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Coastal Fish Distribution in the Waters Adjacent to a Thermal Power
Station at the Western Coast of Kyusyu, Japan, with Regard for the
Fish Assemblage near the Discharge
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Abstract : Coastal fish distribution in the waters adjacent to a thermal power station at the western coast
of Kyusyu was surveyed monthly by underwater visual census from October 1996 to September 1997. The
number of fish species and individuals observed at each month ranged from 57 to 91 and from 3,539 to
10,691, respectively. Distribution patterns of species were categorized into four types based on the response
behavior to the thermal effluent; type | fishes were commonly observed near the discharge but scarcely in
the outskirts, type Il fishes were observed in both areas and increased in individual number during winter
ncar the discharge, type Il fishes were observed in both arcas without any seasonal change, and type 1V
fishes were obscrved commonly in the outskirts but scarcely near the discharge. The fish assemblage
scemingly gathering to the thermal effluent was found in the area where thermal plume reached to the
bottom and the sea floor was rough with many crevasses. The assemblage contained characteristic fishes
which were supposed to pass winters irregularly after essentially abortive migration from the subtropical-
tropical regions and hardly observed in the outskirts. Similar fish distribution is expected in the waters
adjacent to power stations at the temperate zone under the influence of the warm current.
Keywords : Coastal fish, Distribution, Thermal effluent, Gathering, Underwater visual census
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Fig.3 Seasonal change of seawater temperature and
salinity at the Im depth near the thermal effluent
outlet (St.A2) and in front of the cooling water inlet
(St.D1).
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Fig.4 A lateral distribution of seawater temperature and
current condition at surface of survey area at low
tide, November 13, 1996. Seawater temperature is
given as the elevation level at the layer 0.5m deep
above the temperature (21.8°C) in front of the
cooling water inlet. The current condition consists
of the lateral direction and velocity at the layer 2m
deep.
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Fig.5 A sectional distribution of seawater temperature
measured at 6 February, 1997 and bottom profile in
Line A equal to Sts.Al - 6. Seawater temperature
measurement at St.Al was obstructed by the oil
fence.



IUAS S - AT O MBI AT & R~

Mol

JEOK 1 TR OO YIRS L3 e Z D FIZEE[E O
ﬂﬁﬁﬁﬁéhfwto%bf,ﬁmmﬂ6%ﬂ
HIZONT, WHEIHE, W, Wig, RBEIKENE
kL7, F£7, SHFAEWM (1996410 H ~19974:
9H) #m@UT, ukann2bm< HUvE T
PRI X DK EA- DA E TiEL TERY,
IR S22 o 72D, i 20~80cm/ 0 o i
mmﬂoﬁwmﬂ#%oto%bf,:ﬂi@%
N5 &, RHEKITHEE ) B EERL T, WREBIZKIE L
RN E < mﬁiﬂ<@éeﬁﬁt,ﬁﬁm
IR HND L DI T2,

mmm%#%% T R LT - CRRE L 7= i
B (HAB O ~4IZFY) ORI & KD
Wik 7oA ofFl (199742 H) %, Fig. 612~ L7z,
B, BUKOBORLEB 0ICH=5 & Z AL, HF
EEDEHEIC A E N CRAEMDEEE TE o 7o/
O, KIEOWTE 2 Tk L -7,

WK D5 100m < 5 Uy F TOMRIE TR T,
Z O LIZIEBE D OFA N HER ST\, 2k
meDW%%ﬂék RIS U W b & 72 -
=03, FEER FJE [ D DO MR AT
toit,iﬁﬂﬁﬁ(w%@mﬁ~wwﬁ9ﬂ)
ZEUT, fokoiciE<, KEO®RWNE ZA (K
K H150m < HWET) TiE, 2~5ChHK
i B3 G4, R THEE30em/F oL & -
2o T HDRPEKIZ X KB ER LKL, H
KEAMNLEENDIZON TR Y, WEIZEED
HIZREEND L D17~ T,

BEOEBER A OIEKHHBlE Tk
Table LI R K D12, dAEHRPHEIAE LTHH
57~91Ff, 3,539~10, 691{H{A D HLIANBIZL S L
72 2B, HLEBO~3TIE, 10HOHE D
o1,

HOK I 7 BIRPEAK DRI 15 > TREE L 72 1R
ATIX, HoknEIzZ < offE (HAA 1 T26
~A1FE, Y34, 2fF) AHBLL, HokosEEn

% E il BT (MSRA2~6T
o~m@,¥wzm@)@ﬁﬁﬁ%htozh’
LT, BUKAEDBIEEITFEREIZ IR > TaxoE L
t%ﬁBTM,W*HW%%ﬂékﬁﬁumﬁ@
FEWT D Lo EHaxA ST, #JlAB 0~
4°C6~A1FE, V20, 6FEO BN B L=, F
7z, ®tEkE LS C1~2, D1 ~2TIid,
6 ~4150, P24, 2FEOMFEANHBLL, Kok iz

Distance (m) Q. 100 200 300 400 500

Station B.O B'1 B'2 B:S Ba
Trenial N— ¢S
z 2 Effluent e 0
4 \_..—-—-——-——."—-..l
é 4 £ '_"—15_,1__5...._...._
a Boulder and sand .
e sand
Man-settled . . . -
Rock __settled Rock

8

Fig.6 A sectional distribution of seawater temperature
measured at 5 to 6 February, 1997 and bottom
profile in Line B equal to Sts.BO - 4. Seawater
temperature measurement at St.BO was obstructed by
the underwater topography.
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Table 1 Number of fish species (individuals) observed at stations

1996 1997
Station Oct Nov Dec Jan Feb Mar
Al 26 ( 662 ) 32 ( 385) 39 ( 1097 ) 33 ( 654) 38 ( 1275) 39 ( 1237)
A2 6( 29) 8( 20) 8( 80) 4( 212) 1( 1) 3 ( 5)
A3 6 ( 12) 3( 26) 5( 80) 4( 13) 3¢ 3) 0¢( 0)
A4 2 ( 1) 1( 1) 2¢( 5) 3( 3) 2( 2) 1( 1)
Ab5 1( 1) 0 ( 0) 4( 6) 4 ( 4) 6 ( 10) 1( 2)
A6 1( 100) 1( 1) 4 ( 6) 4 ( 5) 4 ( 8) 1( 1)
BO - =) 20 ( 277) 41 ( 702) 28 ( 331) 29 (. 793) 28 ( 324)
B1 - =) 13 ( 57) 27 ( 592) 15 ( 1250 ) 19 (496 ) 16 ( 179)
B2 - =) 17 ( 183) 24 ( 146) 16 ( 896) 10 ( 1089 ) 13( 154)
B3 - =) 6 ( 153) 20 (. 222) 21 ( 519) 17 ( 1070) 13( 382)
B4 12 ( 586) 15 ( 311) 28 ( 226) 28 ( 1333 ) 18 ( 758) 12( 661)
Cl1 26 ( 1343) 32 ( 1024) 38 ( 1362 ) 19 ( 1633 ) 14 ( 651) 15 ( 950 )
Cc2 15( 153) 26 ( 316) 35( 886) 34 ( 1244) 23 ( 605) 19 ( 1201)
D1 24 ( 314) 34 ( 850) 28 ( 773) 22 ( 1658 ) 20 ( 1135) 16 ( 258)
D2 22 ( 328) 27 ( 1313) 29 (690 ) 19 ( 936) 14 ( 376) 16 (545 )
Total 57 ( 3539) 68 ( 4917 ) 76 (6873 ) 67 (10691 ) 69 ( 8272) 74 (5900 )
1997
Station Apr May Jun Jul Aug Sep
Al 33 ( 558) 34 (1 490) 41 ( 1231) 35( 663) 34 ( 492) 26 ( 424)
A2 1( 3) 0( 0) 2( 83) 1( 2) 3¢ 12) 5( 18)
A3 1¢( 1) 0 ( 0) 2( 50) 0( 0) 1( 1) 4( 22)
A4 1( 1) 3 ( 4) 1( 20) 5( 56) 2( 2) 5( 46)
A5 2( 2) 1( 1) 2¢( 3) 2( 51) 4( 24) 5( 57)
A6 2 ( 2) 3( 4) 1( 1) 4 ( 4) 12 ( 107) 4( 561)
BO 23 (199 ) 23 (1 330) 28 ( 436) 23 ( 263) 39 ( 1389) 22( 247)
B1 10 ( 87 ) 15 ( 71) 18 ( 185) 25 ( 341) 26 ( 198) 20 ( 280)
B2 14 ( 143) 13 ( 94 ) 21 ( 236) 20 ( 235) 22 ( 368) 19 ( 495)
B3 16 ( 92) 15 ( 101) 18 ( 126) 24 (1 231) 30 ( 512) 23 ( 420)
B 4 21 (. 497) 18 ( 384) 20 (. 311) 20 (. 431) 29 ( 372) 31 ( 634)
Cl1 22 ( 2283) 24 ( 1304 ) 24 ( 501) 28 (1 411) 33( 786) 34 ( 494)
Cc2 17( 765) 22 ( 496) 28( 671) 22( 246) 40 (860 ) 33( 575)
D1 17( 715) 22 ( 1605 ) 19 ( 624) 33 ( 564) 38 (1051 ) 40 ( 663 )
D2 12 ( 683) 20 ( 1150 ) 14 ( 219) 17 (447 ) 22 ( 463 ) 23( 379)
Total 65 (6031 ) 77 ( 6034) 80 (4667 ) 81 ( 3945 ) 9] (6637 ) 82 (5315 )

_6_

© Visual census was not applied to Sts.BO - 3, October 1996.
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Fig.7 Number of individuals for each species observed at each station; a total number of monthly survey through October,

1996 to September, 1997. Data are shown for the best 40 species in the total number of individuals. *1;

Belonidae

spp. includes Strongylura anastomella, Tylosurus crocodilus and others, however it was hard to distinguish them by
underwater visual census. *2; Species, which was recorded as Pseudolaburus japonicus here, is currently recognized

to include two species viz. P. sieboldi and P. japonicus (Mabuchi and Nakabo, 1997; Matsumoto et al.,

1997).
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Fig.8 Seasonal and temporal distribution for remarkable fish
through out the year but scarcely in the outskirts.
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Fig.11 Seasonal and temporal distribution for remarkable fish species -4. Species observed in both areas near and distant
from the discharge, and more frequently near the discharge in the winter.

scarce in the outskirts

fish assemblage

frequent near the discharge
type I
more frequent near the discharge
during winter
frequent in the outskirts type I
without any seasonal change type m
type IV

scarce near the discharge

Fig.12 Four types of fish species categorized according to the state of the distribution in the waters adjacent to the electric

power station.
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