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HE kKT (Limnoperna fortune) 2 B R 7R B 98 & PER A S0 9 . 0 5 ik A i 7K TR2 3 30 76 S /K 25 0 b i 2%
JE B 2B 368 B0 A W S 0 R AR i K B BB TR IBAT o A SO GIR K 7T S I AR A A e, 2 1T 2R W 7 BN
K AR B A B2 M L 45 B AT C SR B B I6 15 8 ST S8R L B R TR A F R A W i KU T A K R g
G, S ST PR R W U R R SR X OR R K TR BT E RS,

KRR K AR IROK TS 5 AR W35 400 5 B 1A X O
RESES TV213.4 XHKFRERD A

WK 5% 3% (Limnoperna fortune) A TS
J& THRAR S Wy 1) R 49 i DL} AR BT Bl = A JE L 52
KA 20 mm, K AL 40~60 mm., & & 5
[e] 5 A 3% o R BA B8 3 N BE ) B 0 BB B8 AR IR i
S R K T Y N A A A K (X et al 1 2015)
FEIR /K T3 B A 0T, &y Hu B K O 1 A i K TR 25 4
N3 8 v R BE R AR 5 e K R S SR
MIE R AT A TS IR . RK TR
5 03 K T 45 A8 AN ] A B 400 IR A A1 3 8 DL A i
RAE B 70 AE A0 1 3N A K A TE B2
J2£ D12 [ 2 O 3 28 1) il b [ ) 2 e 7K AR A 9
FERTEE/NA L 1979)  HETFEIR K 58312 43 A 1Y
KA T i B A VL LARS 320 XA K R K H TR S 41
Ty N b K B R Ll ORI 1L K AR L R
MUK TAR e dh (K TR T ARAR WK 4, 917
1™ 8 1 AR W) s ) (PR B 2 55,2016 5 22 44 0 55
2007 ; 44,2005 2 KB, 2006 5 it 52 R 45, 2011)
UTAEAR  BEA A BRI AS B LG AN, IR K e 3
R YO AT T E R AL o R EE L — ML e
WIS — . 5 2 4 & 48 #) Jb 5 b X (Demetrio,
2014) i an b st =B Rl ok RE H 3k 51K R R K
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e IR R Ge s e BUAHALL BS540t ) AL

VT JLAE [ A A1 2 35 0P OK 7 3 A W T L 18
L HCB G ST 17z 058 . AR SCHEA SRR 5
SRAEAS SRR ZE AL, 23 BT IR K 58 3 S S A 0
K TRERIRZ 0 L 545 A BB A BORSE It 52
K TREBT IR IR K 52 252 15 10 B A4 B X 5K g K T A%
BT S

1 RKERESFEHME

IR AR 76 3 A8 A R s A R, A AR T R L AR
R E A RS SGE — MR TR 3, DLEIE &K b
BUBORE L 8 28 2 S A 2l W ok B LR A R 5 R 5 U
R E R A 5 (Xu et al,2015), 7K i i 3 K
K R LA K AT R, T B RS
R 7K 20 35 e 0% 4 i Pl AR ORI R B A . 5
A IR AR 5 S 1 I8 VR 23 52 K R 5 iR b A
ML T RS HL AL E N — 8 B2 B 2028 7K Bt (Dem-
etrio,2014),
1.1 ZFiE]E

KRB F] 16°C IR K 5T R A B, 3,
] IR 7K 76 30 A % B 1 8 A 32 K B9 - T 4 &)y 1R
CELHE D -H &l de iy 0 56 T4 e |5 1 5% T0 4l ) -
PRAT 4l s HE DL DU B, AR R B LRl 1
DA N e 2K 2 IER N R E fF R FE D
B Ry S i ) I i N e B A B s R 8 FA ER LI S5 S
U 22 10 1 U 1) I U A T &Ny A s O A R T4 L A
FCIR A M ; Bl 7 i 407 T 2 45 B R % B8 25 R 1 I
W 7 WY B, 3 )R B AT 5 S Rl R
LR R B TR oy Wb 2 22, IE AR 2 22 B 5 R
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T A HE DL, HE DU T K K, AR B 5 B AR AN
TR Bl Bt 25 R 0 186 R T B o R L (FRAE 8,
2012) (B 1), WA KRG IRK TS —FE
KB, 29 8~10.5 mm/a. £ 512 mm/a,
PERRAE R E AR RIS 2 em DL L L85 AR AR KO
G (A5, 2007)

(b) AP R T4 HL=190 nm,KF
( b) umbonated-veliger,
L=190 um, in water

(a)D-B &) HL=140 wmKF
(a)D-shaped veliger,
I=140 wm,in water

(d) BHT 51 22L-320 1w mK
( d) plantigrade-veliger,
L=320 um, in water

(o) JFE RS BL=210 v m,KF
(¢) pediveliger,
L=210wm, in water

B1 BREFAHMRRKERSBELEHR
Fig.1 Images showing developmental stages of L. fortunei
veligers in southern China
1.2 M&EHE

TROK 5E 3¢ 4y s B N\ B0 AT 1 3 i 0k A B 3 A
W2l —BAREMEREATREME RS, A
o B 2 B Bk 7K 5¢ S 4 A K 29 200~400 pm,
G AR KT 450 pm B HE A B2 E M35 B B, 76 IE
W T A2 . CafaE R &Rk ERAERK
RT3 mm I 46 70 W6 AL 22, PR K 76 3 AR AR
FE T 22 R S % ORI 5 o I8 B R ST 45 A BE T
B BEAh BRI ST B BB R B — S A i 4
TEIE LK I AR T AT E B B B i P iy
£ T AT AR RRE WA B B A AT HE A R (R A,
2012),

-5 8 A R A BF S i 7K 5 A R IR K e S I B
FEPER B (MR R A, 2011 : (D IR/KGE AR A S i
K GG i o B2 s TR i B BRI B ) i B 4 A
TER o Jm AR R 2 A A Al T 51 R B R R B4 SR B
35 (2) fa K W 1A 27 AR AR5 1.2 m/s DL
o S WA K T AA F) 2.0 m/s I, BE A A A0 Ik
K FESR BB 5 (3) ¥R K 7 S W 4 3 B iy, JL A 22

X 45 ) BE TR F) JE5 ol A P AR, 5 ) 2 T A JB ot g e
TR BAT B TR JZ B T 7 8 16 BE I 52 IR K 580 A2 22
P JE ol AR AR N 0%

2 RKZREWMTSHHEE

K FE AR K& T8 R KT R HE I
IKEE AR N TR G, 76 K i 4% 4438 1 (0.3~
0.9 m/$)IHH T (Xu et al,2013) , S # WA A4 K, 5
Wi TR W IE 5 3B AT, SR AE WG S, 1 R —
fo . HArdiE m F 8 E RS .

(DR AK 78 38 KA K 5 TR B 5 K] gk
10 em, 5| A48 18 b 3 AL 0N A I R R R A
IKRBORBEAR . AT W5, RINTH AR VLK TR %
452 -3 a ANHUEEM L IRKTEH KK I 4
WA BUE AR 506 (A, 2007) , HARBHHEK T/
K e 5 T e ) R 3R 7K 5 3% 1R % B B 2 . 2005 4F TR
R R MAERT Y 0,012 3 A48 K FEAEE Y 0.0167,
B 35.77 Y% (AR, 2009) .

(2)IRIK TSR AE TR BE - 254 Bt 3 4 51 BE 1
JE ol 0 DL I 22 BB S0 IR R VL 7F S 22 I W BRAZ AR
b2 JE il SUEE AR R o 3 BOR BE R4 2 R BT X
TR+ 25 M 5 B (I A 1 A S (AR 44 1A, 2007
Perez et al,2003), PAJ M EBEK ) B KR Z
RK 72 315 4505 IR BE 1 1 BB AR TR A 5T 45 5 R 1, ik
IR 3R DL B 2 IS L TR R A 2 2 WK R B R n (=
1A KRN 79 %0, 1R Tl 20 A AR WK
99 %) s R EE L MBS TR R S I FLBR YA 6 m L Tt
HZ 20 nm PL A ESLA 200 nm A E £ F FL 1 N
W 3 AR 5 TR 2 WL AT N R R 0 R B, 3R
=PIV WA RN 2t G R PIVE i1k S-S i |
5 56 38 R R AT 5 YR 058 - 0 R A B L ik £ VR 3 B
(Yao,2017),

(3)IRIK 7E SR MF WA F 23 TH FEAK h 5 iR 4L, =
SO e U B AR, LT AR o R HE T 2 S A 2R
5, XF K B 7 A — 5 52 (Boltovskoy et al, 2009),
[ B S IR K ST FE T I J 4 A8 Jo 25 7 A 1 i 0 1 ok
T L DA W A 1 R o R A A 23 X 5 e it K K BT
(Darrigran,2002; k5575 ,2005) ,

(D HEIK BV HIK R Ge b B U8 M 8 H1 38 K HE
W) SR A E B AR K AR K SE 3R L B o R A
& B AE R ik, 2 YRR A IR AT L L 1D K L A
G fa S A AR ok BRI 2 A R A U
2k (Ricciardi, 19985 5 & 2 %%, 2009) , 4] 4n [ 74
Parana ] &% H: 32 i b 2 /0 33 JE HL o RO IR K 58 3%
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AT 1 IR 1) 45 0 T8 08 AL 51 4 LR i
(Darrigran &. Damborenea,2006),
(O IRIK 7e S B Bl X K AE B RG A £
52 (Boltovskoy et al,2009) , — J5 1] BCAE JRL K 44
T IR I AT A= IR T Al AL L 9 T TR K S IR AR
AR 23 U3 LAl g £ M IS WG S W B0 A W L B
i 3k B A TE A A b A S b i Rk S A ) =
BICToAE, Al BE 2 5| R IS G 3l X 1a) B 22 S 1k 4
/NEE T 2R (Lopes et al,2009) . 5 — J7 16 °] G Xt K 4=
YR S0 ) A0 i IR K 58 SR Y S £ 2 (A
fpfn T A0 G0 A M08 23 U H R B R X
Ji R B £ 00 ) o ) Al SR B AR 1T R 2 52 i AT
IK A B W) B8 )45 (L opez & Casciotta,1998), A
Z IR IK SE SR K ) TR 4 i K T R 25 4 A AR
Yy 450 1) EAE [ A A0 T2 A A R NS AR 77 AR 0 1
BT E AT AL S IR © Rk TS (]
R %k i K GE TE B TS BRSO B

3 RKEREYTHRAIBERARIR

AP R R OK 52 2R B AR K IR AR W)
T T & AR 27 O T A AF 5, 78 R Al B 4R
TORR DGR B IR B it A S 6 RN TR R A R T R T
KA 176 ROR VPG I 227 S bR b v Y. 3R 1
ok R TR B 25 B B 36 O VR R 92 N 28 5
HEAT TR R B BT BIR R AR TN
B IR B A 5T

N T B 1 2 % B o E TR ) A 3% 1T A IR 7K 52
SR DL HEAT s K o o N T sOML s R A5 i ] 2 BR
A9 )5 B (McEnnulty et al, 2001; Ministry of Agri-
culture Forestry and Fisheries of Japan, 2012), V&
it 75 BEAE A K A BT SR AT 23 52 e AR Y OE
WIAT S M E A 5 7 v ik 23 % 25 4 BE T 3 R AR
i, 52 TR R H A . X TR AR K AR, T
FRAS KRB AN 1€ 1% T7 15 1 TR PR

TR 47k 7 7K T HE ST 3R IR R 5 A B 4
TRORE, $i e B TG R 9D IR K SE SR Y BN A AL B
HAEWRE A Ak 22 R ) g Rk A ORE ik 4 ) T
FAH DA R (B R, 2006) L (H I AL 2 06 i 7k oK
FrE A, HO AP 2R 2. BRr,. Fok TR
(3 A7 8 FAILAG A3 AT ) T 5-5K ve A% ELAR TS G4 74 Bl fi
A APRHEAT B 47, Wk I A S (2015) 48 % BT T 3 |
R TR BB b 3 T B 47 AR R AT B 37 B3 K RE DN XA
58 BB AP OB G3  1B 3 A R B B 35 G 7K R Rk R
B3 2R IR N T BT IR K 58 3 B TR DU B

FEbRAAR Z L AT S oK ok B DB O RE R B A AR A4

27 KR B AR KR oI AL BUSEUK AR
P2 ] PR R AR AR A L R AR AE R DL (Kim et al, 2011
Pereyra et al,2011;Calazans et al,2013) , XTIk /K 7%
SEHEAT KA AL G 1Ak 273850 KR I O (8 B 23 5%
M i 7K K B, L SAS 55 v TR I R AR IR . I 4F ok
0543 243 3032 0 TR 7K 52 3 19 KR 5 o, 48
RN CAFP) 52— A S0 i 1R 7K 5835 M 52 i)
IK 5 ) Ak 24K F) ( Muschamp & Fong, 2001), It
AT o S AL 525 W) A A A SR AT DL AR IR K 5 Sk
22 TR ff DU 22 W 4B 7% (Fushoku & Bumon,
1999) {5 H ATk 2857 25 5 75 FR Tl 0 ) L s = T
P BRI

Py 3R R I8 AR IR K 7 Sk 4 B B, 3l i 52 A 2k
FRSRF | AR BT R P L P R AL B BRI OK P i i
AU it R A FL s A O 0 4 HUE AT RO B0
IR TE 00 A A7 PR 85, 0 o) G B 26 B R 2 8007
D ATHRAE T S 2 0% M 22 M DLW T K i 1 s /K T
2 (McEnnulty et al,2001), 7B & 4R K 758 %,
DURM A 00 7 7 e o 7 R OK AR 0 O {8 /) TR bl A R
FH 5 7K K S B2 TR 7K 7 38 1 J7 1 (B2, 1982)
DL IR K 76 3 78 7K P i i UK T 1.0 mg/ LA
BT 238 T 1Y B 1A Gk 4 35 (Darrigran et al, 2004),
fHx 2675k Hae T /N B A K A8 42 e DL adE T T
PR B KA 2 .

HEBIK I A (201 2 W 5E T S WM 0T
Bt Ak Sh i 25 A AR SR iR R Bkt
15 AW 5 5 B kL R TR OK 52 3 4 R B A R
PE B H A W B G, <222 R T &)y HL B AR K A B
Yk s AR R s, IR K SR 4 i ny A B &,
H AR ULEC ER IR I )2 5 PR T2 3% vk B A% (R TR
7 o5 R 2 ] ) 24 R 5 e A3k 3 2K R
K 38 2 LA = A= B i T K TR K 5 S 4l B R
BE o e J5 ¥ X &l HUR R R OR AR 4F (Zhang et al,
2017) AB AR K A A 2 BT, TR 2 3 28 LR 52
e KA B IE I AT,

SR S B N AR T A s 40 B R 1 R
— BN B T 2 Tz A B B B AR A
FVK G 8 PGS 7 V5 By 5 R R BE 15 Yy | 45 4 BE T
P54 R) R, PRt 38 U0 2 SRR R S A &
B B, SR 7K AR K TG AS B 5 o 1R O . AR R
JR R 1 R 2K g 2 B IR O 5 7RI B R BiiR
ROR R ABATY 75 SEAE R R T AR i RUEE BT
R Y AIE 58 R0 H S
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Tab.1 Prevention and control measures for L. fortunei biofouling and their effectiveness

Bk )y i iz s BRI A
o A B R 7K 5 2 R T 1K 7 S W 7 B L i
T LR 5 4 5132 i rsion
HUK F % 3 ¥ Darrigran . 2002) ] 4 5124 Y 0 25 5 6 9 5 B S RO R
VI I S % L 1958) ik Eﬂwuﬁﬂ&.X’Euwﬁﬁ?k‘oﬁgﬁuﬂ(Th,
52 FH e 22
2 3 Y i [ i3 FEA R a1
gﬁgfwmﬁmﬁw&* R R WL HIK T i i K S 38 AL P
A5 B VA 5 B2 340 (B RO 2006) EICES S AT e L2 B 2
{62 5 U (Yamada et al, 1997) H AR 3 K R 5 3 A B o
Ak 2 il 70 4 %€ 5 5% 3h (Muschamp & £ Kot 7K R A B i B B L Al R T T A
Fong,2001) L 9 KU e
& 2235 % (Fushoku & Bumon,1999; Dar- . TR T2 22 W 45 AT T A W R 22 I
rigran & Damborenea,2001) MR ENRE BOR A
|~Ar~ N';Q‘:’ Y 2. d*/br
Bk A% (Darrigran et al,2000) % E R ig;*ﬂﬁmg%m“ﬁm?“ﬁﬁ%
VIR B K A R W L < R B
P R R 262 2006) N s 1@;di%mﬁ%ﬁumm$kﬁ%%
- TE [t N )y {5 K R G i
K R 1082 P ggﬁwmumh@M%m? ol e
1625 5 £ %5 1 ) B A\ 2 (Paoluced et al, . .
5% 0 B e B 0K (Pacluce et al HERR b A
2007)
5 4 AT (R A L 2012) g iwﬂ%&ﬁjﬁﬂmﬂ%ﬁ“ﬁ*”%
A 7 v I T o T 3L L o T 7 O R A \
FLlbTrik (RGBT e CENE NI AR AR 2, L2 Pt 2

KA R %) (McEnnulty et al.2001)

4 RKEFEYSH|HEEENR

K TR R S 8 O R K TR IR K e R
A A B T A B IR T IR K SE SR AE B R
5 B B 3 Y5k (Zhan et al,2015), BEARE RN E
PINEIN R R ESE R S0 e SU N T S W
T 1) A T 8 A O AR A TR) L B E A E AR X
TG R B R G B AT — A U R S Ak
9751 o DRI T4 K TR L A I R B ik TR
TRK 5T 3 B i6 77 T i B R PR, 475 55 F J 48 5C iy
AW IE LA BEXS R

(1) iy 7K AR B 7K P RRAE L ds A7 A =X L SR
ZEAE B AN TA] 3 B AR TR K 58 3R AR T 4 B RV
ANTF] . IR IK 7 3 B B BIORE 2 B H TS 5 5 = R 48
FE S FST T d T B 2 AT SR Y A2 W T 45 U TR A A
F L7 VAR TS R AR A 3 AR G R K T AR A
N TE5 20

() B IRIRAK 7R AW TS R AR & b, PG
TR 7K 56 2 i A S 7 19 A T e e e AR T 3 DRI 1Y) e

KEERA IR . P, iR A A 57 S TR K 7228
A e T S BRSBTS A M U B R
F 5 S BRI K 523 Wy B R n DL R A A R 3 AR 1)
T R B TT A HE T i T Y S I A 2R
AR AE MR T 2 H SR AR B S
JEOK B9 IROK T2 2 4l HL L U AR KU o i 301 T 5
F W] B K S5 A8 R R 7KL TR T X IR K SE S AE S5 A )
YR E HA E B RE Y 0.5~1.0 m/s B3z
17 T UL IS FR K e B A . R AT 2 T oK T
e B S5 A8 I [l iz 47 00 1 57 K 3y g 7K B 45 45 1)
RO B TR R A RS AT 00T A7 E o A0, 45
7K I 2 4y LS I 45 SR, R BLK B B R UK T R
B 1 I 2 A S92 SR K 55 M T o

(3) LA WY B 33 52 AR J5 3 A6 AH I B R 25 1R
RE S 52 B — 7 1 Bl 3 AR L (HUR Bk = 3R 48 10 5 i
i o BF X R G K TR L B 1k B 5 2 H B e B ) AT
PERIBIR T . B XTI B A f K 254 L e TR
A S0 IO T TR0 32 JA ok 4 245 g B T R AT A A, R
il /A58 400 S0 RS B ) REL R T L TR A A 280 B 4 A R
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O RK SRR B IR SR M —E A SR . H AT E A A
B A YIS B IR K FR BT ZEOR B By DU IRk T
A7 — B 52 B B X BT K TR I A 2R Bl DL
AR T7 S RENE B TR i 47 BLAAAE I RN H
W Bt — 2P T T IT A B 1k B B A A 2 7 A T B
AR FHE ™ LR oA R B By DU B B8 I T 1) AT
PAE T 17 37 b BUAT B BB 2 B4 85 73 1 TR B 2Rtk 3K
5 S — B LIRS T R RE R T O K A
JE 15 PR RE VKRG ZE D it T L AP LR BRI
FEIMARAR IO A R PN BRI 2R A PR L
— R AR B RN TS IR AL

()4 Je L Xt BUAT Bl i 7 5 HEAT Tz 1) T AR 58
B AN T iR K e S By YA AR A L AR . LB B R
AR L SR B8], 7 52 PR TR b A2 B it T FR
B Rt T 2SR R0 DA B T S 9 0T R 1Y s A
R B TR AR . (I3 14 B B A
BT BN 5 B — 2 X TR ) T 2 R R
JE il T T2 SR AT BE T LB 19 e 3 55
I B 55 48 B8 0 03% J2= 4 Tk A P e 7 e I A9 T 0
HE T TE )8 — 25 58 & 00 ] B X 52 B i /K AR 0 T A I
BB DUE AR T %6

(O f)a AL T Ia4T %2 R VFRIRTR T, 1] il
FIF 30 4 iy 7 U 3 R 410 o 9% K e S Y BE A ARG IR &
A ARSI Rk — 25 Bk A 2K 01 S B iR H R
F-B LU R oK ok 52 BRIR 7K 5¢ 3¢ T 10 B ¥ 19 A 3L
FBe. B, 2T A AT TS T 48 2 04 bk 3h KR
PR B, AR 0] TF A I 0T 9 Bk 3 3 K A2 26
I A b e I SR A BT I TORRCR . it
G B SN BT AT A [ 50 R B4 AL B X T DL 4y o
HAT TR B AN 5] 4 o 0 1) S8R A A 4 0
WL SER AR S M S % % T I Ol R R W]
32— 25 1 6 WF 52 AN ] B30 24 B 3 ) BIL AR e X 35k 7K 5
SR B KRR S A R S S 4 UK
AR Z (A Y 5 A, B T BIF 58 R TT & HLB D
REAE A AR SRR R I B T TR S
B

2 2 3k

L EEHE, 2005, K FE B KU i K G R D12 B R AT 5T
L) o [ e A /K R K HL L (3) 273 = 77

KI5 KB HE 2005, JE K i 2% 0 A8 b DL A R e B SR LT .
Z5 K HEAK ,31(11) .23 - 26.

2R - 2009.3R 7K 72 2% Xof i 7K 2 5 4 i /K RE 77 19 B2 B 9%
(1.4 7K HEsK ,35:94 - 96.

244 HE IR AE 0, 2007, K BE S K IR DL 28 A A IR A3 A K

B % L) AN REBRIT, (3):29 - 34.

XU, JofE s, % R, 45,2006, 2 P B 4076 2% K R K BR
TP oK SRS L) ] b B 4K HEK . 22(3) 140 - 43,

2RI L X i, 1958, i DL FE 45 T8 1 B BR AR o2 [T )1 5
H,1(3):316 - 324.

TR 52006, YN ALK F e IR 7K 58 3% 19 A48 9 2% B By
A ARID] R B A KA.

B, 1982, 7 A 4 v fb 1 & K 4 T b B 3 VA A A AR
R0 5 9 .13 (4) <12 - 319,

W JC e . 1985, K] BK R g h R fE F K H PR,
et Sy AR 4. 24 - 27,

WA, 2012, EHN B0 T8 B T 7K 38 T YA B K B YA R
WFFE D]t 50 3 R .

WEE L T %2016, Hlk & gl b koK 5e 384
Yrts i e Biiia L) ] K 0 ke a2l 35(7) 275 - 83.

WA, TIRED, BE 216, 2009, i K 4 2k H IR K 52 3% (Lim-
noperna fortunei) WP iGWEFE [J]. 457K HE/K ,35(5) : 205
—208.

W A IR IR LA, 2015, B IR K 5T 3 B TR R
HAFM AR R R ()], W R ZE% M (AARE0D .55
(9):957 - 963.

Mg R W NR LR L2011 BRI R IR K TREA
RV AT 4K HEK .37(7) 99 103,

rh R Be K A AR W B 5T BT A I /N AR, 1979, MROK FE 3R I A
WeEth e ] 3R S5 8536 . 2:33 - 36.
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Impact and Control Measures for Limnoperna fortunei (Golden Mussel)

Biofouling in Water Diversion Projects
TIAN Yong', ZHANG Ai-jing', WANG Shu-lei', XU Meng-zhen®

(1.Administration of South-to-North Water Diversion Middle Route Project,
Beijing 100038,P.R.China;
2.State Key Laboratory of Hydroscience and Engineering, Tsinghua University,
Beijing 100084 ,P.R.China)

Abstract: Limnoperna fortunei (golden mussel) is a filter-feeding species of macroinvertebrate widely in-
habiting the middle and lower reaches of Yangtze River and southern China. The veligers of L. fortunei
readily invade water transfer tunnels and, after developing. attach to tunnel walls and other structures at
high densities. The biofouling that results clogs pipes, lowers water transfer efficiency and leads to corro-
sion and water pollution. Golden mussel invasions have become a global concern. Research, at home and a-
broad, has been conducted to solve biofouling and other ecological and social problems caused by golden
mussels, but few methods are effective and sustainable. In this paper, we describe the biological character-
istics of golden mussel, analyze the negative effects of mussel biofouling on water transfer projects and e-
valuate prevention and control measures based on an intensive literature review. Particular attention is giv-
en to the challenges of biofouling by golden mussels in large inter-basin water diversion projects. Finally,
countermeasures for golden mussel biofouling in water transfer projects are suggested. We recommend a
combination of prevention and control of veliger invasion of water diversion projects as the most effective
strategy. Systematic and quantitative long-term monitoring of mussel biofouling is necessary to provide
technical support for project management and risk assessments of veliger invasion. More specifically, rapid
and sensitive monitoring should be established at water diversion project inlets to provide an early warning
system for golden mussel invasion. Prevention of mussel byssus adhesion is one of the most promising
methods for biofouling control in large water diversion projects. This will require the development of effec-
tive, bio-compatible coating materials. Coating material effectiveness is negatively related to contact angle
and solid-liquid interfacial energy, and positively related to the dispersion force of surface free energy and
the solid surface free energy of the coatings. Flow velocity or flow field in the tunnels, within the range of
safe operating conditions, could be adjusted to reduce attachment efficiency and/or survival of golden mus-
sels. High frequency turbulent flow has been proven effectivity in killing golden mussel veligers when the
Kolmogorov turbulence length is comparable or shorter than veliger body length. The veliger mortality
rate is positively correlated with average flow velocity and turbulence action time. Based on our review of
the literature, the most effective solution to the veliger biofouling problem combines systematic monito-
ring for early detection, prevention of byssus adhesion using surface coatings and reduction of veliger sur-
vival by adjusting channel flow velocity and turbulence.

Key words: inter-basin water diversion; golden mussel invasion; biofouling; biofouling prevention



