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Ecological studies on the largemouth bass invading the Hija River of
Okinawa Island

Nobuhiko SHIMADZU Y

Abstract

Age, growth, reproductive season, feeding habit, and dispersion of largemouth bass Micropterus
salmoides were studied using 202 specimens collected in the Hija River of Okinawa Island from 2005
to 2007. The ages determined by otolith analysis ranged from 0.42 to 3.67 year-old and the mean
standard length of 1 year-old individuals was 134 mm and that of 2 year-old ones was 183 mm. They

were estimated to breed mostly from January to April by monthly changes in gonadosomatic index and
of water temperature. The examination of their stomach contents showed that most of their foods were
alien species, such as Oreochromis spp. and Palaemon paucidens, but Monopterus albus, an endangered
species in Ryukyu Islands was also found. It was supposed that the largemouth bass reproduced in
the Kurashiki Dam Reservoir and a part of them flowed out with occasional overflows from there and

dispersed over the whole Hija River system.
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FEZIT o 2N, WRRE RN ALE S S T
D P 2w, R GBEN, EHINEARL T
TN EES, BRRKTE 16.6 km, #ilf 534
km? QSRR ORBEEZF DM TH S (5L
D. WmEam»sf2 km BRICEUKEERH O, XKD
LRI OB EZ T, EINCHEE S Z 6
JIFT (Sts. 1 ~6) &iF7z. St 1IZEHENITEDER M
(26° 21'N, 127° 45'E, HUKHE B34 0.1 km, JIlig
37.1 m), St 2 IIHEIRST FEFMEEEROIME (26°
21'N, 127° 26'E, #92.1 km, 12.2 m), St. 3 1% #%
T8 E AL O LIV F 7 L1 (26° 21N, 127°
46'E, #93.5 km, 6.0 m), St. 4 X5/ & DA
(26° 21'N, 127° 47°E, # 5.1 km, 10.1 m), St. 5
VIR T B ASERAL M 549 300 m R (267 21°N,
127° 48°E, #98.3 km, 3.7 m), St. 6 \33Z# 5 B
N EROBEHSY LET (26° 22'N, 127° 48'E, % 8.7
km, 6.8m) &L/ (Fig. 1).
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Fig. 1. Sampling stations 1-6 in the Hija River of Okinawa
Island.
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TErEL, sE»roHzZHBI L. BNEMIZ, 10%
HPERIL< U O TREE L 721, rTREZRR D X TRIE L,
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Fig. 2. Monthly changes in the number of largemouth bass
St. 6 in the Hija River of Okinawa Island from July
2005 to September 2006.

7 A 30 AR, 8 AIC 13 fEfk, 9 AIZ O ffk, 10 A
I SRR, 117 EARNERE SN, REMEKESEA
BN L, 2007 48 9 H OB LAIRIIE S ITIZERET
<k ok.

“HE

BEMKDOEREAEIR, 1754 £ 29.0 (91 ~ 312)
mm CEHFEERZE (&h~&K) Th-oz I
(N=093) TIZ172.0 + 282 mm, it (N=72) T
13 169.7 £ 221 mm TH O, MHEOFEEARICIIER
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Fig. 3. Standard length distribution of largemouth bass
collected at Sts.1-5 (upper), St. 6 in 2005-2006 (middle)
and St. 6 in 2007 (bottom) in the Hija River of
Okinawa Island.
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THY, Sts. 1 ~5 & St. 6 TIXATE D ZIT il
THoiz (Fig.4:p<0.01).
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FiifR# Fig. 512, REXZFIORLE.
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BT ~4 BICEINT 2 EHEIND., A T7FNX
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Fig. 4. Age distribution of largemouth bass collected at
Sts.1-5 (upper), St. 6 in 2005-2006 (middle) and St. 6 in
2007 (bottom) in the Hija River of Okinawa Island.

400 -
& Sis. 1-5 (2005-2006) N=10
St 6 (20d05-200M) N=39
L OSLG(200TIN=117
300 + =—von Bertalan{Ty's growth curve
200 +

100+

Standard length (mm)

0 2 3 4
Age (years)

Fig. 5. Standard length and age of largemouth bass collected
from the Hija River of Okinawa Island with von
Bertalanffy’s growth curve.
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Fig. 6. Monthly changes in gonadosomatic index of female
(upper) and male (middle) of largemouth bass, and of
water temperature (bottom) of sampling stations 1-6
in the Hija River of Okinawa Island.

Table 1. Diet composition of largemouth bass collected from
sampling stations 1-6 in the Hija River of Okinawa
Island, expressed as %IRI (relative importance index).

alRI
2005-2006 2007

Prey animals all Sis.1-5 5.6 StL6
Fish
Poecilia reticulata 0.5 252 00 00
Oreochromis spp. 25.0 529 104 7.5
Gobiidae 2.5 00 19 16
Others 6.4 0.0 425 1.1
Crustacea
Macrobrachivm formosense 0.4 150 00 Q0
Decapoda ( small size ) 12.7 44 54 123
Others 0.4 24 15 01
Insect
Odonata ( imagoces ) 9.5 00 93 72
Orthoptera 1.7 00 51 06
Gerridae 8.5 00 04 176
Formicidae 15.7 0.0 04 363
Aquatic Insect 5.0 00 123 &8
Others i 0.0 108 7.1

1295, YURTIZ15.7, Y AHRETIE85 THo/=
(Table 1). 20054 9 H~ 2006 £F9 HAD Sts. 1 ~ 5
DHT AL ARETIE 52.9, 7w E— Poecilia reticulata
T3 252, =X 7 X 5 F J/ T ¥ Macrobrachium
formosense Tl 15.0, St 6 ® 7 7 2 X A ¥ TI&
104, fafE AR (cf. T A X AFH) TIid 425, /Nl
ITEHTIE 54, b2HRHEKRHETIZIS, NyyHTIE
5.1, AROHRE EDAKERBFETIE 12.3, 2007 4
6~ 10 HIZBIFSSt. 6 D7 UFRTIL36.3, 7 AR
BTz 176, NUTEHTIZ 123 THo =,

% IRLIZ K W A3 St. 6 Tl ¥ w7 F F Monopterus
albus, 33 /RY¥E Rhinogobius spp., 47 57 N\E
R. giurinus, 7/ / 3V Tridentiger kuroiwae, /\F
H, NTH, 2UFa2UHOKHBRESHBIL .

FF 7 FNA D, HAENO M OFHHEKET
F4~7iRTHY, FEETIZI0OREZBASZIEDDH
M6, THROFMNEZNEINTNWS (E 2002). =
7z, ARFEOAEMFIER/NEIIREICL > TRERAITR
<, MEHEE B ITEEMEAE 230 mm AR E I N TWD (-
AFE, 2002). ARWFFETIE, HEEH 3.67 mEEMT
HO, i 2 FTHEMERE 183 mm, 3% T 226 mm i
ETDEHEEI NI E0 S, o FF 7 FIINAUT,
FRER U T (BHR DY D 75 < BB E D RETT DS TIRWEER T
HolEEALZBNL.

FF 7 FINAIZ, HAENRN MO FEHE K TIEEN
SHIEICHIZD4~6 AICEINTAEINTHO, W
MEDORMY LA THRBEOERENGSNTND (GEH,
1988). UL, [L#ITid, WD GSI B L UKIR
DORRAEANS 1 ~4 AICEIT 2 EHfEINE |
FEEETIIAROEIINIEEIC L > TR, SHED
FARBEDTIE S5 HFA~ 6 H (Kramer and Smith,
1962 ; Brauhn et al, 1972), KiEEO 70U M T
WFEREWHDOT 11 A S ENZREL, @EET 2 A
EINTWS (Robbins and MacCrimmon, 1974).
MRS S T OU SN, A 26° & 24 ~ 31° THRE
ROFMEMIICMELTBD, KR, KEOZFHIZ
HHELLTWEEEZ LN, TOKIBOAELIZEDE S
KD ICHHIER COA A7 FNZDREIHN—FH L TN 5D
DTN LHRINS, HELT7OUFMNDOKS
IR KIR T, FHEBDERICER SN2 B0
PEPN (Miranda and Muncy, 1987) Zfi &, 7Ki&ds
KTFI2&EbITHAZFBLRTIUIRSRN, 20
KO REX DRI, B SHREICHEINT 2K
BOTHHMN S EANBBINDDND LR,

HRAEWDOOH, BEEWRBIRIZRLUEZAT AL A
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HZEILD, Vv E—DAPIEREFEDNANSHEE
SAENTSRFE (FEH, 1997) THo7/. —HT, ¥
TFFOLDIT, MHEDOL Y RF—4 THEGEHE T B
FHICHESIN TS (PR, 2005) 447 FN
ZWZHBINTWEZ ENHLSNIZRS . KIS L
T, A7 FNRENEOAENED L EEIT
AVHRRRIZ) AR OHHREHAEL THAZZLONWT
WZEINTWDS (FEH, 1991). BHIFRICBNWTH
2007 D St 6 T T VR T A R ED % IRI A3
<> TWw/ St 6 ?d 2005~ 2006 4F & 2007 4£ T
3, BEOEEAREDOANDERITNESS/Bo> T &
M5, BIFEDIZEALEDREIRNIEW L 72 BEIL, A
LEEIN2BFRITVERST A SRR EEHAELR
TSR SR WEE AR EREICH > EFEZ LN

B TFRICALET % St. 1 TIREUKIEI X 5K THRN
PR NIT/IE->THBY, YRMAbREINZEn5T
FTFINZNEINL TWBaJaEENH -7, Lanl,
ESINEIMB L Z Do 28 L THEERE
90 mm DL FOEKIL, ETHETHREINTBEST, #
KEHBR THMRINBN 2 &SI TIEH
AL TWBWAEEE A E N 2. AHY LA TIEARED
EENHRINTHD (BUY LEH, E), A)
& NE FIZAET S St. 6 ThH % < OEENRES N
T2 ENG, F ARSI ATFENREAL T
WD R[EEMAVRB I N, BEOEHY LTI, 2005
£6 H&E 200645, 6 71T, & & BFKALAH B /KL
A 0.77, 032 m EED, BikEMNRAKT 13.61,
3.82 ((E V15069, 0.62) m3/sICELZ (AHY A
BRATERD . KFIC 2005 4F 6 HITIE, HERERTARAS
BAHTICER U220 KN &R0, BETIE
1892 £ AR/KE 711.6mm % 113 XD ITHEFT S
860.5 mm ZEHHEL T3 (K %E, 2006). EHiE
D7~ 9 HOREMEKEIT, 20054 7 H~ 2006 4 9
HICERE SN EERE D 56.5% 2 HDTHD, #iKiz
X o TAMEDR F Uz alREtEDsR < R I N7z, AR
TRTCOEMTHBINTBO, L OB ERT THt
HENZATREME S H 5708 Sts. 1-5 & St. 6 TIIFTH DR
HEEERDOHEVPHEBICHRENREFRbEHTH>1= 2
EMNG, BMY LG St 6 1R A LR AL #) 17K
REWIC M LEBZZ SN,

AT HBT 200, bk, FEIN, ABtEd X OsE6R
ORI, oA F 7 FNAIHFEEBIUOAE
GORERRE FICH D, BRY LS DRAFEKIZK
> THEHADKER > ISR S, 7)1k D A=W il 2 2
FELTWaEEBZ N, BIE, HiNE < OEkRED
KO ADHENA BT 2 RS IEEICIE, BAKEICEST
HWIHE L Z RO LADNERS D, 20D bEisy
LEEINNY LTIE, HTAZAERY avF a7

Plecoglossus altivelis ryukyuensis 75 E Ok B XEMN
LROITLMNEBEL TEREBEZLNTND (i
WEERRE, 2005, 2006). AT FNZIZDOWTSH,
INSDY LMTER LSS, ¥ AMETEET
SHREMEDI D D, S 5T EIOFEKE TH 2 Ha#)il &
FHEIZ, Z L5 DFE FIZEL > TR HIRAT 5]
REMEN D 2. BEY LN B T 5RO AR,
BNSH O SREREN A ON S X DI —KDOH 0 A
EBEIZHHENTBY, 1 ¥ —Fvy hOU LT ETH
BN Tnwa (52 2). H#ElofEkE, BEIN
FBEMY LEES THEMIIZERICRET S ENT
EL720, MOKRNDILHGR & 725 FTREMEAYE V. B
Frae B E L8, 7 EMICK2RETIE, RESN
BHEEEREA RN A U, BEIIRETEBRWERE
WETHEEBAREZRS T ENTEZ, N BT
SAFEORRERIZIE, BEALE T HEERZRESY EMT
NS 22 & &, BKBRIZY LB TN TR R LZEE
BT LI ENENTHDHEEZEABNS.

E 3

AR EITIRDITH D, BRERA AT | AR
FRUEBIE ONLRE—E RIS A & LTS 4
ZEWE. @WCHEICHD, REEFHEMNIZEAT
BEMEEMELOEARESRICIIEREREERLZEN
o, Fiz, BRY LEMRREHKICIIEKICET 5 &
B2t L TIHWz, AREREZEHSK, 2408
B, L DL LITHEBITENWE, 2 IR L T
LU EF5. 2L TR &K D FEICEH#T 5.

2 =]

2005 ~ 2007 FFITMHRE LRI THRES N A F
FNZ 202 flifkZ I WT, = OFE, RE, FEINH,
BB LSO ZilATz. BADHTIZLD, 4F
HE 042 5®M 5 3.67 RITHZ 0, dm | R CHEMEAKE
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AToh2EMESI N, SNEWRETIE, HOKEHY
WEHIAZXAERAPITE EWo 2k TH - 7278,
H I FFO LD ICHERIE THESGEHINTWSHED
WOmolz, AF 7 FNZIEHY LK TER L T
B, TO—HEMOREETFOMKE EBIZTEINBHEL
eI R BT B Thwo e & HER S N/,
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