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RSB F L (R s A & 5 ERER
SR D HE OB 2 8 SllEEh, A4
27 F I A Micropterus salmoides, 7 ) — ¥ )L Lepomis
macrochirus %13 U & § 2% D DI R FEEN 2 Dk
FHI T Tt L S BB S I L 072, ZOHREWLED
PCRPESSRAE E LIRE SN EYCB L TR,
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IR, 2008).
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TIFFES A Y 2 b (BREEA, 2008), fd Ak
EAEPIZOWTIRERALY v F U X+ (2007a5
2007b) ~OEFOH BEIZ K 0 FIF L 7=

) E
‘?ﬁ’oﬁwgm Kyushu 4

oSt 1
St.
Chikugo

River Wi zuma

Fig. 1. Map in the 12 ponds (St. 1: Yasutake; St. 2:
Chinzei; St. 3: Zendoji; St. 4: Seidoji; St. 5: 3rd
Magota; St. 6: 2nd Magota; St. 7: Dannnai; St. 8:
Imamura; St. 9: Shiroyama; St. 10: Isobeyama;
St. 11: Tarei; St. 12: Shiromizu) in Fukuoka
Prefecture (A-C), and detail maps of the
Shiramizu Pond (D) and the three sites in the
Chinzei Pond (E).

2. BED/-HDERIT—2DEMHE

A LRI L 7= 120 11 A O % Fig, 1A
—CIZmd. AFKATNORRAME (St. 1), #4H
(St. 2), WEFOZDMW (St. 3), —HO DD
HOEEM (St 4), F=fRHM (St. 5), FFRH
W (St. 6), M (St. 7), SAhuh (St. 8), %W
NOIRILD 7z (St. 9), #AILD 7z (St. 10),
21L& 4 (St 11), HAKh (St. 12) %t L7
P 722200) —= v 7% FKT 5728, 2006455
2008 - DI & 4 210l FOSIRH F X OVKAE B HOSH A
TAFEMHL - BEIIOWTE, FARE2—4401
R OFE O, P (268i1800H ), & ® M (0%
50cm : HA1Imm), ¥ 7 # (I1#££90cm : H-A 3mm)
o TERIET 2 A w2 IR U 72 i3 B
Tl (2000) (SHEo THERIE A TS & & B, MT
AR E A L. 2 LT, REIhERAE

3 & - F FEREHTICTHOE L, SR I 10% 1k
AL VTHEE L TERIZT S0, &5 0IEFERE
2 B TR B o e R L 7z

AAREBEFEIZ OV, —EE AT AkER
e AR OF L - s, 2009) &R
L7z, #AEH 1A TREBARE, o 7KEE 2 ol L
6RO & B %> TIERICERET 2 k42
W7z FEERIZ A TT0% 7 L a — L CREE L, FEBR
BICR bt - 721%, FRUEREE (534~ 1065 T
B L5, NG - BH (2005) (129¢ > THERIE L
7o, sk, AARMETIEEISHHEEEZIT-> TnAnZ e
AL THL.

B HMOBEIEH & LT, REBOKEEHES
3L yls, Z2OMDIEE WX ETEMIL 72, F72,
KEEDS> B, av o) — MR LI rOREE %
FHL, ZzoosETHRLCary s ) — #EREE
L7z, Zofl, $bom )Rk & o FAER IR
T UEBEROREEIZ DWW T & EEMR L L7

3. BKMIZH T BERERDER

S}k FOH O BEER 13 2008411 H 8 H IS, RN D
FAM (Fig. 1D) Tif > 7z 93K 0 Tl L %
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1E), WMEEEEA 10m & 282 K5 ICEREL L,
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LI 4 HEE L 7=,



i LN DM F51F 2 SRR AOM T LIS K 5 Bk 49
Mesh THz <, Al BRI L7z, Ledio T, —

MR & F

1. FHEOEE

12 DIEAKIRIZ 1 B ST — 4 % Table 1127
A FNZDOEBEBHER I N ZDIE, W (St
2), L& 4 (St 11), Ak (St 12) O 3T,
T —FNLOERBMVIER SN 7201, RRAM (St
1), #9999, e (St 4), F=FRMEM (St 5),
B FREM (St 6), £ALH 4, AKMOTEIITH >
2. ThHDH B, BRAMIZOWTIEZ DAL

W, ZRAZ ) - v RERE LT, $PEN], TEESE
W, S fRHM, S T ERHM, 2Alx 4, AKto6
fEr e Eh (Fig. 2).

121D 3 Y 2 ) — R RE, EESE, B
TRHEM, 55 R, WL 7z0M (St. 9) 12\ T
50%LL LMl AR L, Zh LSO 72 0Tl 50% A
D% L7z, 50%LL Ll & /R U 7z 153, 25 =
FREN, 55 FRENH, 3RILO 720 Wi ook fRBR % 0
TERAERERDEIE AT X 2 n@ErE LT, it

Table 1. Number of individuals (+: 1 to 10; ++: 11 to 100; +++: 100 to 1000) of the freshwater fish species
collected in the 12 ponds in Fukuoka Prefecture between 2006 and 2008. The invasive alien
species and the threatened species are selected on the basis of the Invasive Alien Species List
(Ministry of Environment, Japan, 2008) and Red List (Ministry of Environment, Japan, 2007 a),
respectively, and the domestic alien species are selected on the basis of the alien fish list in

northern Kyushu Island (Nakajima et al., 2008)

Stational number

Species
1 2 3 4 5 6 7 8 9 10 11 12
1. Invasive alien species
Micropterus salmoides + + o+
Lepomis macrochirus + tt+ ++
2. Alien species (caution needed)
Channa argus + o+
3. Domestic alien species
Opsariichthys uncirostris + o+
Squalidus chankaensis tsuchigae +
Carassius cuvieri +H+ + +
4. Threatened native species
Rhodeus ocellatus kurumeus +H+ +
Hemigrammocypris rasborella ++
Abbottina rivularis o+t + o+ 4
Oryzias latipes L e
Tanakia lanceolata +
Coreoperca kawamebari +
5. Normal native species
Zacco platypus + o+t
Nipponocypris temminckii +
Pseudorasbora parva e e A + ++
Hemibarbus barbus +
Pseudogobio esocinus esocinus +
Carassius auratus langsdorfii o+t + F + ++
Cyprinus carpio + o+ o+ + + ++
Misgurnus anguillicaudatus +
Silurus asotus +
Odontobutis onscura + +
Rhinogobius sp. OR oot tof tof tof
R. giurinus ++
Tridentiger brevispinis + o+
+

Plecoglossus altivelis altivelis
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Fig. 2. Screening results of the 12 ponds in Fukuoka Prefecture by the
protocol for the elimination of invasive alien fish species by the

pond drying methods in this study.

MERILZZ. ThabE, B2 -V IOMR
LT, 0l 2l s, KO 3T AGEE X
h7- (Fig. 2).

Zho 3 5 B, STEENI TR SR E M
TSRS 5 720, Wt LIk 2id 9k
AL HIMT X7z, 72, LA L1120 T AR
KHOKEGHRE LTHHEhTWE44THD, FL
LFEARREE W L 22, TabB, Rk 1) —=
VURER S, ARFBEE O TR KM A i
L (Fig. 2), Wi UIC &k 20RMEMR AL 72 (8%
k) .

SHOHE=Z2A 2 ) —= v MEETIIAEDa Y »
)= MERERICEH Lz, 2 LT, ARz DN T

AR AR < 11 D IbASR Iz DWW TR R & kR Rl
HOMBIREB ORI ML 2L 2 4, #iEED L
FAZE - TRE2 WA § 2@ % /R L7z (Fig 35
Kendall DINERIHIRE, = =—0.6359, p<0.01). Z®
WRAEZL L X, BB ERITKBEOERE 2
G RGN s NBA Vo8 R T2 2 8
&, FEkOFERAERRRIIE £ THEIC AR THR AR
BMAaEFEET 5 LT, MOTRYTHB L I xhs.

AR 2 b & Table 218§, BB (2007D)
2o T A HEPAKERREELT, =¥+7
AVAR, FEVFEAVITFyTuSTEE LI LY
BRREI N, ZThoDH B, THF7 AV KPR
flit O R OSEPEH (St. 2) Aok h ffEIZD
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Fig. 3. Relationship between the revetment rates with
concrete (RC) and number of aquatic insect
species (NS) on the basis of the data in the 11
ponds in Fukuoka Prefecture.

WX, BIEA (2007a) IS HohBAMEE LT
2 F WAL COBIO RS LIRSS TRE S I T
BY, 3ERHOBTIZEIEHIZ B VT4 (=9 K
VNG AFT, YN RFA, AXH, VFTF) O
B X7z (Table 1).

SR OEGIHOEEIZ B 72> TiE, 1bAME T
LIk 2Bz RifEte LTHEBLEZ LrLARS,
AR, TERAEOLRERHI L 2R DOHE TR & %
&8 7=k (HERE - FAIR, 2008) TH B Z LWL F L.
FPHIZ DN T, T LOFEEOH L X2 5 RHE&
7)==V ZFOR A2 SN L2 DD, FdE
OB NR LN 05, AROERERES %
FEhiL, ZORRICHEDONTHOETFEEEET S

Table 2. List of the aquatic insect species collected in the 11 ponds in Fukuoka Prefecture between
2006 and 2008. The threatened species are selected on the basis of the Red List (Ministry of

Environment, Japan, 2007b)

Stational number

Species

3 4 5 6 7 8 9 10 11

1. Threatened species
Neohydrocoptus bivittis
Limnoporus esakii
Appasus japonicus
Hesperocorixa kolthoffi

2. Normal species
Noterus japonicus
Hydroglyphus japonicus P
Leiodytes miyamotoi
Copelatus kammuriensis
Platambus pictipennis
Agabus japonicus
Eretes griseus
Peltodytes intermedius
Haliplus japonicus
Coelostom sp.
Enochrus simulans
E. subsignatus
Helochares pallens
Sternolophus rufipes
Amphiops mater
Berosus punctipennis
Aquarius paludum paludum
Gerris latiabdominis
G. nepalensis
Hydrometra procera
Anisops ogasawarensis
Laccotrephes japonensis
Ranatra unicolor P

jacBiav)

aeRaviiaviiye]

Micronecta sahlbergii
M. sedula p

javaviiav)

avBiav}

jaslavRiaviaviiav]
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REMR S B L En s (Fig 2).

2. AKX TOERRDER

ZEl, [ TERR X A kO % Fig. 4
R, A FANZIZONTIE T0kg, T —F L
2D TR 120kg 2RI, BRER X A7, BIEIZOW

Fig. 4. Photographs of Micropterus salmoides (A) and
Lepomis macrochirus (B) eliminated in the
Shiramizu Pond on November 8th, 2008.

TS FOFITE T h 72 Y% L iEE < h 5/ R
2 7kg, THLLEOREMEKH 60ke, HEIZDWTIE
kA 100kg, THU LN 1Tkg TH -7z HREL S
e Ui Bug, Mmkf, Thll Loz, 442
FONZ TIE270 6 K U207k, 7 —F )L Tk
50000 ¥ & O350 A TH - 7=.

SO FAE TIE3 M OEERTE, OtoKikE D
B2 K BRI A 4 3R L CHE R 3 B Ah R A & i
@K = 5% - 72 KT TSI & 0 i, O
SIS & - THiME, #Hwiz. ZOdRT, REDE
B oh ok f & Bl C % 72 DIk = DR B &
ZHETH D, SRR X sk Ao 9 #IL L
AEENTHEL 72, L LANS, ZOH%ROIENEE
SIIZBI L TiE, HORICHERT L 22080 2z 0 Hh5 1 %
T ICHETE S, PHEIZOWT IO & BRE &
Niz. Z D Vo epih &I EERER % 1R 2 R, %
DB OB % ZE L 2 AR ESVHATH S & F 4
5.

BUE, tke SRR A ERER SR TSN,
% AFIEFRANZRINT B 4ROk ks L, {E
KAERERNDHBELFHD S Z L EHELTHY (M
BE - AR, 2008), 77 dEeMkAHME LY
DTG, 2V 28R, 5T L, Fhloit
UIESEIIHY ROk BHERR L Tl D, —EDx)
BHRH2EDEH NS,

3. $EEHIC B I 2 FHADOHEGH

SO A THRIE SN A F s FNR, T
L — XN OfERE, k4 X &2 O BUGT % Table
3ITRT. AX 27 FNZE5H3IH2S68HIOHET
O, 7L —FLIE8HI10HA, 6 FERT H £ CHRE
SNz, ZTheOWBIMIZC3OATHD, ClE

Table 3. Number of individuals and body length on larvae, juveniles, and young fishes of Micropterus salmoides
and Lepomis macrochirus captured in three sampling sites (C1, C2, and C3) in the Chinzei Pond during

May and November, 2007

Micropterus salmoides

Micropterus salmoides

Date individuals (n) Body length, mm individuals (n) Body length, mm
C1 Cc2 C3 min. max. Cl1 C2 C3 min. max.
May 31 0 0 8 19 29 0 0 0 — —
June 8 0 0 7 25 40 0 0 0 — -
July 9 0 0 1 51 — 0 0 0 - —
August 10 0 0 1 101 - 0 0 21 14 25
September 6 0 0 0 — - 0 0 11 19 30
October 24 0 0 0 — — 0 0 10 28 37
November 7 0 0 0 — — 0 0 5 35 44
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CoTRBEEI ML >7=Zen 6, i L ilifE
OAFFEFOKRTE LN CIMEICH 5 & D L Hlif x e,
531 BIZHREL 724 X 7 F 32D H A H 5 13 W
GHEGEBIRT 22 e TE (Fig. 5A), %O HJE
¥i230—49AKTH > 7= (Fig. 5B). Zh 5 DRI
Ly 1y A2 61 » AERICA 4 2 F N 2T
BILL 72 L a2 RTEDTH S, ZORITZAN 16—
22CTHEEIIL, 7T—10HTHHMLT 3 Z Ao hTEk
D IR S, 2005), 4—5RHIZH & 2 F23 2 ApENN
LW REMED . T —F iz onT g Higa
BT b2 MnTE (Fig. 5C), 8HI0HDH Y 7L
OHEHBIZ18 —38ATH > 72 (Fig. 5D). F+ 2
FONALRRIZHE 22L&, 6 —THIZEINL Tz
AIREE A E O T4 5.
FEPHHIZOWTE, WT LIZ K 2ERAFEER T X &
VIRPUZ & 2 28, AFHER OB B REE DY) 7
RehTndZens, (FREBIIAZXIR L LS
FRFH U BRI RN & HIWrd 5. F 72, WERE -
AR (2008) T b N2 RAERTFEOVEDT
HBEIVEOMIEAIT S 12572 5T, BRT 5 &
BRERS 2 AL 5528, DA & SE Ok E
EREOREINN, &b BERBRT 5 HHARL TW 5.
Z LT, WIS Z LR A 4 2 FNZ, TIL—
FLLHIZCZOARMBIL =2 &%, PEINGT G Z
DRFBIZH BN BN L ERBTZ28DTH
D, WRT 25T -2 Th b, WTh
I &, ME L BB FEAFE T E A nA, S

(B)

40 60
e (D)

20 30
Rings (1)

Fig. 5. Photographs of sagittae (A: Micropterus
salmoides; C: Lepomis macrochirus) and the
relationships between number of ring on otolith
and body length (B: M. salmoides; D: L.
macrochirus) in each invasive species.

DK Ik FEHO LA 2 WA T TS T &
B, Wil EWBRF 2SI M E D AZ8DEE R
5.

LR KM T OWT LIZ & 2 BRER A LIS 2 5 4 %8
L2202 E, HEFHO -z RN AxT= 2
VIODEBEAEMBEE ST LA, FLT, #EMICE
B AR REIAE A W Y) e Aok IR Tk A S
BUIZHR S OHWIZDONT S, BROFER L BRI
EZX ) VY IOEBHRLETHH 5. AREEEINS
DOFEEE AT 5 LRSI 9 E0RIE, SRR 2 F2i% 3
5 L TORFAL ) —= v S ORBERARS TSI L
12 5. SRBOBRE, EHENCEE D, BRERE L
DI, (ERFERA, ML 2RIt To
ORI TH S (WAL - IR, 2008). K0 EHHM
IZZho HOMKEHEL, AkdBNELEROM
HARERIT 2123, ABROFEPREMEHE L E
EHANITY, ZR6DT — 212D Wt 2 o
V==V T EEET B ENME—DETHA D, %
UC, AR, BHEEITICS s kA zE Tl
i E SRR, N O fhkbIg 2 & FEGE & - EIN
SokfadE, 2L, WMTIED B0 E &Y
X753 %8 2 7= FEHEICHE 5 BIZF LA L, kA
BEIZZRALLTW3 (Sato eral, 2010). JuMlALES
Wy EN - AR OME (hEIES, 20085 R
EA, 2008), EfETHRELOBE JEIE2, 2007)
BEBHICHEH I GO TE Y, M i kEY
M UGl xR A C 5 720108, FilH
HEAO) =V SRR ETHDEEL 5.

£ #

FARAELAN O 12 D 1A IZ 35T, FUAR, KA RH
ST — &, BREUSIRT — & & RIWRbR & U 72 g5 2
) =V IZHDONT, SRATHEIL A FNZ
ETNL—FNDOWT LIZ &k 2ERRAFEE L 7= ShkA
DHEBRIE KEEOBREINEE 2 5, Sk EBRER DR
S TE 2300 EEI N ThEDS b,
W U BKERIC IR 0 U 72 AR C i U BEER & F2iK
L, &4 2 F/3270kg. 7L —F )L 120kg DERFRIZHK
L7z, BERARA SN 8o 5, #EGHIizD
WTIERHT LI LWE 00, HAEOA BRNY 5
FERACEROREE D B 5 Bl X iz, ZOWT
AR O A RETE 1T, ORI E SV TT
HESDBCE Y COHE A, FEIN, OREEH DRI BRER
FH:TH B EHEL .
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Summary

Invasive alien fishes such as Micropterus salmoides and Lepomis macrochirus were eliminated from a
pond in Fukuoka Prefecture. We selected the Shirouzu Pond from among 12 ponds by screening on the
basis of the distribution and population of invasive alien fishes, rate of revetment with concrete,
feasibility of pond drying methods, and presence of threatened fish and insect species. In the Shirouzu
Pond, Micropterus salmoides (70kg) and Lepomis macrochirus (120kg) were collected and eliminated in 1
day. In the case of other ponds, we estimated that the elimination of invasive fishes was required in the
Chinzei Pond, which had several threatened insect and fish species. We conducted ecological research
on the invasive fishes present in the pond because it was not possible to conduct pond drying methods in
this pond. The finding of this research suggested that capturing the larvae and juveniles of the invasive
fishes in the growth area or destroying the spawning sites were the best methods for eliminating these

species from the pond.






