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2005. Distribution and population density of Boleophthalmus pectinirostris in es-
tuaries in Ariake and Yatsushiro Bays, western Kyushu, Japan. Japan. J. Ichthyol.,
52(1): 9-16.

Abstract The distribution and population density of the endangered mudskipper,
Boleophthalmus pectinirostris, in estuaries in Ariake and Yatsushiro Bay, were sur-
veyed in September, 2003. The species was observed at 108 of 197 surveyed loca-
tions in Ariake Bay and 14 of 39 locations in Yatsushiro Bay. Comparison with the
previous investigation in 1991 indicated a small distribution extension, although
the population in the inner part of Isahaya Bay (Ariake Bay) was likely to be ex-
tinct, undoubtedly due to the Isahaya Bay reclamation project, which has resulted
in more than 80% loss of estuarine habitats in that part of Nagasaki Prefecture. In
most areas except for the inner part of Isahaya Bay, both distribution and popula-
tion density of B. pectinirostris have shown a tendency to increase since the middle
1980s, when the species was in a very serious condition. But, past dynamics of
both distribution and population density indicate the possibility that they fluctuate
several-year time scale, showing that a species and habitat protection policy for B.
pectinirostris should be established in all areas, as has been done for the Saga Pre-
fecture portion of Ariake Bay.

*Corresponding author: Graduate School of Science and Technology, Nagasaki

University, 1-14 Bunkyo-machi, Nagasaki 852-8521, Japan (e-mail: takegaki(@
net.nagasaki-u.ac.jp)
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RKT—%) LITHORKE» S, FMICAERT 5
N ¥ NE Periophthalmus modestus (fix K4 EH
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TLTEHEITICHRTAZ EmsnTws (b
W12, 1992; R, 1992). & Z TARIFFETIE,
BEEORBWEEFM 4T ) 72012, #EICEE
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e (7-10 H) B LT, RFZEO5mRAL
20034E9 H2227H (6 HAHH) OZRD25H
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Fig. 1.
field of the laser rangefinder (box).
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D PR FR AN 5% A 12, HFE ORI E R AT
0% I2Hz onefEgZsns. WEELTFoF
JIEC47 - 7= (Fig. 1).
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Schematic diagram of measurements of the observation area (shaded portion) and viewing
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B A2EEomEMEmBaE Lz, L—H%—
FHHERT CElgiE A o Wl A s £ T OEFRHLEE
Wl L7z (D). HEERT 2l & 720 5 818 % B 4G
52 5 B ol SRR bE oD, WO
T7A YT —NIZH BKFEDER (Fig. 1) DB IZHE
AENDLLYTATDH (N) Zh 7> b Lz A
WD H 7 > S EEEERT C W T RE 7% f A R A
(#20m; D,) FTITo72. EBROBILHEEE (L) 13,
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0 OA-BICITHE S 2 WIVE TR THL0° (B,
1992), HAETHEOPICRTEITEE SN TS
D, KFEOAEBZTREICL TS, $72, EIFE
DR RLE AL O GIEFHT 20> & /NI O 77 I BE 12
FN 5T (6His) T, 19724FELISR31EIRY 124
BEstEsE sz,
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1999 4720 5 R 2 4R THATh LT izhs, ZFh
DUHT o A ARG BE 9 5 15 IE 1991 4E DIFE4E <,
HEDPHEEORELZONE ) PITHIBTE LW,
AT (No. 2) 13 U & HEEOW )N AT LA
OB, o Td L Yy T OSSR
MWEOHIED 1D TH - 7278, HEBETIHHEEC
9 1997 4E4 H OKMPASAIC & 28I Dk B &
OB DORAAL AR IZ 52 B B IR S h
Tz, KMAgERD % < L b 1999FEDE £ Tl
AP A AR ST z2s (H4E, 2000),

A OFRA TN B L ORI 85T 4
VIO ERERTE o223 TR, RBTE
DHEREL o7, Lo THBBRIICAERLT
W7o Ly Tu MR L 72, b LAESTKRS T
722 LTOHFBKETII T, b Thotr b
2oNn. T2, HAEOBRE Y R EAEEED
FEOHAREI W E R DbNIS,

BRI AT SZ VR Tl S B DRTE, E
I VP CHEE BLES RS OB BT (No. 1) 37 12> 5708
EHIOFEEEEE CHi{ TR TLAY Tu D4
BRI N Wz, ZoEEH hEoTED
Ete) OEEREAEIIH 18.1km> TH - 7275, 47
Wik 2 SN TBIEZFD12% DK 22km? 158 &
Zevy (1991 4 F - M ERBESEAT 5 15 53 1 XIS
HOXHEE). BB LX), #WSZRB 04D
HAEBILFED W OO M CAMD R S
TWALH, FELAEBMITBEBREOTETH -7
Z &M B (Fig. 2a—c), BEAEEIZOWTH AL
FEEFARIZ80% UL FIFEA Lz e g s s.
2001 R ICHER EN - EIFE.ORDB Tld, BREET
AY1997 412985 L7 RDB 7 7 T — | ZHEHL 5
T, EMWNELICE o Tay Ta Y ZiERaE
HIGRELTWA, UL, BREED2003FI12L
FIL72RDBD A1 7 T —40F, ThabbEkne
P2 TERNBELICOWTH BEME L T 5
FiEHIThE ) & IUL, ARIFFE ORI EIFIE
DLy T EEEENBAELD 27 7 MG
Bt O WG IA B OS2 723 2 & 2R
LTw5,

000004 EORECTERSHERE I, £
BREEDHE S N2 S O EE L 243 81K
/100m* T, WERITIIRERIE R b & <, DUTHHE
B fak R, RFEOIEE % o 72 (Table 1). 100
il 44/100 m? DL b o> A4z B B 2SREAR IR D 2 #i 5T T,
SOMER/100 m* LL E O EEDSREARIZ O S HhpT, il
B GEEEOKIMETERENMER SN
(Table 1, Fig. 2d). #EOFATIE, HEHIENOH
Tx BT (K 20.9M K/100m? & 132,

Fig. 2. Distribution and population density of Boleophthalmus pectinirostris in estuaries in Ariake and Yatsushiro
Bays in (a) 1972 (modified from Dotsu and Suzuki, 1985), (b) 1986 (modified from Takita, 1991), (c) 1991 (modi-
fied from Washio, 1992) and (d) 2003 (present study). Note that all year class fish are included in the results of the
previous studies (1972, 1986 and 1991) but young-of-the-year individuals were not included in the present study.
Thick dotted lines and shaded areas indicate prefectural boundaries and mud flats, respectively. The thick line cross-
ing Isahaya Bay indicates a sea dike. 1, Ariake River; 2, Honmyo R.; 3, Fukanomi R.; 4, Tagori R.; 5, Hama R.; 6,
Kashima R.; 7, Shiota R.; 8, Rokkaku R.; 9, Fukushoe R.; 10, Kase R.; 11, Honjoe R.; 12, Hattae R.; 13, Hayatsue
R.; 14, Chikugo R.; 15, Okinohata R.; 16, Shiotsuka R.; 17, Yabe R.; 18, Kuma R; 19, Domen R.; 20, Kikuchi R.;
21, Tojin R.; 22, Tsuboi R.; 23, Shira R.; 24, Midori R.; 25, Ohno R.; 26, Hikawa R.; 27, Kuma R.
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1993), 20E1K/100 m? DAL 2 HB B 13 AR &
NTNWGEWIORKEEL KT LIITE R
W, LA L, IRITIZAS TV LR KRHED
1970 4EAX O 5l B BLER I B 1T 5 40 fE44/100 m? LL
ETHhB iz (EHE, 2001), SHOH
ECEHEEIMOEHMAETT -7 IZEDLNT
WMEA AR L TWAEZ ERS Y, BIEEDR
B & S CHE L2130 7% ) O B R RE DA L
TV EEZ LN,

1972 FEOFATIE, A HIHEIES & BHFE RO
AR DT E A ET20ME14/100 m? Ll o B
FEARTEDSHERR S LT\ 722° (Fig. 2a), 1976 4E 12
FEEENTITONZHETIE, 2y Tuy0kR
DHERR SN2 52 M0 9 B 39T (75%) TH A
D STAR/100 m> Kl & 72 o TV B (VNEFIE,
1980). E 512, 19864 FDOFATIX, AERELRI
WL % B < A B I E I oA - 4
B & HIZHIE LT\ A (Fig. 2b). S D 197245 L)
FEeomAEmE, HEENICBIT LYy T070
WEEOWR LS —HT 5 (KB EHAKERR,
1959-2002) . EEFLATIE, 1984 FEDHHEE
(FEENBHLEEROEE | A5E0EEE
L) AY1978 D DT D 6.9% 12 F THUR L
7oy (8 RAT KR BRYS, 1985), ZD44F
%D 1988 4F 121304 - HEEL B 1T 19784 L 13T
MLV ETHEEL FEIEAH, 1993), 40
DIETIZZL L OHETE SITEWEEDTER S
N7z, $72, ZOMOMIHIZONTYH, FHEBEHE

Table 1. Mean population density (£SD) and range
of 1 year-old*and older Boleophthalmus pectinirostris
in four prefectures in 2003

Density (/100 m*)*
Prefecture

Mean*=SD Range n

Nagasaki 82*6.5 34-15.6 3
Saga 18.7x14.0 1.7-51.8 30
Fukuoka 18.0£13.9 2.7-50.3 10
Kumamoto** 35.1£30.2 0.9-1209 26
Ariake Bay 46.8£353 42-1209 14

Yatsushiro Bay 21.5*15.1 0.9—55.9 12

All prefectures 243%x228 09-1209 95

* Surveyed points where no fish were observed were
not included in the analysis; ** Data for Kumamoto
Prefecture portion of Ariake Bay and Yatsushiro Bay
shown separately.

HAEBEWT, 19724F L[5S0 5 \WIEZE % LE
HEFEICEE LTV A SRR S Lo,
AR O BRI S BB CIAFF I 54 L T\ 7z
1965 FEFI A DIRPUNTENIC I BV E SN TW»
% (Hdk, 2003).

Ly Ty OB L HEREORKOME
ML, TEIEPOEFOICES THRELTWVS
DIZ, FEPLOBETIIEFY O m OB L
PHBETELZVWETH L. 47 T YO5AIET
ORI ML h > THT LD —kTldk
<, WHOAEBFEEDRFLC L) BEECETD
HbH (Wi, REFRTFT—%). 2o kidsry o
THDEDSEE m O TE TITbhTws 2k
PHLRIEEND, Thbb, BHE)OLELEE
&R 2 BALICE T b b 2 CldHiEa
Bosy ooy o QERReEd 52 L13T
S\, WEORTEOHFA SN, Tk
FEPHEAF— (LK, FH) T77Te—F7
5 H R TR T A 1 CHERE S & 5 ik
LEWHDHD, WTNOEEIIIZ L, HEEH
TIERZTEZRAETAZ IR TH D, KL,
AT WL HEMATREAANY) 2T Y — %
HWTHEZ EZEZrOHRE L, T=ORROEK,»
5N ORI AR T 2 HEPHE STV
(BLH, 2003). REELRITE OWBERLEH LD
MEAS 7 ) 7 TENE, 4V TuyFEIIBNT
DER TR EBDbNS.

0000000004y TayO5fEs Lo
AREEIIHFERMTRECEFH L, BEICEo
TIXfEBER 2 IR F CHORT 5 WTREME DS 5
(Fig. 2). ARFOMRE - EWAEED 51213, EHW
AR I L CARRRAIIEL T &
FREC, BLEICECTEAREZEESE 27200
BHIE ORI R CTH A, BfE, LyITay
BABH4EDO LTIV T D ER] O RDB THiw
DBENDHLFEE ENTWE, LorL, whk
By A AW OLRE RIS A RBIDSTHIE SN TW DO
BB LREARIE 2T, Ay ooy ORa#EIC
BE S 2 HG205H 5 DIIHEIRZTTH L. fiHE
BClday agay oififEsnrsigd Lizizo, HhE
FO—BEE LT19864E125)1 (Fig. 2, No. 8) @
RS S 1 FE TOR 4 km I TERIHEE 1R X5
(TRiEX) %FRET 5 L FFIC, BN TR
LM (SH) SERFIEEY A X (&K 10em
DUF) %EELTWA., BRIEEL LI 23250 ]
MTHhHEIENL, ZORMEPGEHBEEIN TS
2% (Hdk, 2003), AR OE BB,
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B OILT L7z 1984 4E 0 S Ic» ) (HEI1E
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B, L CE DL & XS
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PRil L EE B A A ) A N (REARIR, 2004) 12
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ANT v TENT, FOFRIZIELY TUYOFE
BT & A AWM, SRS
KEF)I (No. 25) &K1l (No. 26) DT E A E
NTW525, BBERECIHREXICHIE SN TV
Vo FRS, B EAREE A B O MR ARRE &
B b L2o2od A2 TREMAURIE SN TEB D
(FeRIID, RBEERT—%), AHOBEENLHNE
ERETLERLL L, RALRERRORED
YIns.
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WEHEE - SRECL. 1985, 4y Iy ORAREGE (2B
THWE2 o AT - AT OFTEER. pp. 14-24. TFAI
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