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Behavioral mechanisms in animal invasions
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Abstract: Behavioral characteristics may play a key role in the establishment and spread of alien animal species, and the under-
standing of many animal invasions often requires a careful assessment of behavioral mechanisms. Since 1980s, animal invasions have
intensified all over the world and studies on behavioral mechanisms connected to successful animal invasions have received more at-
tention. Some invasive animals show flexibility in intraspecific aggression and feeding behaviour, which allows them to effectively
cope with the changing environment. Thus, behavioral flexibility makes critical contributions to population establishment and persist-
ence. Successful invaders often exhibit advantages in behavioral interactions over indigenous species, and such may contribute to the
displacement of indigenous species. Such behavioral mechanisms also play an important role in their spread. The long-distance dis-
persal behavior of invasive animals can increase invasion rates. Many behavioral characteristics can enhance invasion success by
coupling behaviors with dispersal strategies that are especially important during natural range expansions. The few successful studies
to date indicate that behavioral analyses should be more actively and fully integrated into research on biological invasions. Under-
standing the behavioral mechanisms in animal invasions will improve our ability to predict invasion of alien species and manage bio-
logical invasions more effectively. In addition to enhancing a general understanding of invasion processes, such approaches provide
potentially unique opportunities for basic research in animal behavior as well as the significance of behavioral interactions in species
evolution.
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et al. ,2005; Clergeau & Yesou,2006) , ‘©FHILEFP
BER TR 547 8 ( Holway et al. ,1998 ; Holway &
Suarez,1999; Suarez et al. ,1999) & 4F] ] ( Brous-
seau et al. ,1996; Sol et al. ,2002) F14: 35 F) &)
M ( Suarez et al. ,2005; Clergeau & Yesou, 2006;
Clergeau & Quenot,2007) , 24— Y Fh e ot 2 55
Hh A A A A T I AR 22 PR R, B 45 R R8T B R RN
SRR R S5, PRIt , 298 3 3 A7 Ay )8 K R 3 X6 A
SO LE PR BE 1, A B T H ) ST AR R (Sol
et al. ,2005)

Fi] 2 4E W0 1Y Linepithema humile . £1. :k # So-
lenopsis invicta /N K8 Wasmannia auropunctata F1Z%
MY Coptotermes formosanus A2 5, Fr N 5170
WSS , MR B L A T AT AR (Shel-
ton & Grace, 1997; Holway et al. ,1998; Holway &
Suarez, 1999 ; Suarez et al. ,1999; Tsutsui et al. ,
2000; Giraud et al. ,2002; Holway et al. ,2002; Er-
rard et al. ,2005) , Holway & Suarez(1999) &, 1g
WA AR 3t 8 v 1 o o 5 R S9UA% I T - BOHG 8 A
7 Sl /D B %, DT 52 e 0t 47 S Tsutsui e
al. (2003 ) 3 jof 1246 31k 52, BT AR A 0 Ml A 7 1N 35 4%
7 S J D A N B KPR B — A £ T
UTAER B W FEUE D, FEOAR BT R A 0 i 7E A =
Hb PR I8t 1 22 FEPE LU AR S b KR AR (B AR
B FEAT RARI iz By AT, i, FE R ]
{14 Aot 5o B T AR 8 I T A AR, > R T AH B X
BUPE AR 114 5 T 00 0 4 e ik, 28 3 gl T 9 e A
H A A 558 & ( Thomas et al. ,2005 2007 ) ; 1fij 24
SRR T AR E U 55 1) J A Y I R i, 22
73 DR e 53 A ] 8 i i B, 2 5 B0 A ] 1Y
B4 (Vasquez & Silverman,2008) . Frf 4R 2E 1id il (19
178 (ANt 55 ) 3 T AR % 15 i 25 PR 05 P 5 T 2
Ak, DTS e AR 3 2 A D AL 26 7™ A 5 i)
(Sagata & Lester,2009)

LSRN CESDN i ¥ NISE P TE S 32 R
%, S0l & Lefevre(2000) 15 YRR 1E , JE A A28 76 ==
(1 5228 5 R BB AR AT SRR AR LU, IR R FRURE X
R, B FAR R R & S5k, Sol et al.
(2002) Xt FEAN A HBIX 69 Fh &5 5] JE 1 il DR 5
13 AT IR Z 0] ) S B A 105, 2 BRAE S TRl R
FRAR R | BB AR S R A 2K FEA
fee ST AR Y BN 2R, T IA A A7 S vl 28 4

ESGRBINIA RN FEIEN R, SRTBEEHEAR
(R BERAT R 5 52 AR 2 2 AT R LR X i B R
1R ] B8 VE 0 52 e, AT S e AR Y R B
( Timmermans et al. ,2000; Mettke-Hofmann et al. ,
2002) ,

SRR SV U O RE ) e AR s AT n] 28 1
(9 55—~ o BB A A Hb THT 570 S A9 /1 1 i HE A
REFEAS [ S5 A4 00 i 57 ) 3 37 A (Suarez et al.
2005) . ¥R N B Sacred ibiss AE % ) A 65 B4 |
B R S U R b SR A N ) 2 PR
BA G4 AR AL LA SGE A2 AL PR B BE T, X
AR T H AR P 7% (Clergeau & Yesou, 2006 ) .
RN J\BF Sturnus vulgaris TERGEE SR R T
RIS T AR B 2 5 A ( Clergeau
& Quenot,2007) . AR gl ¥y e 45 1 355 W - i ] 4
PEA R T EARG EZ R IR 52 B i ry R,
Wi B 2 5 NG E 37 T & A5 S0, O BoAT B T4k
B 25 B R AR, NTHE SR ENTTALR o
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2007) .
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0 (Holway et al. ,2002) . 785 HE &, AR 8
Anoplolepis gracilipes HEIL i 7 #1921 i ML 2 Gecar-
coidea natalis( O'Dowd et al. ,2003) , 3X Fp 2T fil; 1 &
FIHEFR A1 R 8 2= 78 2R Ak A2 25 & Ge b R i ST
(Lake & O'Dowd, 1991) , &% WX 2T il 3 B 1) B
1120 AR B 2 B2 )y s AR

3 TAENEIYREFERREZYHfm
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(] 422 ) 5 A 4 — A 2 T R RE 0 W o2 A 1 R
R ERAEY TR Z 8] ™ A SE P45 R IS
ARSI U R e i H a4 % (Reitz & Trum-
ble,2002) , 5 FWFh K HEAT A EAER, AR
A RA S, X e 6E 0% 5 B -2 W Fh
(Dick et al. ,1995; Holway, 1999; Downes & Bau-
wens, 2002 ; Dame & Petren,2006; Liu ef al. ,2007;
Rowles & 0'Dowd,2007 ; Dick,2008) ., Afzzh¥yfh
FED SR IR 1 2 W o o UL 4 (Reitz, 2007)
ALY 5E A SR 0 25 Wb B AT A ] At gk HC A
P9k, Bk FEBEE TE A R, PRt 384 U A
sKIEAI R B AR R 2 AN B X AH B AZ
AR A 0 S 2 3L R AT A pLE
3.1 HEHTAH

FRIEGEAT MR N TR EYRIE LS
JRRUHE, 55 O 3 BT A AN TR ) A AR 2
) B BT BRI R P B X R X4t
AFEP 2 T WY —FIE X (Reitz & Trumble,
2002) .

W i R AR AT ) R U T A 2 X S
SPRBAERY . BN, TR EE G WO R AR )T
2 WL 2 — TR R 02 22 A1) M v 3R i v
FEBE b AT A ST R B BT AR A 0 B B AT o A
F T HAETE e W) 3RAS 8T . Bodi A7 g i
RS T RS TR A A Y 20 min Y HRIRER
TEE YR B 2 i, S 300 A 2 ik
BRI 78% ~96% , T ] AR S M i = B2 VAR 1
Hi32E 5 (Rowles & O’'Dowd ,2007 ), [6]AEE, Y BHR 4E
W W R FZML Tapinoma sessile K H.IC7 I, Pl AR A&
Wl IS B Tt A7 Sy T R R B = 1Y A
T % ( Buczkowski & Bennett,2008) , It4h, PR 4E
W LA BB XS - 3 0 ) 8L 7 B B i (Holway e

al. ,2002) , XA F) T H B - F 0, Xy
3R RILER 5 X 3 ORI Z i AT S
HBTE AR YLLK O (Holway et al. ,2002)
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VA PR T Mo A7 S ek 55 B2 2k, nl DL, AN s
A7 8055 5 8 1 e AT R ] Moy BE ) (Holway &
Suarez,1999 ; Holway et al. ,2002) ,
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T W e . 3 B AT o 1 25 S o WU Y
BRI o A NIEEFIRICHH 55 06 7 )y A0 4 12 5 e 1
SRR B AEA T A, BB GEE | s sl B A e o
ER A NI AR B 0 B, 2 5 B i A S 22
BIAEVAT Sy BB AN, SR 4R [v) 1% e 2 5 B 10 1) 3k 8 o
P, BB E B RBCE 2, KA B T e BURER
Y% 1% ( Breed et al. ,2004 ; Schneider et al. ,2004) ,
T3Hh AR N AR IR B B B T SRR
PR 57 B ( Breed et al. ,2004) , A XA
AT I RIBETE R Z B vh TAE et R R T Tk
Foeth B s A Sh W B AT S i B D 3
AR o AR B A2 P B HL B A AT R 55 5 W
g, HEH R .

33 BRTA

A AR L 2 YR RE S PR M 5 R AR
PR, T/ 1 Al 4 25 W Fh i R B2 6 W
Fifr 2 [ 2R AT Ry (4 AS ) A B AE 3 4% 28 o I g
)25 b o RT3, 58 ARG I I
PRI S B TR, AR 45 H W OB T 2, AR
LAY TAN 4G, R S HR Wy Y BE 2 A T A 5
4rHE 11 WA P ( Holway et al. ,2002; Reitz & Trum-
ble,2002) . [A] T HES)—FE , RAY TR m 1
FIFRISE S B RE 1, 3% 2 R O TR X R Y Js A b, BB
i 3 T4 B Y 0y I BRI AT AR 45 2 5 T i
BRI, — i & W RGeS e 4 4%
fE_E AR AE A ( McDonald et al. ,2001) , A%
T8 R BE 1 BRI LE XTI SE 4 b A T 45 3 (Sub-
ra & Dransfield, 1984 ) , 2448 4 B H-JE 41 1t ( Human
& Gordon, 1996 ; Holway, 1999 ) , 40, Baf 4R ZE iid) diil
SR YR R AR A5 % R A R,
ki B 77t Aseaik , 1 4 25 0 7R 3 2 /> Ty THT Y e
AR PRI, TR A e iR T A A Y
A5, T A 3 W SO0 52 3] T X 2 oA Y BRI (Hol-
way,1999; Holway e al. ,2002) ,

AR, FLse A2 s+ 2 sh W 338 TR e
Yrak 5 4 B . il B £a n] ST TR Rk LA
T EET K A TCEHES ) o TR D 3 B I 1 T
HHESIWITEM 25 FAFLE2E 57, D08 AU i o1 2 75 AN [F)
K LA 0, e LSl £ 388 50 e s g 0 DA R B ok
ST N AER BT 1 19 6 2 5 (Keeley & Grant, 19955
Steingrimsson & Grant,2008) . FEILSEIMPEHES, 513k
BUT 85 5 Oncorhynchus mykiss B 4582 BUR T + 3

i546.0. clarkii, WF5RRY], BNZ R EABS S 017
A 2250, SR T £ 2 R B S R R B
AR RS A B ey, DT AT Bl T L IROA R 4 25 6 £ ( Seiler
& Keeley,2007)

3.4 XEATH

M2 a5 1T S L F WA RO U &R 58 L
FETEVF Z AR SO Z AL, L, 25 AR 3 P 5 ik
BRI, S 03 T DR SR B ORI R A
AEWE 47 4 H VE ( Butlin, 1995; Reitz & Trumble,
2002 ; Westman et al. ,2002; Dame & Petren,2006;
Liu er al. ,2007) . ZRCATHEAEE A ZHE, Hrbfx
LA — P SRR T, B ARG 2 S b
AR b s Hoh 20— YRy i G
FEH N F B2 0 ( Groning et al. ,2007 ; Hochkirch et
al. ,2007; Groning & Hochkirch,2008) , =% T ¥
LGS 5 T4 S e o 4 B0 AR 1 |
T L 2 T S b e P S 5 L e i S
A7 258 Jr B AR SE J5 AU A AR 45 (Hettyey
& Pearman,2003 ; Groning & Hochkirch,2008) ,

X T EEE A U R B T AEAE LR
TEIE 2 AW B A R 030 ] A R S o 2 )
T EAFAEZE R B — DR AT L 55— b
BV 5 X 3 S Fh 22 it ( Hochkirch et al. ,2006
Hochkirch et al. , 2007; Groning & Hochkirch,
2008) . TELA FAR—FRIEHL T, — WP A it
55— YR sE A I . 2 5 R R R A SE B AT
B G B, — AP B EPE A g5, B
A Bl 22 & 4= (Perring, 1996 ; Takafuji et al. , 1997 ;
Yoshimura & Starmer,1997; Dame & Petren,2006 ) ,
ARFE TS A UE S A b T A A R ) Y
W, 5 AZW R AL iE T 3 L E YR o 2R
( Rhymer & Simberloff, 1996 ; Dowling & Secor, 1997 ;
Mooney & Cleland ,2001 ; Westman et al. ,2002) , X
T, XA AGE AR AR 05 5 U 2 Wy e
FVE T R A5 2 58 70 AR (Huxel ,1999) . 5350, A
=B+ YA B AR S C T A P AR e R B A2 5
WALRE AR, Flan, SRRt SE /N IR Paci-
JSastacus leniusculus 125 /NREF Astacus astacus 2 [A]
A LLVEAHSEHC , TS RE P A 2 M S 4R, B b S vt
TN R UL, 32 B S R A2 I AY S A R 0
b/ N HF SR, PRt A= 5 A B T bS8/
BRI 435 /N JE BF (Soderback , 1994) o A58 T 0 78



14

IRZEPE 5 B AR AT AL -33-

SO P 0y £ AT B G E U5 SE 4+ B K (Kuno,
1992) , BRIHAE SRR AARIE IR 25 W0 i 75
TERLHI, 323 T 58 256 (Dame & Petren,2006)

AEFHT R 2 A EAR YR 6] I AR A A
AHIAYFENE o Liv et al. (2007 ) 438 7 ARAY“B #l
R R A 3 0 by L TA) A A R X PR A I HL
YE” o IEHARIFTE 2 B, 33X S8 A (AR by BT 35 ARy
AU A5 TR 00 A [H B #F (De Barro et al.
2011) B2 T 5 JESCHEE R, ik B AL 1 FR
Wo XA EAERI K Y B BN B 5 4 25 40 # EL
AW, BIR AT Z [ AN BB AC T, {H AR B8] & A —
FRIVARABAT B AR T A B BRUARRy SR 52 B A 6
I AN, BF 5205 R 5w, 5 AR S A L 1] e
AL 2 60% $2 T2 70% ~ 80% , Fh k33 1< 0
Pes R, 90T 250 mUME e = 4] 1Y 32 I, i s
H ST B, ACHEPE LU Sl AR s 4 24 50% T
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B AL B S FE I i HC S A e ], X 2 A
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(Lockwood et al. ,2007) ., AR shY) o4 B+ 2
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(Liu et al. ,2007) , 5 AR FRERTBOA [
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77, OB T HY WO 2 . AMR S R 8 8T
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1 HEAE Y 5%
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LA LU AR ABFEAR 2 AR S rh 2% & A (Su-
arez et al. ,2001; Ward & Mill,2007; Boyer et al. ,
2008 ; Liebhold & Tohin,2008) , H i S ik & &
P55 (Suarez et al. ,2001; Liebhold & Tobin,2008)
B4, 4 B 4™ 5 BT AR A B Py B R L i PR
BRI 3 DB S (Suarez et al. ,2001) , HEAL,
Caswell et al. (2003 ) 5% K B, B s 1Y 10% 1)
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ol 5 ) 4 i B X R B 0 AR R A [
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NS B M K, I T AR A AR
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42 EITH ST B Y AR
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& Badyaev,2007)

5 e
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B g BUR - E YR A sk R R HE T &
BAEH . BN IAT RRRE AT R 43 B AR
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1999) . S A B RTRATIFGE A S H FE % 1 3%
Y Z AT R EAERRAE T AR ML 2 IR AR S
XA T R B AR AT 7R HAE Y R kA rh i 2

R AT A AR B 94T R WL, 7 AT
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