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Massive Bloom of Goch/odrmum polykrikoides in the

atsushiro Sea, Japan in 2000

esearch Instltute) Yang-Ho Yoon(Yosu Natlonal University)
ﬁm ﬁﬁ%ﬁ ZKIm.l %;}l u\\g

oumnal of Plankton Research
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2000 =D E 254 Ui Cochlodinium po.{;fkr.zko:des DRI N—LDBEEIT 7. F9R

THEHEDT Vb DFAERE L REFIE BB,

<EgER>

+ 7 B 10~24 RIZBWT, FBO T N—AiEKIE 24.5~26.6C. HH 82~33psu THAE

Lic, TA—ABAERIHRE, PR, EBICSVWTHTFERERERRCY VBELRP-

7-(Fig.2.,8.), | .

'utw%mﬁkﬁﬁﬁm7w~A®%éhk%<%borwt@g4)
BT N— DRERIT OMOES, HEEIMEEShAako(Figb.

Fig. 2, Tcmporai changes in mean cell dcnmty and
growth rates (A), and vertical distribution (B) of C.
polykrikoides in the water column during the periods
of observation,

Fig. 3. Vemcal dlstnbutmn of water tmnpemmre {A),
salinity (B), dissolved inorganic nitrogen (C) and
dissolved inorganic phosphorous (I¥). Dark bars
denote the period of the C, polykrikoides bloom.

ae~ll Kim, Sou Nagasoe Yuji Oshima, Nobuyoshi Imada, Tsuneo Horuo(Kyushu""‘ o
versaty) Yukihiko Matsuyama, Mineo Yamaguchl(Nanse: Nat:onal Flshernes_ o
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ffects of temperature, saiinity and irradiance on the

owth of the harmful red tide dinoflagellate Cochlodinium

olykrikoides Margaief (Dinophyceae)}

Research Institute), Yang=Ho Yoon(Yosu National University)
TR, REEEE, KE, Bn BE

ournal of Plankton Research

<Bgy>
B EFREEHEEIETH B Cochlodinium polykrikoides DHEFETREEITHT H7KIE. 2. X

BOREFHETTNTREL.
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C. polykrikoides % 25°C, 45 34 [TV TROCEL IR AL 0.41 day’ BR Lic, MHBFERE
503 day? BT EEARR OES L, AR 21-26C, 4y 30-36 Th T, KL 10CUT
TR, DV TIEZKIR 15CR ETCh B2 BT, 30 BAETRITHIZHERE Lizd
oY i : L
Mﬁ@ﬁ?ﬁ? ﬁafmkﬁ&t)dﬁﬁ@ﬁlﬁbi 15-30°C. &4 20-36 OFicH o7, Zhbd -
R TORMEE L BFE LTV S(Tble 1,110, '
C IO D IEER S BES R IFOMESETH R L OCBbhA b, Ziﬁbi?’ﬂl’
BROEERL 25, HEEECH L TRLEVEENERSOIKETHY . KOTE
4. BFLTKER L ELOMERRNES . BRI 90pmolm™'s? Bl ETh o, BILEE
. Ziﬂﬂf?ﬁf‘iﬁﬂ% LBk ETHD 230umolm’s? THHEFTH Z Lidled - (Fig2).

Dae-l Kim, Sou Nagasoe,Yujii Oshima, Nobuyoshi Imada, Tsuneo Honjo(Kyushul -
University ) Yukihiko Matsuyama, Mineo Yamaguchi(Nansei National Fisherigs -
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7 50 90 .0.40 1,65 0,69 0.1 0.,
2 35 15 0.57 0,49 0.80 0.10 0.82 -
i
N
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\RGHHBROTERAICOLNT

PEREX, ﬁ%‘ﬁ(ﬁﬁ&iﬁ*&#ﬂ)

EE. HREF. £BER

iMem. Fac. Fish,, Kagoshima Univ.

<H#>

IR T R T BT BRI, 198745 78 b 19884 T A EAT o .

<gEm> o

- 105 26 78 4627 BHED = B R
Ui, Z053%, I ERIE2
A 11 ‘a‘ﬁ; aZCRIE7THE 48, A
2R 1 # 1 EThHo(Tablel.), -
-%ﬁ@:fﬁ@ﬁ%\7WIB
REHEL . KL sAwE, Tt
Pxa, FYRE St Ty
H = EONEL o TWE, £OM
DT CEE BT, Fle, 4H
it L= B F S AR,
gayex UEL, (RO 3R
12 ﬁ?ﬁ;ofco

s N ER /NI EROTYE
L/ BRI DISIERIRIC A L
TVNB(Table2 )53, &7 A<
T B USRI EROTRIZS
X DFTHEMBH B, £, IA<
T OFHE CETEICE MY, R
EIERERICE < ST 5, TOMD

S CERERERO PRERRUTER

HERICE L 9T B,
T PRITTF RO RRE,

 Teble . List of prawns, shimpe and lobsiar eollected in southam
rogion of the Yatushiro Ses,

Selentific oane

Japmmese nama-

. ‘Renugia

1) Fan. PENAEIDAE
A Penqes japowicus (Bata) -
_ 8F Ponapis semisdasas (Do Haan)
2* Petans Litindsoius (Eiskinuoys)

4" Meapensus joywer] (Miems) -

2) Fun. PANDALIDAE

'_ 11, Sipeniz perewds {D2 Hasa)

$) Fam, SICYNIDAE
12, Plerioerite trwrize { Omari}
18, Pludosike sp
nruummmuﬂme .
4. Eapracorpus gentculatys (Stimpson)
15" Latrnaes Nlanbrestrit {De Hn.n)
16, Latreutes 3p,
5) Fam. ALPHBIDJ\E

+ 170 Alphaus brevierinatur (De Hn.;}

187 Alpheur joporicun (Miess}
§) Fam, PALAEMOGNIDAE

0, Felasmon swrifer (Stimpaon)

20, Palusmon ortmanni {Rathbua) *

21, Polnemon pacificss {Stimpeon] .
7) Fam, GNATEOPEYLLIDAE

‘22, Grathophollum: americonum {Gubsin)

8} Pam, PROCESSIDAE
23* Processa japonion [De Haen)
9} Fam, CRANGONIDAE
24! Crangon affiniz (De Haan)
%, Crongen &b,
10) Fam. PALINURIDAE
28" Ponplirus japoniaun (Von Sle'nold)
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AvAayaee
anyvxr el
Favexy¥
uyvVsxER

yaFYELY |
esvsexy|

Fo VR

"Abnndance, important speciss

Abuntsnce, impertant specist
Fmm -
" Fm
Abundenes, important speoies -
Rare '
Abundance, important apeoizs
Few™ | '
Raze
Few

Rurd

Rare
. Rate

Rare
- Rate
Rars

Abundance
Rare

Few '
Few
Fow
Rare
Rare

Abundance
Rure

Rua'

% Indleafhg the specier coamon In satith

rad Asigke Sear,

ik
g
g

Table 2, List of prawss nd sheimpn in the Yatwbiro Sea exchuive
of the muﬂm’u aren. .

Scieatific name Japenese aame . Remarks
1} Fam, PENAEIDAE IS LS '
1. Pincess monedes {Rebricius) v oy x B Rare
- 2. Mogpenacus stayedi (Kighinowye) £ = Few
8. Mrzpemass dalel (Rathbur) ¥ ¥ =x Fuw
4. Appopmacs stmodocislur {Stimpaos) ¥ 4 T4 = Few
§. - Paropenaeopais tenslla (Bate) ARz Few
2) Fam. SICYNIDAE 14 ¥ = ¥ .
6. Sicyonioe cristaia (De Haan) 4 ¥ = Few **
3) Fam, PANDALIDAE ALY 4
+ 9, Plesionike s ! . * Few

LA B INE OB O #:i&y YFBIZE L BT D,
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ARER CNRERCR A KBS L AWETERER—
B [(D-18@-17 HERBICBTENS 7T LTI DGR LR
AR A K ) : B
FSOY R FHRA. S, BHER

BRKEFRE -
<B#> . |
ERHCBE S N5 TP L Lo T YOG (FAGI~EARD) OEBREE BT ok,
<HERS

» NS TS LU T TOFARITERT
HERS N, TR DERICS
HLTWBHDELEZ BRAFigl).
AR TERE LIsAPARIL, 4 510
BT, SFRT 4 T L AR D
TR B, 58 ICTeeRELTE
0. AEEEEICE TARL VRS "o .
Zbht, 777 OERIIERE | '-amo?{ Co8 m m 0‘?0"5{
BOH, T/ OEREIRTRLY Plg, 1. Occirences of larval Takifuge spp. in Ariake Sound and Chifiwa By in Aptl, 1587
AT ) DB R TY, o e T e s w0710 ol 0741

in May. Closed circles and triengles, survey siations where the. puffer larvae uc.clm'ed'.
A, 4B ORRITAEROSMEER LA open ones, nations wherc na puffer larvas ocourred; crosses, stations whete juvesiles end

jmmature fish were collected, . __

ViR, 50 DS EE R BRI R O ER

, (mm) '
LTWB L ELBNE, w .
NS TS U T SR LRI R, A Eg
DRI H Y. WRTBAREL, AREABORE  £xo ot
HEROR BT, 0L RRET
AL TIRERRA L R - BERANECEEL, &

. 60p 128 . v
SRMEREE £ |-, 105

o 30% . R July Aug, Sep.

c . - . :
Dﬁ%kﬁ% _"330_, 102 131 - Fig. 2, ' Chaoges with time in standard length

| dnie 1 distributions of T, rubri] llect-
ELTRIAL g o from the mauth atea o the Shiota River .
ThBeEL §‘ ; ' o gy e ot
LG Fig23) June July Aug.

Fig. 3, Changes with time ip standard length
frequency distributions of T. xanthapterus col-
lected from the mouth area of the Shiowa
River in 1989,
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BEERIcBIAaFE 2 BORERLSH

EE R/ NREE R Bk R E I ERER 2 L)
7. 30/9F OPUE. BEMIS 7 R
Nippon Suisan Gaklaishi -

\ <BE>
Table 1, Annual catches {metric tons) of magochl
< dF L i) AFORME L ISR Platycephalus sp. 1 and yoshinogochi Plary-
' cephalus sp. II at Izumi figh market from 1983
DNVCRBNERERERE L., . to 1988
. hi Yoshinogochl
<&EBR> ' : Ph}r\%e;?m}us Pgst;;-;?;?xlam
CIERTEEHE TR, 2T 2TRILAIHE. T, ;;gi 102 0.2
B LIc Lo TRERESh(Table 1), WE | 0 e .
' . 87 1.8 2.
() ‘izay ) IF T4~ BT, AT TI~TACE 1908 10,0 1.7

BRSO LPHBALEFg23). ERETHD —
ARSIRSICo\ CHRBERBHIER L 1 bl CPUE (A0 R SRS /I4 ) OWER) 1ra v/ =7
Ta~5 BT, <dF T 6~7 B IR MERR LICFig6)o

) ﬁmﬂfﬁﬁﬂﬁﬁﬂﬁkob VORL, SMEE IR TIZE & ) T RKEE 30~40m DG, < T FiL
30m BSOS 7T BERFED bhi, , |

st APR, 30-HAY 15 LY 7-15
£} b’-"il »! i
R
Yl RS LI,
£ i,y 4 ol |
B4l o
2 (L iiee
o MAY 16u3tiem JULY 16~31
_ . T o4 {Os!onloe ™
O . A SRR -
. ¥ in o L "3 I S, Y-
0 arnuuasaunarnnuuuuerunuausuu CPUE - o8| o8 108 _i ‘.j
. N ] ST e e o - =
. ST ) & oy . : {GITWHUUR) o ] gt
Fig. 2. Monthly changes lu catch of magochi Pla i 3p. 1 fsollé sircle} and yarbloogocht ——— -
" " Batyeephelnr p 11 (open sice from Jnsary 1 ot 1 vt I8, x x.0 | L JURET-IE ) | 4 MG, 1-15
- i o
c ® (la [y . TR T
| o 2160 it | i Ll
. 6o} QO @ 51-100 ML I I T Lo
E 40} . O @ 107-200 | s % |
S- . - r—r
P O. a201, # JUSE 16-30 UG, 16-26
8o - TR T
4 200y IR, . e don
5 w _ i :__-!"_ w |
B s} ) Tow |9 T ]
7. ..-J....A...I._ r....._-.-.l..- -
) i g [ e
20 - .
0 . Fig. 6, 'Temporal and spatial distribution of
fsgsn %};" AWJIASOHD ;’;; Nandapson ~ average CPUE of magochi Platycephalus sp.
HIHTH . 1 (solid circle) and yoshinogoghi Flaryeephalus
Fig. 5, Monthly chaoges lo perrentage of catch by throe maln fishecles for magochl Flary- sp. 11 {open circle) by gill net Hshery from
alut sp. I d yoshlnogoch £ s
;;gcmb::l”(;op)m yoehirogo alyapha s, n(bnttmn) from Beptetnber 1985 (o Aprll 30 to August 26, 1988. Numcra!s .
dicate arss code.
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SUBIYANTO. SENTAT. HIRATAI '

BS54, AN, EHEFR

RdokEEan

<EH#> |

SRR £ OEBDMERIC BT, 04 130cm DREARBIC
£BFM - R - TRORRER T,

<> o

CE T ARBIEAR, 4R EEHE LTI-5 FICHEL

e, MR LT, FRISESEERERE s, Bbh

\ O T ARRIE D2 o T (Fg3.5) |

_ EERCETRET, SRR B TRk
REEAT 5 EER TH < OFANRE SN Fg2)e

« REREDTORABOETRILC/\EOBYHOLH b P ~—— 100cm/s
: ~ e E0cmls
BRIANT, AT/ EATIHIZL A VESRES 2 L ~—— 20emis |

L A

N 1] i
WFEOBARZRBEELE TR I bh3 E21 0 Ho E 30"

fig. 0 A schematic ilnstration of tidal currsats

hia, - during flood tide on spring tide in the Yatsushiro
’ . . Sea (source; Hydrographic Department, Maritime

Safety Agency Japan, .1974). Ia the inseri, a

subdivision of the surveyad area, region ] (Ri)to
rzgion & (RE), is showa, ]
- _ Jaﬂ ‘50
wt ] e . 30
S - 20
10 T 10
o bl N PP IS P I I
44% Eeb %5% o
-;‘3 30 ‘ n: B i :8
— 20} - L 110 ~
1wt | 1 . 110 =
v T H l'J— 3]
& i} . bt Lt 0 2
JD - Mar JO @«
n 20F n:ta0 420
oot o
T 1§_ °
4 . . h .ol —
7= June i - i ag Ape 30 i
g’: ] 20 nits . {26 -
e 10 f-u-l—ﬂ R
gl S 0
%“ Nopar hac] Ma ' 50%,
% Nahe k[1] . r“z 30
. o e ni-0= .
-@ .04~20 20 20
® 210 o O UL SO T 13
‘@ srwo "7 4 5 B 10 12 1 PABCDEFG
. O’“'"‘”} ' . Slandard length {mm} ‘ Stage
- ' ‘ . * - o Fig. 5. H.istogmpss‘mwingmonthlysizefrequencia
Flz. 3. Monthly distributions of the pelagic lacvas of the Japenese Somader in 1990, as indicated and compositions by developmental stages of the
by catches per houl, ‘The cotches at surfacs and snbgurface layers are combined. . larval flovnders collected in 1988-18¢1. In

staging the larvae the system of Minami® has
been adopted. : :
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IR ONRYEICE A KPP L AREFREHRY— b
78 21,8-20 I\ BORESEIC B IESMIERADKE

UBIYANTO, HIRATAI, SENTAT
53, LM, B15
AR

s o i s

< HE>
I\ JTNITED 6 ﬁ’ﬁwﬁ)ﬁ?@*‘hkb VCHLIBIC & 51’%%%.%_ f,to)”_(TableZ )o

Tuble 2. Operation records of push-net for iarval and juvenile Japanese flounder at six

<ﬁ%> | - ' beaches of the Ynisushiro Sea-
BT AFHARIZI A4 ' Beaches
u . Year Month 0 T - 7 v ; 3;:::&%%
ATRZE—Z LT, £iL3 1989~ Aprl 4 2 5 8 3 0 )
' May . [ 2 6 3 3 ¢ pra)
Raygm»b s A TaICEEL ~ June 7 5 6 g 2 0 2
: , © 1990 - March i 1 8 1: 5 0 . 56
.. Om [= H April 1 19 5 1 7 0 82
Too SYFRFREEILIRIE 3-m (5L e - s : 1 ! ¢ &
. . June - 10 10 ] 8 4 b 40
S, THIRZKE 15-700m OIT - 1991 March 6 10 16 4 2 0 &
: Al 16 10 16 1 ] 5 67
BTIEITE < D LTV o My 20 18 7 15 2 12 97
Juge 0 5 8 ] 3 6 2
(Table3.). . ' Totai 1% . 18- 18 120 63 24 - 549
, ﬁﬂ;ﬂﬁ‘-g"{::;ﬁ,m h;:. ml:mm ..im. Swerpring prox per operation, 150mi. U, Ushlbaks: A, Askikiis; B,
. BT B EEEA % Yo |
DIFRAGD AL & 4R LHAW HOREEOHBICEY, o U sy
: : eaterr 190]
FROBEREERICIEN L ORAKDNERERD S LR HE oqauuélEhmH%**ﬂ
BRI LD SV DI L, FRRDEDS~DER L EDROE 1*' A
' ) - (=R ) . - " . “,'\“_
BRI, TORICHI SREROHTEEVERIRES  § T e
‘ 2 i £t
ERShS L% bhicFigl) . /f"%N;
[T]
& Ry
v o /\..-—-0—:."}"!'&--.., —
. n 10 *
" Table 3. - Depth distribution of the newly-settlod (steges G-I;) and older {singe L) juvm]ies ' g H
of the Japaneto fiounder along and off Ashikita beach during maln settling scason. in £ g "ﬂ?ﬂm&—
Caee - :’mLY e
G
umber of ladiy, no, collected v ir -
Date D(:g‘)h I::Ipﬂ;atlo:f o1, I g’:_i‘i'gnn;; | . zg ﬁeﬁ.% i gt
Moer. 18 0.15-0.7 4 37 1 37,00 . \'\'
2.7 1.2 -z 0 " .00
4.7 5.3 2 2 ) 0.50
1380 2 1 o 0,25 / \.4...“_.__.
" Apr. 19 0.15-0.7 6 85 8 12.30 R R R
:; j: ; ? g g;_g . er Apc  May June
7.8 5.0 2 L ] 0,60 g 3. Seazomal occurrence ' of newly ssttled

Iarvac (stages G-I, in wading depths, 15-75
¢m deep, on 5ix beaches.
The names of beaches are :.bbr:v{ate,d as

in Fig. 1.

The swevplog arva per operstlon was {50 e® a2 the dopth 0.15-0.7 o and J0Cmt at tbe other deptin.
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LB, TIEE., BUEN
BFARRER FUERS BRESR. . .

<B#>
| ﬁiﬂﬁib&@ﬁ%ﬁu%ﬁéﬁéﬁwwﬁwémﬁiétb HLE D 30 2000 §
"ﬁnﬁﬂmnﬁﬂmaﬁ%mﬁﬁrﬁﬁ%%mbno
R OIS 97, 9B ARITKASER SN, A4 6 § iTEIRERE—
AT SRR ORBRR R S L,
—~ - B, 97 EEICHRELE O A TR S NI A TR B 08 45, 99%_;111%%21,7‘_9 .
- 0845 11 (L BIO T ISR L TR Y . I S B KRELCER L O S TR
ot SEBAICK, T o PIER lom M EORBEORINE L, SbIT, 9EOTIBE
%wﬁkk&?ékﬁ%ﬁ#bﬁ%ﬂﬁﬁﬁﬁﬁ&bkii?%énEt\Eﬁﬁﬁﬁﬁw%ﬁ
HE RIS T o T, -
EPETESETOAEARY, ST, 3= CEOEEEEMCENE ot W
Bl & BEL A THBHIC & SOMIEL b > THKSERE S0, HFCIARE
KR OAMEE 52 B0, BAEBMOERERH LTS 251 BN,
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KPLICLIREMEFR— T
BB - FiBARERITHITS PCBs DEHIHE

HHER U\ RIEICER 5
80 [D-23D-8@-24
o, REIKE, EHE. FER
wW=T0ry ., POB, JSiREY

<EM>
| AR RO TREMIC OV T, PCBs 1T L AI5ROBREHUET S L L b, FRHFAESKT
By T Y BRI L, BlE= s ) Y OREEY L LTORREER L,
s S |
RS PCBs Mﬁé& 10ppb(wet wt)DFEF TR S, WAMD FEAE, U5 xﬂf&ﬁﬁﬁt
DAY TS EOEL, EYREOREIEMIAYEEEREL T AETR RSN (Table 1),
S C Ay TE SRR OEEOHEINICEE > PCBs MEDHIIRS b, FHESBRIETL TS5
) Lo sre LTV Fig D, . ‘
'+ Ay EE Y0 PCBs BRI hent, U5 ARl He 34 TR LD S BEIRIE L . BRI
AMARZBE 2. LY =E D0 PCB RBBIE NS bR, ¥it, TEQRCBs S
RO < BERHE PCB RALSRTRRAET BT, BHEY A7 IBUB 2B L TESAE,
C Y SE EATEEEIE EOHSROBRE KT A2, BRICH D RERLITER D,
EREADIEAN & L TRV ERII I O RICEET B LER DD, -

Table 1 Gongentration of PCBs (ng/g wet wt.) in tideland organisms callected from Toujin River, Ariake Sea.

n Weight (g) Length{cm) Fat.(%) PCBs
Mutsugoarou 23 . HMex81 103£20 31z . 34217 -
Tobihaze 4 24405 © 52+04 2306 . 8718
Warasubo G 5609 18,608 40408 821
C ~ . Yamato—osagani 6 - .26:1:4 ~ ND . BAk03 164
J Mussel 3 10.68 ND 06 | 3.8
ND :Not Determined
3000 - *
T 2500° _ - -
.E 2000 . * L J
Y ) . L ] -
E 15007 -
2 ¢ *
2 0001
: §] - ¢
H §00 7
© ¢ 0.5 14 1.5 20 8 10 2 14
Age (yrs) Length (cm)

Fig.1 Growth dependent accumulation of PCBs in Mutsugorou,
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81 24825

GhIADAERE ARESEERIA DG

B (R SER)
2%, LR, HUTREE

BAREFSRSHRRER - -~ -

S04) N (T TR D A A5 FRERO HRBIAOM LERE RS, FHEREORERFICBITIZALX

FRADHERIECEGICET SR LR L, A X E T EGHOTATE RIC /I8

ORI FOERERESIC OV \'C:r"ﬁ'é‘é o

<#ER>
o T D A X ERA O EIE 12 A TR L 08B b, ﬂu)\cow—& 1338 ERTH D
IMARFDBERITFIZL - 'c%»ﬁr:ro 7R, 15-17mmSL BE Cho Tz,

A ASAPHAARANC EFA T~ BB LTS & L IR SN, — IS 5 15
% B, AXFFRAISA T UEEEAL L, WO BEASK~DOBENTAEY, Paracalanus
parvus ~ Oithona davisas — Sinocatanus sinensis — Cyclops vicins D HRIC & H A RO STRICIS U TRITER
G L7e, BIC ARSI L E X bILD S, sinensis I I O/ v ARKE L | IBES
S~ EBA LA XS ERAIC & » TEERIREEHH LTS LRESNS, |
BT B AR FFRAOS T M EAEREZET A0 TII2L, WRE» bR
B R ATE DI LTV BB b RS 5 B R LTV B, ATEER XF OTIAT
BICHAERERFATEDY, T ORRCIARERARORR R T S T 8T
BRABESN, 4% E DI RRERLECHD, | |
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' Larval Recruitment of the Mytilid Musculista senhousia in
82 (D25 _ -

' Ariake Sound, Southern Japan
vo Ishii, Shinji Kawakami, Hideo Sekiguchi (Mie Umvers:ty) Yasutomo Nkahara,l

EFE, RANXRTA, T8, AHE -
kg

<B#>
&k HFZ?EM @E_&L.f@ﬁiﬁ@%ﬁﬁ %ﬁﬁ#&%%ﬁf%‘ﬁ‘étmm ﬁéﬂﬂ%@ﬁ%ﬁ??’ﬁ

L7, 1997 48 2 AH 5 1998 4 12 B O 2 &£/, ﬁ%ﬁﬁ#m%mmmﬂ&nrwéz
 SOEOTFE (IR, BE) wBnT, miEns, BERA. A, KE BEEOBERE
xR~ (Fig.1.,2.). : '
<EEER> A
mﬁ%ﬁotzﬁﬁ\w%ﬁ
DRE@EEHEEBRNTEORESE
BBV TbLERLVIIRO®
ERE»-=(Fig.8), '
JIpoEERR R - KE
BEOBRERRORERIER
L bBODR, BEHEOE | |
EPBNI LTERLTNS & m;.:.smyuuxnm.hsm sonthern Japan. Dumdw.dmmgxpmdmu.lrduﬂnlmgh[ﬂ.”

“"'*ﬂ“wﬂxﬁ&.hmmm“ofmmﬂm .
#22 X 5 (Table 1.,3.), ) ‘

'.L'ablg 1. Weight uuio of the sﬂt—clny fraction of sndimenu o the tidal flats
K | (Kawegochi snd Nomeichi, Kuinamoto Prefecturel.
Kawngueht (Wusonfista ooe®) - ©
’ WA 1991 2, |m C150cL 1997 30Jen 1998
SLA 255 2400 100.00 P
SLB 258 . mo . 4m 266 -
e . £50. L7 19 - " oom
. 5LD 057 097" 413 9.24
. Kawaguch! {No mot**) . .
' 25 Afn 1957 240d, 1957 15O t97  Miwm Iz -
BLA 143 [X]) Y] 159
sy 0% . 10000 - w2 143
sc CoaM R 1 . 1.4 L0300
sep. 069 100,00 [T T ¥ &
SE . &m W - looso 39
sF 182 128 (17 (X7
Nameish! (Mix®*+)
7 A, 1997 BRLAT KO 197 T 30Jon 1998
. RA - 108 : 9.15 . A% 132
®B 25 - L. L A 1 I
Se, T - 32 L [ 21}
D .. 7 8, 863 BT 3.3
SLE’ [ X1 ., jnap 187 216
‘SLF 248 © 809 s 258 .
4 ﬁmmmmnmmmmmmmmmmndmnw
‘ . mmﬁmmmmwmmmumﬂhMmmmw
- hﬂ:&l’)&uﬁmmdl.m .
Mg, 2. Losstion of saeapling atstions st tha ewa Hiaf flaly m
_’_“ 35 Kot x.'{ sd AR nmmmmwm:mvnz
ez,
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Kewagucht  “Namelshi Keawaguchi ' ..-.Nah_e'isli
480 . Tmm ' 480r kel
o doof - : Aok
2 400‘ |- R %.. Hor
g s , €
£ L : " .
e i = - -1 -
§ 240+ * & 240F
& - -
180 % 15,). .
y d 'E -
‘a—': Ao 2.-80!
OTooy mes  rdest 1008 + 97507 1608 . tee7 1008
‘Kawaguchi . Namelshl . Kawaguchl'  Namalsh|
800 836 ' 306r -
- %5 soar T ‘,-‘-'E-‘.zso- .
. 8 - . gt
o400 © T 2000
. E 300 : . ' % 150,
g 200 . o , . . ' £ 1oof
2. . 4 C B L
E . - .
Swll 1] I . 5 .sor
O ipey 1ss8  1se7 1088 U7 qps7 1988 -fesy tees

Fié. 8. Compam;un of densities of diffexént life stages petween the two yca:m 1997 and 1998 for the two tidal ﬁms.
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Table 3. Comparision of densities of ditferent life smuc|s between the tWO'fid.ll
flats for 1997 and 1998 (above) or between the two years st each tidal flat -

(below]
PL NS - 'sB 1.8
1997 % K (&) K X
1998 ' X x X
Nameishi  Kawaguchi
FL - X *
NS x 1997
SB x 1997
LB X x -

FL. NS. 3B and LB: planktosic Jarvae, new settiers, and small te lnrge

bivalver, respectivély: ¥: no

difference between Kawaguchi and Namelshd: £; different but not siguifivant belween Kawaguchi
and Nameishis K significontly highcr demﬂ\y at nguclu than Namcinhl‘ 1997: sigaificantly hlgh— X

ardcm:ty in 1997 than 1998,

*
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(Table2.),
 F BRMEASRETE DT Table 2. Dominant fish Jarvae and jveniles eollocted by surf-net and beam trawl at Omnta tidal fiat,
. Ariake Bay, from March 1998 to May 1999 :
VTG, U '
. Surfnet Besm trawl
= y * Species
7 ARZDBIRB D Rapk % Rark %
HEESN, TOFH Konosirus punciatus 1 63.5 12 18
Leingnaihus nuchalis 2 1.8 19 0.6
AORKEELVER Plecoglossus altvelis altivelis 3 45 13 12
. ) Rhinogolrizs spp. 4 5 9 2.8
RO TIRTTHAIRIFE ' ;‘;’;""’”’“‘f"f’”"m : g ) 3(’) - ‘;'- ;;,
identiger spp. X 5 .
N b p® Aeanthogoblus fiavimanus 7. 1.8 3 9.0
AR ERORT AL Gymuogobius mocrognathos 8 15 21 0.3
. N Favonigobius gymnauchen 9 13 1 311
BAOE A TS BEDOR Acanthopagrus lats 10 03 20 0.5
A. schlegeli 11 0.9 10 23
FRT/ T B L Engraulis joponicus 12 0.8, £ +
Salangichthys microdon 13 04 38 +
> o Stllago japonica - 14 04 . b 4.6
H2 b, Eutaeniichthys il 15 0.4 32 0.1
' . . Takifugu niphobles 16 0.3 17 0.7
» B RIC Syngmathidae 5pp. 17 03 14 Ll
. Sardinelia sunas 18 0.2 —_ -
AETET R REE Hypoathering valenciennei 19 03 — -—
. : Chelon hoematochetlus 20 03 33 +
{ Acentrogobius pfaumii 46 + 2 18.3
i, HEROHRR . Sithouetten dotui 39 + 7 43
- " Repamucenus lunatus —_— —_ 8 34
ENTHDR, KE Repomucenys curvicornis — — 1 2.1
Tridentiger bifuseiaius —_ —_ 15 0.9
EFEBEFELS Pennahia argeniata 33 + 1 0.3
% Tvidentiger nudicervicus 27 + 18 - 0.6
BOYBEOEER
+ less than 0.1%, — not collected,
FHADERSZE LT
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A L R PREOTERITT = ¥ ¥y W RN LR E O AP & L TH VA,
FOBAELTI, WM BIA L SRRSO ERME OB 32 & SEEICEBINC T
B, B, AAEOWEEI RN PNED 45 BT & TR BRI
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EWEH LT ETORMEMENENETS Z L IABD 2 EBDYoEE D,
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Table 1, Summery of environmental pmmtm for M. harmnna':’ .md N. joporica at B, HF (nl] cumbmcd). and J slu:s ‘n* in pa-
rentheses, the number of muons wbem either.species occurred. -

N, hormandi (H site} MM(HJ:E&:) N. Japoutca (wnns) _r.'.japmtm (.mu)
: . {range; madian; x) - {range; modian; u) (rangs; modia; n} {tanpe; medisn; n)
Expoters. (h) (3.4=6.0: 56, 16) (0.8—23:7% 25 41) = (L5—59; 3.6, 39} - (a.2-87; 63;27)
Median dismster () (23523 257 18) (0.54-3.39; 253; 41) (-049-3.55 239 39) . (L10-305 23627} |
Sonidng ()} (0.32-0.58; 0.38; 16) {031 = 1.28; 049: 41) o (031182059 39) (0,39 0u95; 0.39; 27)
SinCly (%) (02— 1.6% 0.57; 16) (034= 142520 41) ¢ (0A7T—4478:361:39)  (094—2251;57);27)
Thickness {em) (20.1~49.9; 30.1; 16) (15.1-73.1; 53.1: 4) e (15 [-6) 40039 (515— [95.0; 155.0: 27)
Fiomess (Prem®)  (32072~9506.5; S083.4; 16} (3084—4473028 4SDAS A1) »*  (433.6— 57539.0; 8305.6; 39) =0 data
Oxygen (mg 1) {086 4.65; 3.54; 16) (0.00-426:093:40) - = {000-276 04%%) . (003~258 005; 27)
e (mv) . {429—489; 475; 16) (-6%~490; 398.5;:40) . = (63— 400; 116.5; 39) (28— 482 106 27) * ©

P 20,05 or **P < 0:01, two-talied Mana-Whitney U-tast for significant differences betweon N. harmandi wnd N, faponica st HY skes.
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Fig. J2. Scater plots for maximim dutation of 6XpOSUre at
spring tides through the year and submurface-water axygen con-
ceatration at all sites (compiled from the déta jn Figs. 5—11).

The occurmnce of (1) Nthonotrypaea harmandi at H sits, (2}

only N. karmandi, both N. harmandt and X, japonica, and ooly
N. Jeponica et the combined M7 sitet, and (3) Mjapam at
J slte are indicated leptrﬂoly
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Fig. 13, Scaiter plots for subsnr&ec-wattr OXYECR GOncoaritra-

tion and meen shrimp density (Nfonotrypasa hammand? and,
N. japonica combined) &t the four HJ sites {(compiled from the
datx in Figs- 7= 11}, The Linear regression lines for /-1 site

‘and for the other thres ¥ sites combined are shown separately.
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Fig. 14, Scatter plots for the mean densitics of N:hona:o:um
Japenica and those of N. harmandi st the-four HJ sites (cor-
plled from Graph Bs in Figs. 7~ 11}, Note thet the number of
the plats is 58 (57 statlons at the HY sites in Fig. 13 plus one
station with no oxygen data).
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