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1. 8B L UHEROBE Organization and Facilities

% B

ATt

L RE

e A

i L

JEH BN

s,
O

SCER A K B
= ST S HI3-3-6
(A= b 24 = —Bls)
AR bR
TR L 0
IR A
WERES  H R

Board members

Adviser

i1 Curator

% Organization

Jr A

fiE

1994.12. 184
TOBA Aquarium
Toba 3-3-6. Mie Pref. 517 Japan
Number of Employees 2204
Haruaki Nakamura, Executive Director
Teruo Katacka, Executive Vice Director

Tatsuya Havashi, Managing Director

MNoboru Nakamura, Inspector
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WfiEf Vice Director

|

R
General
Affairs

1844

AfE¥lE Admission

fRl T HFOE e ki HED 1 R 25 A 3 A
Marine Planning Admission Restaurant Marchandise
Biological & Public Tickets
Lab. Relations
4154, 104 554, 194 304
KA 2,400 LY. 1,200 e 600
Adults 2,400ven Children 1,200ven I-5yrs. 600ven
AfRE# Number of Visitors 19934 1,828,3104



WG DR Facility space

Bt mnak 15,807.394 o

site space

w & v 20— D, —BBFa 2V LD
structure Ferro-concrete building

% I IMTH FH2EL7H July, 1990
completion NMTHE FHE6FETH July, 1994
L 11,854.661 of (3,586.0355E)

construction space

EEER i 24,537.155 o (7,422, 4885F)
total floor space

MR space of each building

A Bl 2,979.790 o ( 901.3865F)
building A

BCE#k 6,389.453 ot (1,932.8095F)
building BCE

DF ki 4,198.548 (1,270.0615E)

building DF

GHIHE 5.989.022 w ( 546.2115F)
building GHI

75 1,805.654 ot (1,811.679EE)
plaza building

F ¥ 3,084.133 o ( 932.9445F)
deck space



2. BROME Outline of Exhibits

P EAEEL, TTRLhIE], BLDIES, BLOBLEBESE, | 27T -7 LREOKEEOF— %
2B LVAEELEHL R HARETF— =Y —v S L, T hABCRGCERBEORMT,
SPMHRALEF7=2MRBICLbh THBERAZENTEILIRE T 5,

T, 2V YDV FEEAMEHEERLE LTSS LVAERL LS, AEOoRTIZRLTH v
FU—TOERRP, =Y b3V RFR—ATOavH— il G4 0{EEDET-TW 5,

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

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

There are some cultural activities such as Art exhibit or Concert in the Toba Aquarium.

=N N=T s A WS —
CORAL REEF DIVING

REFIB00 + v DKM, K, Ef. X627 7Y
5 A TCTEHbALBREXy 5 V-2, 4 v O RS
EREMLRAZANTEDS LS Akl E Lis, KM
BFRPRU>Y 2 vBHRTE- T ATH v T 28R, K
hEBEDESRIEE NV TAEEEEVH Uiz,

Get diving feelings and enjoy underwater view in a

solid acryl-grass gallery situated bottom of the tank.

All corals are made of silicon and glass fiber.

HHOXTEYVS—
MARINE MAMMAL KINGDOM

MmO EE 2 L D ARCEVGBTREES Z L2 HC,
AR600 F Y DA M AR CH -, BHERAI D 20T
BOF b 2 ATOMRRE{F- 1. KffiCizA 29 7,
T2V AF o b4, AV T 4 =TFTT¥Ah, IFFTH
FoEEEL, BE K, KphD 320 rihbLRK
TEL, BELLA74y—wvA ARoTLTRRTAE
MO a=r—vay | 27—, T¥hva—h
FiEhTwvd,

This exhibit provides the wave- maker to create natural setting for pinnipeds such as Seals and

Sea—Lions. Visitors may observe their behaviors just as they do in nature. At the Performance

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



afkoEsS—
LIVING FOSSILS

BARE 2 U, WROMRPr s AN el (42T
WARER] EXEh 3L/~ T, BEETHR
EALFBIETAFL sy TELSYnEEL, FO
KB OELREI I EXAME LTV S,

Fh, BEBRELTa e B0 r—5h vy ANER
ERBEORTEEHELEZVTRG EBLLTVW2,

Sharks, Rays, Nautilus, ete, those animals whose

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

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

FEREEOEB S —
MARINE ANIMALS OF ISE-SHIMA AND JAPAN

(RSN 3 =2 D3 | 2424 )82 00, LBEHER
PHETFHEED D e & (PSS S RREF B % PO A KOs T
U4 bt o ALl ciee L oK el R LT
La

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

Smallest whale, Finless porpoises are here.

S T=LE
JUNGLE WORLD

SR T ESE, FOREI RS54 %H
FEBTEhTWd YV —¥ T, TS/ YRKROBIWMER
R L1240 F Y OKRW TR, By 23—, ], W EH
103 MM THiLEh, P+ ¥ M AO—-ABE2HB LTV,

This tank simulate fog, winds, squall and rainbow

every 10 minutes in a tropical rain forest.




E30Y, $1)]
GREEN HOUSE

MO D Y e— AP RORRI L, DA LA AD
HilERRLTV5,

Exhibit frogs and turtles in a Sun room.

sV b 0 & Sl | B
ENTRANCE HALL
A—=FNN—FHAEVY Y KBORAL D =il AT —
FEA0A YFRIV—EMA Y= PR EARDA
~¥ FEFATE S,
The hall beside Coral reef diving tank provides
a stage and a 200 inch Screen. This hall is used

for regular concert for local mambers.

L7Fv—Fk—IL
LECTURE HALL
LSBT A2 EMEfEL R, #1504
WHBEOR—,
The hall for lecture and convention.

Capacity is about 150,

BERE
MARINE LECTURE ROOM FOR CHILDREN
Bk EHERSoEWRES L F, WPEOENT
Bepssfolboli,
The room for Educational program.

TOBA Aguarium offer Summer school and

oppertunities to observe animals in the wild

for youngsters.



19945 FERLED 52

Wit D
COLD SEA ANIMALS

1RTrLAh, ZAINTHTY, Toakoollk
Lot RicE2 2800 b05 4 722 L& RR
LT3,
Exhibit 3 species of marine mammals.
Each animals from different part of

the cold world.

ARDHE
MERMAID

HERT & B O A S E TR LTwv 3O Al
F2aav)] OBOFLGAKRN, _HESCHL, Kl
KBvcEREhATEY, 77— b BREZRAT 3,
TOBA is the only one Aquarium to exhibit

this gentle, precious marine mammals.

The first calf is expected in near future.

AR E
SPECIAL DISPLAY

WA MEE Lo 7 — 7 SRR OROD A ~— R, 1994
EiLy Y BEYHR, V=71 —v—F5 T BN ERT.
Temporary exhibit space. In 1994, we have
a display of [Jellyfish worldJ.

Leafy sea dragon is exhibited permanently.




ZBfR—IL
HALL NO.2

BAk, aLsyay, BB EEAVERREEPLICT
% AMCERAEL R <=2, BER T2H7H1 O
BE) B b,
Multi-purpose hall.
In 1994, there exhibit FCowriesl].

=F X
JAPAN RIVER

MO18m. &% 9 mO%R % L, HHEO 2 2FEbh,
BEOEES LA HEBEHE LT-5,
Distinctive, beautiful nature of Japan are

recreated with 8m high water-fall.

hT) Ro¥

RIVER OTTER & PENGUIN
KEMEASICEG SR -FIKl. < v F /R ER R

TEEEAEN LB EEE D AIEVWASA—2, T—n

B, ARASKCENARES, TRENRES R

T'ﬂ"%u

Breeding of Humboldt's penguin is very successful here. Q—-—

Both pools are on the deck outside Aquarium.
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]
TR 6600V 3¢ 60Hz
hEED EWED 1100kw

T OHE % | 6600210—105V 100kVA | ABGESTR (BH)
w 66007210V 250kVA | ABTEN®E (FH)
o 6600,7210—105V 20kVA | AMTELTSE (GEHRAD)
a” 6600210V 150kVA | AREEY 4 (GGERFD
o 6600,7210—105V 250kVA | BCEHEITR (M)
P 66007210V 300kVA | Nal BCE Rl D& (FR)
# 66007210V 300kVA | Na2 BCEME) HE (#H)
# 66007210V 250kVA | No3 BCEME D& (#H)
# 6600,7210—105V S50kVA | BCEHEL®& (JEwM)
# 66007210V 400kVA | BCEH® L& (JEntm)
o 6600, 210—105V 150kVA | DFf@iT# (@)
" 6600210V 400kVA | DF 8 hE (#R)
# 6600,7210— 105V 30kVA | DFHELTS GERH)
# 66007210V 250kVA | DF M h8 (JEEH)
w 66007210V 100kVA | DF HBh 8 (P55
# 6600,210—105V 150kVA | GH I HEIT®R (FaR)
" 66007210V 500kVA | Mol GH I BEBYHE (#5FD)
o 66007210V S00KVA | M2 GH I 8B HE (#5H)
o 6600,7210— 105V 30kVA | GHI BRiTs (JEmHE)
# 66007210V 500kVA | GH I H®H® (JERH)
o it 4680V A
HHRAz v v — BEO0 Y 34 2006V A K i
(L B TR O 4 SHEY AV ASA  =SHEEMHTY o SEBRGA

(i HEEL HS—I150E 54+,  FW 150Ah 10H

B RBQ W 6600V 3¢  B0Hz 500kVA  3& (WA 2A)
[ Bl E B40ps  900rpm &
WEHEB 4 1 2T 4 — ¥ B8
{iff I 4 ¥ A HEih
PEHNIE  152.7g ps-hr (100% f &)

B ol (AR e
TAZ rFANT L— R { B By 71.25n"
T 728100keal H

A 2 ¥ 2 19006 X7200L 20000 £ 2 (F14 5 —FWA)
bt RN 1950 L

i3 8 ) 70 S 30kg, o 200 £ 4 I

AHIAHSER  mHED 726, 570kcal / H

—4



RGN - BuRAE (SR B U TBIER)

B & 5 AaF A VRAES F—
(53T) 2 » 1000000 keal ~H
{3 I B 20.4 m
bt SRIER 129 £ ~H (AMm)
B3I EA H K [E i 34 484000 keal ’H MAX
5 TR Sa MR 248
Bk mHED 453600 kcal “H x 2
A~k BB 416000 keal “H x 2
PR I 45.8 kg/H" 1 &
b o AKSEXAZ ) a—FF—a2=9 b 3%
(107C) AsHIGE 1 177000 keal /H ( 45 kw) x 1
# 150000 kcal/H ( 43 kw) x 2
TS vEE AKBXZI YV a—FF—a0=y b 4%&
(—310) EIE D 63700 keal H ( 30 kw) =2
# 236700 keal/H (103 kw) x 2
=y FERFIF—
e 42700 kcal”H (21.6kw) x 1
FHHARX
EF—nYEVv o=y bR Aol -5 Hus
¥y30—H it 88
TrvaAYLE R— i at10E
Frvaflaz=q b ¥p59U—H HATE

'f@ﬂ:'..-. !{v'ﬁ'—f}ﬁ:iTHV *Eﬁ?i ﬁi\ flﬂ




AEERE

T pA—— {i740 1 (2000 kg) z2H
AT i (11 A— 750 kg) 16
A (40 A.—2650 kg) 14
= (15A 11A) 2&
TAHL—F— A 2&
P S PR BETREONTEEYE (220 kg) 1%
R EREE
S T ACI100V +10% 60Hz 2000V A
P AR fEiE  750BEhE
i 2 16
AZ—F3 74 22T A7A 145
v AF LM F—H—F 1%
o 4 bRy 1%
Aogt—SF N va— oy v a— 2%
$—¥EARF—f—F 14
WA 200047,
C PUHE TNFTLonT ey A
FRofeR ICA=xY ROMT768KB, R AMB40KB
ELTDEG R BEF1AY, 7O E—F 4 AL 354 ¥F
PG IR ACI100V +10% 60Hz 2000V A
e Rl i  750WER
7z vya=y b 1%
ASG—=VI T4 9w P Tt AT A 18
o A7 A RERE F—fi—F 16
= S pRY 115
Aob—SFYva—SaF¥v 7)) va— 2H
HAF—r—Fa— 16
o Rt 200055
C PUMK TAFTLA T oL HHR
e R ICA®Y R OM640KB, R AMB4KB
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£ % H K R | aEHReAR 1000 A HY
i ik 180 m' “day
PR R e 12925 WMemo
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BOD 5 mg/ L
COD 3 mg L
55 3 mg £
NH,—N 1 mg £
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P N ErR ., A, TEHEREE
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BOD 5 mg,” £
COD 3 mg/ L
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| & F X | A A
(b AV, fSHK) (FR L B D0 7 )
A 180m',~ day A ik 350m’,/day
BOD 230mg,” £ BOD 50mg,~ £
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FERT

a&1504 B R O R
FOM =VFe bEBEYT
KepA A7
4 v54 vHpwT
fR T R R
bt A {CHEK o M
oIE B e &Fa2—7TH 10.01 4
# 7.05 1
P 6.55 5
e 4.61 2
# 4.28 2
# 2.86 3
o 2.80 1
# 1.88 1
» 1.55 2
# 1.02 1
# 0.89 3
# 0.61 2
# 0.59 1
= K K
, . X (] H i
e ¥ X W % W m | % o [ B m AR w| ™ *
TO1 o A 20.0 12.0 4.0 900
TO2 g K 2 A 8.2 6.2 3.5 150
BTO1 i 7 T 6 4.0 4.0 3.0 40 Bk (47T)
DTO1 i A T A kR 2.5 2.0 2.5 12.5 mk (5T)
TTIB o o 1 K R 2.5 1.5 2.0 7.5
TTID o7 o B A bl 2.5 1.5 2.0 7.5
TTIG i A G O A 3.0 1.5 1.5 6.75
TO4 RS AR 13.0 8.0 1.75 150
T0O3 A R ML A 5.0 8.0 1.75 70
BTO2 A IR A 5.0 6.0 0.75 20 &BA (15T)
FTo01 K TR 28 A Y 6.5 7.0 1.75 80 Bk (257C)
RT-TO 1 | 4iGR(HA)ZKIN 7.0 4.0 3.0 84
EAEUK R
FE S5l
W $3.0mx 23
A fig 1) 75 ot /Hx 23
AR R
FE )01 ¢ e 28
LA ¢1.25mx 23
[ HTEE D 7 m H




PRI

A—¥FnTFT—
gt 5.5kwx 5 &
w= & 3.5Nm' /min x 5 &
AW - AREERIH
% i i) i (3
mR m HE m o 0fE Dkeal ~ H H ) kw HAiEE T
s R (A 38.5 57 8700 11.0 —925.0
SR (A) 14.0 27 4300 2.0 0.0
A A s R 7.5 2.6 2900 3.7 —25.0
fip A pk R (GHI) 22.0 2.7 8670 7.5 —25.0
i 75 sl (GHID 4.8 2.7 3120 1.5 0.0
7T EHEER(2E) 7.0 2.5 3120 1.5 3.0
7 FE 20 T E fia
BCE __GHIH
TS VEl 3 ErERAAL VHl 3ENFRASR
W B 9. 7kw 2 3% 5.5kwx> 136
WRE) 150~200kg, oo 200kg, o
AV RERE
B & Rylr—o k{7
REIEERB D 0. 75kw
i A 25g ~“H
B A OS—2B5N—SW—SNx 2§
EABEEEE
A Hanovia UV
ih kw Pk ™ H i ¥
0.8 1
1.2 1
1.8 1
BAESSREE (EERY)
BoAHERREER g /H =& ¥
6 1
2 4 2
50 1
120 1
ERES
B K 2R
I K 100080
Pretidl ) 2.58
A R bR
EMMER  1000kef 13
TERMTR  2000kef 13
ERMT 2800kef 2 3%




FAH - Bkl

b # MO W WA R
R * B £ ¥ ORIk BIK  B|E KR k|om B2 | Kk KEEEBE fit #
m m m ' m of | m' S H | 0 H T
Al g—F— 10.5 4.0 1.8 6f.0 |EHA| 2.54) 3.7 | 42.0
AZ s 16.0 | 13.5 3.5 | 550.0
Ab TYEN PRV FY 5.0 2.0 0.6 6.0 556.0 | ENA | 40.19 | 300.0 | 380.0 R
A2S | T 3.0 3.0 1.2 10.8 |ENX| 2.54| 21.6 | 23.0
A3 1. FIHR 2.4 1.6 1.2 4.60
2. 2.4 1.6 1.2 4.60
3. 2.4 1.6 1.2 4.60
4. # 2.4 1.6 1.2 4.60 | 4.5 |EHKX| 5.08| 67.6 | 70.0
5. 2.4 1.6 1.2 4.60
6. 2.4 1.6 1.2 4.60
1. WM 2.6 2.7 1.2 .42
2. BN 2.6 2.7 1.2 §.42
B1 e 5.0 6.0 3.3 95.5 |@®/HE| 25.4 | 91.7 |125.0 |13.0 ~ 22.0
B2 Foa A 7.0 6.0 1.9 75.8 |®h&A | 26.6 | 88.9 | 82.0 |13.0 ~ 18.0
B3 FoLHA 1.8 1.6 1.3 7.9 |®mHXx| 6.0 | 18.3 | 21.0 |15.0 ~ 20.0 | UVHERE
B4 1. @AM 1.45| 0.75 | 0.65 0.70
2. # 1.45 | 0.75 | 0.65 0.70
3. # 1.45 | 0.75 | 0.65 0.70 .5 |EHR| 1.0 3.7 25.0 Ll k
4. » 1.45| 0.75 | 0.65 0.70
5. # 1.45| 0.75 | 0.85 0.70
B5 A7 hH= 2.4 1.8 0.7 3.0 |ENAX| 1.0 2.84 15.0 ~ 20.0
E1 I—-SLY—FELEYF| 155 | 14.0 5.5 800 Wi h= | 127.8 | 560 595.0 |23.0 ~ 28.0 | @A EAMEE (MERLE)
E3 1. B3 1.67 | 0.75 | 0.75 0.94
2. » 1.67 | 0.75 | 0.75 0.94
1. » 0.83 | 0.75 | 0.75 0.46 3.28 |HEAHA | 2.2 5.67 25.0 Lk
2. 0.83 | 0.75 | 0.75 0.46
I 0.83 | 0.75 | 0.75 0.46




— T -

x W e o & W Mmook R
KR x W A W O R T|x E|x REXR|F E| @ | FE H WRiEE| KERHE i #
m m m m' m of | H | P H
D1 a. AFAY 10.0 6.7 4.5 | 300.5 3228 |HEHF | 11.4 |137.4 |150.0 |[28.0 LAF fAMMEE (MERd)
& $5.0 1.0 22.3 WAOE| 4.0 | 10.0 | 12.0
D2 AT 8.0 5.0 33 120.0 WA | 26.7 |115.0 | 130.0 |18.0 — 22.0 | fo AR (E¥EREYE)
D7 a. i 3.55 | 1.55 | 1.35 7.35
b, # 3.75| 3.16 | 1.43 | 13.95
c. # 2.65| 1.55 | 1.3 5.44 44.38 |@AH*K | 21.6 | 48.0 | 62.0 |18.0 ~ 22.0
e. 2.95 | 1.45| 1.35 5.80
f. 4.45| 1.95 | 1.35 | 11.84
D8 a. WKA 3.44 | 1.95 | 1.44 9.66
h., » 2.29 | 1.47 | 1.43 4.80 21.73 |®AHX| 7.4 | 23.8 | 26.0 |13.0 ~ 17.0
c. 3.20 | 1.55 | 1.43 7.27
D9 a. myM 2.30| 1.28| 0.8 2.3
b. 2.00| 1.28| 0.8 2.04 6.60 |WHA| 3.0 | 13.2 18.0 ~ 20.0
c, # 2.30 1.28 0.8 2.3
D10 7y 1.03 | 1.03| 1.10 0.82 |EHX| 0.5 0.86 |( 1.86)| 13.0 ~ 17.0
D11 &5 1.03 | 1.03 | 1.10 0.82 |EHA| 0.5 0.86 |{ 1.86)| 13.0 ~ 24.0
D12 R 4.90 | 2.45 | 1.35 16.39 |EHA | 8.2 | 37.6 | 37 6.0 ~ 13.0
F1 Sy v 12.0 5.0 3.0 140 mAO& | 30.9 | 84.6 | 86.0 |25.0 Lk S F A -
E, Aa—a
F2 F& 52 11 B.4 2.4 0.4 8.15 |ENHAX| 1.53| 12.0 | 12.5 |25.0 LIk
F4 fE A ¥ 4.8 1.45 0.55 2.0 | EhE 0.50 4.8 6.0 |[25.0 LIk
Fé—a | 1. MEHE 1.65 0.45 0.11 D.076
o & 0.85 | 0.45 | 0.11 0.019) 0.104 | M A% | 0.88| 1.51|( 3.12)|22.0 ~ 27.0
3. # 0.85 0.45 0.11 0.009
Fé6—b| 1. MmtHE 0.85 0.45 0.21 0.028
2. = 0.85 | 0.45 | 0.23 0.063] 0.226 | WAHX | 0.88| 1.51|( 3.12)|22.0 ~ 27.0
B 0.85 0.45 0.25 0.064
q. 0.85 | 0.45 | 0.24 0.071




=iy P

Xk W £ # oA M R K&
p 8- 2 X B A B ] BT X E|XK REXRE|F E|E |2 H | %EE| XEEH i &5
m m m o i ar | " H | W H T
Fé—c | 1. MER 0.85 | 0.45 | 0.09 0.020
2. # 0.85 | 0.45| 0.09 0.005| 0.054 | #HpX| 0.88| 1.51|( 3.12)|22.0 ~ 27.0
3. = 0.85 | 0.45 | 0.11 0.021
4. 0.8 | 0.45| 0.06 0.008
Fé—d | 1. M4EB 0.85 | 0.45 | 0.07 0.024
2, 0.8 | 0.45| 0.09 0.012| 0.036|®HHX| 0.55| 0.32(( 2.28)15.0 ~ 27.0
F7 ad. mAkMm 1.30 | 0.70 | 0.63 0.57
ad., » 1.30 | 0.70 | 0.35 0.32
bl. # 1.90 | .10 | 0.74 0.80 7.08 |HHR| 4.5 | 14.2 | 14.5 |25.0 B E
b2. # 1.90 | 1.10 | 0.74 0.80
b3 ” 1.90 | 1.10 | 0.74 0.80
b4, # 1.90 | 1.10 | 0.74 0.80
F8 K 3.00 | 1.00]| 0.11 0.33 |EHA| 0.54| 5.00
Fg a, Wi 280 | 1.10| 0.43 1.32
b. 2.80 | 1.10]| 0.71 2.22 3.54 |mhHR| 2.0 8.14 25.0 L
F12 a. BiFEH 12.0 6.7 3.8 | 300 356.0 |EHA| 15.2 |156.4 | 140
b. F# $6.0 2.0 56 EhH&| 4.0 | 20.0 | 15.5 |25.0 KLk UV
G3 a. 1074 B.4 6.8 3.45 | 197.0 227 Eh#| 9.04| 85.0 | B8.0
c, KA 4.9 5.0 1.25 | 30.0 Eh#| 2.00| 16.5 | 17.0 |10.0 — 14.0
G4 a, AL ALTHFIF 7.4 3.4 1.5 .7 40.7 |EHZ| 7.60| 63.0 | 62.0 | 7.0 ~ 11.5| A+ 41 F—
b. HiE 2.9 1.5 0.5 3.0
c. 1.5 1.5 0.7 1.57 1.57 |®EHX| 0.60| 2.25| 2.3 | 7.0 ~ 11.5
H1 Sadyv () 10.0 5.8 34 |197.2 | 413.9 |®mAHA | 30.0 [105.0 | 95.0 28.0 WAERER (EERE)
c. FAE AL 5.0 4.0 1.4 28.0
H3 Sadv (9) 9.1 6.1 3.4 | 188.7 Wh | 30.0 |105.0 |105.0 28.0 R ERER (EERE)




— BT —

X B R & W -] [
AR X W £ ¥ WO R Tk Fx REAXR|H E| @ KB H | =Ec| KEEE .
m m m m' n? o | m' H | m o H T
3 a. 33 7.7 4.4 2.4 81.3 81.3 |EHRK | 13.56|112.5 [113.0 | 9.0 ~ 11.0 | L7 s A& —
b. F=—nFs v 4.6 4.4 1.5 30.3 0.3 |EhA| 4.52| 37.8 | 36.5 | 9.0~ 11.0 | L7 s —
L1 a. 7.6 5.9 1.3 26.0 26.0 |EHFE| 3.14| 26.0 | 26.0 15.0
b. M 10.0 5.9 1.3 26.0 26.0 [EhX| 3.14| 26.0 | 26.0 |20.0 ~ 23.0
J1 Ay ¥y 9.0 2.0 0.8 14.4 4.4 |EHHX| 1.0 7.2 7.7
I8 Hooy 3.8 | 1.2 0.8 3.7 3.7 |mHA| 1.0 4.0 5.0 | 15.0 Bk




19945
2 A15H

JAZ6AH

4H4 R
8 H

4 H10H

4 J126H

5 H14H

6 H17H

TH1H

THZH

TR2ZH

7 H24~26H
BR7T~9 0

3. BERTE&TE Major Occurences 1994, 1~12

73N ABRRBEROTRIC L VEEREDPR,
Aguarium cooporated Ise-tax office for P.R of final income tax return
with a green turtle Chelomia miydas.

TP THI VA ADE b ABY, FH T2 )
A habor seal Phoca largha gave a birth to female pup.

SyamtA, T22o09] B,
a2 & o o,
A male sea otter “Kotaro” was dead. Mourning ceremony was on 8th.

EHTERA - T =V T LbE2=—%1T2. MEETO—RLM LT 5,

All facilities were completed. Opening ceremony was on 10th.

avAhue vy AN, THMH—0EM,

6 river otters Aonyy cinera were newly exhibited.

Foa 280 (AA1, AR1) A,
2 sea otter Enlydra lutris were newly exhibited. 1 male and 1 female.

U2 r=TTFh T #1958,
Happy birthday for 19 years old of male Californian sea lion Zalophus californianus “S".

Ml B4004, A ABELTRETELIUHBRERELATFAM V7Y T o5 75216 7)
BiSERL,
Parking building was completed beside Aquarium.

fo7ird g, BEdis2008ICEL,
A commerson’s dolphin Cephalorhynchus commersoni gave a birth
and a ealf couldn’t survive.

AT THARENES (E2o01F) M. RBEKER A CY 4 v Til, 43 coRamEEb
5 G e

World Festival Expo has begun in ISE city. TOBA Aguarium exhibit the films of
past investigations.

PEBFEEESEEOAETHMRT S,

Summer schools were held twice.

8A2H~ MUmEMEBLUE T Mg EES "9 BBEAKRSE in Bbhv¥) 2N,
220 AfE100,000 A % 4,

In Okavama city, TOBA aquarium had held a temporary aquarium for public.



8H6H

9 HI0B~
11R8

9 H11H

9 A20H

9 A308

10H280~

30H

12131 B~
9H

12H208H

12H21H

40T yo, MITFE0E,
A male Otaria Qfaria flavescens “Kuro™'s 21st anniversary of coming to TOBA Aquarium.

EHH Newton iRIEEOB NI LD, TNewton T2 T v 0% 4 ) 2Bk,
FAqua symposium] concerned about aquatic creatures was held at TOBA Agquarium
with editorial staffs of a magazine [Newton].

Jadv TLwAuvb] MERLITE,
A male Dugong Dugon dugon “Junichi”'s 17th anniversary of coming to TOBA
Agquarium.

A+ A UNo36, SITFM214,
A male Finless porpoise Neophocaena phocaenoides No36's 21st anniversary of coming to
TOBA Aquarium.

FYHn b AvE¥ Y, £ARTMH2E,
A male Humboldt's Penguin Spehniscus humboldti "Boss"'s 23rd anniversary of coming
to TOBA Aquarium.

mZa—¥=T7Hh7 b H ARk
A Elseya noweguineae hatched.

BR T EAGE TR Bk EEHAE.
In Owase city, TOBA Aquarium exhibit temporary aquarium for publie.

A=A PFVTRTY =7 1 —¥—F 3 I/ ORKRUBHE,
Collecting and having survey of Leafy sea dragon Phycodrus eques in South Australia.

AWM= THINR T205 H4 OR) b 5,
Temporary exhibit FCowries] at multi - purpose hall.

HEDNYS—vieTH7 4 7M.
Japanese freshwater fish Zacco tenonincki hatched.



4. #EBED-HDEREE) Special Progrm of Social Education

1. BES45RIE Special Exhibition Qutside the Aguarium

BRAKEE TR SRAMSHE RS SIS £ L OERETT, YMOMTBHE LUEA, LTV h, FH
RE e, VIREEEHVEBEASNERIT> T 5,

TOBA Aquarium dispatch staffs to organize an aquarium outside at some request of the

association of Museums or others.

This mini aguarium brings lots of fun with opportunities to local people to get in touch with

the life of the sea.
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fig & BE S "9 RHEKER in 305 F

ML LT AR RIS 6 F ($2005F)
FH6-B8H5H~8 H28A

AR A EC27—-TH5H, HABKT S

DEDR O RFLRE T,
FHOEELFFCRH T DHEE LT,
ddSvrA LN, FREF v, $HHT Y,
Fou 7 F a i E 1508661 ,00058

#9100, 0004

R HEE AN 55 & 2 k)
IER hh R &g

i 6 fE10 /) 28 H ~30H

B, EAYHEEND i £ #960RE300 5
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¥l 6 11H 187 ~20H
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MR OBRR, ERTEH S,
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2. DERBEHKE Summer school

PEBEERIE, 1987, SRRENZRSOEHLIHTIbht: [FPEO B OLSRTHERE |
¥ELEREIELET, REKERBAOREES LTERE LI, Zhit, £2 LTNFES, 6EEFHRIC,
MR S RO KBASTE A RTS8 5 L L L 0SB SO BM RS 5 L. Fohetgh,
Wech), RO ERETA2 L EAME L, HRCIL, MEOBMASSL L, BOEMRE S KBAH,
2% ) T U A

SR A 1994 7 A24A~26NRU'BH 7T H~9 H
BmA% &M Pt 254
n # 1. FHAMO L F 0Nk ERE
WD L { ZconTE L, KEEMNORHRE R L, ArdTcissmi iy
HAMET D B,
2. BHBSHLBA A vHE (HHE) OBT, SHOBRLBELIT- 10
3. I=KKEfiio<{h
BaEOKlT, BELEESLETL = AEEZ2 o v —BOACCRELTLE ok,

i) - 1P K B R —m)
This program has been carried out every summer since 1987.

Through this program, we would like participants to grow up their imagination and
cooporative attitude not only basic knowledge of biology.

3. BRAHOFELHBL Lending service of own materials for exhibit
BEAERTIE, fTEOER S i i+ s g cihdossic Lo, BSELEHL TV,

TOBA Aquarium would like to proceed the lending service of the own materials for exhibit

purpose if requested by other museum, organization and schools.



5. RPKKE RAEBHY—RR

H %

#

TR

[ER8EhY COELENTERATA

E FOo®R# HYDROZOA

#4748 Leptomedusae
T INT 758 Eirenidae
¥y vwiay

8954 SCYPHOZOA

Tima formosa

wmos>458
FXoSHH
FhY Y
FXTTHE
XY

BOv3458

Semaeostomae
Pelagiidae

Urmariidae

Rhizostomae

Chrysaova melasaster

Awrelia aurila

Hh4 45 545 Cassiopeidae
a2 sy

£ 3495 45E Mastigiadidae
Fag sy

{Eh# ANTHOZOA

7:/4 B Stronifera
72/ &#FE Clavulariidae
i gl s £ g
LT HENTS B

7% 4 hE Alcyonacea

7% ¢4 AHFE  Alcyoniidae
i/
CEETET BT
i bkHAEO]1E

FF I Y H#E  Nephtheidae
$HFFFI YA
FFIrHAODLIE

Cassiopea sp.

Mastigias papua

Clamdaria inflata
Pachyclawdaria wiacea

Sarcophyton elegans
5. spp.
Aleyoniidae sp.

Nephihea albida
N. Sp-

Animal Inventory

1994.12.1 H#E

ot

224

25

411

15

31

18
10



r7:X5H Pennatulacea

IigHETH  Veretillidae
DIvETFY Cavernularia obesa
ThHFETF Veretillum sp.

¥+HB Gorgonacea
¥ ¥F  Acanthogorgiidae

I e b rde o o Acalyeigorgia densiflora
RETARE | A. 5pp.
7 ¥¥FH Paramuriceidae
ThY¥ Echinogorgia rigida
# /v ¥E Plexauridae
d2F7bh¥FE Euplexaura covala
7 b FOfpid Enplexnirn sp.
A F o {pfia] Plexauridae sp.
FAHF¥FH Primnoidae
A EFARDFD Plumarella flabellata

INFX¥F+ 7B Ceriantharia
N+FF+ 78 Cerianthidae
LoHFndtFEsSdued Cerianthus filiformis

ATF¥FoF+ 2B Zoantharia
ATFTFF+ 78 Zoanthidae

TARTFTF S F ¥ Zoanthus sp.
Lot AFFF+ 78 Parazoanthidae

T FNAFTFSF 4D Parazoanthus gracilis

{fze—#F)F . 5D,

AUVFoF+ 7B Actiniaria
DARLAVELF v PF Actiniidae

AFL V¥ Fael Do fletnia armata
AR IEYF Y Actinia equing
PKVAVEYF LD Anthoplewra fuscoviridis
NFIAJVF¥F+ 78 Stichodactylidae
PR I I R Radianthes crispus
VTl VEVYF b K. ritleri
NRILIESF ¥ Y Stichodactyla gigantea
{Y¥vFe 2D1H Stichodactylidae sp.

w*xF 4% d8 Corallomorpharia

AJ¥F ¥ 7FEFF Discosomatidae
{YEYFrIEFFOMY Dvscosoma sp.
{YEYF 7 E DR D, 5P

_2‘1._

13

40

23

a2

11

24

B R b e

44



1Y FyFr 2% FFOMHNEHE

4% dB8 Scleractinia

3 KA # Acroporidae
I EY A O

SHE T4 B Fungiidae
ho 4w d

F#4 k&Y dF  Mussidae
pr QA o - B Y |
g o A o A e |
s 2w i)
S40 DA oDhliE

F4 A4 H Faviida
RS B i |
TRVES AL v
¥7A4A4 0018

Fa72HAFE Caryophyllidae
ddFH ot wd

p s B PR e il
AdFdoktyd

I XS

F4.-3% Dendrophyllidae

* 4 v O

&4 IO

1Er ¥

AYRFHA

HiEiEhY) CTENOPHORA

AREF#E TENTACULATA

h7 +49Z4%B Lobata
Hh7 +4 S 4% Bolinopsidae
TSN

BB ANNELIDA

ZE4# POLYCHAETA

SETEH Sedentaria

ro 1) Li-F Sabellidae
ey ol G R
'ad P

Acropora sp.

Lithophyllon wndulatum

Cynarina lacrymalis
Lobophyilia hemprichi
Symphyilia sp.

5. sp.

Cenelastrea tumida
Favia laxa

F. Spp.

Catalaphyllia jardinei
Euphivilia ancora
Physogyvra lichlensteini
Plerogyra simwsa

Denclrophyllia sp.

D. sSpp.
Tubasirea coccinea
Twriinaria mesenlerina

Bolinopsis mikado

Sabella fusca
Sabellastarte japonica

[ o - (R R

%]

1= R E L

25

22

36

10
21



i) s Bo—ff Sabellastarte sp.

he¥-dJh4H Serpulidae
dAFHnFh S Protula wmagnifica

LR3FhvHFy Spirobwranchus g gantens
L3-8 ECHIURA
d4i-B Xenopneusta

2L5-F  Urechidae
A Ukrechis wnicincius

#{&Eh4 MOLLUSCA

fE2# GASTROPODA

AHA4HB Mytiloida
4 HKHAFHE Ostreaidae
T H¥ Crassostrea gigas

A REHF Ostrea denselamellosa

M2 B Archaeogastropoda
EIHAHE Haliotidae

o Stlcwlus diversicolot agualilis
Z2FIXHAH  Trochidae

T o Cmphalius preifferi preifferi

R HA Tegusa lischkei
argF 44 ITE Turbinidae

s} FT Bolma modesta

+Fr Twrbo cormudus

FartbkS YT T. argwostoma

hfiZEB Mesogastropoda
FTHAE Naticidae

=S awHA Tectonatica janthostomoides
TLUHAF Cymatiidae

ETavis Charonmia sauliae

hags Cymaliwm echo
A+=i-#H Bursidae

b e ) O B Tufusa hfo
YYi-aH4# Tonnidae

Ty ek Tonna luteostoma
SNTFHA# Cypraeidae

kY EHTHA Cypraea tigris

NFEFHITHA

Mometaria awoulus

10



A oFhIHA M. wmumela monein
b e 8 i Ponda ( Mystaponda) wfellus
s TharHHIHA Rawitroma cafuifserpenfis

#iEE Neogastropoda
T2H%HA# Muricidae

F=HHT Chicoreus asianus
TIFHA Mirex troscheli
THhH= Rapana venosa
L WA Reishia bronmi
T/ I\4¥ Buccinidae
s34 Babylonia japomica
iHFEES Kelfetia lischked
4 F¥FHKFH Fasciolariidae
FH= Fusinus perplexus
PRy K= F, tuberosus

“HR#@ BIVALVIA

TILAN -HA B Veneroidea
e AHAHE Tridacnidae

Yy IUHA Hippopus hippopus
LAY HA Tridacna crocea

FAwFF I NS T maxing
ElFeaHg T. SHAMOsa

WZE#E CEPHALOPODA

AL 4B Nautiloidae

A 7LHAF Nautilidae
da Ao LA Nautilus macromphlus
A b4 N. pompilius

En2#h) ARTHROPODA
O MEROSTOMATA
#RE Xiphosura

N7 FHZ=# Limulidae
A7 PH= Tachypleus tridentatus



FE&# CRUSTACEA

%ME Isopoda
AFH&) Li-F  Cirolanidae
AT N

+#E Decapoda

JB8PFHE Dendrobranchiata

LT TEE Penaeidae
STV

jF#EE Pleocyemata
RIIE#H Atyidae
T AT
#Z 1T EH Pandalidae
FESE VI
FaMIDIEFE  Alpheidae
Fofivzed 1l
H1H=F Astacidae
TANAveTFRE—

A ETE#FE Palinuridae
ha4 ¥

r7hd4 ¥
fHLrL¥
L I A
£2xFEHE Scyllaridae
FAAgFo oy
Sy K
ExXdixy
aFeixy
Eix¥
THH¥ITEFE Neohropidae
HHITHYFE
THY¥LY

RETH Anomura

¥ EHhUFE Diogenidae
AY Fd=¥ Fh
2aATYFHY
AV HRITFNY
AETYFFERHY
YAYYEFEHY
rAhera a4 3

Bathynomus doederlfeini

Penaeus ( Marsupenaens) japonicns

Cariding japonica

Pandalus wipponensis

Alpheus sp.

Homarus americanis

Pamdirus longipes
P. homaris

f o Japoicus
Palinustus wagiensis

Thacus novemdentatus
Parribacus japonicus
Scyllarus adin fer
Scyllarides haani

3. SIS

Melanephrops sagamiensis

M. Japorticus
Aniculus nuyakel
Dardavus arvosor

D, CHASSTaINS
D. imifressus

D. pedunculaius

Paguristes ortmeamni

24

40

14

23

15

19

13



¥ EHUE Paguridae
~=k¥rTFAhY
#F1INH=# Lithodidae
A HFYH=
{237 H=
aLFYIEFH Galatheidae
FHFasF ol
h=47i¥ Porcellanidae
h=H=2oD 18

$¥iRTFTE Brachyura
#EZH Homolidae
FradkET
FrHEARET
+HFES
~4 =8 Dorippidae
WA H ] A =
hZw INE Calappidae
e s B RV
AHFHT w3
TEHZH Majidae
EXAad
WS H=
| L e e B
avrTH=
EhFT =
Ty H=
=
Ei#7=% Parthenopidae
A vif=

Bl

A7 HZFE Leucosiidae
HlFHaTw
e o s £

741 H=# Portunidae
4 ¥H=
EFVAH=

A2 H=#F Xanthidae
?t"“:_?-"{'?:f‘:};r_ ":'l"]'j‘_"-
HAonds /P H=
AN PTG N

Papurus similis

Paralomis histrix
Lithodes turritus

Cervinuonda princeps

unidentified

Homola orientalts
Paromola macrochira

o Japonica
Paradovippe pravdlata

Calappa lophos
C. Philargins

Camposcia refusa
Hyastenus dincanths
Leplomithrax bifidus
E: edwardsii
Macrocheira haempferi
Maja spinigera
Naxivides mammillata

Daldorfia horrida

Parthenope mlida forma velida

Lencosia analwm
L. oblusi frons

Charybdis feriala
Chalipes fpunctatus

Atergalis floridus

A. granulatus
A, subdentatus
A. reliculatus

18

10

15

10

17
17

B3 R

10
26

11

10

15



et oFi=
T THi=

I aA7H=# Goneplacidae
TvagH=
THAH =

A 7H=# Grapsidae
YaPvHi=
FAesFf VP H=

Lophozozymus icisus
Pilunvs tomentosus

Carcinoplax lengimana

Eucrate crenata

FPlagusia dentipes
Varuna litferala

TREENY) ECHINODERMATA

WBESHE CRINOIDEA

73ii-4H Comatulida

777348 Comasteridae
9FFYI YL
TFrHOoFFaivy
2wy 3w AFD 1B

A#47 48 Tropiometridae
FFTI N

k& b7# ASTEROIDEA

ATE FFB Platyasterida
AF+EFFE  Luidiidae
Are rF

4 B Paxillosida
Astropectinidae

T
Y
&
e

Moo=
b
Y
i1
=
L

ThE 7B Valvatida

a7k b F#  Oreasteridae
TYZave LT
327k

dh7E FTH  Goniasteridae
ThZe b FO1H

FIFHF  Ophidiasteridae
THhE bF

Cxveomenithis solaster
a. s

Comasteridae sp.

Tropiomelra afra

Astropecten pol vacarndbues
A, scoparins

Culcita novaeguineae
Oveaster nodosus

Ceramaster sp.

Certonardoa sewiregularis



A4 F¥*kE FFEB Spinulosida
4 F¥¥E FFE Asterinidae
{fb=*et+TF

¥k 7B Forcipulatida
< E FTH Asterinidae
Tk +T

YyuFe bT

r7—#§ ECHINOCIDEA

#*94v9 =B Cidaroida

4wy =E Cidaridae
bAoA =
dafya=

74 0%=8 Echinothuricida
J4% 07 =% Echinothuriidae
f4P=72ey=

#2=HB Echincida

Ha7=F Temnopleuridae
FEN S yaTI=

SN =¥ Toxopneustidae
THo=

4117 »7=F Stronglylocentrotidae

SR =

+H o =8 Echinometridae
LSHEY=
+H =

/2258 Clypeasteroida
43/995F Clypeasteridae
- i W B

+~23# HOLOTHUROIDEA

*:+38 Dendrochirotida
#*+ ¥ Dendrochirotidae
T T

¥+ +¥38 Aspidochirotida
<+ 72¥ Stichopodidae
b b - b= |

Asterina pectinifera

Aslerias amrensis
Coscinasterias aodisping

Goniocidaris ( Petalocidaris) biserialis
Prinocidaris baculosa var. anmulifera

Asthenosoma ifimai

Tenmoplewrus harduwicki

Psewdocentrotus depressus

Hemicentrolus fulcherrimus

Anthocidaris crassisping
FEchinometra mathaet

Clypeaster japonicus

Pseudocolochring axiologus

Stichopus japonicus

-3

12

19

17

10



BHi8 INSECTA

HmE (##E8) Coleoptera
4.d0778 Distiscidae

ymXTAyvaarg Agabus conspicuns
EAFVIOg Rhantus  puefverosus
v vdas Hydaticus bowringii
ayINVIaY H. Enammicus
ool Cabister brevis
Fyadowy C. Japonicus

FHEhih VERTEBRATA
S AGNATHA
A5 +F¥B Myxiniformes

A& +XE  Eptatretidae
2B FF Eptatretus brgeri

&M CHONDRICHTHYES

a4 AH Heterodontiformes
F#3# AF Heterodontidae
*3Y Heterodontus japonicus

A0 AB Carcharhiniformes
4 AE  Scyliorhinidae

A—=FNhFre bdy—27 Alelomycterus marmoratus
FRANFL Cephaloseyllinm ishaellm
ol Scyliorhinus forazame
EFHF AT Triakididae
Fa+ £ Triakis scyllinm
As0¥ AR Carcharhinidae
ywidn Carcharhouis melanoplenis

W/ AE Squaliformes
W/ AE  Squalidae
Ed Y SAFA Cirvhigaleus barbi fer

T4 H Rajiformes
EZ4xT A% Urolophidae
X 8- Urolophus awrantiacus



FHTA#E Dasyatididae
THLA

WEAR# OSTEICHTHYES

h5 478 Elopiformes
4Atd4F Megalopidae
A A

7+#8 Anguilliformes
JHXE Anguillidae
¥

2 AE Muraenidae
&3 oy
e 8 P P
HF T 7y R
U vy
A
o o iy B
i
b= B 1 B o 8 o
"A S ot -t lr B o
R PRy B
e R
TITdR
S PR R
[l B g
7+=# Congridae
T
T e
INEHE Muraenesocidae
A A NE
A
"7 3AEF Ophichthidae
AT I~
Lty ing

+<ZB8 Siluriformes
JwXAF Plotosidae
of v X A

Dasyatis akajei

Megalops cyprinoides

Anguilla japonica

Echidna nebwlosa
Enchelyveore lichenosa
Gynmonuiraena zebra
Cymmothorax albimarginatus

(r. berndli
G. flavimarginatus
(. kidako

G. lewcostigma
(. meleagris
. neglectus
{z. thyrsoidens
(. reticularis
. richardsont
Meoraena pardalis

Conger myriaster

Heterocomger hassi

Mburaenesox bagio
M. CINETEUS

Ophichthus evermarpii
Ophisurus macrovhynchus

Plotosus lineatus

14

B B B3

18

24
26

10

15

468



EAB Aulopiformes
E A8  Aulopodidae
kA

37748 Syngnathiformes

¥HZH Fistularidae
THYHF

HH7TF Macroramphosidae
HFTL

Iy AF  Syngnathidae
V=T f—y—F3TY
7 B e i (e e ke S ' 4
F4IvaARY
Rl B e |
f AT R
BhTFEY
W Ry

478 Gadiformes
FA4 58 Moridae
FAHT

708 Ophidiformes
708 Ophididae
A &9k

* A4 4B Beryciformes

TWhYH 4 E  Monocentrididae

T At
A9 b4 4§ Holocentridae
Th=YHY
SodEvryhy
oy
AKX
IR ER
FUTEA
FHVZER
S |
TH¥ATIFA
AIlTEA

EF4 48 Trachichthyidae
PV S

Aulopues japonicus 9
Fistularia commersonit 2
Macroramphosus scolopax 180
Fhyeodurus eques 9
FPhyllopteryx taeniolatus 3
Dhnckerocampus dact viiophorus 2
Hhippocampus coronalus 1
H. histrix 3
0. takakurar 5
H. Japonicus 1
Physiculus japowicus 45
Brotula multibarbata 12
Mownocentris japonica 61
Myripristis berndii 240
M. Funtee 2
M. wolacea 5
Ostichihys japordcus 1
Sargocentron caudimaculatum 4
3. ittodai 3
S. s fernm 20
5. Shinosissinmm 6
5. rhuriom

5. violaceum

Gephyroberyx japomicus 32



EhF A48 Anomalopidae

=5 R SR S |

ZA#%B Perciformes
AZFE  Mugilidae

# 7
T7h#+# Centropomidae
Th A
AZFHE Percichthyidae
e

AA T FA vt H
NS Serranidae
Thd4HF

ah A

=Pl

e AT

£k

AFFHEV R

Tk

Ryl
VFEREY

FHNE
ThHIHS &

{ wHEnR

T4 b
hvEVL

TH TN

&x

F3mk

<z B
AIlLFHanFag
FUEgFTHA
e o |

$ 57 HA

ADoK
XS HZLH Grammistidae
Ao ) o B

Tz
AF¥2E Pseudochromidae
PBA NG EF g r50 P
#4134 94# Plesiopidae
YEFVEFALGT

Fal

=7

Anomalops katoftron

Mugil cephalus cephalus

Lales japonicus

Lateolabrax japonicus
Stereolepis doederleini

Caprodon schiegelsi
Cephalopholis miniala

. wrodeta
Cromileptes altivelis
Epinephelus akaara
areolatus
aunara
chiorosti pma
cyanopodies
fasciatus
fuscoguttatus
he xaponatus
malabaricus
merra
polyphekadion
branens
ONENS

; septemfasciatus
FPseudanthias plewrolaenia
P: Squani piveis

m

B b

P ventralis ventralis

Sacwra margaritacea
Variola louli

Aunlacocephalus fennmincki
Fogmoperca punctata

Psendochromis paccagnellae

Calloplesiops altivelis

_35_
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¥ F¥4 48 Priacanthidae

YV hF LA
T4 4% Apogonidae

XA vEF

THFT V&AL
FAAIS T

A YEF
rekyd vEF
RRLA EF

FUARPFIHETFIIIHA

FrEVLEF
RATEA
FYS LA RO
2

oS4 4vEF
TSP AV YEF

hyYy ARSIV Fa{ wEF
FURXRTIY4# Malacanthidae

ThHAEH v ITIHA
7o yITT A
Z¥E  Rachycentridae
A

T7L2F Carangidae
{ bl T3

Ao
hAXTY
FUHAT T
aHFIT S
HATNY
YRF D
B o

pr g

kb HhAF
QAT
=T
EAZE  Mulidae
The As
kA
AP
il 2 O R
Tikddq

Priacanthus macracanthus

Apogon cookii
crassiceps
doederieini
endekataenia
nolalus
novem fascialus
sebvilus
properuplus
semilineatus

S

Sp.
Fowleria variegala
Cheilodipterus quinguelineatus
Sphaeramia nemaloplera

3. orbicularis

Haoplolatilus marcosi
H. fruirprereus

Rachycentron canadum

Alectis ciliaris
Caranx lugubrs

&, melampyous
& sex fascialus
Gnathanodon speciosus
Kaiwarinus equula
FPsendocaranx dentex
Seriola dumerili

S. gquinqueradiala
S. roliana
Trachinotus baillonii
Trackees japonicus

Medlloidichihys vardcolensis
Upeneus bensasi

i, tragmila
Parupeneus cifialus

F. chrysoplenron

10

L
— = 3
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17

Ba ke
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ThTFe LD
EhHTe AT
e LT B
b
Var®adbdd
AFFeAP
N HE  Pempherididae
yHang v
AL+H Girellidae
R =T B o
AU
4 AX ¥ Kyphosidae
iFigqgaXxsz
Az
74 4E Lutjanidae
B L B B e
2AifoEFE
RGNS
TIAT72HA
bt e o
(2 B e 2 g 4
AT HA
foFr7i
LN S i
O TTHA
T HA

4 #4+E Haemulidae
=R-F 81

B A
1 4 F
dirg 7 &
FaRdFaPagid
LAV AL gy
ElLSoaiag A
T¥ayaog&A
TETAa2id
w4 4*F Teraponidae
e i
I keF

2 4F Sparidae
o gq
T KA

cyclostomus
he placanthus
indicus
wnlti fasciaties
Pewwrostigma

spilurus

W Nnlech

Pempheris japonica

Girella melanichthys

. punctata
Kyphosus sp.
K. W EIensis

Plervocaesio Irilineata

Eibbus

kasmira
mionost gma
russelli
quinguelineatus
stellalus

P B B Bugils

Diagramma pictum
Hapalogenys nigripimns
FParapristipoma trilineatum
Plectorhinchus cinclus

d ok chaelodmioides
P. orientalis

{ o lessonii

i lineatus

P. picus

Rhyncopelates oxyrfomchus
Terapom jarbua

Acanthopagrus schlegeli
Pagrus major

gF'WMMH

15

-

12
17
20
435
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[+ +]

= — E
o L L = WD L I ]

20
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~HA

TIT7H¥5 A4 Lethrinidae
Ja¥y x4

P
f¥y7x7%
A b7x7H
ATITF
FURITTLTH
A4 L4 4§  Ephippididae
IhT R VAL Yk
$Fvanviigk
ThEE
PR AOF
HhIhFH¥A4HE  Scorpididae
HAhFEHTA

Fa7Fa3774F Chaetodontidae
k&' F a2t

FarFarat
deFadFarndt
LXoFatFadyd
Y FARa SR RBTSL P wira
aygFvhay
=T OFA FgIFaguadt
Foagny
Trad/ FavFayva
Yvar g
YFasq
AN FarFagrudt
A 9FYFauFadax
7FAF a0 Fa0R
TiAFa?Fadod
b b o I |
NREFHA
IFIingayid
FA R B & o |
F=nBRTFHA

%L F v 7545 Pomacanthidae
~FaFaNgFrea
FUAvra
FUF I HA
EFOSTEVF AL EA

Sparus sarba

Cnathodentex aureolinealus
(G VIOCranins enanus
Lethrinus atkinsmu

L. genivittalus
/i nebulosus
L olivaceus
Platax boerst

2. ovbiclaris
F. Pivnatis

P. feira

Microcanthus strigatus

:
:
:
5

auripes
citrinellus
e phi pfniem
Jalada
meentheri
lineolatus
lromela
melannotus
miodesfus
mippon
wlietensis
wnimacidatus
wagabundus
xanfluous
Forcipiger flavissimus
Heniochus actoninalus

OCNNOD0ONO00000DN

H. chr VSostoms
H. difhrentes
H. MONOCETOS

Centropyge heraldi
Chaetodontoplus mesoleucus

e seflentrionalis

Pomacanthus imperator

e

o &

173

—

10



HEA o
HHFI e

(o 0 LR e

il g e
AXAYAFE Pomacentridae
o REAA S
¥ oF¥

Y Fde S RS

Y HFARALAL
FIaLANA
22/ 3

Pt =V |
AHFAXAFA
TTIAAANA
Th AR LL LS
TVAAXATS
AKX A A

FRAL AT

A AL EA
YUHFEALYATATA

TRV avHa v RZALS
IASN 2P F DA ANA

ivHedorX A HS
Fuw AL RXLHAS
FFAKXANA
A AAXSAFA
d.-~# Cirrhitidae
FF oA

235 B B

L 2 e T
PR

L = T

AHFE VA

Sh/ NS 4AF Cheilodactylidae

BhIoEA
~Z¥ Labridae
FYENT
T
§YREF S OF
AHFEF )0
BPHEART

macilosus
semicirculatus
sexsfrialus
xanthometopon

XNV

Abudefduf sexfasciatus

A. vaigiensis

A. seplemyfasciatus
Amblyglyphidon curacao
A. lencogasier
Amphiprion clarkii

A. Sfrenatus
Chromis analis

L2 chrysura

i atripectoralis

'y, fumea

. nofafa notata

37 viridls
Chrysiftera cyanea

C. parasema
Dascyllus aruanus

D, maeleiiiries

. trimaculatys
FPomacenivus moluceensis
P. coelestis
Stegastes allus

Cirrhitichthys aureus

G ox yee phalis
Cyprinocirrhites pol vactis
Neocirrhites armalus
Oxycirrhites typus
Paracirrhites arcatus

Goniisting zonalus

Bodiams bilwnlatus
Cheilinus fasciatus
ok irilobatius

C. undulatus
Choerodom anchovago

_39_

[ L

145
13

12
13
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17
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4.2
AVLYRF
Hag
LA RAAT
) AR
F¥F~7
P¥EAT
AHFFa VLY
kY5
=
RULFFEAT
R A D Ir<G
R I
Fafoas
b B . 20 §
1 7
R
Y2 FEAG
T4 4% Scaridae
AFFVAHTTEA
AUNTHA
WHRAOTEA
S &S
Fyvags¥d
FELTHEA
EATHA
AT HA
AETHA
T A

AR Echeneididae

oA AR A

WY LE Zanclidae
WS

—H#4 {8 Acanthuridae

R R
=y F ¥
oS YE

A 1L-X3i=+
AHFHunF
SR AT
g

C. azurio

Coris avaula

C. pumard

C. picta

C. sp.

Epibudus insidiator
Gomphosus varius
Halichoeres chyysus

H. temei s pivnis
H. foecifoplerus

Hemigynmus melaplerns
Labrotdes dimidiatus
Pseudolabnes japonicus
FPleragomus flagellifer
Semicossyphus reticulatis
Suezichthys gracilis
Thalassoma cupido

i 5 lutescens

{
|

|

S R R
i1}
= g

Echeneis naucrales

Zanclus cormdus

Acantlnerus bariene

dussumieri
nigricaudis
maculiceps

i pricans

o fUacens
xanthoplerus

Db BB oo

_,“J.—.-

57

14

46

23
71

B = 0 Wn

B L DO = OO B

12

16
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YFF I ¥
B AF Y nE
PN F YT F
FYIAFEFRF
iYasvZn¥
b osF
FU T K
FAFF I R E
Fwa gy
= HA
A OonF
T F
ELFHF
74 d¥ Siganidae
NFTA A
TEFETAA
b o o (e §
T
T T T
E7ETA T
BATAL

INHE  Gobiidae
T ol endd

A b EFod

A mapy o
TS

iR BT
o)y

P T o

W T

Waw Xk
FS#RE Pinguipedidae
g 2
FIHIFPITHR
a4 bEFFR
4 V¥ HRH  Blenniidae
f¥Fazaoxd

i e o PR
AIATV=—

F

1Y FH

Ctenochaetus striafus
Naso amudatus

N.  brevirosiris
N.  hexacanthus
N. lituralus
N
N
N

Zebrasoma flavescens

o SCOS
&, veliferum

Sigamus argenfeus

S frinclaties

S. corallinus

S. fuscescens
8. miltalis

S. wenimaculalus
5. virgaties

Chasmichthys dolichognathus
Cryplocentrus filifer
Gobiodon okinawae
Nemateleotris decora

N. mmagni fica
Ptereleolris evides
P. hanae
P, zebra

Pterogobius zacalles

FParvapercis fulchella
P. sexfasciata
P. snyderi

Abrosalarias fuscus holomelas
Istiblenmins enosimae
Metacanthns smithi
Chmotwanchus elegans
Parablennius yatabei

n

21
147

[ o]

o

112

=]

70

23
73
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= n h o

- & $ o~ ©
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=¥¥ v

¥ HRE  Pholididae
FouTvr=0F/H
¥

9T HEF  Stichaeidae
THFA

T4+ ¥R
S - B

AAh 4  Anarhichadidae

FFrHivt

f13dH Scorpaeniformes
THhHdF Scorpaenidae
ERV Rl
i e s e
4 Y Ahyd
1 X3
ALFTH AN
dF=Hht
aof Ar50
A AN
By bR
= e B |
L B g e B AP
LT VA
FesA
L e 3 P
D |
FYAAAN
h¥ o
A=#3+¥# Synanceiidae
F=dad
NFAEE  Tetrarogidae
A = 4
JOFH  Platycephalidae
Ef=5
KR Triglidae
el

7:877#4 B Gobiesociformes
FZ o HE Callionymidae
=vF¥FFIY

Petroscirtes breviceps

Metacantfnis alrodorsalis
Pholis nebulosa
Chirolophis Japonicus
Dictvosoma burgert
Pholidapus dvbowskii

Anarhichas ovientalis

Fterois lunulata

L. volitans
Scorpaenodes littoralis
Scorpaena izensis

3. ntiostonma
Scorpaenopsis cirrhosa
Sebastes hubbsi

. inermis

S. Joyneri

3. ALOSUS

5. oblongus

S. pachycephalus
S. schlegeli
S. thompsoni
5. trivittatus
5. el pes

§
g

Inimicus japonicus

Hypodytes rubripinnis

Platycephalus sp.

Chelidomichihys spinosus

Plevosynchivopus splendidus

11

12

26
14

40
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& a0 BE &
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hiL 4B Pleuronectiformes

5 A% Paralichthyidae
kS5 A

AL- 48 Pleuronectidae
AT LA
doHyaHLA

2N LA

82/ 88 Soleidae
FEYg i) R

748 Tetraodontiformes
¥<# Triacanthidae
7

EUHZHhINFF Balistidae

2= Ky
ThEYHT
+AEIHS
H2FE  Monacanthidae
Vs B A S
3 uF
T3 Ak
74 % Tetraodontidae
;I TF
Xyxaagzd
R P
Taz¥
e
Thrao
i
eEHwTH
aEY TS
DT i I
=2
Nt HRoF  Diodontidae
1 ¥H+x72 ¥
X377
)k E Y

Paralichthys olivacens

Platichthys stellatus
Plewronectes schrenki

P. yokohamae

Aseraggodes kobensis

Triacanthus Maowleatus
Balistapus wndulatus
Cdovaes niger

Xanthichthys menfo

Alvterus soriplus

Paramonacanthus japonicus

Rudarius ercodes

Avothron hispidus
A, manilensis
A. meleagris
A. stellatus
Canthigasfer rivulala
Takifugu chrysops

T niphobles
T pardalis

f it poecilmotus
T snyderi

T rubripes

Chiformycterus reticulatus
Drodon hystrix
b, holocanthus

_‘IS._

ar

e = T B - T e =

koo



Mk FRESHWATER FISHES

HEHAM OSTEICHTHYES

@B Ceratodiformes

LE ki L-F  Lepidosirenidae
LEFSLY ASFES4
7O bFFFAAL TFFELR

ARYFFIZEB Polypteriformes

MY FFILAE Polypteridae
FYTFAR EYFYrY—. av¥s 2R
FOVTFFAR TV F)Y)—

FVTFAR Fhad—

LEYRFIAB |Lepisosteiformes
LEYAZTI7AHE |Lepisosteidae
A e T o FH—
By — A H—
wag—kS—EHN—

7l -

Fap¥AB Acipenseriformes
F a7 AF  Acipenseridae
aF g WIFA

hisFami i

YR F g A
“AT A (AT
AFFaIHAH  Polyodontidae
T F g DA

AAFHS50vH LB Osteoglossiformes

FAFAS O LE Osteoglossidae
[l I

Wi —=T O+

FIFedTeTFF

~TBETA4A

FETTruwr
FTH¥+F+XF  Notopteridae

gt FALAFF4yira

A TFoF FA774 9%

Lepidosiren paradoxa
Protopterus aethiopicus

Polvperus endlicheri congicus
;i ennedlicheri endlichert
P delhezy

Lepisostens oculatus

L. O5SEUS
L. Platostomms
L. tristoechus

Acipenser ruthenus
A. stellatus
A, tramsmond anus

Huso huso * Acipenser rutheres

Polyodon spathula

Arapaima gigas
Osteoglossum bicirrhosum
0. ferretrai
Heterotis niloticus
Scleropages formosus

Chitala branci
Chatala omata

= = s

16

20



#4EH Salmoniformes

T1¥ Plecoglossidae
T

H4oE  Salmonidae
T<d

1.7 %

ad4 B Cypriniformes
a4 # Cyprinidae
TFIFHET
Rl B S o
AreF
¥+
= - U b i
A= A=k
AbH=o4
2%o2
F X Tt
FFobvy—2
PRy
L) Bt o
EW T
LE¥YS
AT bkZ
FART 42
SALETF ~FonELITry
SAERS ~AvsY
A — A=
S R B
ATEwmd
|
e
bR
kia7# Cobitididae
FAH—F— v
yeovo—+F
I Fdaw
Foaw
F1) /4 LA Gyrinocheilidae
THAI——R—

FPlecoglossus altivelis alfevelis

Cmcorhyynchies masow ishikawae
Salvelivues lewcomaensis

Tanakia limbata

i lanceolata
Achetlognathus rhombens
Carassius auwratus langsdorfii
G, crvieri
Catlocarpio simmensis
Hemibarbus longirostris
Cnathopogon elongalus
FPhoxinus lagmeskii stetndachneri
Morudines chr ysophekadion
Opsaritchthys uncirostris
FPhoxinus oxyeephalus jouw
Pseudorasbora  parva
FPunglungia herzi

Puntius fefrazona

P, lateristriga

Rasbora heleromorpha

R. hengeri

R. trilmeafa
Sarcochetlichthys variegatus microoculus
Squalidus chankaensis biwae
Tribolodon hakonensis
Zacco platyes

£, lemmunckii

Botia dario

B.  macracantha
Cobitis biwae

Misguornus anguillicandatus

Gwinocheilus aymonieri

40
40

20

20

40

20
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51528 Characiformes
hZ:i-# Characidae
h—E— R 2 h Ty
EAH—FFF
PSLEVH

3
5

{frxo—EviF—hIy

EvsF—nhFey

Afw PEY I F—h T v

ap /S

TFobdTbF

o RA—=ZXT b7
A=daha—0o
EXTEZ

AL TTF LA )—
TF9 27V bATFFT
Ly FZy ¥ bPaF 7
TV YRLGT—=F T
FAATETF
h—F4FTATE+T

‘P FhAYa—p

FZF

ES=F FoTlLl—

F e b TSt

+<XB Siluriformes
+¥X# Siluridae

mFd T e

B =1 —

Fo¥#a9AFeqs b
EAOQEs2ZF Pimelodidae

B = O e L T

b B
Vo FF—nF+ o b
S e

AL H—vy =N/ —ZXFy b

TS TR
Hht+<wZ#H Synodontidae

+ h 447 LE}
NN A% Pangasiusidae

S F— i

A=l A

b I B i

Acestrorhymchus falcafus
A. sp.
Brycon orbigyands
Chalcens erythrons

[548 macrole pidolus
C. 5D,

Colossoma macropomum
Gymnocoryabus ternelzi
Hervigrammus vhodostonues
Hydrolvaus scomberoides
Hyphessobrycon pulchripinns
Inpaichthys kerri
Megalamphodus megalopterus
M. sweglesi
Nematobryeom palmert
Faracheirodon innesi
Cheirodon axelrodi
Fhaphiodon wd pirs
Salminus maxillosus
Servasalmus natlereri
Thoracocharax stellaties

Wallago altu
w. leert

w. miostoma

Leiarius picfus

Paulicea [uthens

Phractoce phalus hemilioplerus
Pseudoplal ystoma coruscans
P. Jasciatum
Sovubimichthys planiceps

Synodontis wigriventris
Pangasius larnadii

P. sanilwongsel
P. swbchi

— 4K —

[ R

cn

18

h h

300

15
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¥XF Bagridae

e FF—AIA s A
kA bTF—rF oy b

k< AF Doradidae
FgFFFA

HRET—F

Hh) 27+ A¥ Calichthydae
Y KSR Ada—ARn
AP FFA AAN—pA
alFFA Yall-—
dYFFA Dxbod

NI EXE  Ariidae
HES—EvFvr o b

Ay Al T#H Loricaridae
poi—Z Fy b2 X T AL
PU=F—FF Ll

A hr 2 AD1H
A H—F 12
YA b Ah=Vba bbbl AT

Al IFARebbAfnzs ¥»7ira

FLaArsAo ]l
#Foh—71a

25 YTFAE Claridae
ElLt=eX

¥hHt—FaZB Gymnotiformes
TF%9+FE Erectrophoridae
FYEITTF

4B Beloniformes
A4 H#E Adrianchthylidae
TZ20AhvYyIFvITrd

AZZX+BH Perciformes

ThA#E Belontiidae
Hlr— koA eri—F

AXF# Percuchthyidae
F¥=53

91) 2 E# Cichlidae
FFivIdeIN s F
TAPR =R FHF—aR
TAAK by 2V F
FallFdoiAbLH=

Mystus nenwous 4
M. wyckit 5
Psewdodoras niger 16
Plerodoras grevulosus 1
Corydoras habrosus 3
8 hastatus 5
€. Julii 2
C. sp. 3
Arius sp. 13
Baryancisius sp. 1
Hypostomus plecostomus g
Hocinclus sp. 20
Peokollia wiltala 1
Psenudocanthicus sp. 1
P. sp. 1
Loricariidae sp. 1
unidentified 1
Clarias batrachus 2
Electrophorus electricus 4
Aplocheilichthys norvmeamg 35
Lates niloticus 2
Coveoperca hawamebari 4

Amphilopus citrinellum
Astronotus ocellafus
Cichla ocellans
Sulidochromis regani

e -



Sha7oa ATV rTF g

shFap XA -1l oEy

A2 70x—LAE Osphronemidae

AARA7RF—LA ¥F5iq
THiItF +E  Anabantidae
FLHREN T

bV FAH Toxotidae
FoRo ot
NEHE  Gobiidae

h T

= B R AT

ay /RO 1M
L B VI

547

Mm% AMPHIBIA

WREB Anura
AZHTI)LE Discoglossidae
Favkes/ AN
i ¥  Pipidae

E A

TZ2UVAvyAH

IFIHITIFE Leptodactylidae

TSy Hzn
A R
E+HTIL#E Bufonidae
It Hn
gl i o A
IFVeFHn
T¥HIIL#E Hylidae
FHATITHIA
FrAOTITHINL
{fxTFT=THIN
Za—F=zTHdTIHIN
F AL FEFTFTHNL
EAHTILE Microhliydae
b bHZ A
FeT Lz
THhHTILE Ranidae
FYTFFEVNT4A
ke HTa

Neolamfprologus elongatus
N, longior

Osphronemus goramy
Anabas lestudines
Toxoles jaculatorix
Eleotris oxycephala
Rhinogobius piurinus
R. sp.

Sicyoplerus japonicis
Tridentiger obacurus

Eombina orientalis

Pipa pipa
Xenofus loeus

Ceralophrys cormda
[ anla

Bufo pargarizans mivakonis
B. marinus

B.  wiridis

Agalychnis callidryas

Litaria awrea
I caernlea
L it frafrenata

Trachycephalus jordani

Dyscophus inslaris
Kalowla fulchra

Muantella wridis
Rana calesbeiana

18

17

A0

20
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YawiV—7a ¥
ThHzAED 1
FAYTHzN (FAES)

FTHHTILE Rhacophoridae

Ya b= NLTHA NI

FEE# REPTAILIA

hAB Testudidae

a9 EH AR Pelomedusidae

PARYoaassais

AEZEHAF Chelidae
domFI~EIrEHi

Pl B e FFTHIEHA

THTH
= AEN A
Sa—%=THhT N A

Pe7ETFThHINALTRTHA

EAHTAHA
EF—dhxT A
hroFisHA

A fieF Trionychidae
AaHNF ARV

AT EFF Carettochelyidae

Ao vEFF
734 A% Cheloniidae
ThGINA
T IHA
"ATA
hIVFHAR Chelydridae
hiveHA
Q=i
XY H A¥ Emydidae
Y- HA
DA A
T WA
¥R UHA
BN A HA
Tle—maHA
da~waHA
FEUE—-LA
TFHTLYTE=bN

R. schmackeri
K. sp.
R. nigromaculala

Rhacophorus schlegelli

Pelusios subniger

Acanthochelys spixi
Chelodina siebenrocki
Chelus fimbriatus

Emydwra subglobosa
Elseya novaesnineae

FPhrywops geoffroams

P. Eibles
P. Tilarti
F. naslis
Chitra indica

Caretlochelys inscud pta

Carelta carelta
Chelomia mydas
Eretmochelys imbricata

Chelvdra serpenting
Macroclemys lenonincki

Callagur bormeocensis
Chinemys reevesi
Cistoclemmys flavomarginata
Clemmys pultata

C. inscul pla

Cuora amboinensis
Cyclemys dentata
Detrochelys reticularia
Emydoidea blandingt
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=8B Crocodylia
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HEE  Anatidae
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Heosemys grondis

Hieremys amnandalei

Geoemyda spengleri

Muaiaclemys lerrapin

Mawremys faponica

M. miutica

Ocadia sinensis

Orlitia borneensis

Fhinoclemmmys fulcherrima incisa
R. frelcherrima manni
Sacalia bealet

Terrapene caroling friungds

T. mnata

Trachemys scripta elegans

T. scrifta scripta
Chinemys reevesi * Mawremys jatonica

Kinosfernon scorpioides

Varanus salvator

Physignathus cocinctims

Alligator mississippiensis

Spheniscus homboldti

Aix galericilata
Anas crecca
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Neophocaena pPhocaenoides

Cephalorhynchus conmersont

Arclocephalus pusillus pusillus
Haria flavescens

Zalophus califormames calt formiams

FPhoca largha
P, sibirica

Dugomg dugon

Aonyx cinera
Enhydra lulris
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On the behavior of captive finless propoise
Neophocaena phocaenoides during feeding time.

Kaorr YOSHIE

TOBA Agquarium

ABSTRACT

The behaviors of captive finless porpoise Neophocaena phocaenoides (male and three females)
were observed five fimes during feeding from March to June in 1993.

Eighteen patterns of behavior were identified and which were categolized into five groups.

Five groups are :

male's behavior against female (nine patterns), female's behavior against

male (four patterns), mutual behavior between heterosexual pair (two patterns), male's

individual behavior (two pattens), female's behavior against heterosexual pair (one pattern).

The most common behavioral patterns were that male's chasing and displaying abdomen

against females. These two behavioral patterns were observed in high frequency, and ocecured

in all observation times.
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Table 1. Profiles of finles porpoise on present paper.
Body Weight and length were measured on 13 July, 1990,

Body lengh Body Weight
Porpoise Sex A N Mones
{cm) (kg)

Nod6 Male 182.0 73.0 Caplured at Ise Bay on 20 Sep. 1973

Mog4 Female 169.5 53.0 Captured at Ise Bay on 20 Oct. 1981
Calved on 29 Apr. 1988

MNo75 Female 163.0 54.0 Captured at Ize Bay on 19 Sep.1984
Calved on 1 Mar. 1987

No77 Female 156.0 48.0 Born on 17 Apr. 1985 at Toba Aquarium

Mother was captured at Ise Bay on 19 Oct. 1984

?

® R d
Chasing

@ HFE@ETS
Displaying abdomen
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Figl. Patternes of behaviors observed during feeding time.
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Record of four rare stromateoid fishes
from Mie Prefecture, Japan

Kmvosm SUZUKI, Osamu TSUKADA,
Krvosut YAMAMOTO and Masavi FURUTA

(Marine Biological Laboratory, Toba Aquarium)

SENERSSHE LA EX M GHCRT S, 4+ 2 £ Cubiceps baxteri McCulloch (x &
AP, A AKX Aviomma lwridum Jordan et Snyder (44 2 A £ 8. 343 A X4 Ariomma
brevimanus Klunzinger (44 4 A ¥ 4B, BXUF2 Y034 £ 4 Telragmurus cuieri Risso (K29
B HLAH) DABETR LA, #2284 2bbTREDBEHSY, o323 h =K

RraiRomtssd,

While examining the fish specimens which were collected from Kumanonada, off Mie

Prefecture, we found four kinds of interesting stromateoid fishes, Cubiceps baxteri McCulloch

(Nomeidae)}, Ariomma furidwm Jordan et Snyder (Ariommatidae), Ariemma brevimanus Klunzinger

{Ariommatidae) and Tefragomeus cederi Risso (Tetragonuridae). In this report, we gave brief

descriptions to these species.

The specimens examined were preserved in 10% formalin and deposited in the Marine

Biclogical Laboratory, Toba Aquarium (TAMBEL).

Cubiceps baxteri McCulloch
(Japanese name: Okimedai)
(Fig. 2)

Specimen examined. TAMBL-P 3226
(352.0mm in standard length) taken from off
Kowaura, Nantouchou, Mie Prefecture, by
set net, on February 28, 1994,

Counts and proportional measurements.
D. X -1, 20; A. Il, 20; P1. 21; Pz. I, 5i
Pored scales on lateral line 63; Number of
vertebrae 31.

Proportions as % of standard length: depth
of body 26.5: width of the same 13.7; head
length 30.3: snout length 7.7; diameter of
eve 8.1 postorbital length of head 14.5) inter-
orbital width 9.3: length of upper jaw 8.3:
length of caudal peduncle 11.0; depth of the
same 9.7 from tip of snout to origin of first
dorsal fin 39.3; from tip of snout to origin of
second dorsal fin 57.65 from tip of snout to
origin of anal fin 63.9; from tip of snout to
origin of pelvic fin 40.2; from tip of snout to
anus 59.9; base of first dorsal fin 17.3; length
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2:4

3 Sima
3 WAGU

KUMANO - NADA

Fig. 1.

Off Nayaura (2,4); Of Wagu (3).
1. Cubiceps haxteri
J.

Ariomma brevdmanis
of longest dorsal spine 11.8; base of second
dorsal fin 33.6; length of longest dorsal soft
ray 8.8; base of anal fin 27.6, length of longest
anal spine 8.1 length of longest anal soft ray
7.7 length of pectoral fin 36.9: length of
pelvic fin 12.8; length of pelvic spine 6.8.
Description. Body elongate, moderately
Depth of body about twice the

Eye very large, its diameter longer

compressed.
width.
than snout. Snout short and obtuse. Nostrils
two, located fairly close to tip of blunt snout,
anterior nostril circular, slightly larger the
posterior one. Mouth relatively small, oblique.
Maxillary mostly concealed

by lachrymal; its posterior end is far in advance

upper jaw protractile.
of the anterior margin of orbit. Interorbital

space rather wide and convex. First dorsal

Map showing the collection sites of specimens examined in this study.

Off Kowaura (1)

2. Ariowmima [wridim
4. Tetragommes cnnein

fin originating a little behind the insertion of
pectoral fin, with ten spines folding into a
groove when depressed. Pectoral fin remarkably
long, its lenght about 1.2 times as long as
head length, extending to above the base of
fourth anal soft ray. Pelvic fin inserting just
under the origin of first dorsal fin. Innermost
pelvic ray connected to abdomen by a membrane.
Scales cycloid, deciduous. Mucous pores
present under the scales. The pores small
and rounded, leading to dermal canals which
from a network over the muscle of body.
Scaly area on dorsal side of head extending to
a line connecting posterior nostrils. Color in
formalin uniformly brownish violet, only pectoral
fin being paler.

Remarks. Although this species is widely
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Fig. 2.

Cubiceps baxfert MeCulloch, TAMBL-P
3226, 352.0mm in standard length.

Top: lateral view of body.

Bottom: lateral view of head region.

distributed in the temperate and tropical waters
in the world, it is very rare in the waters
adjacent to Japan. The foregoing description
is the first record of this species from Kumano-

nada, off Mie Prefecture.

Ariomma luridum Jordan et Snyder
(Japanese name: Oome-medai)
(Fig. 3)

TAMBL-FP 2657

{(107.1mm in standard length) taken from off

Specimen examined.
Nayaura, Nantouchou, Mie Prefecture by
surrounding net, on January 17, 1992; TAMBL-P
2822-2825 (145.7 - 276.0mm in standard length)
taken from off Navaura, Nantouchou, Mie
Prefecture by surrounding net, on October
13, 1992,

Counts and proportional measurements.
D. -1, 15 A. IO, 15 Pi. 21 - 22; Pa.
I, 5 Number of scales on lateral line 57 -
58; Number of vertebrae 31.

63

IS A B TR
AT 61—67F (1995)
Proportions as % of standard length: depth
of body 28.4 - 27.1; width of body 18.7 -
15.9 head length 34.0 — 30.3; snout length
10.3
orbital length of head 11.8 - 11.1; interorbital
width 12.6 - 10.6; length of upper jaw 7.5 -
6.9: length of caudal peduncle 8.3 - 7.7:

8.0: diameter of eve 12.4 - 10.8; post-

depth of the same 5.0 - 4.7, from tip of snout
38.5; from
£9.8;
from tip of snout to origin of pelvic fin 42.4
- 40.6; length of pectoral fin 23.1 - 21.8;

to origin of first dorsal fin 39.7

tip of snout to origin of anal fin 73.0

length of pelvic fin 1.1 - 10.7.

Fig. 3. Ariomma luridum Jordan et Snvder,
TAMEBL-P 2825, 257 .0mm in standard
length.

Description. Body elongate, compressed.

Snout blunt, about 0.8 time as long as eve
diameter. Nostrils located near tip of snout
and close together. Eye extremely large, the
posterior 1/3 with adipose eyelid: its diameter
about as long as 1/3 of head. Mouth small;
uppct jaw not protractile. Maxillary not
extending to below anterior margin of eve.
Teeth small and feeble, arranged in a single
row on each jaw. Prevomer and palatines
toothless. Two dorsal fins, slightly separated.
Origin of first dorsal fin vertical above base of
pelvic fini the spines slender and weak, hidden
by a groove when depressed. Anal fin originating
behind vertical through origin of second dorsal
fin: first anal spine very short. Pectoral fin
moderate in length, beginning just below the
posterior end of opercle. Pelvic inserting a

little behind the base of pectoral fin: the fin
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rays feeble, fitted into a shallow groove on
the belly. Scales cycloid, very deciduous.
Color in formalin uniformly light grevish brown:
dorsal and caudal fins tinged with dark, other
fins pale.

Remarks. In 1952, Katayama gave a full
description of the present species based upon
a specimen taken from off Kochi, Japan, in
order to supplement the original description of
Jordan and Snyder (1904). The foregoing
statement is in agreement with the description
of Katavama except for some discrepancies in
dorsal and anal fin rays (D. X1 = I, 15 and
A. lI, 15 in the present specimens instead of
D. I - 16 and A. II,

specimen) .

15 in Katayama's

This species is very rare in the sea of

Kumano-nada.

Ariomma brevimanus Klunzinger
(Japanese name: Minami-medai)
(Fig. 4)

Specimen examined. TAMBL-P 212 (348.0
mm in standard length) taken from off Wagu,
Shimachou, Mie Prefecture, by hand line, on
June 6, 1977.

Counts and proportional measurements.
D. @I - 15, A. I, 14; P1. 25, Pz. I, 5:
Number of scales on lateral line 48; Number

of vertebrae 31.

Fig. 4. Arioma brevimons Klunzinger, TAMBL-FP
212, 348.0mm in standard length.

Proportions as % of standard length: depth
of body 25.1; width of the same 17.0; head

R A e
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length 26.9; snout length 8.4; diameter of
eye 6.2; postorbital length of head 11.8; inter-
orbital width 10.1; length of upper jaw 6.2;
length of caudal peduncle 10.1} depth of the
same 4.5} from tip of snout to origin of first
dorsal fin 33.9; from tip of snout to origin of
second dorsal fin 61.0; from tip of snout to
origin of anal fin 64.9; from tip of snout to
origin of pelvic fin 34.1; distance between
origins pelvic and anal fins 31.7} base of first
dorsal fin 22.7) base of second dorsal fin 29.5;
base of anal fin 27.1: length of pectoral fin
15.4; length of pelvic fin 10.4; length of
pelvic spine 7.5.

Description. Body elongate, slightly com-
pressed. Snout about 1.4 times as long as
eve diameter. Nostrils located near tip of the
obtuse snout and close together. Evye large,
its diameter about 23 per cent of head length.
Adipose tissue around eve well developed.
Mouth small: upper jaw not protractile.
Maxillary not extending to below anterior
margin of eyve. Teeth on both jaws small and
feable.

Two dorsal fins, well separated. First dorsal

Prevomer and palatines toothless.

fin originating a little before the insertion of
pectoral fin, with 11 spines, folding into a
groove when depressed. Anal fin originating
a little behind wvertical through origin of second
dorsal fin. Pelvic fins small, inserting a little
behind the base of pectoral fin: the fin rays
received in a shallow groove on the belly.
Scales cycloid, deeciduous. Predorsal scales
extending to level of posterior margin of eve.
Color in formalin uniformly light greyish brown.

Remarks, This species shows a close
resemblance to Ariomma [uridum Jordan et
Snyder, but differs from the latter species in
the following characters: pectoral fin rays 25
{20 = 21 in luridum), snout longer than eye

diameter ( slightly shorter in flundum ), eve
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diameter a little less than 1/4 of head length
(about as long as 1/3 of head length in [widiem),
predorsal scales extending to level of posterior
margin of eve (extending to level of anterior
margin of eve in lwridum) .

This species is distributed from Shikoku
and Kyushu southward to the Red Sea and
the Hawaiian Islands. The present specimen
represents the first record of this species from

Kumano-nada, off Mie Prefecture.

Tetragmuerus cuieri Risso
(Japanese name: Doku - uroko -ibodai)
(Fig. 5)

Specimens examined., TAMBL-P 2454-2455
(318.0 - 308mm in standard length) taken
from off Nayaura, Nantouchou, Mie Prefecture,
by surrounding net, on April 24, 1991.

Counts and proportional measurements.
D.XVIIL, 127 A, I, 115 Pi1. 16; P=. 1, &i
Number of scales on lateral line 105 - 103;
Number or scale rows above lateral line 5,
MNumber of scale rows below lateral line 13:
Number of predorsal scales 24 — 237 Number
of vertebrae 53.

Proportions as % of standard length: depth
of body 17.8 - 16.9; width of the same 11.5
-11.1; head length 20.5 - 19.9; snout length
6.2 — 6.0; diameter of eyve 3.9 — 3.7: postorbital
length of head 10.4 - 10.3; interorbital width
5.6 = 5.4, length of upper jaw 7.0; length of
caudal peduncle 25.7 - 25.3: depth of the
same 4.8 — 4.4} from tip of snout to origin of
first dorsal fin 31.8 - 31.1: from tip of snout
to origin of second dorsal fin 62.4 — 63.4;
from tip of snout to origin of anal fin 67.0 -
65.0; from tip of snout te origin of pelvic fin
27.2 — 26.0; from tip of snout to anus 64.8 -
63.6; bace of dorsal fin 47.0, base of anal fin
11.0; length of pectoral fin 9.0 - 9.3; length
of pelvic fin 4.6 - 4.2,

5 T A A
BAE Bl—BTH (1995)

Fig. 5. Telragomurus cuvieri Risso, TAMBL-P
2455, 317.0mm in standard length.

Description. Body elongate and rounded.
Snout about 1.6 times as long as eye diameter.
Two nostrils, situating fairly elose to tip of
snout, well separated. Interorbital space
somewhat wide and convex, its width greater
than eye diameter. Mouth large, obligue:
upper jaw not protractile. Maxillary covered
almost entirely by expanded lachrymal. Lower
jaw included by the upper when mouth is
closed. Teeth small, pointed, recurved in
upper jaw; large, knife-like in lower jaw.
Two dorsal fins, scarcely divided. First dorsal
fin of 18 spines folding into a groove when
depressed; its base more than twice as long
as base of second dorsal fin, Anal fin originating
only slightly behind the origin of second dorsal
fin. Pelvic fin inserting behind the base of
pectoral fin: innermost ray attached to abdomen
for its entire length. Caudal peduncle long,
thick, with a pair of lateral keel on each
side. Scales moderate in size, not deciduous,
with heavy keels, following a geodesic pattern
around body. Very small scales present of
the bases of median fins. Dorsal part of head
and snout naked. Color in formalin uniformly
blackish brown. Inside of mouth and gill
cavity dark.

Remarks. The present species is distinguish-
able from other species of the genus Telragonous
by that the dorsal spine 15 - 19 in number,
by that the vertebral number 52 — 58, by that
the interorbital width greater than the eve

diameter, and by that the snout considerably
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longer than the eve diameter.

This species has been recorded from northeast
of Hokkaide, Onahama and Maizuru in Japan.
The present specimens represent the first

record from Kumano-nada, off Mie Prefecture.
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On the Breeding of Humboldt's Penguin Spheniscus humboldti
in Captivity at TOBA Aquarium

Rummo UENO, Sxuictn NAKAMUERA
Enciar SAWAMURA, Naoki KAWAGUCHI
Tarkako TAKAGI, Micavo MAEGAWA
Hiroaxt I[IZAKA, Mika IWASE
AND Carvomt SUZUKI

TOBA Agquarium

ABSTRACT

1. MNew exhibit for Humboldt's penguins was completed on July, 15, 1990. Egg-laying had
been observed 12 times from that time to April, 25, 1994, and nine out of hatched ten

chicks were raised up.

2. Ten chicks were hatched after incubation period ranging from 40 to 45 days. Nine chicks

first left their nest at the age from 41 to 79 days. and they first swam at the age from 66 to

83 days.

3. Two chicks were made to force —feed by keepers after isolation from their parents. They

started to take fish for themselves 3 and 8 days aftzer the first forced - feeding.

On the other hand, three chicks fed forcedly before isolation began independent feeding
13, 15 and 32 days after the first forced —feeding.

4. One male named Boss was considered to be fertile at the time when he spent 23 years at

Toba Agquarium.

[FL&HIC

T YA b AV ¥ Y Sphemiscus humboldli VETE 7
AN HKBEOMERAAAT A VDR ICEET
LTERATEML, 7 /80 FBRER-THHLT
VA, 1 BEDEIRT2 SOMEEL, —FhEERT
5(Pay AA—PR« b=— V—ri— 1989),

TYRNPAYEFSRT v P RPOMERE]
d¥ech, FEAGTERoRBICE L, EEHIT
5000~6000~ 7 LHEEEhTWwd (CBSG
1993), —HitROBHBMAKE TILE L FFS h,
HADZ v #u b2y ¥y OfRHEESIZ#H00E
#C, ¥ RoRTFHEED 2 /32 5HTw3 (1
M 1994),
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B T COEMBRRU A LHBORKES] & HE
%M EhTWS (CarisTian 1967, Lanpo—
wsk 1967. Sasaki 1967, JanerT 1977, Konma
1977, Manton 1977, M0 1978, {FfE 1984,
1085, M+ &M 1989, Jilofit 1989, H - WM
1990, €7 1990, (L 1990, /&% 1991, il
Hoe W 1992, #hE 1992, (L8 1992, HEf
1993, (E#E - B 1993) H, HATE TSRS
b FOMREOHH BT L v,

BRARME TIRINSELN 7V RL bRV F VD
4 % Mk L, 19905E 7 H1SH 1, Hifhi+—7
¥ Lz, & & CARMTHETT LTz 6 Mk % FiE-~
BEL, EHICSEEZRA LGNGO T
BiE L1z. 19924 3 A TENAR Hh 2 Fo
RO Th Lo LAEI19949E4 250, Wit icMvF
BEBHT I EFTCERMIZIZEL 205 H10HDE
+HRHE L. BMELT- e 205 5 0 303 W8 o i
fALTWA, £ THBICEVWTRLA YD,
B b e AT S CTOMRBE T 00T,
Thirfsd s,

REEE
BRK BRSNS GBE L1 6 ki

Table. 1

T v B A 4

MAE 69—75IT (1995)
%, 1990%F 6 H26H 1 3 |, X1991% 3 A20H I 2
HO7 v En bRy FyEBAL, FHNIRAOHETTE
Bt Lico ZhbDBEOEEAREANMB, RU
FE1-H % Table. 1 i27° Lz, HEMIIZFET Lz lfk
EOWTIMACHE L, £, ~TEEXL
EHLTVAREECMLTR, “REOMOITHT
HMiZ+ 5HEh R,

AT

FHSIEEE. Am, BT 25, 48mOBAKRT,
AL B4 . 4m, BT ®2.35m, K&0.55m,
K6t Th-1z (Fig. 1), BREFERL, ED
AABEC L SMAMAWRETT - 120

AR oPic4 I Eh Tk b, BRICES
T#bhiz2@Zme, HeMATH -l MAEH
B ECf @+ 28, EMEEKRCE:S » O
i 24T > 7. FEHT 1 225 g ~30 g B OB
B, 7 ¥ Trachwous japomicus % FREE L7z & O T,
B Ao2E, " F71—F ¢ ¥ ¥Tir>
oo BEMH LR SO R U RO e & AT i
ALREH, 1HY:0 1 BOEHIZS00~600g T
Hotis

Humboldt's Penguins Spheniscus humboldli transported from old Toba Agquarium or other

facilities to new Toba Agquarivm by Mar. 20, 1991,

Transport to new

Name  Sex Birth datePlace Toba: Aduartiian Notes
Boss M P Jul. 13, 1980 transported to Old Toba Aquarium on Sep. 20, 1970
Peru F 7Y Jul. 13,1990 transported to Old Toba Aquarium on Sep. 20, 1970
and dead on May, 30, 1993
Arare M Apr. 11, 1978.701d Toba agquarium  Jul. 13, 1990 dead on Jul. 16, 1991
Chibi M Jun. 0519797014 Toba aquarium  Jul. 13,1990  dead on Oct. 24, 1994
Bote M Dec. 30, 19830ld Toba aquarium  Jul, 13, 1580 dead on Aug. 18, 1981
Popo M May, 02, 1987,/0ld Toba aguarium  Jul. 13, 1990 dead on May, 28, 1991
Niperu F  May, 13, 1986 Other facilities Jun. 26, 1590
Pinko F  Mar. 27, 1988, Other facilitics Jun. 26, 1990
Hachimayu F  Mar. 20, 1989,/ Other facilities Jun. 25, 1980
Konatsu F  Oet. 13, 1988/ Other facilities Mar. 20, 1991
Gin M Nov. 20, 1989,/ Other facilities Mar. 20, 1991
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[n.H. [ N1 F;
A.R. |N.H, [ N.H. e
M.H. Landing space 5.48m
A.R. Pool
1 i
I 1
4.4m
Fig. 1 The enclosure for Humboldt's penguin.

0.55m deep pool contains 6m' of water
ARG artificial rock, N.H: nesting hole.

E

PEERRIC e B & MM 25T AL
oy wtho 2 AEfic v Th TR B
. PR A L, FAoMsRF o fr
<FTEHRAOHO £ 2 v, HBRAVEGRICERTS
ZEROE, =Y, A yolfl-FhkFEoo
FE{ LA fTBNR bR, BHCY >0
AR EE - AORER L,

FETR4 MO ~T R Eh, 12EOERNR
Hhts, 24080 5 LEHE L0103, 5% 9@
HoTlvd, BNERERTREFOTORIA,
REEOERUFHE Lize O % Table. 2 1273
Lis

FIB~ED~7, fax iy adFEHAO~AT
DA ABESAOFELCE, B SR <7TT
ot RFELIWIE4ASH, 9 HOFERBIZM
LTid, 2O=T7DLAMEE Y a3 LT LHOM
EKTHLE Y rOFRIMEEININ, R LOEF
Ritflshichotcs LbLEY i ADDE
TEIML, 2\ -Ricviopi s OEBRE, 4 AOK
A s A X RIS Lis b o 1o, 1993
110248, 28HDEMC 2T 2 HOB LI
BE L L LB2EEFALRN 1 BITHER 9
HBTIEL, FLT1HOEFSHR LI, F1iz,
19949 2 A25H, 28A @D UF19945 4 A180
2AOEFERENCOe O HES, Fh¥hds

S o e S
4% 69—75E (1995)

Table. 2 Egg-laying of Humboldt's penguins at new

Toba Aquarium. In all cases, two eggs

were laid. One male was shown in the
parenthesis if mating behaviors between one

female and two males were observed.

Pair Number of  Chicks
s Casc Laying date hatched  survived
M F eggs  over 130 days
Boss  Peru A Mar. 17, 20, 1992 1]
Boss  Pinko B Apr. 05, (9, 1993 0
(Gin)
Boss Pinko C  Nov.24, 28, 1993 2 1
D Feb. 25 28, 1994 1]
E Apr. 18, 22, 1934 0
Chibi Niperu F Mar.16 ?, 198 2 2
G Jan. 25, 29, 1993 0
H Apr.0F, 11, 1993 2 2
Chibi Miperu I Dec. 01, 07, 1993 1 1
{Gin}
Gin  Hachimayu J Feb. 18, 22, 1993 1 1
K Nov.23, 28 1993
L Feb. 13, 16, 1994 2 2

B, W01BMIEERLELOTH N, FbiT
s L= tz,

ERHF~1I 07, FEX=<n{2 2@, 27D
TROCHETh Lz, 19934E12A 1 H, THOEIRI
SLTil, COXRTOAAFBE=~LESTTHS
FEOMIT, FrEiOTRMEShi, TLiD
B, Ch¥TILio<7THERLTWEhEE
fbEfkic & bhidy, BRclishipETERL
fo TORR1 B0 FEFHR LALLM, Bo 100k
b ET43 H HICBERR L1,

EBHR] ~LoAT, ¥¥xnFTambnTL#H
fbLize FIEETHE L.

fauREE

7y b2y ¥R TRIAT SN
MbEhTwd, TITHR, AAELLHE (A
T20h, FhtofftTadidict->ThbicE
EHHEEO00EHH, A, AAFRFRORGE
& W-~<{z (Table.3),

FELA ) DREEBREEZR H A0 L SR LERER A
T, HLVIEEREUNERETIETTSYD,
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Table. 3 Frequency of incubation by each pairs.
In the case that one or two chick hatched,
observation were done from laying to
hatching. While in the case that no
egr was hatched, incubations were observ-
od from hatching to taken away eggs by
keepers or the accident. In all cases
incubations were observed twice a day
at the feeding time in the morning and
afternoon, and two eggs were laid.
Numbers in parentheses are percentages
of ohservations of incubation hy each

SEX0S .
Fair Chae Otservation of incubation  Number of
M F M(%) F(%) Total haiched egus
Boss  Pinko C  320(36) 58(64) 90 2
Chibi Niperu F 27(3d) 53(66) 80 2
H 30(36) 54(6d) B84 2
Gin Hachimayu L 26(32.5) 54(67.5) 80 2
Chibi Niperu 1 17(20) 67(80) B4 1
(Gin)
Gin  Hachimayu J  20(32) 61(68) 90 1
Boss  Peru A s0(s8)  36(42) 86 0
Chibl Niperu G 12(23) 65(77) B84 0
Gin  Hoachimayu K 26(28) 66(72) 92 0
Gin  Pinko B 1(02) 63(98) o4 0
(Boss)

1 Hiz 2 A & & DIt - 1,

TR bRV ERRARORTT®RTRET 2D
TR ~02E L, EHF Y THELS, B
HEHAFhFh A=t bTELLE (Table. 3).
+ A OHRIPIL 2 ~58%., £ ADIPRIZ42~98% T\
RTADF ASBY, A ALEOFEEE LS ARES
AADRIEN S -7,

i, FAORMICER LEHEOR & & OlFES
B Lz 2 HoRHMEHE) Lzt A 00Nz,
%~36%. 1HOBEI220~32%, P Lttt
#HlTit2~58%TH -1,

185 s (B 0D FE

19704 9 A20H I A L#= (Table. 1) FRit
FULHEASELIEAAESRTEBEL TV, Z0
A7 HEHEICHEY Liooid, 198745 AMRETH
h, BEiGEFEO LS CEINLR AR E
Bifghotoe ¥z, ~S121993% 5 H30H KT L
THhH, 19924 3 A17H, 208 R h iz ER

LRSS
M5 69—T5H (1995)
(Table. 2) HCOSTICE - Tk & k-7 hi
FHEILRZ) L dr o foa
~ADIEEH, FARI990% 6 A26H KA LI
Bk v 2 EFitie <7 2K LI, ¥ LTI9936
1Pk v a AR, 199451 8 8 B, 1008k
E Lize ZOEPOIGANICEA L E Y I0OTR
RRZE R, FARBMLEE V) BWTIESSH
MAEDRES Bhi,

W LicEF OFERARR

19924F- 4 H258 H »19944 3 H28H ¥ TIKBMEL
e FOFHERSE Table. 4 o 25k, PHEL
TOREMTIOHE, LA T s, FAXKEY
aDP2IHEHAGRI1994F 1 F10H L L
foed, #YI29HETRL L. BEHE»WHERE
BAECOHEIR, 0~45HTH -1z 2L, Z
hZEMEX 0L LTARLE, Eittor >
OHMbLETHEEZ 0L LTH A, e
THid & - BRI ~T0 0, 7—~DAKIE
66~83E M TH -1 (Table.4), v FOEILI
CHMT, FRSEMLHE TT— 0B KE{T-
fos HAMMEI e 2 o~ Mi-0EMELTH
by ER TN ~AODAKEHET LI T T,

E+AEROFEMLGM T S EANTRE LD
i, 55~125HMTH -1z (Table.4). S558MT
BH L7 RURZAMTCEELE 2B LM A
AT Ahc, ELHLAET 2 A M L,
12199265 4 H25, 27THICHME L e +00 0, Rk %
hERIMAM, MAKMTEEE L. Ll
My 22 EML-0RBHETHE 7. ZO2HE
FHCRLTEBTIHE L e+ Th - oy, K
T IR ORARBRMICY 2 Tal, ZOREIN
MIBERTHDTE M Lok, SEo*
+ of Siratelloides gracilis THh -1z, T-RH111A
MTUSLTHNEM LR, 222547
Engraulis japomica TH -1z, £ Ofic + 2 Sillago
Jgbomtica, < T+ I Conger myriasier, <=7 & %%
HLEAChBEETIERTE -,

1993 LI RHE Lice F ol 7 S0 Ak
AL, ST -, SR G 20H6
WEBM AT, B, £ Y7, F 2 2 EHE
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Table. 4 Development of Humboldt's penguin chicks born at new Toba Agquarium.
Age and incubation period were counted according to that hatching date and laying date as day 0.

H OB Liooioxt L, B S R s mE i
Effotan, XvideEh®h, 8H, 3HT, &
R 2% E eI L,

BHAEETH T4 Mo TIC LT, 1200
FEHMR oAt (Table.2) o hbhiteT, 8
Bl sk, fBcr-THTShATE
EERUCALTRETGbA L 51,

fagirh ¥ o H OB~ HMIE, B
MTohwiBSEsWTLiT-1,

A A OB E SRR UM Ic M )
Hht, ¥z, Ao~ 7ORERLI:e FORE
Lk, BRucHim Ui,

SERFITEEIC -2 (ZEBE T %
ZHIC1EEL 728880 Lz, ¥1-Ja0p, EESO
Bk BTk, F2, A2HEEY2: yBEAHR
THBHFa13BB (=41 WH) #1728/
A, 32,102y (BRWE B %1/
288/H (o rF7 5 v12.5m, day, VH7F
K v1.25mg, day, Y F# 2 v20mg, day,
YT/ AT 5 V0.1255mg day) Thichia -~
7 (=41 Wil) %K+ 7 cn—n& LT
25mg,“day #85 L fzo

Age (days)

Chick Sire  Dam Hatching Incuhfulian Emerged Fir.al Isolated First  Last . First First fed on

date period from swim from forced forced independent forzen-thawed

(daye) nesl parenls feeding feeding  feeding  horse mackerel
Uzuki Chibi Miperu Apr. 25. 1992 40 44 73 105 105 107 104 108
Sakura Chibi Niperu Apr. 27,1902 42 56 vil 103 103 113 1m 123
Fipi Gin  Hachimayu Apr.04.1993 45 54 74 121 108 124 125 125
Rara  Chibi  Niperu May,19. 1993 42 a7 69 76 - - 55 55
Eurua Chibi  Niperu May, 22, 1993 41 47 B6 73 T4 B2 B3 #3
King Boss Pinko Jan. 08. 1994 45 79 B3 103 89 102 103 103
Bon Boss  Pinko Jan, 10, 1994 43 (dead at 9 days old)
Choke Chibi Niperu Jan. 12,1984 42 44 71 L] 85 117 118 118
Toke Gin Hachimayu Mar. 26,1984 41 43 T 108 - - B2 g2
Zun Gin Hachimayu Mar. 28, 1004 40 41 B4 106 106 109 110 110
fi % Mits LThb, 158, 13H, 32REEHET 2 %

BT Hbh - ERR24008, Bk Li-Dik

108, »H9HEMAEFSL, BFHERN.7Y%., HRENWNY
Thotoe ThiE2WTHIHTIE, FEE45.6%
(11 1990), 35% (#1990}, 47.7% (Komma
1977), EERHDHETOFHF{LEI121979~1985
SEHAT.4% . 1986~1990%1219.9% (LA 1992)
LG EThTwd, TEHRETIZEY (1
1990), 43.4% (Komma 1977). FFEILEEI-
F1 T19634E~1983F 4114.6% . 19845E~19901F (L
50% (&b 1990), Ff= ) v 7ERAER
TLR1985~ 19885 4619, 1990~19924F(148% (ik
B 1993) LM ETATVE, METOHMEIZN
BEUMRTD - BEKEERETEETHRR
CLAHMTHY, BEOTRENNERLT VB
ENFEERT, ¥, TREE~OHBRMLHE S
Pl Bl 5wy, Fhons s : viz2HEL
el &y AR2ZE S RBOBARK 7o 5 2%
BL, AR { LT, LR V-BERL
DS otOTREVWhEEL LR,

T YEN AV E Y REETETRIRT S, £
AL AAOIBEIRE* W7z, 1208 HhizfEiio
bk ADREHE 2 ~58%. A ADRHRiz42~98%
TIHEEREETAAORIPNENh 1z, * A0
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RO A0S o< TAHRR X0,
FEIZ1970F 9 J1200 i A L #z (Table. 1) M
BAETE-T. COSTD A AL19935E5 F30H -
FECLTED, 199263 BicRoh-EH (Table.
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