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Complete Renovation of the Great Barrier Reef Exhibit

Itsuki Kiyatake, Kensuke Morita, Ken Ninoyu, Hiroyuki Murakami

Osaka Aquarium Kaiyukan
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Abstract

The permanent exhibit themed on the coral reefs of the Great Barrier Reef, comprising approximately 250 m* of water
and recreating natural landscapes constructed using artificial corals, had deteriorated over time due to discoloration
and structural damage, resulting in a marked decline in its intended exhibition effectiveness. In preparation for a
full-scale renovation, a diving survey team was assembled to observe diverse reef landscapes in situ. Based on these
observations, an overall theme and three sub-themes corresponding to spatial layers were developed to guide the re-
scaping process.

This renovation project, the first of its kind since the exhibit’s inception, involved complete removal of existing
artificial corals and artificial rocks and a comprehensive redesign. Newly introduced elements included adjustments
to water level settings, replacement of lighting systems, installation of water flow devices, and the implementation of
a new LED-based background horizon. Framed as a “challenge toward a new exhibition method,” this project took

seven years from its conceptual initiation in 2017 to its reopening in November 2024.
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Renovation of the Arctic Exhibit with Consideration for Animal Welfare
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Introduction

Since March 2013, Osaka Aquarium Kaiyukan has exhibited ringed seals (Pusa hispida) in its Arctic tank. Originally
introduced as a part of the “New interactive exhibit area,” the exhibit was designed to minimize the distance between
visitors and animals, enabling multisensory engagement through visual, auditory, tactile, olfactory, and thermal
stimuli. However, more than a decade has passed since the exhibit’s opening, and in light of the growing emphasis
on animal welfare, a reassessment of the facility became necessary. To enhance the well-being of the seals, a major

renovation was carried out in January 2024. This report outlines the scope and outcomes of the renovation.
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Jellyfish survey in Osaka Bay
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Introduction

Although biological surveys including jellyfish have been conducted in certain regions of Osaka Bay, no
comprehensive survey focusing exclusively on jellyfish has been carried out across the entire bay. Consequently,
knowledge regarding species diversity and seasonal occurrence patterns remains limited.

To address this gap, Osaka Aquarium Kaiyukan conducted a systematic jellyfish survey throughout Osaka Bay from
January 2021 to July 2025 with the aim of clarifying the jellyfish fauna and its seasonal variations. Surveys were
conducted at 13 locations, including southern Osaka Prefecture and Awaji Island in Hyogo Prefecture. The results
confirmed the presence of 18 species of Hydrozoa, 3 of Scyphozoa, 1 of Cubozoa, 6 of Staurozoa, and 4 of Coronatae.

This report presents the findings of the survey above.
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Survey of Fish Catches from the Iburi Oshiki set net
from Fiscal Year 2023 to Fiscal Year 2024
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Introduction

The Osaka Aquarium Kaiyukan Marine Biology Research Institute Iburi Center (hereinafter referred to as “the Iburi
Center”), located in Iburi, Tosashimizu City, Kochi Prefecture, has been conducting continuous surveys of fish
catches landed from the fixed large set nets operated by the Iburi Cooperative Oshiki Union. In ‘KAIYU’ (Journal of
Osaka Aquarium Kaiyukan, KAIYU Vol. 27, 2025), Irino et al. reported on fish species landed around the Iburi area
from 2010 to 2022. However, the conventional survey method relied primarily on visual identification of fish species

after-landing, which posed limitations in species detection and in accurate quantification of catch volume.



To address these methodological constraints, a revised survey method was introduced in FY2022, and under this
new approach, researchers regularly boarded operational set net fishing vessels to conduct onboard surveys with the
cooperation of the Iburi Cooperative Oshiki Union. This allowed for more precise documentation of actual catch
conditions. This report summarizes the findings obtained over the two years following the implementation of this
revised method.

In parallel, the conventional method of daily visual inspection of fish species landed at Iburi Port has been maintained
to record species occurrence. This report also discusses the appearance of species not listed in Fishes of the Kuroshio

Current, Japan (Nakabo et al., 2001), which were identified during these observations.
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3. A/ ITHERSNI-AE

B i g F4
FRZHA FRIHA TAH A Isurus oxyrinchus
ADOHA AoAHA INFHA Carcharhinus brevipinna
DAEIYA FTHY 'S A Sphyrna lewini
YhEYA YhEYA JEFVYHAEYA Rhinobatos hynnicephalus
YHEHA Rhinobatos schlegelii
FEZA ThTA AZRITA Pteroplatytrygon violacea
RoTA Bathytoshia brevicaudata
ThTA Hemitrygon akajei
A=k g P2AV =k Gymnura japonica
A< FIA AhTXTA Mobula mobular
EARTHFIA Mobula thurstoni
=2y DALY DAY Etrumeus micropus
FEFI FESFT Spratelloides gracilis
& M EC NS Sardinops melanostictus
NEOFATL HEOFATL Engraulis japonica
£ v TV Saurida macrolepis
Fan Faw *F7rav Lophius litulon
NrToA YA TANHZ Fistularia commersonii
THhYHZS Fistularia petimba
rEDA rEDA Cheilopogon agoo agoo
Y INREY Ablennes hians
A¥F453Y Tylosurus crocodilus crocodilus
TUDOEY Tylosurus acus melanotus
AXFx JHYhya INFE/AYT Pterois volitans
RoRY RORD Chelidonichthys spinosus
AXF RAXF Lateolabrax japonicus
NG FTHEUNE Epinephelus areolatus
T Epinephelus bruneus
VAN Epinephelus malabaricus
FrAATILING Epinephelus coioides
FUrXFA RUEFRFUbE Priacanthus hamrur
TUOEA RTIEA Ostorhinchus semilineatus
AR AETF Ostorhinchus notatus
Ly Ly Scombrops boops
AW 5 N A Echeneis naucrates
FHany Remora remora
AE ¥ Rachycentron canadum
P 17 Coryphaena hippurus
7Y Y LT) Elagatis bipinnulata
71 Seriola quinqueradiata
E><Y Seriola aureovittata
ELFAAVNTF Seriola rivoliana




# N4 F4
AXF 7Y A IRF Seriola dumerili
7Y Trachurus japonicus
SFIATHhVFE Scomberoides tol
0O Decapterus macrosoma
TILTY Decapterus maruadsi
JH¥vED Decapterus macarellus
LOFyo Decapterus muroadsi
AT Selar crumenophthalmus
HRAZTY Caranx melampygus
XHATS Caranx sexfasciatus
IITY Pseudocaranx dentex
AhEFTD Alectis ciliaris
JIH4 g i Lutjanus argentimaculatus
~ORSITISA Lutjanus russellii
JaARTTIEA Lutjanus ophuysenii
JIHA Lutjanus stellatus
AhHa Pterocaesio digramma
14+ 19+ Parapristipoma trilineatum
e Diagramma pictum pictum
ToOTALIVEA Plectorhinchus picus
84 ~FA Rhabdosargus sarba
E&E Pagrus major
FHEA Evynnis tumifrons
TITREA AMFHEA Gymnocranius griseus
NYTITX Lethrinus nebulosus
=~ A=~ Argyrosomus japonicus
NFUR SFINFUR Pempheris schwenkii
FIAoFIVIOA INFRTEA Heniochus acuminatus
BHIINGA BRI INGA Goniistius zonatus
S e abeF Terapon jarbua
154 ALHXEA Oplegnathus punctatus
134 Oplegnathus fasciatus
ATNFEA AIAFEA Microcanthus strigatus
AoF ATF Girella punctata
RS 13 Choerodon azurio
7A3 TAT Siganus fuscescens
VIEY VI Zanclus cornutus
e e Prionurus scalprum
EiES NahTx Istiophorus platypterus
Hh<X ThH<R Sphyraena pinguis
ATVHATA Sphyraena iburiensis
BATUATR Sphyraena obtusata
YIrATR Sphyraena sp.
BFIF BFIF Trichiurus japonicus




=] # N4 F4
AXF WA <H N Scomber japonicus
I AN Scomber australasicus
ESVIS Auxis thazard thazard
TILIIE Auxis rochei rochei
NFYF Sarda orientalis
yav5no Thunnus orientalis
a FH Thunnus tonggol
N Thunnus albacares
AV Euthynnus affinis
ho#x Katsuwonus pelamis
ARRAYTS Acanthocybium solandri
A Scomberomorus niphonius
hoA ESA BS54 Paralichthys olivaceus
29 ATNF D RINNF Aluterus monoceros
VPP ZAS S Aluterus scriptus
ATNFE Stephanolepis cirrhifer
NIy IR A Lactoria diaphana
T NaTY Ostracion rhinorhynchos
29 525 Takifugu rubripes
4= Awls) Lagocephalus spadiceus
R =V Ly Lagocephalus sceleratus
AVR V% NJteURY Diodon holocanthus
AHXTY Chilomycterus reticulatus
<Ry Uk Mola mola
&4 ZVETHERIN-AE
=] ® N4 F4
AoOHA AoAHA INFHA Carcharhinus brevipinna
DAEGHA THYAEGH A Sphyrna lewini
ARG A ARG A ARG A Squatina japonica
FETA ThTA ST A Taeniurops meyeni
HSARTA Pteroplatytrygon violacea
RoTA Bathytoshia brevicaudata
ThTA Hemitrygon akajei
=y DILATY ILALTS Etrumeus micropus
*EFT FEFT Spratelloides gracilis
AT AT Sardinops melanostictus
HBOFATY HEIFATY Engraulis japonica
EA Ty <TY Saurida macrolepis
FUATA Ay 2F A TYAIER Sargocentron rubrum
NroA YHS THYHS Fistularia petimba
TAYHAS Fistularia commersonii
rEDA FEDF Cheilopogon agoo agoo
TYrEDA Cypselurus poecilopterus crassus




# N4 F4
rMroA gy NREY Ablennes hians
A¥43Y Tylosurus crocodilus crocodilus
TUDIEY Tylosurus acus melanotus
AXF JHhYya /hva Pterois lunulata
RORD RroR Chelidonichthys spinosus
AXF ESRXF Lateolabrax latus
NE A% Hyporthodus septemfasciatus
FTHEVNE Epinephelus areolatus
FUrRS A P Priacanthus hamrur
TUOOEA rTVEA Ostorhinchus semilineatus
Ly Ly Scombrops boops
VAN S VAN S Echeneis naucrates
¥ ¥ Rachycentron canadum
e e Coryphaena hippurus
7Y 7 Seriola quinqueradiata
ESvY Seriola aureovittata
AVINF Seriola dumerili
E@ Trachurus japonicus
0O Decapterus macrosoma
TILTY Decapterus maruadsi
J9vED Decapterus macarellus
Loy Decapterus muroadsi
AT Selar crumenophthalmus
AREXTD Alectis ciliaris
HARZTY Caranx melampygus
XHATS Caranx sexfasciatus
IRTT Pseudocaranx dentex
JIFA oAk IIHA Lutjanus russellii
JARYTIEA Lutjanus ophuysenii
AHhvT Pterocaesio digramma
19+ 19+ Parapristipoma trilineatum
P Diagramma pictum pictum
alas4 Plectorhinchus cinctus
a4 ~FA Rhabdosargus sarba
K& Pagrus major
FHEA Evynnis tumifrons
TITXRAA AMFEA Gymnocranius griseus
=~ FA=~ Argyrosomus japonicus
BhINEA BHINE A Goniistius zonatus
PGS abeF Terapon jarbua
154 154 Oplegnathus fasciatus
ATHXEA Oplegnathus punctatus
HIhxEA HIHFEA Microcanthus strigatus
AoF AoF Girella punctata




B M N4 F4
AXF _S 17 Choerodon azurio
e e Prionurus scalprum
EiPES NahTx Istiophorus platypterus
p4=ViDE S Istiompax indica
Hh<X FZHh<R Sphyraena barracuda
ThH<R Sphyraena pinguis
BAITUAIR Sphyraena obtusata
ATVHATR Sphyraena iburiensis
RELYVIEFS Sphyraena sp.
BFOX TUDYETF Trichiurus sp. 2
BFIF Trichiurus japonicus
A <HN Scomber japonicus
IIHN Scomber australasicus
ESVIE Auxis thazard thazard
TIIIE Auxis rochei rochei
INFTIFA Sarda orientalis
sya<zsno Thunnus orientalis
aLFH Thunnus tonggol
NG Thunnus albacares
4 Euthynnus affinis
ARASTS Acanthocybium solandri
AN Scomberomorus niphonius
hrA ESA ETA Paralichthys olivaceus
29 AT NF PV VAVAES Aluterus monoceros
AT NFE Stephanolepis cirrhifer
Nazy avawoy Lactoria cornuta
29 ST Takifugu rubripes
a9\ 75 Lagocephalus spadiceus
=Ty Lagocephalus sceleratus
AU 8% % VAU %% 9% Diodon holocanthus
AHXTY Chilomycterus reticulatus
<Ry R Uy Masturus lanceolatus
<R Mola mola
x5, KIGITRHOAERINT-ATE
B i g F4
¥ 73 ya7+4 Conger jordani
AXF 7Y A4 Kaiwarinus equula

ZOH L, TUAAF] B ICFEHO R WAFEIXS T > 27 Lophius litulon, 774 €
N & Epinephelus areolatus, 7 =T Epinephelus bruneus, Y A © /~%Z Epinephelus malabaricus .
~ /% Hyporthodus septemfasciatus. />4 Thunnus albacares. 7 71 3= Istiompax indica®
THThoTo, ZNHOFEIZOWTIE, RIEIOFHA (2010-201 145, 2014-20224F ) FFiC
bRgkEn TRy, [UAH B# o) oFIfTE: (2001) 2> HAFHAZEL TWDH Z &R

{E‘liéo




£, WEROKGT SN AHEOLEFEICT O TE, T OAER T0244£2H 12 K& 7
71 Carcharhinus obscurus (I¥4) . 2025%-1H |2 A X % 1 / = Sargocentron melanospilos (X
5) 3 LW I ¥ 7 JTorquigener hypselogeneion (IX16) D3FEHFiflE]E TOFMAE TITA LR
Mmolfie LTHERRT 52 &N TE T,

RETHIZAaFRAA Ao FAR A aFRABOY 2T, SHROBEH 5 BEHR
T T T 20, BARTIEER B, MBS, kL REEET, RS, A
W, BRERANE ., /NEIRGE B 78 ERNEFE R I C R 6N D, IhED BINEDRE AT ~KEE
400mIZED L, AVat RAROoFPTlEeRind KB TH D, SBIE @K
EImlZ ETH o7, ZhETICA Y ARNI T X Carcharhinus brevipinna, 7= =%
Carcharhinus macloti, A X/ % X Carcharhinus tjutjot, = > % U ¥ X Prionace glauca?)> e
SNTWD, FEZTHFETH e LOFFHOMELE L TH#bi, SLBICL D EzRs Lz
EMBIUND Ly R7 =2 U 2 N TIHEN FEIREMRIBI) & S Tnd, UAFIRETO
AHIENR VL Z 2 BD,

AIVF ) AFFRALABA Y FPUFARHTR L, N\LE, DNEREEE. kil
AR, mAEME, BAE., WRELIFE OBERSN G OB 0T 5, MIENO0RD
HELLRBELOREMT S BHHICRIENH D DN TH D, BIRESHETIIAEN
EENTWDLEITHD, 4y NUXARNIZIE TIZT B~ I % Myripristis berndti,
T B R XA Ostichthys japonicus. 7 ¥ A T & A Sargocentron rubrum, A ~ k7 % A Sargocentron
spinosissimum, DAFEPFETR S AV TWD 0, DIAAF & HarWIEZERR A BT O & TGRS
TEY ., FABEITIEN > TETWDH D00, BEOFBETHRNATE THLIO0, HDHWVIE
EAEESHEINL TV E D0, SH%OHERBE RSF0 720,

FTIFTTRET AT IR, EICA  FELRFEEICOM L, BN TITE M, pEREE
B, WERE, MUKREE, MHHEEEEMES, NELGEE WEREBL &), \LEN
LREER SN TR Y | KEFEAMLAE DB G 0T 5, 2y R T 7 I 2 MR
Ot N5 2 &, ARTOHKERD, ROWMOD X 57 B O TFORHPIARTH D
ZLETRAITE D, L, AMEITZY v R Y 7 J Torquigener brevipinnis & JRF] S 31T\ 5 =
ENRBZ B, DA EITFERICAE SN D AR H 5, EN T HELERN DR NFET
bV rARDIE, 2024F8HITN\LED B/ LA ERITEBIC L 0 NE LG L Vs
DU DL SN EHERE L T Y (Ex RK52025), UAMAFIZEWNTHRICZ ENEZ
b, WTHNIZLTHNR Y HEARTLHR TH D,

4. R2JH Carcharhinus obscurus 5. AZYXH/2 Sargocentron melanospilos



X6. 724 7% Torquigener hypselogeneion

NP S Vol 2TIZHGHL L 72 TR A AL D fFHIZ SV Tl iz W\ T, 1) 5% OFA B AR
ELTHBATHRITE ARWREITATRERR Y FEAME L TRET S 2 &, 2) EHIRICEERR
[ZRD | RESHILT 2R Z P LICAFTE 2 L5 DUmABEFR KRB ST b W I ikET %
T DTUAA B o] OFFE Y FFIIAT > TOIZEKRACH 0 1 X 5 EHR 22 di &
ZATO Z & 4) A Ak L. BBl LB W TR v 5 ) THRET S Z
EEHIF TR, AL 3ORLSMIFEM TS Z L TE T, 4% bIEBKMER EFHEF
Ea S OITHET L, Mkl L CllAE A2 320 L T & 720y,

B
AT 72 0 T I TA T UATRIE R R & D, LI 2 & — D BRI il
DEERT 5.

SE X
Kk - BTEEZ - ILIEPHE - HEERE. 2001, UAMFIEFBOMR—Y R F A hb~w
VAR ET. HREKIPR
ABEZ « REAE - AHEE - ANIER - BRI 0. 2025, LURFIERL O FBEIZS 0
T. M d 9 Vol.27 46-68pp
YR, 2013, HARPESJEMREFEORER ZR. IR LRSS
ARG 2. 20256, AARPEMBEATEHEEK. ZiUE TSN B RERBEEEOBEDLE
HEF14, & 5244, Online ver. 33.
https://www.museum.kagoshima-u.ac.jp/staff/motomura/jaf.html
EHEAT - KEARER - FILE . - e - E)IER - JEIGE. 2016, 110 RS
BT H/NUEEREORIEY). KPERTFRMZEMmE. 63-2. 127-143pp
DARERE « MR 2 - INHESRZE - RNEW - @EE - )T - BPRE - L&
oo BAPKHE - HEA AR, 2012, FRERLROKHIE O E &M T Sh -, R R
SEERROEE. 45, 163-191pp
Koeda, K., Motomura, H.(2018) A new species of Pempheris (Perciformes: Pempheridae) endemic
to the Ogasawara Islands. Japan. Ichthyol Res 65, 21-28pp
Eo T ar=x7omGaEHEXE. hitps://www.zukan-bouz.com/
Pex RIRAC - FnMsef. 2025, PO B\ LEBENOHRLNILREEHKDO T I X 7 7.
ICHTHY Natural History of Fishes of Japan Vo0l.59 14-17pp
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MEHEED TEZ L (202541 A ~2025448)

20254F
LH17TH

1H19H
1H20H, 21H

1H28A~2H3H
2H3H~8H

2H9H. 10H

2H24H

3H5H

3H5H
3H5H~TH29H
3A6H., TH

3H15H

3H19H

SHI9H~4H6H
3H29H

4H9H
4H15H~6H1H
4H19H
4H19H

4H19H, 20H
4H23H

4H26H~5H11H

A b~ A OBFE L R BT 5 AR AR 28 E B A R
Zoo biology\Z e nsights Into the Reproduction and Maturity
of the Spinetail Devil Ray (Mobula mobular) | (Zoo Biology:
Volume 44, Issue 2)
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BS 2 07 58 Zoological Studies = ¥ [Hematology and Plasma
Biochemistry in Whale Sharks (Rhincodon typus): Baseline
Reference Intervals Based on Captivity Status, Blood Sampling

Sites, and Handling Methods ] (Zoological Studies 2025 Mar
19:64:¢1)
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20254F

5H12H,

5H14H

5HI1TH,
5H21H,

5H25H

5H29H,

5H31H

MEHEED TEZ L (2025558 ~2025488)

15H

18H
22H

6H7H. 9H

6H5H~18H

6H8H

6H12H
6H18H
6H18H

6H18H

6H22H

TH1H~8H31H

TH5H
TH19H

TH20H
TH24H

8H2H. 3H
8H3H~26H
8H5H, 6H

8H10H

8H20H .

8H25H

8H25H .

8H30H .

21H

26 H

31H
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N7 7 X OHL LTI OV T ORFFERUR D E B FirEE
Journal of Fish Biology\Z¥g#k [First case of parthenogenesis in an
intersexual zebra shark (Stegostoma tigrinum) having incomplete
claspers | (Journal of Fish Biology: Volume 107, Issue 4)
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RN TEZ L (202559 ~20254128)

20254F
9H6H
9H15H~22H

9H16H, 24H
9H20H~10H10H
9H30H

1041H
1041H
1043H

10H29H
10H31H

11H7H

11H8H. 9H

11H14H~
11H14H

11H29H ., 12H13H
12H6H, 20H
12H41H
12H1H~25H

127 10H

12H11H

12713H

12H415H, 16H

12718H
12H20H ~25H
12H

BRIEFE 70 7T A TRIRLFEED YRR )

TR R v 2 — N FESET D, BHTOT v =
FA BN

(FE R R | KAl ZCTA T~ X% B LRIRL
K71 75 A TEEE BBRORIER~T ') bR~

TR A DRI R IOV T OWFFERCR D E BRI
#BMicrobes and Environments\Z & #% [ Comparison of the Fecal
Microbiota from Long-term Captive and Newly Captured Whale
Sharks (Rhincodon typus) | (Microbes and Environments Volume
40 Issue 3)
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T NP A OB TR OV T OBFIE AR 2 E B RS
Marine Biodiversity\Z¥g#{ [First sighting in 45 years of a
basking shark off Mie, Japan, and occurrence records of the

species in Japanese coastal waters| (Marine Biodiversity:Volume
55, article number 108)
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[Longitudinal study on the growth of Hemitrygon izuensis: during
the first year of life] (EVEI/KIEAEMERS HE67E5375)
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