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Transport and husbandry of a Manta ray

Hiroyuki Murakami, Hideto Nakagawa and Kazuhisa Niiya
Osaka Aquarium Kaiyukan
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Abstract

Since December 14, 1999, Kaiyukan has exhibited and raised a male manta ray in the Pacific Ocean tank. On
December 11, 1999, Kaiyukan acquired the manta ray having been caught by a large set net off Iburi,
Tosashimizu City, Kochi Prefecture(Japan) and transported it to Kaiyukan after about 16-hour shipping. We fed
the manta ray 1.0 kg to 5.0 kg of Euphausia pacifica or Antarctic krills per day. It has grown from 180 cm DW to
280 cm DW for the past six years.
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%L REIKEIEL FTENSTERD L HITh o725 KEE L TOBKDIEE LR
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e/ BHERH 820~ 423H~  765H~ 1070H~ 1689H~ 2040H~
VIFIOFXTI 0.5 0.6 1.4 1.6 1.4 1.2
FoxavFxT73 0.3 0.3 - 0.5 0.8 1.7
H$95IE 0.2 0.3 0.4 0.5 0.5 0.5
Ty - 0.2 0.2 0.3 0.5 0.8
Aquatic Gel — — 0.1 0.1 0.3 0.3
T2 — — — — 0.5 0.5
Total (kg) /day 1.0 1.4 2.1 3.0 4.0 5.0
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2004/11/1 (1784) 268
2005/11/1 (2149) 280
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A review of packing method for transportation of jellyfish-medusa

Takashi Murai, Tomoko Terao, Hiroyuki Murakami and Yuya Nagano
Osaka Aquarium Kaiyukan
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7 I HORIC BT BB OWTHRET Lo ¥ 27 5% Mastigias papua’%ﬁiﬂif“iﬁi%’f%
BIC, 295 % [EKROR] [HERE RG] [HRKEBEE] L) 3OOHETRYEICHELL S
5. DO (BHMER) PRAHETE, RBICLA 79 70BBOIRON N o72L 0w T, [HK
LEFE ] TOMEPRETH 72, RIZ. Catostylusid ®—Ff % CHE Tk 3 5B, [HEKOAK], [
ez (64 ) NEKREMRE QD] NMRERE 6:4)] L) 420K ETK) TFL Y OR
WCHWL72E 245, DOVSE S HERETE, MBKEDSL VW E W) KT, EKERRE 911 ] oWl KR
Thotzo F720 874 v 27 =% v MV Chrysaora fuscescenss 7 b7 54 v 7 —%v bIVC.
quinquecirrhas ¥ % I X% 54 Aurelia limbatalZ2> W T, [HEKDHR], [HKEDVROMBE] v 2
DOFET 3 HHOMBEREZT-728 25, WTFhOFETHDORMIFES N, SJull X 2507
T ERT S L. [HKOA] OWEBIDHEL TWEEEZI LN,

INLOHRPG, BEEREDOL WO 7 VTV ROMBELME L-WEs, BEERED
Bl 7 7 7 E TR AOWEAY, ZhENEL TWw5b LTS s,

Abstract

Some packing methods for transportation of jellyfish medusa were examined. Mastigias papua medusae were
transported using an automobile in three packing methods: specimens packed in a polyethylene bag with
seawater only, with seawater and air, and with seawater and oxygen gas. The result suggested that the last one
was best because of dissolved oxygen maintained high level and the specimens not damaged by bubbles.

Catostylus sp. medusae were transported by parcel post in four packing methods: specimens packed in a



polyethylene bag with seawater only, with seawater and air (6:4), with seawater and oxygen gas (9:1), and with
seawater and oxygen gas (6:4). The result suggested that the third one was best, because of dissolved oxygen
maintained high level, the specimens were not damaged by bubbles, and larger amount of seawater was available
than in the last method. Chrysaora fuscescens, C. quinjquecirrha, and Aurelia limbata medusae were
experimentally packed for three days in polyethylene bags in two methods; with seawater only, and with
seawater and a little amount of oxygen gas. The result suggested that the first method was better, because
dissolved oxygen was maintained in both methods and the risk of bubbles damaging medusae is supposed to be
low in the first method.

As a result, the packing with seawater and small amount of oxygen gas may be better for transporting
Rhizostomeae species which need large amount of oxygen, and the packing with seawater only is better for

transporting Sematostomeae species which need little amount of oxygen.
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WA, KIESETO 7 I X HOFEFTRERPEAN R DIZON, 7 75 DR ks
RSB TE2, ZORBE kREOIRE)IC X ) XK@ ZONTICANY ZATY F
FOREWIRT 52 L 2T L7200, RYERECHKRERZ L, 8% ANRTICH
M3 2MULTERICHWONS, 777V HOBRENHERIIAFHF TR
W, TOLD BBEVPME SN VHETOWAEITREEEZEZ LN TS (R, 1997) 6
LA L. i IR R 2RI 2 2 REME X T30 H 5o FEBRIS, IHFIHEIKT 5
W7 5 78Tl J::.E.‘@ﬁ(ii'(@fﬁﬁ? HICERE R ZIC X 5 L Bbh b in#hE L IRE
‘ﬁ%éh%:kﬁ%% F/o EBEIE OB ETEBETREZMTD, Wk RN
MIZH b8 IBRERZICLABENLH S,

% Z T, ¥ 3272 I % Mastigias papua% JH\»CHBELIZFE R L T O % EE
Catostylus)& D —f % I\ CEREZ R L -8k sk, 17 9 78 3z HwT
SHHEOMuERZ ThZhirv, DO (BHFMRFER) REDRKRET—F ZINEEL,
7 I FEOWRIIBIT S L) RO AEIZOWTEE L,

27 57 DEXEER

MR EFE

AR AEEAKTICBWTCHAED ¥ 2 7 5 7 Mastigias papuazR%E L. KR i
WEfE E CHB) ISR L Tk L7z, BREEIZ20044FE 8 H17H, ®ikl3 2 0FHD 8 H
ISHICEM L 720 RYZFL D81 D12 3MAE ((KHE200-270g. 8 ik 0 4&£R7-
10cm) % K200 & & HITNE L. QKD ATEHRAEE ANV, @K & 25521k
FERIETRL 01, OWKREERAEREILTH 1 0 1. L) EBRXIZGTTTHEH LD



DELEIBIEEL (W1), 2>y ba— VX ELTHLUELHTZ SFX 2 ANLVED
TR L. Skhid, 8227 —5—Fv 7 ZCEL., BELLE2TEx 5772
Iz 2L L b1, BB LTRSS L7z Bk ZEme a1 (9:00-20:00) T
Hotze WEOH K THEAKOKIE, DO, MASEEERIRE, 7y T 7RBERR
BE, 3. pHEME L, Mk OB Ty 27 577 OB O RIE 2 W E L7z,

1. #3755 Mastigias papua DINY %2 KRR (QRREK) .

R

R TR O 7 77 OREX, OFERIX GEKkoH) TiE 9RO B 5 kD
A, @FEBRIX GiEKE22K7) T MEkD ) b 3Kk I HE, @FEERX QK& ik
#) TIEA 9 IARDNEIEICHEIR L T 7o AR A D Bakid 7 IRICHEFREIZANS
EARFEICETRE FH L2 T SR IREEL TR Rd o728, &k LT, 0@
OEBRX DN TEAEDIRES R\ &) D o720 T2, fk Lz afEkicswy
TR L 2 HROMHR, 3K EDA Y A THIIBIRE SR o 720
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2. #3277 Mastigias papua DEEEFICH T 2 FHAEBBROZEL

gk oy a s 77 OFHMBIEROZLZ X 2 18T, B A ¥ — NIz
ZVDIRTFHRALNDEDOD, HEHIdFICRE LI OIS, F-@FERKX N
HTRWEND D 5 RE T, EBRIX I THICKEREIR N Do 72,

%A 3 D DOFEEX & HDOIZI8% TH - 7225, Ik BITOEBRX H13-21%. @
FEERIX2340-50% &« 227 ) DT 2R 5, @FEERIXA3200% L. & RIEIZ EA L7,
2 bPa— VX Tk, OQEBRXIIKE RZL237% . @FEEIXI1Z200% L. 112 E5A

L7z (1)

Wik Wi 2 T ORI, WASREBERIRE, 7y B2 7TREBFRRE, HTIZo0w T,
FHICRERZALIE R EBRXHMOAES RoNLh o7, pHIZOWTIE, FFEEIX &
BETFAALNT: (F1),

£ 1. #3774 Mastigias papua DEXREERDKEHER

HAEEERE T EZTHE
KERX K& (C) DO (%) EREE TREE B pH
(mg/1) (mg/1)
kAT 23.9 98 0.015 0.16 33 8.04
L pESE
DiBKDH 24.4—24.6 13—21 0.015 0.16—0.4 33 7.02—7.12
@iBKEER 24.4—24.6 40—50 0.015 0.16—0.4 33 7.05—7.10
@ik EEER 24.4—24.6 200< 0.015 0.16 33  7.04—7.19
Control
DBk nDH 26.8 99
@iBKEER 27.4 98
©):% ¥al £3 28.7 200<
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AEETIE, BREMBA 2T (DFERIX) DORAZRVETL, 2252z EL
Td (QFERKX) DOZMFFCTE Ldolze LAL., INETODOKTIZH 20 b 5
T AE-FEHIVET LT RV ERNL, a7 J 7 3HERHTHITH
) ORBRERBICHZOSNL X ) THL, COZLF, ¥a7 7 75OMBOKT %
B LT, WEKODOKTZILR LIS W L Z2RIRT 5,

—0 BEZFHT L L (DFERX), LEUEICRENETAALLZ, DOV HEHT E
5T DT T NOBEIAMIIN, WMRFREICL D DN L ERE BRI
Llpolze WkBEOMAKDREN@FERX TR L, ERMPLBEIh T L)
AR DORBIZ XL Z2EOWHER. TILDENDRADBEIN o722 b, K
EBROFMTIE, BEZFAH LIMWIPROANLTETHLLEZRZON D,

Catostylusig D—IEDEXRKER

M EFE

W27 777 H D Catostylus g O —Fli % . HHi 2 & KPR o gtz fE ¥ el %2 F)H
L CHik %47 o720 MEHE 7 4 ) ¥ ¥ CHAMRKREZRER, Kl cEESh T
7oA E 7o Bk 1320044E 9 H S HB X UV9 A 9 HIZHEME L 72 #AH70-130gM11
k% RY) =F L ORI 1T ERTOIE L. 4 FZBRXIZH5TTERZROMKRD A,
@ik L2255 (6:4). @MAKEERFE 91, OifFKEBE 6:4. (WTFhdFfF
) ZEEH L, BEROFEZH2 0L LTEY., &L > THAKORIT—ET
E7% L, KREICHTE 7 7750 E]R (%) X, 04362, 26.3-80. 33959, @54-
7T5TH o720 WIIBEAF T —VOFIZWNE L. S HICEKR—IVFIZ AN TRESM &
L7zo BREATEEA17HER] (17:00-% H 10:008) TdH - 720 ik O IC#n%k K OpH,
T RS TREEFIREE, WANMRREEIEE, DOZME L7,

FEES

WA T . OFEERIX (RO TIE 3MEE QHABIEILLTBY, 205 b
2 R FE AKEAD Y V) — 21210-254 CTHIB 2 B L7245, 1 EMARIZEER T
L7co @FEBRIX GREKEZ2E 61 4). @FEBRIX GEKEEEE 9: 1. @FEERX (K
EEEF 6:14) Tk, IXRTOMBAEPHIBLTBY ., fFKE~DY ) — 2T IS
FAIHEIR L 720 TDLHIT, Wk HEOBARORBIZOEBRKX TRdE,o72 —H.
WITNDOYE D ENDFILR AT SN h o 720

i k4% T ODOE, OFEERIX T3-24%. @FEBEIX T26-36%. FEBEIX T195-200%



Dk, @FEBRIX T190-200% L. 1. TdH o 720 BkailZ e LTz wds, @E ofE
KOMED 5% 2 5 LDOIFIN%HI% E FHEN, ODQERX T2 ) KIFLEKT. @
@OFEBXToa ) FALZEEZOND, BEOFRBEIELR D QFERIX & OFEERIX
TlE. DOWIHRICEIIRME L h o7 (£ 2),

WA TEEODOUAOKE X, WIFRBIEWICEIL Tz, HWEMICIZZLD
S22 EH 500, FEEXETRICEMIZAEE o7 (E2).

% 2. Catostylus sp.DERERODKERZR

s B THROKE
BRI EEH ﬁégﬁﬂ# A& (g) WAEREE T TV
FRX % ke — /&
oy T m () DO(w) BEEE EXRE 4 pH
(mg/1) (mg/)
DBk D HHE % 3 72—85 85—130 25.6 3—24  0.03—03< 04—08 33 7.21-7.36
@iBK.ZTR=6:4 3 70—80 85—120 25.5 26—36  0.03—0.06 4.0 33-34 7.08—7.16
Q@iBK EFT=9:1 3 70—90 80—130 255 195—200< 0.015—0.03 1.6—4.0  33-34 6.97—7.16
@Bk .EE%=6:4 2 65—70 70—120 256 190—200<  0.06 16—80 33 6.77-6.93
EE

REBOMFIE, 327 375 OEERL K BEORMTLEL EODOAME
WEN, WERZTOMUR, ZROBMIZT TIHERBEZIREICHS, Lvw) 2Lk ER
Yo HLBREOERBERETOHIMAORL VI Ly arSTrEABETHLHI, D
FEEBX DX DOV % ) G KT 2 &2 LCw A RETIE, MEEkIicES
LEZOLND,

—77. DOUSOKEIZDO L FFICEAMRZ CEILL TH Y, DO I N TV TD
KREEBLEP T nweEZ SN,

QEBRX OMER, S, T 25 4KBEZ D L BEORDI DT+ 5 RDOVER
TEDLILARBEND, BRI 235 556, [RAEREOFRB RIS ITh
X ZOGMKOEND R 5O S5 %G %V, DOUSOKEEALZDLTHH S
IR ENZWVIE) BRVWEEZ SNLDT, REBROLEMATIZ, LELREORK
MEEREF L, TXLP0WKREEZZTEL L) WA TEPENRTVL EEZ S
Nb,



MO 27 EOREEH @ R

MHEEHE

I 7B 38, XY T 4 v 7 ¥ —% v bV Chrysaora fuscescens, 7 b ¥ T
1 v 27 ¥—42v MVC. quinquecirrha, ¥ % 3 X7 5 Aurelia limbatalZ 2\ T, W
W O EIERZ AT o 720 FHEERIZII AR CHIE h O B (421%7.1-8.4cm. K H60-
127g) ZHWV7zo 1K D, MEKE 7 I 75 DEREDOEED T 77 OEREDK 2045
Z%BEIICK)IFLYORIZANTHAL, OXEZ —WANZWIEERIX & @K
AR 2 SRR ORI 5 %R L 72 EBRIX A2 0T 720 BRI R0E 1 fIC S X FFEERIX
Tl E Lo EBRIZ20054E 3 H16H D13:001CBH#A L. 4 ¥ F 2 X—=F DIEENT
TR ERE L7z BRI NS 74 v 2 —% v MVEXFSY I X7 F5315C, T
NV T A v Y—Fy PVIZI8CTH 575, FEEFIIREIRECO%EHEL T
WINH12TITR - 720 EBRFTOFFKE L O THROMEHEAKIZOWT, DO, pH.
MANERREEE RRE, 7y B TREREE. WozllE L.
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Breeding and initial nursing behavior of a captive
Pacific whitesided dolphin
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Abstract

A whitesided dolphin, Lagenorhynchus obliquidens gave birth to a female dolphin. We found the
progesterone level of the mother dolphin (202.5 cm in length and weighing 104 kg) rose to 13.3 ng/ml by
a blood test in August, 2003. After continuous tests, we identified her pregnancy. We separated her
from other dolphins and shift her to the auxiliary tank located in Kaiyukan (Size: 7.5 m X 7.0 m X 2.5 m,
Effective water volume: 130 tons, Temperature of water: 18°C-23°C, Temperature of air: 19°C-24C) on
March 7, 2004. After her separation, since she lost her appetite, we relocated another female to her tank
on March 10, 2004. On April 10, we separated her from the female again since her condition about
appetite and behaviors became stable.

The delivery began at 5:42 p.m. on June 29, and it took 75 minutes from the appearance of caudal fin
to the stage of expulsion. The first breast-feeding was observed an hour later of the delivery and the
stage of placental delivery was observed six hours later of the delivery. The calf was a female which is
95 cm in estimated length and 12 kg in estimated weight. The quantity of feeding for the mother
increased day by day and reached 18.5 kg per day that was the maximum quantity, namely, 195 % of the
prenatal feeding quantity. However, she gradually lost her appetite and her feeding quantity decreased to
13.0 kg which was 137% of the prenatal feeding quantity. After uncertain behavior for 24 hours from the
delivery, the calf’s feeding behavior became stable. The frequency of feeding gradually decreased from
around 25 days after the delivery. Since 45 days after the delivery, the frequency of feeding is settled
into three times an hour. The mother did not let her calf alone by having always swum with the calf for 6
days after giving birth. Since 8 days after giving birth, the scene that the mother stopped and the calf
swam was observed, and the scenes not being relevant to the feeding that the calf touched the mother’s

dorsal fin or pectoral fin, or pressed her dorsal fin to the body of her mother were observed many times.
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Penguin Parade

Shuji Sodeyama and Mariko Miki

Osaka Aquarium Kaiyukan

=1

KB - 06 TLlE20004F & D AFORERIA R P ELTRYF UL = FERBELTVWS, Zhd,
fEN O [FERAR:] KEICERLTWA L YRy F %, MBRETA N MEY O IERiEE
AL, BHATORYFVORFERYF DN — FRRGBFIZTENZLANRY FT REHE
NRUYFVERMEICBIRTE, BLARPOLFARI LN TE S,

BAAEIIRE. 45 1 1252000461216 H 22520014 1 H 8 HE T (24H ). 45 2 [IA320014E12H 15H 2>
520024E 2 H11H T (35H ). % 3 [HA%20024£12H 21 H %> 520034E 2 H23H T (32HM) . 45 4 [l
A320034E12H 20 H %> 520044 2 H29H £T (34HR) . % 5 lIA%2004412H 23H A 520054 2 H13H (27
HRE) FTEHEEL. BEEIMHD>SLRAMMFIZEH, 20#%idt - H - SLHI T o7, 7S L —
FoREE, 1H2RE»S 30 T2 XUyF o, H2RE TS5, FRUKEIZ 7 PTIT- 72,
72720, BEUHATER (WRRHME) ThDHERIRAR VGG % L3 ¥ v oflHilh % 8
LHikd2Z b d o7z SAEMOBE. A Xy MRH, #THRLICE 7RO FUIERRER D
Rond, 2L ORGED OHMREIFTFEMSL LD TE T,

Abstract
As the chief event during winter, the Penguin Parade started in 2000. This event intends visitors to see
the penguins at a short distance and to enjoy learning penguins by changing exhibition site from the

Antarctica tank where King penguins are usually exhibited to Event Plaza and conducting the parade.



The parades in the past from the first to fifth were held from December 16, 2000 to January 8, 2001 (24
days), from December 15, 2001 to February 11 (35 days), from December 12, 2002 to February 12, 2003
(33 days), from December 20, 2003 to February 29, 2004 (34 days) and from December 23 to February
13, 2005 (27 days). Kaiyukan held the Penguin Parade everyday during the winter vacation, and later,
held it on Saturdays, Sundays and National holidays. The frequency of parades was three times a day in
the first and second time, and twice or three times a day in the other times. The number of penguins was
five in the first and second time, and later, seven. When it was bad weather (rainy or windy) or the
outside temperature was high, the parade was cancelled considering the penguins’ health. In the last five

years, there has been no problem about health of king penguins, and acquired a favorite reputation.
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