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([ZE T 2 i@KEE (o) D EAE R EE BKE-ES - BKEE @)V 00T 4 LENERE -BER
tAMEDRESMEIL

1R 4.2.3-2 KEAD EFucampia zodiacus M IEE 7 BT B RS D K BRAE &

i BREE (2025)

Eucampia zodiacus V.. FKENTKIED 20°CRRE £ TIE T T AL/ a5 1A X H3 5 /)
NI RIZEE L, ZORIZEAD DI ESREIRAG DAL T WERR LD,
RAUL LTRSS EERBE D B i 72 R G I HBL T A S 03 2 THIRICERNZ 25
EEZHNDY, E- 2 A LIEOKIED EH- B B L0 )3
T B ETCREL NI INDEEDIT, B E NS IV O FEIZ A
MzipnlEzons ™, ((F1X 4.2.3-3)

783, AL M K OY A3 MRt 2 38\ C . Eucampia zodiacus I3HEEEE TD I D i
I T, VUFRFA~DRE O BN TR SN A &L Tz,

35)EREEA (2025) AWM - \REFH & iR ARl Z B R 5 16 RUKER AT RREHER N B 2GR 2-3)
36)ERFLAE (2025) TA WM - )\ & iR AR Z B 2% 16 MUKER PR LT RREHER N R B2 EE 2-1
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Q@ HEEEOELEER

Asteroplanus karianus 1%, 2007 4FJE~2014 4B 1228 Rk (A1 k)

NS

T, HIMT, o mBEOERAREZ KL, thiEs comtiZaen 9, 2015 4F
FELLRE X B AN B <720 B CORMIEKD A5 T, 2020 R
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|
[
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Asteroplanus karianus 53N (B AE T % PE 48 3 DI LA OB O,
FIAEMOREECAHICBE 53 5/I00) 13X 7 A5 10 A ORI IR A28,
KIE R ONH S EVER CRBIES 225 12 H TS 1 A thaic e |1 o4
DET DU (1T AL MR, —F8 A2-A3 WEIkS & ) CTHAGEL CEEEE IR A T Ak
THEADHD ((FX 4.2.3-5) , ZHSDOUHBIZI\WN L, A.karianus [ IEEAFET
DFEEPHERSILTEY, S VERIA O M ~O B DELAF TR SO LW
L7z KIS B EHEEE EE AN DD | A.karianus 7342 FRE I EE B /R
TR 2R EL T, ARIRMIIL O G T R EAME K IRLIZE S L TWD ZENEH L
IRIBENTWD P, ZDIED>, Akarianus D FEFEBERMENIEFITE NI LD
A.karianus [IFELV BN FEIREZFIH ATEE CTH LRI/ o72Y, Fe,
SEAEDIIIEC A karianus ORIRANIL O TE K OV O 0 BRI 258 70 K RS
I5CHHTEHEES LT, BIEETICESIND A. karianus DEEFETRIIFE AEASED
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33 10" N —~ k ‘ )
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IKiB-1E5 & Akarianus $ERAE OB ZR

X 4.2.3-5 Asteroplanus karianus DHIAZE LK ELEXAFREDZEIL

(2007 FEE~2012 & E)
HL AR B R )RR (2014)%7

ZOU_? 2008 . 2009 2010 2011 2012

SRS - B — Al - 11 #T 550(2014) : 5 FEE#E Asteroplanuskarianus O BIMFEE RT3 2 (MR B B LA FE DR
BERNEOBMR. HAKERRES, (80), 222-232.

38)Yamaguchi, H ., M. Minamida , T. Matsubara and K .Okamura(2014) : Novel blooms of the diatom Asteroplanus*
karianus deplete nutrients from Ariake Sea coastal waters.+Marine Ecology Progress Series, 517, 51-60.

39)Shikata, T., T. Matsubara, M. Yoshida, S. Sakamoto and M.Yamaguchi (2015) : Effects of temperature, salinity,
andphotosynthetic photon flux density on the growth of the harmful diatom Asteroplanus karianus in the Ariake
Sea,Japan. Fisheries Science, 81, 1063-1069.

40) Tadashi Matsubara, Tomoyuki Shikata, Setsuko Sakamoto, Hiroshi Ota, Takayuki Mine, Mineo Yamaguchi (2022) :
Effects of temperature and salinity on rejuvenation of resting cells and subsequent vegetative growth of the harmful
diatom Asteroplanus karianus, Journal of Experimental Marine Biology and Ecology, Volume 550, May 2022, 151719

ADINFEE(2016) : A BHHED Fi7=72 /U A I8 B R IKEE#E Asteroplanus karianus. p.252-257. HEHHT 7 7 b OR.
A BB 1 HIGAE AR A, THE AR AR, HOR.
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B 4.2.3-6 Asteroplanus karianus DIEFEFFFREBBOR S
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@ PMUEEODKAEER

Skeletonema spp.DEEREEARIIZ . A BH VB Vo (I K OF R e BRI 2 s U A ]
A (FE0T AL Yiplk, A4 vk, —EF A2- A3 MEiEeh & ) TORTHIFESH & UK
DRI L DHIEIC L > TSN D ZEN D> TS ¥, 2 b O T,
Skeletonema spp. DEEEE AR T EAE CORAENHERIILTCWDIEND, JUERGE
~DORESDO B NEBUIFE CTHERSND L HIBT LT, B & PCR (ZLVA BRI
TOD Skeletonema F-FED HELR I OISR Z1T o755 . Skeletonema dohrnii H 3k
HE\WBEE CHELHESR S, Skeletonema costatum & Skeletonema tropicum 1%
10 H~11 H. Skeletonema japonicum 1% 1 H LARRICHERSZ W2 LA - 3
(X 4.2.3-7),

] S. dohrnii =eo=P6
8 1 -T2
18000 130715 130°30 130'45' —=T4
3718 315 4 4 =T5
g 01 —e—5t.7
\'?2 L 01 111 121 1M 2/1 -5t 9
iy .
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49
E 3]
") 2 4
2 1
x 0
- o1 111 1211 17 21
(0]
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S 2 4
3245 c
> 1
o
8 o-
10/1 11 1211 17 21
5 . .
4] S. japonicum
8 5230 3
3045
2 4
2 Depth (m) ! g) T

1011 111 1211 171 21

TR 4.2.3-7 HEREILIE TO Skeletonema BFED HIRIKR

- BREEA (2025) %
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Chaetoceros spp. DEEREIRI 1L, F B2 )V EAE DRI E#R LT fR b Tk
PAoTZH3, 2018 A RE LIRS | BRI A B S5k (A TV, A2 Wik, A3 M, A4 i
) CHIRE E N ERU, LT AMEE N ERLCERE P (X 4.2.3-8)
o, Chaetoceros spp. DEERE AR I LA TOIRAENDHERINTEY, JUEFE~D
R RE~D AP HAE CHERIND ST L 7=,
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X 4.2.3-8 BB AND Chaetoceros spp FAIBZEE D ZE L (2013 F£E~2023 F£E)

HH B BRI (2025)

2018 FEE~2023 4EED 10 A ~11 H i, FEETHORAKE K Ok KIEE T O
MENDAR, ARBNE WL TEER AN RITHRAIZL, BAKEN DT
ZLTEBH IR, DINIIEL, BIHE I OW TR ERIEA LT
B (Y 4.2.3-9, (X 4.2.3-10) , DB, BRI ZE T, KIEEN TR AT
TR ICEREBE SR LT-Z &3 Chaetoceros J&DYEFEIZ AR\ =, 7R L L7= lgeE:
NEZ BT,
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e 11 H
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L B (2025)
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X 4.23-11 #ELI2AL—230FTILIZES
WIS 0 RIP RUHEZEB O S

W) RUAH 7T 7R ORI FE X 8 B 4%, Rifa ks L CEIE,

i L 1 A1 —(2019)

A FEIHAEM. . 11 EAI—(2019)4&Z=AH A REIC BT 5 /U A B K # Skeletonema spp., Eucampia zodiacus,
Asteroplanus karianus OYEIEE M PLER B, HARSFESERCE B2 ME L5), 75(2), 1.991-1.996.
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A BRHED 2002 F-FE D VA E BTV 7L DRI I ThEg b D E R G A3
RN ENEREEZ LN TWNAEDOD, 2002 4 L0EBEKEN DR -7
1994 FEIZIZVAEZ AL TE LT ((FX 4.2.3-13) , HALIZFRISD DR A
AMDOLEIZLDLD LT E VTNV ENVRIBREN TS, 2D JURIED
R EZZONDEHZNBIIONT, Ry ZAET N EHWT, UG (31
Al ) BT DD MFEOERIN L EMRFT LT, ZOREFRIZEHE, BOXT (i)
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43) HEFESE, BRI, PNEMESR, PERIR, (LHEFEL, EEEL(2006) Ry RAET LA H O EF I O
AT, IKBREEFAEE, Vol.29, No.10, pp.605-611
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5 26, 83-88.
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50) Rigby, C.L., Dulvy, N.K., Barreto, R., Carlson, J., Fernando, D., Fordham, S., Francis, M.P., Herman, K., Jabado,
R.W., Liu, K.M., Marshall, A., Pacoureau, N., Romanov, E., Sherley, R.B. & Winker, H. 2019. Sphyrna lewini. The I[UCN
Red List of Threatened Species 2019: €. T39385A2918526. Accessed on 12 December 2025.

51) Yamaguchi, A., Ogino, Y., Hara, K., Nakamura, M., Watanabe, M., & Furumitsu, K. (2026). Ecological function of
the Ariake Bay as a scalloped hammerhead shark (Sphyrna lewini) nursery in the northwestern Pacific. Global Ecology and
Conservation, 67, e04127.

52) Duncan, K. M. & Holland, K. N. (2006). Habitat use, growth rates and dispersal patterns of juvenile scalloped
hammerhead sharks Sphyrna lewini in a nursery habitat. Marine Ecology Progress Series 312, 211-221.

53) Yamaguchi, A., Kawahara, ., and S. Ito (2005): Occurrence, growth and food of longheaded eagle ray, Aetobatus
flagellum, in Ariake Sound, Kyushu, Japan. Environ. Biol. Fish. 74, 229-238.
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INODOEEM LD AR Z T EITNTNOARITBFEN LN EERD
NDEMTHD, RUTRED BHEHI7 T 788D - IR UTI5E T [RICERE
NORFE TR T HZLIIFREETHL —T7, REERDDBEREDOEYZERETD
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it RIBARY: LRS-z feft
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FREEEERIC, BMEMEEIT o742 66 FOBEDHI L, BEOSEEIL, ThH =
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ZRIRFTRER Y = X TVANE M THHZ DD T,

54) Ogino and Yamaguchi, in preparation

55) Sano, M. (1989). Feeding habits of Japanese butterflyfishes (Chaetodontidae). Environmental Biology of Fishes, 25:
195-203.

56) Horinouchi, M. and Sano, M. (2000). Food habits of fishes in a Zostera marina bed at Aburatsubo, central Japan.
Ichthyological Research, 47(2): 163-173.

57) Hara, K. Furumitsu, K. and Yamaguchi, A. (2018). Dietary habits of the polkadot skate Dipturus chinensis in the
East China Sea. Ichthyological Research, 65: 363-373.
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58) Yamaguchi et al., in preparation
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59) JKPERFIE - 2B HEAE (2025) T4 F0 6 (2024) FEEENT 7 7 B AR « B - W PNV R RO B JRETEAm #7535 pp -
145.

60) Yamaguchi, A. & Kume, G. (2008). Evidence for up—estuary transport of puffer Takifugu larvae (Tetraodontidae) in
Ariake Bay, Japan. Journal of Applied Ichthyology 24, 60-62.

61) Hilborn, R., & Eggers, D. (2000): A review of the hatchery programs for pink salmon in Prince William sound and
Kodiak Island, Alaska. Transactions of the American Fisheries Society, 129, 333-350.

62) Kitada, S., & Kishino, H. (2006): Lessons learned from Japanese marine finfish stock enhancement programmes.
Fisheries Research, 80, 101-112.

63) Sweeting, R. M., Beamish, R. J., Noakes, D. J., & Neville, C. M. (2003): Replacement of wild coho salmon by
hatchery—reared coho salmon in the strait of Georgia over the past three decades. North American Journal of Fisheries
Management, 23, 492-502.

64) Terui, A., Urabe, H., Senzaki, M. & Nishizawa, B. (2023). Intentional release of native species undermines ecological
stability. Proceedings of the National Academy of Sciences 120, €2218044120.

65) LMW =%, E8 T8, NHE Ff, K T, 28 $iE, il &15(2010), EME, HARMEBSIOWES A
WEPENT 7 7 DL Age-length key, HAIKPEFFE, 2010, 76 &, 5 %, p.803-811

66) Yoshimi Ogino, Atsuko Yamaguchi(2022) : Reduced lifetime fitness (growth, body condition and survivability) of
hatchery-reared tiger pufferfish 7akifiigu rubripes compared to wild counterparts, Journal of Fish Biology101:1270-1284.
67) O’Sullivan, R. J., Aykanat, T., Johnston, S. E., Rogan, G., Poole, R., Prodéhl, P. A., de Eyto, E., Primmer, C. R.,
McGinnity, P. & Reed, T. E. (2020). Captive—bred Atlantic salmon released into the wild have fewer offspring than wild—
bred fish and decrease population productivity. Proceedings of the Royal Society B: Biological Sciences 287.
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68) Araki, H., & Schmid, C. (2010): Is hatchery stocking a help or harm?: Evidence,limitations and future directions in
ecological and genetic surveys.Aquaculture, 308, S2-S11.

69) Gonzalez-Wangiiemert, M., Fernandez, T. V., Pérez—Ruzafa, A., Giacalone, M., D’Anna, G. & Badalamenti, F.
(2012). Genetic considerations on the introduction of farmed fish in marine protected areas: The case of study of white
seabream restocking in the Gulf of Castellammare (Southern Tyrrhenian Sea). Journal of Sea Research 68, 41-48.

70) McGinnity, P., Jennings, E., deEyto, E., Allott, N., Samuelsson, P.,Rogan, G., :-- Cross, T. (2009): Impact of
naturally spawning captivebred Atlantic salmon on wild populations: Depressed recruitment and increased risk of climate—
mediated extinction. Proceedings of the Royal Society B: Biological Sciences, 276, 3601-3610.

71) Zhivotovsky, L. A., Fedorova, L. K., Rubtsova, G. A., Shitova, M. V.,Rakitskaya, T. A., Prokhorovskaya, V. D., -
Afanasiev, K. 1. (2012): Rapid expansion of an enhanced stock of chum salmon and its impacts on wild population
components. Environmental Biology of Fishes, 94, 249-258.

72) KPFEIT (2022) K EEB OFERT O A4 K OV CNE K FEEM OB Bl B3 2 564 )78t 1pp1-8.

73) O KEER AW 2 —, JKET (2015) T A TRE R BRI AR D BRI AR~ DY 27 AR T 57D DF;
e 7efE$t 1 pp1-29.

74) YanJun Wang, Yoshimi Ogino, Keisuke Furumitsu, Atsuko Yamaguchi(2025) : Changes in growth of the Naru eagle
ray Aetobatus narutobiei in Ariake Bay, based on over two decades of monitoring under fishing pressure, Fisheries
Research 292 (2025) 107588
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