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Seasonal Changes in Age and Folk Length Composition of the Bigeye
Trevally Caranx sexfasciatus in the Waters Adjacent to a Thermal Power
Station on the Western Coast of Kyushu, Japan
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Abstract : In order to make sure that the area around thermal effluent outlet of a power station functions
as the wintering ground of the bigeye trevally (Caranx sexfasciatus), one of tropic carangid fishes, seasonal
changes in age and folk length composition of fish shoaling around the thermal effluent outlet of a thermal
power station on a small island of western Kyushu (Nagasaki Prefecture), Japan, were surveyed and
compared with those of fish inhabiting in the fishing ports located in the outside of zone of temperature
rising by thermal effluent in waters adjacent to the power station.

The specimens of the bigeye trevally were collected by hook and line from October 1996 to December
2000. A total of 235 specimens (folk length range: 177 to 543 mm) were caught around the thermal effluent
outlet of the power station almost all year round. By age determination based on the annulus of opercle,
0-age group fish were dominant (69.4%) and | to 3-age group fish were also observed.

On the other hand, a total of 59 specimens were caught in the fishing ports. All of them were 0-age
(folk length range: 104 to 208 mm) and occurred during only August to November.
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The results suggest that the bigeye trevally, which is essentially distributed sterilely in this study area,
winters in dependence on temperature rising by thermal effluent and survives for several years around the

thermal effluent outlet.
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Fig.1 The bigeye trevally Caranx sexfasciatus shoaling
around the thermal effluent outlet of a power station
in Nagasaki Prefecture, Japan. A, a school in front
of the outlet; B, fish caught by hook and line.
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Fig.2 Location of sampling sites. Site D, in front of the
thermal effluent outlet of the power station; sites
@-®, in fishing ports on the opposite side of the
strait to the power station.
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Table 1 Sampling record of the bigeye trevally used for
the present study.

Sit Date Numberof Range of FL.
Sile .

specimens (mm)
® Mar 4-5, 1997 12 191-236
Apr. 4-5, 1997 24 193-343
May 7-9, 1997 5 200-450
June 10-11, 1997 3 209-364
July 3,1997 4 261-480
Nov. 19, 1997 7 223-447
Feb. 4, 1998 2 334-405
May 20, 1998 4 201-253
Aug. 10, 1998 2 300470
Nov. 14, 1998 12 20:4-252
Dec. 9, 1998 23 218-496
Feb. 235, 1999 20 204-442
May 19, 1999 29 207-418
Aug. +-6, 1999 14 259-H0
Oct. 26-27, 2000 26 187-395
Nov. 16-17, 2000 22 177-390
Dec. 14, 2000 26 203-423
Total 235 177-543
@-®  Ocl 15-17, 1996 5 151-179

Nov. 14, 1998 1 155
Aug. 6, 1997 3 121-133
Sep. 89, 1997 8 121-171
Aug. 9-12, 1998 25 120-170
Sep. 7-9, 1998 14 138-208
Nov. 10, 1998 3 104-179
Total 59 104-208

Site @, in front of the thermal effluent outlet of the power
station; sites @-®), in the fishing ports located 3 to 4 km
east of the power station.
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Fig.3 Opercle of the bigeye trevally in different folk
lengths. A, 193mm in FL, with no ring marks; B,
348mm in FL, with one ring mark; 450mm in FL,
with two ring marks.
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Fig.4 Methods of measuring radii of opercle and ring
marks. F, focus; r, and r,, radii of the 1st and 2nd
ring mark respectively; R, radius of opercle.
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Fig.5 Monthly changes in marginal growth index of opercle of different
ring groups of the bigeye trevally caught at site (D, in front of the
thermal effluent outlet of the power station. O, l-ring group; @, 2-
ring group; [, 3-ring group.
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Table 2 Monthly changes in number of specimens of the bigeye trevally in each age group.

Sampling  Age Month

Total %

site (year) Jan. Feb. Mar. Apr. May Jun July Aug. Sep. Oct. Nov. Dec.
@ 0 13 12 18 28 2 0 0 0 24 38 28 163 694
1 - 6 0 2 7 0 2 14 0 1 111 44 187
2 3 0 3 3 1 1 0 0 1 2 8 22 94
3 0 0 0 0 0 1 2 0 0 0 2 5 21
>3 0 0 1 0 0 0 0 0 0 0 0 1 04
@06 0 0 0 0 0 0 0 0 28 22 5 4 0 59 100.0

Site , in front of the thermal effluent outlet of the power station; sites @-®, in the fishing
ports located 3 to 4 km east of the power station.
Sampling was not conducted at site D in January.
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Fig.6 Monthly changes in folk length of the bigeye trevally in different age
groups of the bigeye trevally. X, 0-age group caught at sitt @-® in the

fishing ports;

O, ®, 0O and N,

respectively, 0, 1, 2 and 3-age groups

caught at sitt D in front of the thermal effluent outlet of the power station.

nigmot-, —%, 6 ALK T, 6 A LR~7
ALEAIZ, 1, 2#giEL HIIMGIAKI0. LT &
BEITNEL2Y, ZOHRKREBIZKEL 2T,
123 E~F @213 1 #waET0.47~0.73 (FH
0.617), 2HEREETO.61~0.92 (Ft50.767) &72-
720 SHEREEIZOWTIE, T—F B 7enh, 7
~8 AIZHRTI2ADENRKE L, 7~12HDH]
M oWTIE 1, 28EEE RRROEIBR L7,
UEDFERND, EMEROWBIL, F£1E, 5
A TH~6 A FTAIZEMRIND LHEINTZDT,
DO E L - THERE LT,

Table 212, ¥RiHABOFEmMMKER LTz, 5
BRTHOK AEETIE, 9AZREA (1 A&
AT TWRW) XU TATUNREE SN,
O AN EHD69. 4%, 1AM T%, 2
AN 4%, 3mAN2. 1% Th-o7lz, 4AaLL
LVOwTi 4 Al 1 EEOHRHES N, i
BHRIEOIR DA RRETCH -2 E

IE B TERD 72D, 5HBHVII6ER
iz, ZOLEHIZ, BUKkAIETIZORAENE
Thot=72%, 7T~9 A0HEIZIZOmANEER
WIhzihot,

EE;



ZHG  REHRLOX L AAT VOFEERYE

—7F, *EOEETIE, 8~IAKFUIAT
U SN, £To0RAThHo T, £z, KK
MRS & RIS, 8 ~9 A <EHiEnT-,

Fig. 612, FEWMHHORXEOEHELERL
Too 728, 77 7 ORREIZOWTIE, FHEEFO
EROFERE (5 H Ta~6HTA) YT
b6 AxAL LT,

Bk O ST TR L7 Bk o B X R &HIX177
~543mmTH v, FMEREERITIL, A 177~257
mm, 1 AN 259~362mm, 2 #%AN 364~454mm,
S AN440~496mm Th o 7=, KEMEELD, 6
A 12H £ TOWYMIIZEXE ERKT 5,
RAUBOBBIZIEH 0 ELLRVWEBEDH -
7=

REFOTFEOBRBN TR SN 0BADRE
XEfFIL, 104~208mmTdHh>7-, 10H Ha~11
AvmicgEfisn-MEo R X ERMAIE, 104
~179mm (F¥J158. 6mm) TH Y, [ ZIFREFHHD10
ATFaICBKAEE CHEMI - 0mAa (BXE
HEPH187~233mm, F45210. 3mm) LY &/ TH -
7=

5 =

IRPEKIC K D FIIRDOSMAUNZ (L E 3 B IRBEN T
1L, 8H LAIMNGILAHFEOHBICORF I A
TIUNEREEN, £E8T0RATHo7=, ZHhITH
LT, BEBEFRORIEKBUK D ERTIE, 12IFE
FEAZOE > TEX U AT ORI, 1AL
rofEEL R EENT, INLORERITE, K
Sk, BRI HBRT A EEITES S/ THY, B
HEAKIZ L B FiBIE o AMUOMER TIX, XFDAER
IEREETH B, Bk DU ER TRk O F 5
PFITIEF L THIA L, BEICE->TEEL T
HILEEMITBMBREZZONSD,

7212l BXEROFHENN O, HBok Dk
IZHBWTH12~5 AD&FEF.L L LI BRI,
JREDMEMT 2 Z EVHIA L, Z oMM OEE
AKEERA O BERKIRIE, F14~18CTHY (11
AR, 2002), KFEOABSEMLE L TEr/ D
LW EEZHNEA, RPIBOKK O FEE
DOKIEIE, #20~23CTHH (LA, 2002),
MA#S (1992) 1k ->C, MIEAY, WEHkEHE D
KT, SBTEOMLEDEKIBOEENBE S
NTITCUT LY e &L, KEOKE I+

DRAKEEENME-N TV EEZBND, TD
oz, KRS BT+ E e
RAKBEUENFEZN T DI HEL LT, KEN
EETH0IE, ZOHROFREIEDBERO A K
KIBNAFEDOABIZHE S o, REAEDTZD
DITENEREAY, UK EEHRICHIR IS D Z &
L LHMBRIND, ok, AHEOEMET O
OFREHIX, 5H TFH~6HTaELHEIN,
FIFREEEY (12~50) »olEH (6~11
A) ~OBITHICRHG L, SWOBRILZZ DX D
RREEOEERMLI-HDTHA D,

72, BoknmEE TR, 7~9 AIZiX oA
NEBINT, 108 TAURIZZERHEND X
IR oT=DIZxt LT, FHEFADORENTIE,
S~11AILOAH O AN INT, ZOREEMN
5, BE~FKOM, FERTEDHEEIZIA L 54 LT
W O AT, KIBEOFEFHIMRE TIZHE-T, K
Y G 2R KR S A SR D TRk T i~ & @)
LTV A AREMENRIEEN D,

=72 L, BEEOEKBHIZEWTH UK O
WCRKBDX U AT VNS L TWH I L
(ARG, 2002) R, 10~117 (2 FEFTE LW
OFBEN & HUK DI EROZNEFh TR I
BEARORYRICIIENRAOND Z L%, kOl
FE OMEEDIRIRSC, AROREFT DI
T AEENBEIOHEED LT, RG22 8005 S
nTna, 5%, ENERIZLAXVTAT D
IR « BAEORE, RN AT L
A MY —IZ XD REFEDMEESIZB T 2 FHiIN 2
BEREOEIRENLEEND,

B

BB D EMIZHT=> T, YEEFHTBIWV
HSTIRER RIMLE O F 2 (I E K22 ZWH & TAV T,
Fm, AREOLEVFEOIZE LT, MEIEAWE
FEAYBRBEMIETOEB DO 2 1% DhihE L
RLERLITEREE W, L OBILBAL RS,

Fio, TOWmMTIE, WAEEXEERT X —
T (48 2 OB SN IRER R B E
FERER LORBFEEERFHIEE - REFEND
RSN REMBEEA b=y FU— T
SMHEORED D L—EHEFAIZBTART S
DOTHY, BREIMICHEEZRT D,



S REEUOX L HTAT COEKGLERYE

51Xk

HEBRIL (1988). X oA AT Y. [HAEAE
R 2 R GEH — - BREAK - wE R
— - LUyERE - EEEBR), BHIERFEHR
2, B, p. 151

ER{ER (1989). EARD 7 F BRI HKT
XUHAAT VI EMA~NGE. FENEHTTLY,
No.234, 12-13.

RFEE (1997). ¥ H ATV, NUED 7 —4
¥R AROWKE] (A I - SRR KGR ,
& gEatt, B, p.317.

AKRESESC « AR - ABFRIT - TEHEH - Hi

&« KEWE - THEE (1988). FELK
B KL DERICAE - fRE. RIGKF
IKPESFERAFFEERE, 79, 9-20.

Laroche, W. A., W. F. Smith-Vaniz and S. L.

Richardson (1984). Carangidae:development.

In “Ontogeny and systematics of fishes”,

American Society of Ichthyologists and
Herpetologists, Special Publication, No.
1, pp. 510-522.

SRR - EHEEE (1959). 7Y OKE & En
BT ot 5E—1I, MEFICLI2FRERE.
A AKEFSTE, 24, 803-808.

Smith-Vaniz, W. F. (1984). Carangidae. In
“"FAO species identification sheets for
fishery purposes. Western Indian Ocean
(Fishing Area 51)” (eds. Fisher, W. and
G. Bianchi), Vol. 1. FAO, Rome.

AWM - mEL— - KB 5 - ILAKRF
(1992). MK FABHEDIKIEBFLRFAIZOVT.
WP v EEBRPTEEH, 5, 49-54.

IWARIEZ « ZJHHER - MREX - RE & - =i
FEZz (2003). JUM P D K F1 5 ERTE D i
W BT B inEREO S L IRYEKICIEE S
5 RERE ORI, WIEAEMREIT RTINS
#iE, No.5, 1-12.



