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48, )/ (8471 GH2 ;8/90) BO(-1(+=- (107" THEO(- K> T0#4 241 1 'SBISHIBASOYUBASRIYIGAS i 7044 24!
/31 %8091 GASRIB! 2+ ;0/ () Poecilia reticulata K*T#A241 11 530 GASR™ION 77306/ (3 (+=-1%(! 3-/!
4 (3TH0) [(4=0881( 10) 19! Egernia whitii KU=a64#/380IASAISNE) , 1I2%2 2%8(1(+=-B (U /T2 _(!
1) 2474418 Dipodomys merriami K™ +1%, 4l L IUR" T4 @AShI. = 4E/6/1143-/113/ (3(1-%6/1"//)!
H(/,BA12/%(+171788,) 1 (((+=-10(/G ; A(+T/1341; 7/ W3AT( 14, A+TIKANU/TIO2 (1 1%) 267441 TH3;
=473, 4L 1 TU%" " T#IGASh))!
|

LI GO 2+@I2/%(+T/13-/VIR12/313THRNA ;1767 )313-11%((/ (273148143111 1 -3604+T (01 >AT!
G2 ;8/98-/96((/((2/)31485) 1) , 060, +¥8_(18/%6TIALIT)A6/814™ /=300 (61372731 /-S4604+TIO(1=%7707 , !
A+310) SHIGH 2080671/ ) BUTA) 2/)31" /=Y (/T1) A6./814) /1 20410) , +=/1/G ; BATHNA) "'/ -4604+ TKE rhs/ /3
809 QAARIDIS (0)21247/13-%)14) /12 /%(+T/BAIN+R) 0GAIBITHR((/ ((/ (3-/1(31/) 23-14813- /127 ) /3)=!

=4T1/8%304) 1" 13E/7) 13-/ 21KFr¥8/! /31%809 @QAARNDI>ATI/GY2 ;8/913-712/%(+7/1481 /%T8#! /G ; 84T0347#!



" -h604+TI-0(1" /1) I3/ (37, 1+ (0) 219) 145 /) 18078, 13/ (IATIND) A6/817) 6074) 2/ )3/ (3K = 0) 2/ 2%) (/113!
HAIGAAGILY T (/! 1 IPY%2+0"NBASSIIP%-+0"1/3M8IQASSINS) , B-/ 167/ Y hi=4) (37+=304) 3/ (3K W67/ )
EB-1=4))/23/ , 171442 (+(/ , 1%(%1=42 ;8/GL) 46/81 /) 6074) 2/)3N0Y EDB, 127/03133(3 Parus major!
K*760, ((4)! /314609 @ASHID! O4+)30) 21 3-/1)+2" /71 481 §802-3(! " /3E/ 1)) WTNG0=048! 37// (! ~%(! "'/ /)
=42 24)8#1 +(/ 1 44T 2/%(+T0) 2! 3-/1 /G5 8ATHIATH "'/ -4604+T1 481 07, (! (+=-1 (! E08, ! 27/%3! 303(!
K760, ((4)!/3691@AShi! = 0)2/2%) (/! R[4/, /9@AABI! = 0)2/2%) (/! 1 IFriie/81@AACID!!
!

L= /160, 0381481+ (0) 213~ /1 20774713/ () 16 (HI3-9317/=47 , (1%6)10) , 060, +48_(17/(; 4) (/134!
03(! 2077471 02271 K/D2D *T0#4.241 1! B33! @ASEIN 341 ((/(( %227/ ((04)! "'/ -%604+T! (! *//)!
0)6/(G02%3/ , 10)1(; /=07 (1481 (2 ;3T0=1=0=-80, (148101 /1 6) PR MOV T, vittatus, L. elongates and
N. pulcher, KWHIWTT)0!/314609 QASBI. >+73-/1247/07/ (/%1=-11(1-%6/1310/ , BAI=42 ;%1/1%) , 13/ (387!
==+ Th=HIAR 20) #5227/ (041 2/%(+7/ (+(0) 213/ B (+=-16(61806/1=4) (  /=080=13/ (3IKK) 16 (13-
1/=41, (3-/%227/ ((06/%=306030/ (1" /3E/ /) BE AR0(-I1618%318) , 10)=80)/ , 120774713/ (3K%) 10 , 060 , +448!
0(1/G 3 A(/ , 1341% 2077ATIS8UIHH0) (313-713) 1147106319 196) 28/NOIH1=806#1 24, 781(02+8+(13/ (3IKIR) 9a( (et
0)! E-0=-191 =% 24, /813-9310() 2%3=-7 , 1341180(~_(1=484+7198) , 1 (03/10(+(/ , 161581 (02-+8+(H01%) ,
160, /417/=47,0) 213/ (3IKR) 1 6( (L 0) ! E-0=-14180(-10(1 /G ; A(/ , 13411 /=47, / , 180821 481 %227/ ((06/!
"-h604+7(1=4) ,+=3/ 1 HIITI) , 421 80(-10)1874)31 48 %! 20774 KB /3148001 @ASAMD! _ -/ (/137 (3(!
~U66/1 I80=03/ 1 7/ 5 /%3871 %221/ ((04)! T/(4) (/1 0)! I/ THA0(=31 " +31 3-/07 T3/ (L EST/) 08847/ )3
30,0020 4)13=/13/ (13- E( +(/,00 =021 /G5 7/((04)! T3/ (! 481 %227/ (067! 1/ (G 4) (/( E/1/!
((4=0%3/ , \ER-1806/1=4) (; /=080=1%) , 8UI20774713/ (3(0) LI/ " THR0(~ KB /3196800 GASTND! . ~/1207747!
Q-0 =42/ B3- 112403 ; 4 +8R113/=-) IN+/ RATI2 /(+T0) 21227/ (0671 /-4604-+T10) 180 (=1 (+=-1h("
I/ THO(- K TOHA 241 /3%8NIGASRII*T0#4 241 1 | SBINEASRISIGASANIOA) (0, /70) 213-/1E/% 1 1908034
481 2%)H R)028(! 341 7/=42)03/13-/07) 2077471022/ KWBINTOY0L /31 %808 @ASBI! (/71 7/8/77)=/(10)!
O%3/8%)! 731 %89 @ASHIG! 3-71 2077471 3/ (3L =%(1 US(4! /7Y T/806™3# +(/ 1 341 2/%(+T/" (4=00"0803#!

"/-%604+T710) 1 2%) #1(; /=0/ (KAO20?+; s #0 Poecilia reticulata,'O%33/8%)1/31%809 @AShi! 24 (N+03480(-9!



Gambusia holbrooki,! = /1 1%6) 30! /314808 @AAS! I/ THE0(-9 UAT/331 /314809 @AAID! = 4E/6/791 43-/T1
3/ (30 (+=- 1961+ (0) 21%) IN-+9670+ 213-4310(1, 060, 7, 16/ 730=088#10)3413E 41 (/=304) ('KO43/1/31%8)3 GASANY!
060, 7, 10)3413-1//1(/=304) (KT , 1/31%809 GAABIOIATI(/30) (0, /1) 43—/ THN+T0+ 2 KWTAE ) B C760) 29!
BASRIBAI2/%(+1/13-1117 (; ) (/ (481%72/3180(-13413-/01160(0"'8/1(0) 28/1471274+ ; 1=4) (; /=080=(91-%6/!
UB(AI" /1Y (7, BAIR((/ (1 (4=0%"0B034D!!

!
GH\(D)E&-,*()22%E&$"K(+%,*-").$&'(&,) $&*(

W/ -9604-+ 7081 88/ GO 080341 0(1 =4) (3THOY 7, 1 " H1L 27) F0=1%6) , |5 —H(048420=181 2/=-1)0(2 (1) ,!
3-0(10( /88723 , 1) 10) , 060, +98_(13T03( K [A(80) 29! @AATIDIC) !, , 030481 3-/07! /%784 (4=00481%) ,
s <#(0=48! /)6074) 2/)3) =)! =4)3T0"+3/1 341 (+=-1 BHTIH0A) K T08820=-1 1! =+, (4)9 QASSIDI \3-/7!
8=347(8 (+=-1(10)3/7(; /=080=10) 3/ T%=304) (1 (+=-1%(" 5 7/ , U0A) %) , 1/=A48420=4481 /68/=3(10) 13-/ /4T84
(3271 481%)10) , 060, +98_(1808/1 20 =4)370"+3713413-/071 5 /7(4) U803 STH03( K - T08820=-1 B 1 =+, (4)!
BASSIDE/ (/%7=-14) 3-710)88+/)=/ (14813-/11)BUT4) 2/)31%) , 127) / (14) 1 /T(A) RB03HITHI(1-h("'/ /)]
L 28) G/ , " F84T/1R4TI/GH2 5 B/916%T0%304) 10) 10) ) 46%306/) / ((10) 127731303 (K S +0) ) /3148001 @AS bl
1) , 10)1/ 24304)U80341%) , 8/%7)0) 20%) , 12/ 2478#10) 1-41(/ (N Equius caballusKURTN)/1/3480IGAABID!
C)1%, ,0304)910) 147+031880/ (K Drosophilal (N, &4TH20) 21" /-%604+T10(1=4) 3748/ , 1" #10) , 060, +%812/) /!
LOB/T7)=1 (%) , 1) 60T4) 2/ ) ¥1ah=34T (1 (+=- (1844 , S13-31T/88/=31""/ ~H604+ T8 ; B (0=034K U3/ 7!
B 1A42+/9 GASRIBG) , 10)! 2%) 2746/ 1088080(~ KK ryptolebias marmoratusiy 8/6/81441 /G ;847%304)9)
48, )/ (%) , 227/ (067" /-%604-+T9%7/M68/=3/ , " #1177, U304) TO(N9E) , 1" 48, ) / (1= (W12 ) A3t
1)6014) 2/)3810)3/ Th=304) Ka, /) "TAE! 1 1074401 @ASEID!

!
GH\HG®%"%(Yo#+,%6*1$-"(

*Y Y 2%8_(1 -/ )3 /1 =0)1 "/ U8E/=3 1 TO304) (L 0)1 03( 7)Y/ (O >AT!/GH2 ;8781 %)!
0)6/(NPU304)1=4) , +=3/ , 14) 13-/ RT+30BHI2/ ) 42/1, 1 24) (3T , B-U3I6HT0U04) 0) Whlgs# (1" /-%604+T7!
E%(1%((4=0%3/ , | E03-1 6%T0%304) (10)103(1 2/) /(1K [7443-+0(! BTUN/ (370;0/709 @ASRID! &, EU7 , (1/31 %))

K@AADNE4+) , 13-%316%70%304 ) 10) %227/ ((04) 10) 1%1&7+03\68# ! KDrosophila melanogasterEND(%&&/=3/ ,!



"L 08/T7)=/(10)13-/18/6/81 481 27) 1 /G T/((04)9 %) , 13-4 ,0(=46/7/ , 1" 4+31 Sd! )46/81 2/) /(!
0)88+/)=0) 213-0(1376030 [/)/ ("((4=0037 , \EQ-1; /7(4)W0HITHI(-%6/1" /1)1, 1 24) (3T%/ , 0) 120
3+, 0/ QU>AT /G2 ;8/903-/127) /) = F = BIO(I((4=003/ , | E3-1 /G ; BATIRATH! "'/ -S4604+T10) ! 27/%31 303!
K /7-+8(31 /31909 @ASDIN ),V ET0)/ (1) , 184=38! (03/1 (/8/=304)10)! "%%=11 (E%) (! Cygnus atratus!
KT%)! = 4)2/7)/3080IGASAINNO - F1; 4882475 -0(2 (%T/80) 1/, BATA+2=) /(%! 5 /7(4) 03137030
077/ 2+ B0 (+Tah=/ ) I3V Felis catus K™ Th-4T0/348MI@ASDIIO -+ 28/#1/30aHIGAGRINE-/1 1 aF . |
20) 4345 /(((4=06/ , IE0-BTHA(I=4TT/803/ , IED3-1-%7 214640, %) =/10) " 0%=1"07, (N Turdus merula
KU+/88/71/30480010ASRISB- /16 3 TSHI2/) /0(180) 1/, BAY(A=04803410) =-02 59 I// (K L3/ (/348081@AS !
1), 1748, )/ ((CO(((4=0%3/ , \EG-127)/ (14813~ 7131/ ((HGO(10) LI/ TH80(~ KN\.(EYS, 1/314609 GASEID!

:

GH\HNT%,$&)1$.$&'(-2(+%,*").$&' (&) $&*

( L=/ ;B (30=0341 481 3 /7(A) U034 30! /=427 (1 02037 , 1 081 3-7H1 6T/ -/ T0RE S/ ) 1 +) L /7!
20 IN=1=4) 314801 = F1036" 080381, /(=70 (13-715 743 4T04) ARIGWTOR) =/10) 5 -/ ) A3t /(117 (+830) 21474 2!
20 0=1 =347 %), V=) TR/ (L 2120000 203-71 121711 481 3931 6%T0%) =/ K>Y=4) /7!
B IU%= %491 S™ il S5+ /310609 @AShID! =, ,0306/1 2/) /30=! 6T06)=/1 /G 3 7/ ((/ (1 3-71 -/ 103%™ 080341 48!
D= /) A% 0=13TH03(K>8=4) /70 I IUY= 19%01S ™~ IDLSS -/ ) H13THON0(1+) , /71, 07/=304) W81 47!, 0(7+; 306/!
(/8/=304)9 031 8/%., (1341 7/, +=/ , 1%, ,0306/! 2/ /30=! 6WT0%304) ! KN\/7(! W1 10))% @ASRID! . -/! 2/ /30=!
=A)37480) , 1=/ 109" 080341441 ; /7(4) US0RBTHR(1-%6/ 1"/ /) I3+, 0/ , D) 1290) #I6) 02 8(H+) , /T ATRATH!
=4 ,0304) (1K/02D 27/%31303Y = 7/)31/731%809 GAAGI!L10))!/31%809 @AADI! %) ! N\/7(1 /3198 @AABI! 20=/1!
U0=37 117319691 QAASIIG) , DUR+T81=4) , 0304) (IK/02D [/72%)1%) 2+(1%) , 1 1022/) 3481 =338/9! [ Ve8!
/30 W88 @AASID! UAT/A6/T0 (4271 5 /T(A)03# STH03( %771 —/T096"8/1 (+=-1 %( "48,)/((! %),!
227/((06/)/((1 0)! I/ THE0(~1 K-8'Q Ahb! %), 1 -8 QI ADRDY! 7/(;/=306/84il *T0#4241 /31 %409 GASRIL
/G BATHIATH" 1 -54604+T10) 1 27/%31303( K-C'QLAISATANTIL = /)31 /314B00 GAAGINN 48, ) /((10)!, +2;80)?!
(N+0, (LEuprymna 3h(2%)0=%! K-8 QIADGHADTi! 10))! /3! HENIGAADIG! %) ,13/2 5 /T%2/)310)! [/72%)!

*Y2+(1%) , 11022/ ¥481=033/ 1K€ QIADAHADDSI) , 1-E QIADAHADA ™ it [%+8:1/31%8091 @AASID!!
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GH\HZA)&%,").()"F(%"L$,-"U%"&).(%22%E &*

L= VARRGTO)2U(L 5~/ ) A% 1120 T KRR/ =3/ 1 A3 TIG0h=34T (1 (=101 5 67/ ) IUBIATI 203/ T) !
J88/=3(01a221; TA60(04)0) 216) , 13 7/) U807/ 16T/ 1+ (+Oh88HL/ G -0 03/ , 1 243~ 17(13—+ (0 ; T/) 38
0)88+/)=/ (KT/1AG3/)!, +/ 1381 293/ TYUL/88/=3(IK [ 7443-+0() W 1%/ (370;0/ 101 @ASRID! 102087030/ (10) !

S=D) A% /(1" F3ES ) A8 T0) 216) , B-/0T1 5 %T7)3(1=) 10) =8+, /71 /7(4) %8030/ (1%84) 2 E3-!
~#(048420=W81%) , " /-0H604-+ THBIE8=347 (K [7443-+0(! 1 UM/ (370; 0/ T001GASRID! 044 2 41/3148)!
KGASRII, /24) (3743 , 1/60, /) =/1481 23/ T) 81788/ =3(10) L3/ THAO(-DIN\G&(; T0) 21 241" 11488/ =3/ , 11
3-/11)6014) 2/)M81=4) , 104) (3-W313-/011 243-71(/ G /T0/)=1 |1, +T0) 213-/071806/ (3410) =7/%(/!
3-/0T803) /(01> 4T/ G%2 ;879031 -0(1"'/ /) (-4 E) 13-%318/ 2%8/13-1//H(; 00/ , | (0=18/"%=1 (
KGasterosteus aculeatusi%) ,'=10=1/3(KGryllus pennsylvanicusW=%)131%) (&/713-/01/G; /10/)=/!
E03-1; 7/, %347(13413-707488(; 10) 21K [0/(0) 21/318081 QASAI 134721 1 N2 GASAID!!

!

GHXR2%E&(-2(*&,%**- *(-"($"FSLSFI). *(OS&/(F$22%, %" &(+%,*-") &' (&,)$E&*(

( 1377 (OO U/ B-93L, /(=10 (13-7177 (3 4) (/ (1481311~ ; A3~ 20=H; 3-+0306 780, 7/ Y H8IK = <<l
HGO(134 14! (37/ (AT E ~0=-10(418%=34T13-0431 =0+ (/ (! (+==1 (I3/ KO 4= 17/ 291 GASRIDIC) 180(~813-/1 = <!
INHOBUS/Y310( 13-/ 1~ 5 A3-USH20=H ; 03+ 03ATHH0) 3/ 77/ YUBIK = <CUIKGO( E-0=-14)=/1(N2+8%3/ , 18/%, (134!
3-/1(/=T/304) 1 AR1=4T0(48KO4=17/ 291BASRIDI 640, 1) =/1481 37/ ((47(1=3) 1=W+ (/%) 0 2%8(1341 /G- 0""03
) GO/3HH801 /1" /-Sh604-+7(LKWSHD! /731 %808 @ASOID! 137/ ((1 =%)! )/ 24306/8# %ea/=31 472%)0(2(_1022+)/!
3/ 2(1KWIT=/884(! /31 %809 @AARI! 1=-7/=11 /731 803! @AASNI S , 1 2T4E3-1K ™ #+)1 /31809 S™ T ) , !
3-/1/847/10)88+/)=/1803) / ((MOAT0(A80(Mh!; ~#(048420=081-4T24) /13-%31-/8; (BANT/ (347/3-7\(31/ (/!
"4 #1341 13(1) 472081 (371 K-42/4(OQN K8, /72%)! BEW/TY0/79 GAA™ i1 WA) 249! S™ ~hil %) , 1 03(!
ST()=/=0) 1 11( 138U (V29%3/3-11 31/ (17 (G 4) (/KAPM0) ) , 0%, Rhamdia quelen, Quoy &
Gaimardi\W7=/84(IGAABI!, 47 (IWHT1/7/304809 GASAINK) , L/ THE0(-91<8, /723) ! I W/T)0/T9IGAA !
WHOL/3198091 @AS DI e 2%) /31808 GAA ™ iLY13(4) /31481 QAGEID!!
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aG;4(+1/1 34 W21 =+/(1 =) /64171 GT/((C T/ (GGA)(/(1R) 1 -%(1 /1) +(/ , 184! 24, 7880) 2!
1) GO/3410) 16) 0 2%8(IKUI%GO20) 41/319819 QASGIDI>ATIO) (38)=/90) 13/ THaO (-9 TTH0=1246/ 2/ )3(\E/1/!
G003/, N(-AU81=4-/ (04) [E%(I-02-/T%) , 1/G ; BATUIAY IEN(1T/ , +=/ , RARAED) 21/ G ; A(+T/ 3414857 2!
=4/ (UE-0=-1-%6/1"/7Y+(/ , T(%) 10) , 0=063471481%) GO/ 3HKWSI(/ 71/ 31HE0N QAS AT O%=-%31 /314801 GAS AID!
*GT21=+/(1=0) L (/=113 RTA21 W22/ 1 (10) 13-T4+2-1 57/ WRATHIN227/ ((04) K>/ TTHT01 /3146808
BAANILPY/+E/20/ (/) /3180 GAATID >AT! (42/180(-91/G ; A(+7/1341 =4) (5 /=080=1048372 1 =+/ (1 /80=03 (!
GT/((7/(;4) (7 (B-W30088+ (3737 1=4) (5 /=060=(UT/0) V77 , KWkT=/884 (1/ 314809 @AARIDILST/ (177 (;4) (/!
=) 1" /1 /80=03/ , | E-/)10), 060, +H8(1 (/791 (278801471~ /%11 =4) (; /=080=1=+7 (IKWIKT=/884(1 /319809 @AARD!
SATV/GH2 189 3/ THO(= SKT6%/1 ,0(; 8/ , 17/, +=/ , 1 h=3060341 SABAEN) 21 /G ; 4(+1/1 34 =4) (; /=080=!
WHT2! =+/1 KA +=4)HO0==00349) /31 4B @AGAW! F/,80)! ,%T3/1(! KEtheostomalwhippleil -%6/!
J28) (3T, BAE! %=30603#1 KBAE! 246/2/)3( ,+70)?! =4)(;/=080=) KT 2! =+/(! /G;A(+1/!
KO422/) (HOWT(4)! /3! W83l GAANID! S5-/)! UBT21 =+/(L E/1/1 ;%077 1 EB-! ~/3/14(; /=080=) =+/ (Y
) "4E! T3/ 1(KE. caeruleuml (~-4E/ WL, /=1/%(/ 1)+ 2" /11481 246/ ( K>+, hith-1 BT UK3-0()
BASDIDIC) , 060, +48(! 6YTH0)13-/0717/(; 4) (/1341 3T/ (4T ER-1 (4271 4813~/ 21" /0) 21 6+8) /T0""8/134!
GT/((1%) , 143-71(1/G=0"030) 2 E/B N ATINS24 (3 ) AT/ (5 4) (/1KOA= 17/ 231 QASRID /88! /31 48D KOAARM!
0,03/, 1 3-4%3! (0=18/"%=1(! KGasterosteus aculeatusil /6-0"03/ 1 =4) (0373 @1/ ((1 1/ ;A (/("
RABBAED)21/G; 4(+1/1341 ,088/1/)3 (3T/((AT(K=4) (; /=080=1%) , 1 -/3/T4(; /=080=1=+/ (1 >+T3-/1241/9)
3=1(/1T/(GA) (1 ( 2% /10887 =3 , 1 #10) L 060, +98( ! 5 /7(4)B03#13THO3(1K>/TT/07/1 /3194609) GAGAID! 47!
JG%2 387907, ( E/1/184+) 1341 /G=0"031 (G1/((1 1/ (;4) (/ (1 3-8 E/1/V 3370 +3/ , 1 341 5 /7(4)ho0s#!
K1/%=306/1 6/7(+(! ;TA%=06/M E-/)! /G;4(/,1 341 ,0&/17)3 (GT/((A7(9 EB-1 3-/1 T/%=306/! 274+
1G-0"00) 21-02-/717/ (; &) (/ (3-%) B-/1; T4%=306/1274+ ; KOA=17/ 2QAANIDI*E3-4+2-13-/17/ (; 4) (/ (!
ARIR)02UB(NED-1 , 088/7/)31 3 /T(4)WGUHIITHIB(1341 (377 ((AT(\ (+=-14(1=4) (; /=080=1=+/ (\/=%6/1"'/ /)
0)6/ 02U/ , 1" 164T/9) 4) /1-%6/1%33/ 2 33/ , 1341 /GH20) /13-/1 188/ =3148) 3T/ ((AT(14)1 3/ TH40(~ | EO3-!
=4) (0(3/)316%T0%304) (10) %) GO/3#1!
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GHW(I"#$%&"%(1%/)L$-1,()"F(I-O(&-(U%)*1,%($&

= /(=T0"0) 21 WYGO/3# 0(1 =-U88/)20) 2! "/ =b+ (/1 031 =4+8,1 023841 il 8431 481 =4)=/33( %),
=42 ;4) /)31 (+=- (% U3/ 1ATISTHING) , Ka) , 8/71 W 1Y 4=46(181GAASIIF/0((IS ™ ~hill;0/8"/72/11 1!
FO=120)91S  TTIDI) GO/3#I=0) " /177 2%7 , / , (D) A H; /T296) /) 31/ 24304 K81 33/ 1/80=03/ , 1™ 117 /4!
AT1 5 43/) 3081 3-T79%30) 7)6074) 2/)31 AT! (02-+801 %31 ! (;/=080=! 0271 3-%31 hea/=3(! %6)! 0) , 060, +48 (!
S-#(0484PH1%) , "'/ -HB0A+TIR) , 18/%, (13413-/1 F80=03%304) 1 481 ) /+TA) UL /) , A=TO)UH1%6) , ! , 76/ (06/!
11GA)Y /(1K) ,8/7 1Y A=46( 109 GAASI! YE+/84! /31 %(08! @ASRI! 1;0/8"/72/70 BT F0=12%)81 S TTi!
13/02/191@ASSIDIC) , 060, +%8(1=%) ! , 088/710) 13-/0718) GO/3HHB01 /1" /-4604+T1%) , 1-AE 13- /#1717 (; 4) , 134!
(5 /=080=1 (03+%304) (91%) , 13-0(10(1+ (+%88#1=4) (03/)3146/T1302/ 1K) ,8/7) 1 1Y 4=46 (1081 @AAS! F/0((M!
S™hil (/71 1/6410)=/ (1 0)113/02/T90ASSIDE > (! %) GO/3# 0(! +)=4) (=04+( 03! =%)! /1 1/6/%8/ ,1 0)!
" -h604+T(1%) , 143-/71(07) (L (+=-1% (%) 10) =7/%(/10) 1 60208%) =/1%) , 1+70) /1, 0(=-%72/IKE /(1S ~hil
\-81 /3196091 GAATID! *) GO/34H801 /1 "'/ -34604-+T1 =16 10) 6486/1 3-02 2 43HGO(Y 2/43HGO(3! (=4343HG0(31 J02H
JK220) 21246/ 2/ Y814, H1=A84+ T8/ THOAYNGT//I0) 216) , 11T/, +=304) 10) /G ; BATHIATH" /-%604+T!
KY U8+/881/31% (09! @ASRID! =30603#1%) , 1/G ; BATHIA) 107/13-/1 2431 3+, 0/ , 1K) 02081 5 /7(4) Ha03#137403 (!

3-U36T/V /837 , 13416) GO/ (/1778477 ) =/ (0) [<HESH 1 /3104001 GAATII!

0)3/T%=304) (%) , [T0(IH%N0) 21" /=4604+ 781, /=1/%(/ (h=30603#1%) , 10)=T/%(/ (13-/ 843/ )=#13417/ (; 4) , 1111
341) 46/83#14T (N2+80IKY U8+ /881 /31h (N @ASRII<081 4)0(81S ™ hhi! . ~wT)NGO(L/31%E810AS 11!
L-#)/((=0) "/ 1=+ (7, 1RO A6/83HNA3-/1( 3 T/(/)=11%) , 96=304) (IKE+((/881/3198001S ™ Thl!!
|
GHWHG(A%)*1,%U%"&(-2()"¢$%& (

G =%(1 " /7)1 27)04) 7, 10)13-0(13-7 (01 3-431 371 ) 46/8 ) 11 ,060) 213/ (1 45/)140/8,91%) ,!
802-3L, TN/ (3(1-%6/1" /1) +(/ , RATI 2 /(+T0) 21, 088777 ) 31" /-%604+T(01>AT1/ G2 ;8/810) 13/ TG0~

“48,3/((V0) 1 ()7 ((1 )1 /) 2%+ +0) ) 371 43 7)1 8078,V 3/ (3= (/1 03 2/%(+T7( %))
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0),060, +48_("E0880) 2)/((1341/G ;847/1%) , 1361 /1T0(1 (0) D) /EL/)6074) 2/)IK*T0#4.2 41 /3480 @ASRi!
*T04241 11 B3 GASEY GASRUY GASAID! FO(THIN0) 2! "/ =%604+T! <h(1 /1)) 2/%(+7/ 1 +(0) 13-/

Y46/8136) 11, 060) 213/ (310) 137" TH0(=IK . ~wTYNGOC3L/314B091@AS DV T %80, %30) 219%6) GO/ 34801 /1" / ~34604-+7!

KU%GO20) 4! /31 %8031 GASEND! O4) (/N+7/) 38891 +(0) 2! 24771 3-%6) 1 4) /14 (! 341 N+96) 3081 ) GO/3#1 %) , !
,J3T20)0) 213~/ 10((A=0404) 1" F3ES 1) 13-/ 210)1 2/%(+T0) 213-0(3TH0310(1 ) /7 , / , KUHGI20) 41 /31988
BASEIDIC) 13-0(13-/(0(913-/1) 46/8136) 11, 060) 2813-/143 /) 18078, 91%) , 13-/1802-3L, W7 113/ BCE/1/1+(/ , 134!
W((/ (3~ 10((A=0004) " F3E 1) 13- 210)1 2 /5(+T0) 213~/ V%) GO/ 3801 /1" /~%604+T10) 13-/ 3/ The0 (~D1!
|

C)! I/ THEO(=31 3-71 2431 7 (080(=7 , 1 3/ (3! 3-43) 2/%(+T/1 ) GO/3HH01 /1 " /-%604+T) %7/1 3!
YA6/830) 11, 060) 288) , 1802-3L, %7 113/ (3CKX/ (+3-U(%) NBAS@iTY #(08/30469 GAShilL3/ E73/3BENEASSID!
L=/ (/BEAB/ ((2/%(+T/5)10) , 060, +48_(D)U3+THSIT/ (5 4) (/ (341)/EV)6014) 2/)3(E-7) B-1#!,06/!
3413- /1" (/14813-/136) K2/ AMGOQIIGT/ /I /1ATL, /=T 1% (/13- 071/ G 5 BATHA) LARIORIBAT! , 787)=/KO=-413
/3198081 @ASA! 13/ E%731 /319809 GASSi! O%=—1%31 /314808 GASAIDIC) 13-/1) 46/813%) 11, 060) 2137 (30141 0(~10(!
3T0) (8777, BAIRIR) 11,060, 7, 10)341/N+981-4T034) 3481 5 47304) (O - /180~ E08810) (30) =306/8#1 (E02134!
3-/1"AB4A214803-/138) 1K) |17/, +=/\03(1/G 3 BATHIATH" 1 -4604+T(O1%) , 1, /57) ,0) 214) 3-/17/ (; A) (/(!
3413-/1)46/81 /Y6074 2/ )81 %R) GO/ =) /1%((/ ((/ , 1KO%=-%31 /31 %8091 @ASAi1 ~/60) ! /319808 GAAID!
U%Y#! (3+,0/(1 41 3/ THO(=1 %671, /24) (3T, 13-W31 ;T/8/T/)=/164T1 3-/1 " 4421 481 %41 36) 11 0("
W((4=003/ , LEB-1013-T/UT/ (3 4) (/i13-/102/1(; /) IU33-/1"" AB4293- /1) + 2" /11481 /) 3T0/ (10)3413-0!
WT/H9%) , 13-/1, 0(36) =/ 13-U313- #1246/ | \EWR-0)3-/TT/B-%6/1" /1Y \+(/ , 13412 /%(+T/1%) GO/ 3601 /!
" -HB04-+TIK>A) F6) ! /3194609 GAGGT! Y Y8+ /881 /319808 QASRI! 1%= 1/72%) 1 /319809 GASANDIN3-/710) , /G/ (!
(+=-1(L/TTR0=1 246/ 2/7) 02 24" 08034 803/ ) =#1 341 /)3/T13-11 4+ 5 /71 -8 A8V A1 36) 191 ) +2" /71 48!
DIC%Y 10271111 =% 1) +(/ , ()LD , 0=4306/1 48116) GO/3#1K>4) 36) %! /31 %8081 QARG
" %h20634) /3148001 @AS ! = %206 01/368081GAS “IDIC) 13-/1802-3L, W 115 T/8/ /) =/13/ (K (=4343HGO(OTY (08!

/31809 @ASHN9!%!E0(-10(137%) (&/77/ , 1341%! -%BEHE -03/1%) , 1 -%BEH""8%=113%) 11%) , 13-/1%24+)31481302 /103!
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(7)), (0)B=71, %7 11-48814813-/136) 10(17/=47, / I Y)=1/%(/ , 102/1(; /)30) 3-71, %7110, 70(3%1/)!
(1961 T/88/=304) 1 481 02~ /TR GO/3HLKK/ (+3-(h) GAS@i! (//17/8/77)=/ (10)! U%3—+7! 1! [+49 QASS:!
U%?) 41731980 QASHiU%GCO20) 41 /31 K8 GASAILL/TTH/31%808 S~ I
!

= AE/6/7943-/T13/ (31 =) 2/%(+T/18) GO/3#10) 1 3/ THa0 (- (+=-1(13-/143 /) 18078, 13/ (310)!
E-0=-1 0)G04+(! T/(;A)(/( %) /1 2/%(+17 1 "1 /G ;84THIATH! **/-%604+T1 ) , 1 3-02243HGO(3! %!
=/)314;-4"0=1 ATV -AT034) V8L /-%604+T9 E~0=-1=4)=/T) (1%)10) , 060, +%8_(! ; 4(004)10)13-/1=/)31/!
6/1(+(13-/17 , 2/ A113%) 11K L4, E0)1/31%8081 QAS@i! U%GO20) 41 /31 %8081 QASAI! 13/ E%731 /31809 @ASSi!
13/E%731 /31 %8091 GASQi! 1=-)w77! /31 %8081 @AS@i! 10)2/7! /31 4803 @ASi! 1=Y33/ 7341 /31 a0 GAGRID! ~/((!
246/2/)3%) ,1247/3-02243G0(10) 13-/14 3 /)180/8 , 13/ (31(+22/ (31-07-18/6/8(1 4819 ) GO/ 341K Yd+/ 6!
3B GASRII N +=4)HO0==1341 /318081 QAGAND! . —/14 3 /18078, 13/ (IO(IOB(A1+(/ , 1341 2/%(+7/1"48,) /(!
1), 1 (-4 ((0) 13/ THAO(=1" 7=+ (103 2/%(+ T/ (%) 10) , 060, +968 (! E0880) 2)/((1341/G;847/1%) , 131 /!
0(1(10) 1% )/EL/)B074) 2/) 3K T0#4.241 /31%809) GASR! *T0#4 241 115339 GASEY GASRYUY GASINIC)!
3-/1457)18078, 13/ (UIHIB0(-10(3T) (&/TT/ , 134191 ) 46./813%) 19196 , 1031 /-S604+T10(17/=47, / , | (+=-1th("
24304)8/ (O /("' /-%604+710) ~0""0304) (K&7//30) %) , 16/84=03#1481(E02 20) 2i0)=1/%(/ , %7/ /I0) 24!
11,42/ 1 /G 84TH04)N0)=T/%(/ 10271 (3 /)33 3-71 " 4RA 21 AT13-02 243G 0)=T/%(/ , | 60208%) =/
0,1, /=1/%(/ , [(E0220)21(; /7, T/88/=30) GOA+(17/ (5 4) (/ (CKWBH(/T1/3480010ASAI1a2%) /31809 @AA !
U%GI20)4! /31 %8091 GASAI! 10)2/7! /319481 @ASDID! 1-4%80) 21" /-604+71 (1 "/ /Y1 +(/ , 1341 2/%(+7/!
) GO/34H801 /1" /-h604+T10) 0(~Wh==47 , 0) 2B41E - 13-/ T3~ /#0) =1/%(/ B~ /07502 /\EG- 14T (EN 2 HE Wt
BTA2101 274+ ;91 +313-0(10(1 44884E0) 21 /G 3 A(+7/1341061 (N2+8+(1K(//1 T/8/77)=/ (0 L3/ ET3! /3194800
BASEID!
!

<T/604+(17/ (/%7=-14) ) GO/3HHE01 /1" /- 9604+ 7(10) LI/ THR0(~ 1~ (184=+(/ , 1 4) h(; /=3(1(+=-!
(!, T+2102 ; h=3KK4-) (4) ! 1 L= %20834)9@AShilU3=-/88! 1 1U44)91@ASil10) 2/71/3488IGAS il

1;0/8"/72/T L IF0=1 296918 TTINGT/ (17 (G 4) (/ (Ka?h) /30N GAA ™ i°/60) /310480 @AARIY!
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6980, %304) 10) , /G/ (14819%) GO/ 3 IKWBY (/71 /3148081 QAS AT U%GO20) 41/31%69 GASENI2/)38! ,0(47, /7!
K1;0/8"/72/70 IIF0=129%)91S  TTHIATI 24 , /880) 21%) GO/3#184TI2/) /30=01 2 48/ =+84791 0484 2491%5) , |
- =7 20=48420=0810) 6/ (02%304) (IK L3/ EW73/3 48N @AS@I1L ;078" /72771 N IF0=1 2%)41S  TTID!
" AE/6/T93-/1/1-%6/1" /1)) AL;T/604+(10)6/ (302%304) (14) 1=4) (0(3/)310) , 060, +%816%70%304) 10) !
) GO/3#10) 1/ The0 (D!
|
GHP(_%1,)2%$*/()*()(U-F%. (*+%E$%*(

Z/"TR0(=1 =%6/1 /1) +(/ 1 h(! L 24, /81 (3/=0/( 8ATY (/6/TH8! #/%T(! 84ATY T/ (/%1=-1 4)!
042/ ,0=0) /IK<%T0=-#31 QASNG! 2/ /30=(1Kas0=/07091 /31 %803 QASAI! = 4E/1/31%808 QASRi! PAEQ /3194801
BASi! <%T0=-#0! GASII =/88! 0484241 Ka80=/070! /31 %809 GASANS! —+2%) !, 0(/%(/1K = 4E/1 /31989 QASRi!
PAE0N /31%809! @ASil SB/#%)! 11 160301 GASBID /2" THABAPH ) /+TA" 0484249 20=TA 0484241 %) , |
022+) 484241 KPAEN /31 %809 GASANI%) , | -/ 293484241 K5 /#98) | 1 1 1-%6039! @ASBIG!%6(! E/88!%4(! 3-%3!
/967 , 1341, 7+21, /6/84; 2/)3Kasi=/0701 /31480 GASAI PAE0 11 /31891 @ASAID! - -0(124, /81(; /=0/ (1 -%(!
2U)#18/%3+7/ (13-%31 2% 1 71031+ (/8818471 T/ (/%T=-1KS5/#%) ! B 1 L-%60301 GASBIiLI/* THGO(=1%7/1 /8 (#1341
"T/7,6) 1 THO(/10)13-/180% ATHIATHI 67/ (29881 K% ;  TAGO2M3/8#1 @0cl! =2081 ~346./1%! (~4731 2/ ) /TH304)!
2/104, KPAEON /31989 QASANI%) , 1 -%6/1 %1 884(31 7/ 5 74, +=306/1 T3/ I KPAENN 1 /3 808! @ASli! <U70=-#4)
BASAIDI UAT/46/T0 31071 / 2" THAY0=1 00871 (3427 (16771 /(#1341 GABBAEL ) , 1 (3+, #! K<WT0=-#! QASd!
B/ 111-%6031QASBIDI10)=/1/" ToE0(~1&/730803%304) 10(1/G3/TY UBIKP AED 1 /314808 QAS i <670=—#4!
@ASdil S5/#%)! W1 1-%6038! @ASBIN ) , 13-/1/ 2" THA(1%T/131%) (; W1/ ) T/ (/%T=-17(1=6) | 2%)0; +8%3/!
3-/071, 76/84 5 2R (327198 , 1 (3+ , #16%T04+ (% (; /=3(KP AN /314808 @AS ! <70=—-#91 GAS D!
C)1th, , 0304)810310(1 ; 40871341 2/3130((+/15) , 1""844 , | (2 ;8/ (1874 213-/ 2164112 /) [=1%) , 1-4T24) /!
00) 048001 (+=- 19612180 1=80; 5 0) 2IKP AE 1 /3148001 @AS il Z%-%) 207 /31968091 QAS D!

|

Z/" THRO(-1%T/184+) , 10) 13-/1(3T/% 2 (1) , 1706/7(1481C) , OHIK [ T%-%21 /31 GASTil 1 ; /)=/1/3)

UEIN@AATID! - —/#1%7/1%8(414™ (/76/ ,10) W) 28, /(=19%) , \P/ ;%81 706/7(1%) , L GT/%2 (KL+) , 0) /3108091
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BAS™IDIC)13-/1E08, 03/ THO(-1%T/164+) , 10) 1=8/%71%) , | (BAEHIBAEN) 21106/ T(1ER-1 2+, , #147174=1#!
"0/ Q%) , 1877 ,14) L (2HBIY02UB(1AT!; BR)3(OK) , IhT/1=4) (+2/ , 1" H1A3-/TIRO(- 1) , 1"07, (K<T0=—#4!
@ASil1;/)=/1/31%091 @AATID! _ /1) +2"*/T1480) , 060, +%8(16%T0/ (| EB-0)1274+; (1,73 7) ,0)214)13-/!
EY3/ 7188414813~ /1706/Til8AT!/ G2 ; 8/910) | (BAEHIBAED) 2 EU/T813-/1) + 2" /TI=%(1" /1) 1T%) 2/ , §14 2!
BESEI) , 10)17+))0) 2ER/T83-0(D)+ 2/ 117/ %=~/ (1BAIRAAII(- K [ 7%-% 21738 QAS Til L+ 7042 ; 48%!
/3N @ASID!

!

*(1;7/604+EH2/)04) 1, SRHT2/1) , 1214E0) 21”4 , #1481 (3+ , 0/ (14) I BT/ 34148 , 088/ 7))
00281 (; /=07 (1 -%(! ,/24) (337, 13-9310) , 060, +U8(! (-4 E!1=4) (033! , 088/17)=/ (10)!"*/-%604+TH
3THBQL™ AE/6/T93-/7/1-%6/1"17)10) (+880=0/)310) 6/ (029304 ) (14818) GO/ 3B (ML /7(4) UB0RHBTOHIN! . -/
1/ (%1==1 /(107 ,10)13-0(13-7(0C =) GA=+(/ , 1 4)! (3+, #0) 2L W) GO/3# (! % 5 /7(4) Ha03# 379031 0)!
I/ THO(-D! - —/1 AB/ TR K021 481 3-0(! T/ (/%7=-10(! 341 , /3412011 E-/3-/11 3-11/V W1/1 =4) (0(3/)3
0), 060, +%81, 088/7/)=/ (10) W6) GO/3HI3-WINT/1+) , /T12/) J30=1=4) 374813~ 31688/ =31%( ; /=3(1481403) / (!

|
1 %E&SLYo*

L= /VA™N=06/ (A83-0(! 5 TAV/=3%T/13- 1 BABAED) 2c!
SH U/SBGH/IE-/3-/T137THO(-1, 00; B01=4) (03 , 1T/ 3 /630%™ 8/ 106) GOA-+(1"* /-%604+T1+(0) 2!

517, 088/ 17)313/ (3(c3-/1) 46/8136) 11, 060) 2814 /) 18078 , 1) , 1802-3L, 7 113/ (30!

BH a(N2/1E-/3- /1) CO/IN(GE/=3 , 1™ ( /=080=127 ) / (1 1/ GITh=30) 21 F P> 1474 213~ /!
"TH0) (1481 2%/ (%) , 16/ 298/ ({EG3-11) AE) %) GO/3#18/6/8(!
RH aBUs+W3/13-/17/ ;14 , +=306/1(+==/ (144! ; W EG-1 1) AE) 18/6/8(1481%) GO/3#1341 , /3/120) /!

3-/1803)/ ((1=4) (IN+/) =/ (1481%) GO/3#!

BH 042 ;%7/1484(; T0)?_(1""/-%604+TIEB-13-%314813-/1; 7/)3(ABAED) 21=T4((/ (1=4) , +=3/ ,!
"SIES1) 2%/ ([ER-11)AE) ) GO/ , 18/ 28/ (341, /3/720) /13- 11~ 110306 0803144

) GO/340!
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dH = /3/120)/13-/10) , 060, +48(EQ-! , 088/7/)318/6/8(1 %) GU/3T/ (5 4) (/ (134 3T/ ((47(!

!
_=/V;1407=3 (102 (1%7/ 1% (14884 E (¢!
) U/U(+T/1%)GO/3#H801 /1™ /-%604+T10)10) , 060, +%81 /" THEO(-1) , 13/ (31 3-/1=4) (0(3/)=#1%) , !
7/ 5 13" 08034441031
@ = /3/T20)/1E-/3-1T1(;/=080=12/) (VK771 h( (4=0%3/ , | E03-196) GO/3HHB01 /1" /~06604-+T10) 1" 43-1
208/ (%), 18/ 298/ (!
R) = /3/T20)/\E-/3-1T13-11/%1/ %) #1803) /(" 1) /603 (h( (4=0%3/ , | E3-16/6/8(1481%) GO/3#!
B) = /3/120)/\E-/3-/T18)GU/3#10(!-/ T034""8/!
A = /3/T20)/1E-/3-1T10) 060, +48(1T/(;4) , BAIGT/ (!, 0/T/) B, 137 ,0) 214) 3-/0718/6/8148)

1) GO/3#!

_=0(1 3-7Q0( =4) (03! 48 (/6/)! =-;3/7(1 ), Moh=—1 ==%;3/T) ER(! ET03/)! 8484 E0) 2! %!
(207)3080=1 ;03 /70 (3T+=3+T/01 O=%; 3/71 CLO( %! 27) /THSL 0374 , +=304) 1 3413-/13-/ 2/ (1 =46/7/ , 10)13-0(!
3-/7(0(0) O=%;3/71CC10) 6/ (NPW/ (L E-/3-/11 37" TH80(~_(! , 08&/7/)=/ (L 0) LK) GO/3#1 %7/1 =4) (03731 %) , !
1/ /%368 EB-0)10) , 060, +%8() , 1"*/3E//)1=4)3/G3010-h;3/71CCC! , /3/720) / ({E-/3-/T16%T0%304) !
0196 GO/3#18/6/810(h((4=0%3/ , 'E03-16%T0%304) 0) 1(; /=080=12/) /1/G 3 1/ ((04)DNO-%; 3/ 7] 1/ (3h"80(-/ ("
E-/3-/TV0)GO/3# ~%(! %! 02 ;=31 4)1 803)/((1 K1/ 574, +=306/1 (+==/((ID! O-%;3/7! T 0)6/(N2%3/(!
E-/3-/7;=/)43%;0=1, 068/7/)=/ (10) %) GU/3HI%T/ 3370 +3/ , 1341, ,0306/12/) /30=16%T0)=/D1O~%; 3/7!
JC/GH20)/ (13717 -4604+THEIT/ (5 4) (/ (14810) , 060, +4B(1EW-1 1) AE) 18/6/8(1441%) GI/3#134384ED) ?!
/G A(+T/13A8%7 21=+/ (1+(0) 213-71) 46/813%) 11, 060) 213/ (MO~ 3/TL] CC127 ) /T8, 0(=-+((/ (88137
1G5 /M2/)3(1=4) , +=3/ , 1) , 1 (+2 2703/ (8814813- /177 (+83 (01!
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|
GHGS(7%2%,%"E%*

(

e -0 090 I UY-0(01*DIK@ASDIDI<T/ , U34TIT/=47)004) 18/%7)0) 210) 1 T50) " 4EN!

LW/ 1(\Etheostoma caeruleumc!(;/=060=18/%7)0)?'%) ,1)/4; -4" W\ Journal of Fish
Biolog)¥'899IShS@HSb@RD! , 40c!SADSSSSLVE ISRADS!
!

*8,/72%) 9120100 BIW/7)0/79'PDIXDIK@AA ™ IDIN) 342/ ) #14813-/1=4T30=4374 ; 0)H1/8/%(0) ?'8%=347!1
1#3/210)1 3/ 1080(-0!General and Comparative Endocrinology®'1643bSH™ !, 4(c!
SADSASbL#?=/))@AA " DABIAAh!

!

*88/) (491109121% , 4+89WD9! [/ (3491 LJDINXA (%7, 91N91O-%30) 9IWD9! [ /687 449'WDA! B IW/24+31UIDIAN!
KOAS “MD!IO4;0) 211348/ (10) \a+14 ; /%) (/% % ((c! - - /180) 1" 3EL /)48 )/ (N 31/((11/(; 4) (/!
%) ,N/+142/)/ (00! Physiology & Behaviourd!2079hbHTdD!
=33; (cLL, 400472LSAISASDLD; -#(*'/-0@AS "DABIA@A!

!

*04) (4N LD9I</HTHRATIIUINOA+(0) 100! 1 Wr24+31 UDNIKAGANIZ/ THaI(-'Danio rerio (~4E(!
" /-%604+1%8!=74((H=4)3/G31=4) (0(3/) =#1%3!8%76%8!%) , V+6/)08/!(3%?/ ("' +31) 41=4) (0(3/)=#!
"3E/)\(3%?/ (O Journal of Fish Biolog)) 969'SBSSHSBES)!

-33; (cLL, 40047?LSADSSSSLVE" ISBRSA!

!

*20)9W09118% "' /144/)91 = 091 1=-%%a31 09! B! .+, 47%=-/910DIK@ASbID! Fakrs#!" 07, (x!3%1/1031/%(#c!!
,0+7)%813020) 210(1=471/8%3/ , 'E03-146/7%88!8/6/810) 1%=30603#! 481 I /** %80 (- 18%76%/0!
Behaviourd! 15391ShBAHShb@! = \Cc!SAISSbRLSAbTAR ~GHAAAARRhb!

!

*7%-47001UJ09! = 47091 09! 1%0349!*09!O-0V00E%9! = 09! - % %2091 1.09!C349! e 09! %% ) %" 791+ 09!C) 4+ /H!

U+7%#%2%31 09! B 1>+103%9 Y DIK@ASOID! . -/14G#34=0)17/=/;3471?/)/'K\ O . FlI!
;A8 247; -0(210) 1=%3(1K>/80(1=%3/ (M0 (1% ((4=0%3/ , 'ER-1FFA4+2-)/ (X% ((/ ((/ ,!""#!
AE)/1(0Journal of Veterinary Behaviour-Clinical Applications and Research3119!
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3= /071" /604479 E-0=-1=0) 1" /163370 +3/ , 13413-/0710) YW/ T/ (; &) (/ CK(/ 1118011 =/ (10) | E 4= 1113
309! QASDID! F/=47,0) 21 %) 16)02%8_(10)) /1 7/(;4) (/ (1341 ) 46/81 (02+8010(1 3-/1 =42 24) ! EWt! 34!
2/%(+T/1 WYGO/3H! K +=4)HO0==034! /3! %091 @AGAID! *)GO/341 0(! %! 7/%=304)! 3-W3! 7/88/=3() %)!
0,060, +48_(!, /8/)=/"E-/) 8=/ , \EQ-13-T/W(KURTL (L RIP/((/9S™ B 1/6/7481 2/3-4 , (1-%6/!
"SI, 161847 3AIR((/ (137" THR0(~_ (1" /-%604-+ToB %=306030/ (D! . -/1)A6/8130) 11 ,060)21%) , 14 /)!
80/8, 13/ GO/ 180767 , AT 13- 1124304+ (387 G(RAM((/ (%) 604+ (177 (; 4) (/ (0) 13/ THAO(- K (/ /!
1/84717)=/ (10) N +=4)Ho0==%341/3 81 BAGAIUHGI20) 41/348BIGASSIDIC) 13-/1) 46/8138) 11, 060) 213/ (3!
W)GO/3I=) /1 2/%(+T/ , Wh==4T,0) 21341%)10) , 060, +968_(10) )%3/17/%=304)13410) 0300884 (E0213413-/!

"ARA218) 1T/, +=/13-/0T%=306030/ (10) 1) 46/81 /) 60TA) 2/) 3K+, 075! /3198081 @AS Tl O%=—%31 /31946091
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BASAID! *8-4+2-180(-! %6/ )1 0))3/1 ;1/8/1/)=/1 8471 3-/1SAE/TY ;731 481 %! )A6/8! 36) 11 E-/)!
3TR) (8717 , BAVE) /93— FHIEQBI2 T, +H8HI(E02BAB-/ 1 3 /THT/%(%) , /G ;8417 3-/1) EN/)6014) 2/)3)
KWBH(/7! I IEA(/ 2" /12910ASEI!Y #(081/30881BAS A/ 60) /3G AAARID! . -/13%) 1 (1+(/ , 10) B-/1) 46/8!
) 11, 060) 213/ (31%7/1-47034) 38841, 060, / , 10)3413E 4K O%=-%31 /348 BASSINATIR-T//1(/=304) (K 60)!
J3IBAARIIU/IIA241/380 GASDIIUA=/80) /31800 GASil<08/-6%71/3169 @AS IIC) 3-/14; /) 18078, !
3/ (WR) GU/I=) 1" /1 2/0(+1/ , W==A4T ,0) 213414180(~_(1; T/8/T/)=/\RATI3-/\A+3/TLATI=/ ) 3THRIT /81 44
3-/1457)180/8, 1 36 11K~ +=4)HO0==1341 /31 600! @AGAI! 7/60/E/ 1 0)! U%GI20)4! /31 03! QASAMID! *!
ST/ 1LY =/RATR-1 144311/ , 2/ (46/T03(0) ) /T14) / (0(T/8/ T/ , BAB(3-02 2 43GO(14THFEE8!-+220) 2!
ATHF" 44) T -+220) 2x008) , 10(1)10) , 0=4304) 148106) GO/3#" /=Y (/1031 T0(/ (13- 1) 02981 /=42 (!
247/1)G4+(IK*) , /1(4) /3N @AADI! = %-8r)1/3 WHIGAS i1 1=-)wTTI/388I@AS@I 1/0" /) -/) /T 1|
BA43YNGASAD! - -/14;7)180/8,13/ (31=4) (031 4816 =07=8/31 (N+7/9V 4TI T/=36) 248471 /) =BA(+1/1 E3-!
(+T14+) ,0) 21/ , 2/ (BAIKEAD, W) 1/ (=0 ; /1K [4+8, 1/30GNOAA DI /180231, 7 11471 (=4343HG0(3/ (31-%(!
UB(AY" /7Y I6U0, %3/, 1) , 1= (/LY (/ , BATIH((/ ((0) 26) GO/3HHBOL /1" /-Sh604-+TI0Y LI/ THAO(- K = %4-8r)!
J3RBNIGAS D! _ 0013/ (NE-0=-12/%(+7/ (137 TH0(~_(1;T/8/T7)=/RATIN?-314T1 T 11(/=304) (14413-/!
) 191-S(1(~4E) 3-930%,, +83(1; T/8/T3=11, T NI (/=304) (%) , I86T6%/ 1+ (+ 884 ; T/8/ 71371802 -31(/=304) (9
), 13-0(10(13-4+2-31341"/196) 1% , 13 34304) 1341 5 7/, U3ATI6.40, %) =/1K = %-8r)! /3194691 @AS 10! [H0)0)?!
=8) (03/)3 7/ (+83(1+(0) 21 2+830; 8713/ (31 =6 1/ (34" 80(~ 13- /1 6380 , 0341 48196 16 (YLK LINGO20) 41 /3196808
BASEINI83-4+2- 1) G0A+(17/(;4) (/ (1% 080341341 -/8;10) 1, T+2102 ; 746/ 2/) ) /+14™ 0484 20=W81%) ,
; (H=-4 3 W3-48420=0810) 6/ (B02%304) (1K = %7741 QAS T -%(1"* /7)1 /G3/) (06/8#17/ 5 4T3/ , IKO%=-%431/31%808!
BASAI! = %-8r)! /31800 @AS ™ i1 M=4)HO0==1341 /31 U803l GAGAI! T/60/E/ , 10)! UKGI20) 41 /31 809! QASA!
BASA™INE-/1=4) (0(3/) 31 6%T0R04) 10) 1) G04+(17/ (; 4) (/ (" FAES 1) 1=4)3/G3(1%) , 13-/1=4) (0, /T%304) !
A313-0(1""/-S4604-+ TV (1! 3 /7(4) USORISTHOII-S0(1) 431"/ /Y HE/310) 6./ (0237 , Y
|

_=/VH021 481301 (3+, # E%(1 341 h((/((10) , 060, +%81 , 08&/7/)=/ (10) 1K) GO/3#1 ) , 1, /3/720) /!

E-/3-/T8-00"/-%604+T1=) " /1=4) (0, 77/ , 0 /7(4) U8O3I3THO30) L0/ THR0( DS/ (/ ((/ , 1T0304) !
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0)13-/18/6/8 481 %) GO/3# ER-0)1%) , 1" AE//Y) I/ THR0(-1 +(0) 213-T//71 , 088/ 7/)31 3/ (3(c! ) 46/81 1) 1!
,060) 28145 /18078, 91%) , 1802-3L, %7 1DV UR)#I 7/ (/o67=-/7(1-H6/184+) , 13-%3 E /)1 2+830;8/13/ (1 %7/!
F(/, 1341 2/0(+T11 8) /1 3THNE 3=V 7-%6604+TH8! 7/ (5 4) (/! 2% Y431 /1 =4T1/83/ D! >4T) 0) (%) =/4!
/(G A) (/1341 A6/81844 , 13/ (31%) , 113-T/%3/)0) 20) 46/81 (N2+8+(13/ (31+(/ , 1341 2/%(+1/1"88,) /(!
E/7/1)MI=4T1/883/ , KO3/ T/ 3488I@ASRID! ™ 4E/6/T8N-T)/ (KQAATIN (7, 143 /)HEO/S, 81/ 2/72/38%) , |
YAB/8HA™/=38/ (B(3AM((/ (48, )/ ((10)12+; ;0/ (KPoecilia reticulatalih) , -/ 184+) , B-431/ 2/12/!
) ,14;/)H0/8, 13/ QUE/T/\=AT1/8837 | EB-1/%=-143- /11" +3)) AN ER-13-/1) AB/BHA™ 1/ =313/ (M E -0=-!
(+22/ (3 , 13-U33-/1U3/ TIER(D) 43001244 , 12 /%(+T/1481 48, )/ ((10) 12+ 50/ (01 . 414640, 13-/1374"8/ 2]
481 +(0)?! 248305871 3/ (3(! 341 2/%(+T/1 4) /1 3R B U 7/, +=304)! 2/3-4,1 (+=-1%(! ;70)=0; %
=42 ;4)/)%) B O(K<O* =) 1" /1+(/ , 13410) 6/ (NPW/E-/3-1T3-1 (11 2/%(+1/ 2/)3(%7/184%, /!
E03-143-/7(10)3413-/1 (h2/1=42;8)/)3%) , 1 0813-/1/10( % =ATT/883/ , 1 " FRES /Y131 GOV , 108 371
2 /%(+T/B-11(% 2/ 3TH3KORT/ T/ @ASRIDI<O ™ 1=4) 6/T3(MHIgHT2/1) + 2" /71 AR ATO20) H816%T0%8/ (!
3-U1067/1 5 A((0"BHI=ATT/SH/ , 10)341 IN+UBLATIN! (2988/71 ) +2" /71 A8180) /HT8#1+) =ATT/8H3/ , \ 6KTON""8/ (!
Y2/ ,1;70)=0;%81=42 ;4) /)3(K1%==/)30! B 10 2%=-49NQASANISS/10) 6/ (N2%/ , [ E-/3-/TI6%T0%304)!
0)13-/1"/-%604+T(12/%(+7/ , \ELSTN1=4) (0B/)3N) , 1T/ 3 /306" 8/ 1 417/ 3 /30 13-/ E -8/ 5 T4=1 , +1/Y)
W(U(A2/1/ (/1=-11(1-%6/1(~-4E) 3-31=4) , +=30) 2BE4B/ (3(0) 1 (-473L; /104 , 1481302 /101 (+880=0/) 3
SAVGUS0, U3/13-/17/ 5 RN OB03EH 483-/1"" /- %G0A+TIK . ~42 (4)31QAGAIDF/ 5 /%3 080341 202317/ , +=/1%4(!
=102/ BESNGUO)TIM(/( ,+/1341 (42/120) 10=1%) |1 /) 6014) 2/) 38 =-%) 2/ (13-%31 207-3)
A&/ =310 3672/ 31 3TO3LKWI/88! /31 KB @AA DI STA213-0(! 5 /1(; /=306/903-113-1/ 1131 G EST/T/ 3 1%/ , 1983
SEAHE// 1! 0)3/7648Q1 - -/1 W((A=0304)! “F3ES1Y! 3-11 3-1/11 3/ (B 0)! W((/((0)?! %)GO/3# EM(!
0)6/(G02%3/ , 1+(0) 21<O*UH(LE/BIR(RYHI(/CH, /37) , /)3, 088/7/)=/ (10) %) GO/3#)!
!
NHZ(A%&/-F-.-K'

NHZHG(5&IF'()"$U).*
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* +831 3/ THA0(-! K% 2/1 SGHBA! 24)3- (I EZT/1T/%1/,10) ) UN+IT0+21 2%0)3%0) 7, 10)! 37!
= /T32/) 314817 ) 02%81%) , 1<8)311=0/) =/ (1%313-/15 )06/ 7131481 1 -/880/8 , N /84T/13-113/ G(ES 11!
=WTI0/ , 1A+ 0R0(-1E/T/1(/G/ , %) , 1208/ (M%) , 16/ 2%/ (E/7/11/530) , 060, +488#10) ISAII-48,, 0) 213%) 1 (!
KRAIG!Sd=281 @B0d! =21 -0?2-il >02D! @ISHI0) 141 7/=07=+83474 (#(3/ 2! %3 @b t@h! BO1) , 14) 191 SEcSE! -
802-3¢1, W7 N=H=8/MS0(-1E/T/18/ , BE0=/ 141, WHEQR-1"T0)/1(-102 ; KArtemia spiiK) ,'=42 2 /1=048! , 4
844,01 ~/18/) 23-1481 /=180 (~Y18T4 213-/130; 4RI03( ) A+313413- /1= , UBIGO) L ES(1 2/%(+T/ , 1+(0) 21
THB/TI 2/ ) 3H1) /330) 28-780(-1E-08/10) B-/136) 119) , 148, 0) 210310) 5 4 (0304 ) DU (L ES(8(413%1/)!
"HIE/02-0) 21/ %=-10(-10) 16! 1) AE) 1E/02-31480 EX3/ TP /GIDAL 2%8/ (K (%) , %7, 18/) 23-1811alRIAD!
B1AISSI=201 (3) , %7, | 2%((1 & 1al SIGA! 81 AISA! M%) , ThALL/ 298/ (IK(3H) , %7, 18/) 23181 1alRIbT! &
AARI=291 () , %7, 12%((1&! LalShbd! & AISAIME/T/131%) (&/T1/ , 1381(/ ; 6T/ 8% 788/ , 136) 1 (14) 13-/
T/=0T=+8U3ATHI (3 2DIC2 2/ , IK3/8#1 ; T0ATI3AN™ /- %604+ T8137 (30) 291 /Y= L0( - EN(I3T) (&/T7/ , 1674 2!
03(10) , 060, +981306) 113413-/13/ (318%™ ATHIATAI0Y 4! (2988130 ) 1 KSTDAIGISSIdlI=291S@1=21 02 - 10201 @Dl
=4)3H0)0) 2IhAAI281481- /%37 , 1, /=-84T0) 3/ , LEU3/TI6) , 1-/8, 10) 13-0(1RATIRAA! (184 T1%==80 2930 (%304 )D!
L=/ Mh==802930(%04) 3 /704, 10(3-7102/1" F84T/IHITORR! , +70) 21 E-0=-196) 1) 0 2%817/=46/7(14T4213- /!
(37/((1481 70) 20) 1) /E /) 6074) 2/7)3K\_P/0881/30G0IGASTID! - —/7/0(D) AI(%) , %7 , Bh==802%30 (h304) !
N2/ 1341/1/G 5 02731/ (/%7=-7T(-%6/1) 430) 6/ (02937 , 10310) 12+=-1, 73H08IKUI% I 7561/ 3196800
BA@SI! . -42; (4)1 /315600 QASEID! = AE/6/79031 %) 6TH#I=T4((! (;/=0/ Q1 >AT1 /GH2 ;8/91 I/ " TH40(-!
~U6/1 1) Wh==B02%3/ , RATDAI(K*T0#4241/3080IBASRII* 104 241 1 1SBHHIBASEINSAI(K - ~wT)NBO(3!
/30G0IBAS W) , IRY, KXA88/ (1/39881GAS I /6477 16) /G 3 /102/) D) I=4)STh(14#(3/1(VS. glomerata
~U6/1" 1) M==802%3/ , RATIGINSISAIN) , ISBY, 1" /84T/ W)/ G s /T02%) 3K (/11184 11)=/ (1)) . 42 ; (4)!
J3BNQASEIDIUAT/AB/TIU 1% TH(1/3HBIKGAGSNI=42 ;77 , B-/14; N 2%81%==802%304) | ; /104, 1" 1847/
W)/G;/T02/)3148) , 088/7/)3 (3 /=07 (1A8180(-13-310) =8+, / |\ THO) " AET4+M Oncorhynchus mykiss)
*3)30=! (4824)3 Salmo salar¥3-1/H(;0)/ ,|(=18/"%=1% Gasterosteus aculeatus'%) ,!a+14;/%)!

;/1=-YPerca fluviatilis. .-/1# §4+),13-0313-/120)02+21302/16471%==802%304 ) 10(!S!-164713-/13-7//H
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(;0)/, 1(N=187"%=11%) , 101-KATB-/1TH0) " AERT4+305) , 1 38%) =1 (U824)IC) B~/ (/1/G; /102/)3(IRAA!
(IER(1=-4(/)!" =+ (/13-7180(=1%; 3 /%77, 1341-%6/1% , V+(3/ , 13413-/D) JE1/)6074) 2/)310) 3-0(102/0!

I
o /o /o /o o /o |

@BDd!:vE " | sam |
- E%3/7! !
b v\| I I ® I ! ! ! !
] | IS \ !

sd! n !

!
!
SI2+7/1G0SD(L/ ; T3/ 130) 1 (184T!-4+(0) 213/ THO(=! ; TOATI3A1" /- %604+ To813/ (30) 20!

|
| >
!
| [ i Upper half!
|
| : k Lower half!
!
B!

S02+7/10@D1 1 29881 5 7/K3/ (313%) LK% , 1-4T034) 3681 2%71/ , 1) 46/813%) LIKWH+(/ , 184TI%((/((0) ?!
1) GO/3#10) 13/ TH0(=D(

(

(
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NHZHN(**%**$"K (-2()"#$%&'(
NHZHNHG(:-L%.(&)"MF$L$"K (&%*&(a:626b((

alk=—-180(~1ER(13T) (&/77/ , KT4213-/1(2%8813%) 11341%1) 46/813%) 1 K@d!GISd!1=291Sd!1=21-07-i!
SI201@END! - -/1)46/8196) 1ER(I2%T1/,1-4T034) Fh68#10) 413E AL /N8 (/=304) (M%) , 1=4)3%0) / , 1BIA
480, /=-84T0)%3/ | ER3/TI ~/%3/ 1341 GhEOD! _ /130) 11 E(! ;8%=/, 1 4) 141 883301 37%) (B+=/)3! ;8436472
THO(/ , 1" #ISAI= 21 HIBA+TI (+5 ;4T3(1%) , 1068+ 20) %3/ , 147421 BAE " #IBEAISAKSBINa 7 13+/1802-3(0)
1, 020308! =%2/Th! K<U)%(4)0=! = OH] ShAN E%(! ;8%=/,10)! 874)3! 481 3-/1 36) 11 4471 7/=47,0) 2 3-/!
"/ -06604+ 9813/ (3(IK>02D GORID!!

*1,0703%8!=%2/7%!

& :
BN il
*I(+; ;473 | oe=2! & il
N
b e psear21 | 3 &
Na it/ Y Sdi=2 .

!
>0?7+7/10@0R0@aG; /702/) 308! (/3+; 1847'P . = D!

!
al=-180(~!EN(17/ 246/ , 1874213-/13T%) (&/T13) 11%) , 1 ;8%=/ ,10)13-/1 ,060) 2130) 11%) , 1483/7!

DAI(103(1""/-%604+TVE(1 /=47, / , BATIRAAL(1+(0) 213-71 , 0203481 =% 2/ 700l alh=-180(=| EN(17/3+7) / , 1341
318" /887, 10) , 060 , +34813%) 110 13- /1EN-+3670+ 219663/ 713/ (30) 2B/ T10) 3- /D) A6/813%) 11%) , 13-/ (29488
)1 ER( 7/ 3 8%=/ , 1 U83/T) Joh==1 370000 W/ -%604+7(1 E/7/1 %) UsH(/ 1 67421 3-711 60, /40 %) , 1 3~/ (/!

0)=8+, 7, 1863/ ) =HI3AL/ )3/ T3/ 145 3 /TI-U8R1A83-/1306) 19 )+ 2" /11481 )3T0/ (13413 11+ ; 3 /110681 4813/
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I 1), 10278 (;/)30)13-71+; 5 /713881 4813- 7136 IDI>0(-13-%31 %%, VAL BAE /T 83/ ) =#1341 )3/ 13-/
3 3/T1-U8614813-/136) 191 =, 1 247/1/) 310/ (0)3413-/1+ 5 5 /T1-%84813-/136) 11%6) , 1 (; /)31 247/1302/10) !
3=/ /T-URRIARI3-/13%) LNEST/1T/2%T , 7, Y18/ (3198) GO4-+ (9 E~08/180 (=133 % , 1 -0~/ 7183/ ) =H9)
U, LR/ESTL)IOI Q%) LGNS N2710)13-71+5 5 /T -8 481 3-/136) 1L EST/1T/2%T, 7 1 h(! 243!
1) GO4+(!!

!
NHZHNHGHG(8-"*$*&%"E'()"F(,%+%)&)1$.$& (-2() "#$%&"

_=VE-88/1;14=/ FTINERQT/ /%37 1022/ | 03/81%83/713- /1807 (313/ (31-%(! , 4)/13413/ (31371
15 PRI 08038, 1=4) (03/)=H14813-/ (/1" 1 -604+7(10) 13- /1 (% 2/ 180(-D
NHZHNHNH(;+%"(2$%. F (&%*&(a;D6b

>0(-1KbAI&/2%8/(1%) , 1™ 206/ (W3/ (3 , 1 ;7/604+(B#184TI6)GO/3#1 +(0) 213-/1P . = IE/1/!
3/, 1H0) +(0) 213-/1\> _ 1% ; TAGO2U3/841 SLE// 1183/ T *<313-/1"120) )0) 21 441 /h=— 1 37004891 /op=—!
80(-1E%(I3TR) (&/77/ , 16742103(10) , 060, +U81300) 113413-/13/ (318%™ ATHIATHIOY 961 (238813 1IKSTD!GIS Sl
GISI=2i!>0?D1@0BIIE08S/ , ER-IhAAI28I48I-/%3/ , 1, /=-84T0) W3/ , \EW/ TIE-/1/1BIE%(!-/8, BATIRAAI(!
RATG==80 230 (04D *83/713-0(! ; /704 , 913-/180(~ 1 ER(02 2/ , WH3/B#1T%) (&/T1/ , 1WTA213-/1(2%8813%) 1!
341%6)14;7)180/8,,139%) 1IKBTIGI @RI=291@b! =21 021 >02D @IBII%) , 18/8318471 DA (18471 h==802%30(%304))!
_=0(L 30 1 E( 2%717,1 4)! 03(! (/! 0)341 @B! 7/=38) 28/ (1 KT! G! b =211 %), =4)3K0)/, ! RI N 43!
,/==84T0) 3/ , IEW/T\-/%3/ , 1B41OhEON! _ -/13%) IE%(BRKTA 21" BAEH(0) 2WIBAKSB NG = 15%) /8KDAA
GIbAAI2 2IiIKaB/ 2/)31N2-30) 291048=-/ (/TS Y I, 0203481 =42/ ThIK<U6)%(4)0=! = OH] SbAN E(!
~/8,146/113-/134; 14813-/1396) 11+(0) 2141 () , 1%) , 1=8%2 ; BATI™ /- %604-+TH8IT/=47 , 0) 2184TIRAAL(K>02)!
@I U467 2 /)31 48180(-10)3413-/1/02-317/=38) 28/ (10) 13-/1=/)31/14813-/138) LNE(3-13-/1,02/) (04) (!
A4IRQIGISOI=2IEN(1=4) (0, /7/ , 134171/88/ =3 %BAE /118/6/81481%) GO/3#K>0201@0clID!

|
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| X

|
1 RN
! — Pl e e e = i

Al B L= 2

!

>02+7/10BD L 29881 ; 7/H3/ (3130) LKW1) , 145 /) 18078 , 136 LKW1+ (7 , 18ATIR((/ ((0) 21%) GO/3#10)!
N @

|

*1,0703%8!=%2/7%!

! *|(+; ;473 | _
4831 ;84347211 5¢=2! Re-2! 0
Pag -1t/ z N
acl3+"/! S~ Z .
Y a— > v @gﬂ/
| E— BT=2

|
>02+7/1001aG ; /702/) 1 (/3+ 5 BATIN> )
!

=/N62/1;74=1 41/ 0(RAT-/1P . = L TE%(1RA%AE/ , IK(//1 1/=304) 1 @@DADSIS! /G=/ ;313153
3-/1"/-%G04+T(1T/=47, 1, \0)=8+ 1, 3-/D)+ 2" [TIARI0) / (L =TA((/ , "8 /%=-180(=1%) , 13-/1302/1(; /)3
0)13-/1/02-311/=36) 28/ (1 , /(=107 , 19" 46/01C) , 060, +48(! 3-U31 =T4((/ , ) 247/180) /(1) , 1 (3 /)3 247/!
N2/10) 13-/17/=38) 28/ (10) 3-/1=/)31/1483-1'S6) VNE/1/1=4) (0, 17/ , /% (3% GOA+ (8 E-08/13-4(/13-%3!

=14((/ , WEST) /(%) , 1 (: )38/ ((02710) 3-4(/17/=3%) 28/ CE/1/1=4) (0, /17,1 24(3%) G4+(0!
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NHZHNHNHG(8-"*$*&%"E'()"F(,%+%)&)1$.$&'(-2()"#$%&'

L=/VE-48/1;14=/ ,+1NER(T/ 5 /%7 022/ , %3/8#19%83/713- /1807 (313/ (31-%(! , 4) 13413/ (313-/!
T/ 3 %30 0803414813~/ (/1" 1 -%604+T(1%) , 1=4) (0(3/) =#10) 13- /1 (% 2/ 180(-D!!
!
NHZHNHZ(=$K/&cF),N&%*&(a=c?6b(

>)(-KbA/2%8/ (%) , 'd ™ 12%8/ (ME/ (3/ , 'e4T%) GO/3#!+(0) ?13-/1P . = . 1%) ,\> _IE/1/13/(3/ ,!
0N +(0) 213-/1KAL = NI A+31STE// 1183/ 701 (0208471 574=/ ,+7/13413-/143-/T13E 413/ (3(! EN(!
RABAE/ ,IK(//11/=304) | @DEDEDANS!""+31%! , 06&/7/)313%) LTE%(1+(/ , DI*<313-/1"/20) )0) 21 44113700891 /p=- !
(-IE%(1246/ ,16742103(1-48,0) 213%) 113413713/ (318" ATH3ATA10) 1961 (296881 3%) 11KS TDd! G! SSDdl! G! S!
=2i1>0201@0bM1=4) 3%0)0) 2t hAAI 281481 - /%37 , |, /=-84T0) %3/ , |EW/TIE-/T/ 131 E%(!- /8, 1864713-/1RAAL(!
U==802030(%304)! ; /704 ,DI>0(-=1 E/T1/1022/ , 043/8#137%) (&/T1/ , 1&TA 213~ /1 (2%8813) 11341%1802-3L, 71!
) 1K@S!GISRI=201SBI=21-02-l1%) , 1-/8, 164TIbAl (1%==802%30(*%304)D! . -/1/\. = 13 1 E%(!6/730=18814!
,060,7,10)341802-31%) , 1, 711 (/=304) (1 +(0) 2! %) ! 4+3/T1 =46/70) 21 48) E-03/1%) , ! "8h=11 ;%; /71 %), !
=4)3%0)/ ,'RINA8!, /=-8470) %3/ , ' ER3/T!-/%3/ , 1341 @h&O!K>020! @0bND! . -/13%) I E%(18031474 2! /84 E!
+(0) ?IBAHSS!Na = 1 %) /8KbAAIGIDAAIZ 2NiIKas/ 2/)31107-30) 291048=-/(3/ TS YIIR) , B61(3%) , %), !
=82 ;1 E/T/1+(/ ,1341-48, 11, 0203%81 =% 2/ THI K<) %(4)0=! = OH] SbANA6/713-/134;14813-/13%) 1184T!

"/ -%604+T7%8!7/=47,0) ?K>0?D! @hND!!

!
>02+7/1@0001 L 29881 ; 7/K3/ (313%) 1K<I%6) , 1802-3L, %7 1139 DKW+ (/ , 184 71%( (/((0) 21%) GO/3#10) !

I/ TH0(-D!
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*1,0703%8!=%2/7%!

*1(+; ; 47
*1080631 ; %3847 21!

Na /!

S02+7/1@0h01aG ; /7027 ) 38 (/3+; 8ATAL = D!
|
|

L0271 (G130 3-/1802-31 (/=304) L E%(1 7/=4T, 1 01 >0(=13-W31 (; /)3 24171 02/10)13-/1 823!
(/=D)L 1127 1341 18/ () GOA+ (1" /=0+ (/14813-/0110) (0)=306/1 ; 178/ 17 )=/ RAT! T 115 8=/ (!
84710, 0215475 4(/ (KL/TTH/31968091S ™~ D!

|
NHZHNHZHG (8-"*$*&Y6{ B %) &) 1$.$& (-2() "#$06& (

SU(=1 E/1/1 3/ (3,1 W2H0)! a3/ 71 3-/1 G0T(3! ) /1 =h(! L 4)/1 341 3/ (3 311 T/ 5 163000341 %), !
=4) (03/)=H14813-/ (/1" /-3%604+T (1!

!
NHZHZH(58)&$*&S$E).(X'). *$*(
NHZHZHGH(4%/)L$-1,).(&%*&*

SAM-/\P . = 060, /417/=41 0)2(\E/1/1;T4=/((/ , ) 2%) +H88591%) , |, W31 /771 (BR30(30=3egs#!
W)UBH(/ , 1+ (0) 2IFI(A83E%T/KE/1(04) ISISIRTRIFIOAT/! . /%2YBASHIDI>ATB-/IN> . 1) , 1L = 9160, /4!
7=41,002( E//) ;14=/((/,0 U4 +(0)?0 /1 QUEA0)Y (ABEW/ 747742

K=33; CLLEEEIGI/E ; 40) 38T/ )L-42 /M%) , 1 2%) +%8B#! , +/1341 (427! ,0860=+830/(10)1&0(-!1 246/2/)3!
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3T=10) 21 +(0)213-/1 ;742720 =71, 30! E/7/1 (SR0(0=D88H1 W)Uk (/ , 1 +(0) 2! F! (483EHT/1KE! 047/!
_/%291@AShID!

|

! *12/) T80/, 180) /%71 206/ , 124 , /IE%(I803/ , 13413-/1, Wahi+(0) 213~/ L gTmerit) =304) 1874 2!
3-/182/B1; h=1%2/10)IFIK6/7(04) ISISIRTRI!F1047/! _ /%291 @AShID! - -0(124 , /81 E%(1e033/ , | E(3-13-/!
3-1//16UT06 8/ (L 2/%(+17 ,10)3-71P . = WS/ Y=HI3A/ )3/ T3-/14; 5 /T -U8R1A813-/136) 191 )+ 2" /7144
D)0/ (BA13-714; 5 /T1-H884813- /136 1I02/1(; /)30 3-714 ; 3 /T1-U8814813-/13%) 1HO13-/BE A16%70%""8/ (!
2/%(+1/,0)13-/1\> . )+ 2" /T144180) / (I=74((/ , %) , B02/1(; /)30 3-/1=/)3T/1485-713%) NIk , 13-/
A /1SR S/1 2/ %(+1/ 10) 13-/ 2 K271 (/) 30)13-71802-31 4881 4413-/1396) I (13-/17/ (5 4) (/!
BUT0%"8/ (i1 (/GIK2%6/1%) , 18/ 296/M1%) , 13/ (31K - /(3(ISIH) , 1 @M% (180G , 1 /88/=3( 6%T0%"'8/ (i1 %) , 160(-!
0, /)303I%(IRITIY , A21/88/=3(BRTON"8/D! /15475 A(/1ER(3AL, /31120 /NE-/3-/113-11806/ , 1188/ =3(!
BUT0%"'8/ (1(02) 080="6) IBHINER/ =3/ , B-1117 (5 ) (/%) , [ E-/3-/T03-7T/ ER(%) 0) 3/ Th=304) 1" /3E/ /) | (/G!
), 13/ (3!

(

NHZHZHN(7%+%)&)1$.$&'

L= /N1 1 B0 E03-0)10) , 060, +UB(14813- /1, 08/T/) 31"/ %604+ THSI 2 /o (+7/ (11/=47, 1 , 18AT!
Jh=-YA4B-/8-T/15/ GCER(/ (02937 , +(0) 28/ trptret ) =04) W14 25- /17 ;3F); %= 1%2/10) IFK6./7(04)!
SISIRTRI! I O47/! . /%29 @ASKID! F/ 5 /%3%™ 08031 0(1 7/ 57/(/)3 1 "4 3-11 0)3THH=8((! =4T7/8%304)!
=4/880=0/)3KCOONEY , 0310(!, /(=077 , W6(13-/1; 745 ATHA) 14813~/ BATKBIBHT0N) =/ 3370 +3/ , BAVE3-0)H
0), 060, +%8! 6%70%)=/1 KPWI%PHER B! 1=-0/83/3-9 GASAID! . -/1 7;3F! 24, /81 E%(! 0%/, EB-13-/!
U338 /1QIF<A0((4)X134Y (02%3/13- 117/ 5 130 B0 E 08/ Wh==4+) ) 2184713~ /1< A0((4)H , 037043/,
=44)31, N S0(-10, /) 30341 EN(I0) =8+, /7, 10101 TR , 421 /887 =31 BTO"S/0108) , 180(! (/GIK2%8/1%) !
&/ 29%6/1 E%(1 0)=8+, 7,1 %(1 %1 80G/ , | /88/=31 GUT0N""8/1 341 Y==4+)31 84T ; (/+, 47/ ;80=0304)1 %) , | (/GH

(5 /=080=1/88/=30 N1 /80-44 , ITHR0AR/ BUKNF . (WE/T/1+(/, 341, 13/120) /\E-13-1713-11 (02%37 (148!
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24, /3%(/ 1 T/ 5 /%0 0803 E/T/1 (IR0(N=M881 (02)080=%)3! K(//! T/8/77)=/(! 0)! PHI%PHEYR! 1!
1=-0/83/3-91@ASAID!!
|

<UTH2/3T0=1"443(3T%; 50) 2K) QSAAAIER(+(/, 341/ B02%3/1 dmi=4)80, /)=/10)3/76%(KOCH!
KO-%6/770! B! [068%2%! @ASi! PHI%PHER B! 1=-0/83/3-3 @ASAI! B-031/7! /31 U8l @AGSID!
F/ 5 /030 08031 480" /- %604+T( EN(1=4) (0, /17,1, /3 1) ,0) 14) 13-/184E /71" dmi=4)80, /)=/10) 3/ T6%!
E-/)1031/6=/7,, (13/74KSB-030% 1 /71/3148001 @AGSID!IC) BEAI 2 /3MH6) Ut (/ (M3I-% (1" /)L, 1 24) T3/ , !
3-U303- 7166/ T2 /177 JR38" 0803481/ (0296371481 / %604+ THRITHO3(10( /3E/ /) LADBYS) , TADBTE3-1+(0) ?!
SEAR/ G(WI(-ATIN2/10)3/168(KSB+/731 1Y T+2/TIGASAIIE/ 5 /%30 08031/ (02%3/ (E/1/1, 1121 !
BAEIE-/) 1031 E%(IBAE/TI3-%) 1 AIGY 24 , /TH/IE-/)\31T%) 2/ , 1874 21AD!341 ABI) , 1 (374) 21 E-/) 103
E%(1%" 46/ ABIKSS-033% 1 /71 /31948081 QAGSIDINS-/TV 1/ (FT=-/1( , 1121 V11 /63" 0803 (80231 E- /) 103!
0(1B4E/713-%) | ANGYISAELE /) 10310(1%74+) , 1AIGIK) , LAIBY 24 , /TH3/1E-/)10310(1%74+) , ADBHADKG! ~07-!
E-/)10310(1%74+) , LADNIR) , 1AD 106) , 16/741-02-L E-/)130(1%74+) , 1AD IKSB+/70) RTY 7+2/79 QASIN!
UAT/46/TNE-/) 1/ ; %36 0803410(1=84(/BA14) /90310 (1=4) (0, 77/ , 1-02-1E~08/1E- /) 1310(1(02) 080="%) 382!
87((13-%)14) /910310(1=4) (0, 77/ , BAEK = 4- 291 0AAGID!!
!

F/ 5 /%30 08031 ) B8 (0() E(! , 4) /1 4)! " 43-13-71 AT020) 81 1) , | 8APHITI) (BAT2/ 1 , 3kt 3-143!
30 114 1+(0)213-/1847H80) 11<A0((4)!, 00" +304) N E~0=-17/(+83/ , 10) 14+3; +3(14413-/147020) ek
(29871 %; 3 TAGO2%304) 1 %) , 1 80) IH(=U6/1 h; ; TAGO2%304) ! K3THR) (84727, , 33! KO-%6/7701 1! [068% 24!
GASAID! ™ AE/6/7910) B-/177 (+83(NA)8#13-/17/ 5 /U0 08031 2 /%(+7/14) 13-/14T020) 481 (=6/10(17/ 5 4T3/, !
|
NHZHZHZ(B,$"E$+).(E-U+-"%"&()").*$*(aB8!b

\)=/8813-/13/ GUE/1/1=42 3873 , %) , 3-/177 5 /R0 0803414813~ /12 /%6(+ T/ (\EB(I=MB=-+8%3/ ,
W<O*IEN(1+(/ , 1341, /=T/%(/3-11(0G" /- HB0A+THSI2 /6(+T/ (11/=47, / , 1+(0) 23-/1P . = _9I\> . 11) !

ALz LVTESTY 027 (04) (134 71871 34 (7 ((13-71 =ATT/8004) ! " 3ES 1)1 3-11 1 -%604+7(1 0)!
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(02%30) 210) , 060, +%8! 63700304 ) 10) 1 6) GO/3HNWI(/ , 1 4) 13-/1<O*17/(+83(910) , 060, +%8! 6%70%304) 10)!
W)GU/SHIEN(14T, /17,1, 157) ,0)214) 3-/1 (=417 () . EAL(/ ; WT/1<O* (\E/T/1=0T10/ , 1 4+314T1 208/ (!
) , 16/ 287 (10) 13-/1=0(/1 481 (/GH(; /=080=" , 088/17)=/ () - ~/1<O*(\E/1/1803%/ ,1+(0) ?13-/Principal!
&+)=304) 1874213~/ psych! ;%= 1%2/'KE/6/8/31 0AShIL0) L FIK6/7(04) | SISIRTRI! F1047/! _ /%291 @AShil
EG-lvarimaxTAMA)YNI*==47,0) 21341 ; K1%88/81 (3R30(0="819) %t 0+ (0) 213~/ Iparan'iet ) =304) 14413~ /1
paran!;%=1%2/1 = 0)) AN@ASENGI3-/16%T0%04) 10) 13-/ (/1 2/%(+1/ (ER(/G 3 840) / , 1" HISEA ; 70)=0; 48
=42;4) /)39 E-0=-1%==4+)3/,! 447! bdtbhm! 48! 3-/1 34348 GRTNR0AYD! _ -/ 3-17(~48, 1 847! 3THO3(!
84%,0)214)3413-/1=42 ; 4) /)3 (% (KA ER- I8BI3TH3(184% , 0) 214)341K1=42 ; 4) /)31/G=/ ;314) /447!
8726/ (01 - ~/) A6/ THRL YOHO(/THU/Z#/THNS10) ! 6%8+/1 Kbl 2/%(+7/1 481 =AT1/8%304) ! 2937061 (%2 ;80)?!
th, IN+U=HIKW-, /631 QASAIER(IAND ™ 184718/ 287 (1%) , |AIDhIGATI 208/ (B1%) , L/%h=-13TH031=4T1/8%3/ , 1K!
Al E03- 131870 (314) /1 43-/TV3THIN) , 1) ALSTHO( =4TT/86/ , LKIAD DI 83-4+2- 1981 =42 ; 4) /)31 E/1/!
((4=0%3/ 1 E03-1 %)GO/3#! /h=-1 0(-1 E( V(3! TH) 1/, %==47,0)?! 341 03(! 84%,0)?! (=47/(! 4)34!
042 ;4)/)31S13-43 ER(((4=03/ , | EB-13-/1P _ = _W%(13-001=42 ;4)/)3NT/ 1/ (/)3 , 1 24(3 4413/
BUT0304)10) 1 16) GO/3# E03-0)10) , 060, +98(1Kd ™~ mI%) , ! bdm! 84718/ 298/ (1%) , 1 296/ (31 7/ (; /=06/8#D!
B-08/13-11 (/=4) ,1 =42 ;4) /)3 E%(I 6((4=063/ 1 ERB-13-/1 437)1 80/8,1 3/ (31 3-W3! /G ;840)/ 1 3-/!
7/2%0)0) 2! 6%70%304) ! KBS! m! %) , ! Rdl! m! 847! &/ 2%/ (1 %) , | 2%8/(! 7/(; /=06/8#1D! F%) 10)?! EM(’
=4) ,+=3/,1 +(0) 2! 3-/1 order! &+)=304)1 0)! E31 EG3-1 248/(1 %), 1 &/ 298/ ThY 17,1 (/ ; WTH3/881 K(/ /!
143 8/2/) 37 %8/ (1Q0S1%) , |@0@IDI > (1042 5 4)/)NSIER(1/G 3 840)/ , 1" #I3THI(1( (4=0%3/ , | E(3-!
1) GO4+() /(9 3-0(1 ) 10) 2V USBAES/ , 180(~1 341" /1274437 ,10) 341 8/ (31 1) GOA+ (9 2431 %) CO4+(1%) !
0)3/72/ , BR/8H1%)GIA+ (NN 8#13-/1 (0GI8/% (1) , 1 (0! 24 (3198) G04+(180(~ 148 =1 (/GIE/T/1+(/ ,10)!
&+ T3-/TIEATIIKO-%; 3/TICCC34L; 7/6/)3146/ T84 10) 3-/1(=47/ (1!
|
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NHM(7%*I(&*
:\IHMHG(4%/)L$-I,).(84%)*&*
NHMHGHG(:676(
NHMHGH)GPACE ' (&-(%"&%, (1++%, (/). 2(-2(&)""

L =/1/V ER(U%E (02)080=%)31 ,088/7/)=/1 " F3ES 1)) 3-11 (/G/ (8 E03-1 2%8/ (! -460) 2! ! B4E/T!
SRR/ ) =HIA ) TR/ 15 5 /TI-SBRIARB- /1P _ = _\=42;%1/ , 13418/ 2%/ (K/ (02%3/'QHAINRBILa!QIANG "
JIQIH@IABY! ;1§ TADAI>02DI@IT 10! - -/ 7/ EB(UB(AI! (02)080="6)3! , &/ 7/)=/1""13E/ /) 13/ (BIS!6) , 13/ (3
@910) L E-0=-13/(31@10(-1-% , IBAE/TIBNI/ Y =H1341 /)3 T13-/14+ 5 3 /118814413~ /196) 11=42 %7/ , 13413/ (31S!
80(-1K/ (302%3/1QIHADISY L&l QI ADA@Y I QIHENDB ~ AS! ;1 LADAAST!>02D@DTID! - - /771 ES%(1%! (02)080=1) 3!
0)3/TH=304) " FAES 1) (/GV6) 13/ (B0) 13-/ 183/ ) =H13A1 )T 3-/1+ 5 3 /T 881 4RI 3-/1P - = L9 E=(0=-]
L0871/ VU IESN) I (GLSIR) 13/ (L 0V Y L TU8(4Y L /57) 7,1 4D (/GO E0-1 8/ 208/ (! %60) 21 i B4E/T!
B3/ =#10) 3-/13/ (1B IK/ (302%3/1Q!AIB@BY! L&l QIADARYIIQISAIRR@Y! ; |  LADAASTI>0201@D ™ 1!

!
(NHMHG G (-2(%" &, $%*(&-(1++%, (/). 28!

_=JTIER(YAI0?)080=0)31, 88/ T/)=/1"FIES 1)1 298/ (%) , 18/ 296/ (10) 3-/1)+ 2" /114817 Y370/ (!
K/ (302%3/1QIA)@ " R 1 alQIANGBANIIQISIRRAY!; IQIANSTRIIS02DIGITWINL - —/7/1E%(HI(0?) 080=3%) 38#1-07-/7!
V2" /TR )30/ (1, +T0) 213/ (31013-%) 3/ (BISIK/ (D 2%3/1QIAIShhol Lal QIAIABAIIIIQIRD ™ bi@d! ;| j LADAAS!
SO0 @OTWHD! . /771 E%(1B(A1%! (07)080=16)310)3/ Th=304) 1" /3E/ /)L (/GV%) , 13/ (81 E-0=-1 (07) 060=35) 36
WER/=3 , 13-/1)+ 2" FTLAR )T (13413-7 145 3 /T -8R A013- /1P _ = _TEQ3-18/ 28/ (1, 0(; 808/ ,1-02-/T!
Y+2"/T481/)310/ (10)13/ (310K / (2%3/1QHAISbSI L al QL ADALRILIIQIH@IANS! ; | j LADAC!>07D10)™ WD!

|
NHMHGBSEREZ(*+%"&($"(1++%, (/). 2(-2(&)"(

_=JTIER(D) A (07)080=%)31, 088/77)=/1" FRES 1) 2%/ (1) , 18/ 2%/ (10) 3-/1302/1(; /)30
3=/ 1/ T-U8RA83-/1P - = . K/ (302%3/1QIAIBRY 1al QIADGTBYIIQ!SIASBS! ; IQIAISRI!>02D1@)TON! - -/!

N2/1(; /) VER((0?)080=%) BH1-02-/T1, +70) 213/ (31013-%) 13/ (ISIK/ (02%3/1Q1ANEhAY! 1! QIADARIIIIQ!
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SAIE 91 ; L IADAASIIS0?DI@TOM! . ~/7/1E%(1%(02)080=%)310)3/ Th=304) 1" /3E/ /) (/GI%) , 13/ (N E -0=-!

(07)00=0) 8RS =3 , 13-/1302/1(; /) M0) 3-/14 5 3 /TI-G814813-/ 1P . = _\EW-18/ 2%/ (1(; /)31 2+=-]

02/710)3-71+; 5 /71 -%8&14613-/13%) 110) 13713/ (3@'K/ (302%3/!Q!HADBA@I! La! Q! ADABII JIQIHSAIT@AY! ; ! 3 !

ADAASI!>)?D!@0 " OI!

(
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SI24T/10TOIU/ , 00) (K-470J4) 348180) / (L EG3-0) 1" 4G/ (W) 3/ TN+ T8/ 1T9) 2/ (K(/=4) , IN+IT08/17/8/7(!
S"AGIH), /1127, W6)A) , 1307, INHTI08/1 T/8/T(1341 " 4G 46/1 2/ , W) , 14+380/7(1K=07=8/ (164 T!
KUK Y=HA1 )3 T 3 /TI=%881483) LKD)+ 2/ TIA81/ Y310/ (AL 5 2 /T1-HBR14819%) 1 %) , KOWN2/!
GN0Y 43 3 /71881481 30) 11418/ 208/1%) , 1 2%8/1 I/ THEO(=164T1TT(I) , | (/=4) 1P . = . (0 13%7(!
1 46/13-/1;84310) , 0=63/1 (02) 080=%)31 , 088/7/)=/ (c1""8+/) (TN 13E/ 1)1 298/ (1) , 18/ 298/ (i17/ , L (37!
"SELN)B-101038/ G, 1(/=4) , 15/ Gil21/ ) (RT3 Th=304) " /3E/ 1)1 (/G) , 13/ (!
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NHMHEBB(
(NHMHGHHG (-2(.$"%*(E,-** %l

_=JTIE(IR(02)080=06) 3!, 088/ /) =/1" F3ES 1) 1287 (1) , 18/ 238/ (NEN-12%/ (1=14((0) 21%!
(07)080=%6) 3841 27/963/ T )+ 2" /1144180 / (13-%) 18/ 28/ (K/ (N2%3/1QIAISBII L Al QI ADASSHLIIQ!IS @b SH! ; !
JIAAASIIS0U@ISAI(™ 4E/6/793-/1/1E%(D) 41 (07)060=%)3! , 088/7/)=/1"13E/ 1) 13/ (BISH) , 13/ (316!
K/ (30293/1QHADASBS! 12l QIAIASSIIIQIHSIASY! ; IQIAN@BII>02D@ISAID( - —/7/1E%(1%) 10)3/T=304)!
“SIES)(/GI) , 13/ (ME-0=-1(0) 080=0) 3BIU68/=3/ , 13-/D)+ 2" /11 48180) / (=TA((/ , K/ (N2%3/1Q)!
ADS@9! 12!QIAIA@IIQINIEY! ; L] IAVAASII>02DI@ISS S INEN-12%6/ (1=74((0) 21 247/1%) , 18/ 2%8/ (!
=14((0) 218/ ((180)/(10) 13/ (31013-%) 13/ (3ISD!

(
(NHMHGBBHUIBE+%"&($" (E%"&, %
I _=JTIER(IR(02)080=06) 3!, 088/ /) =/1" F3ES 1) 1287 (1) , 18/ 238/ (NEB-12%/(1(;/) ,0) ?!
8/((1302/10) 13-/1=/)31/13-%) 18/ 298/ (N E ~0=-1(02) 00=T6) SBEINRE/=3/ , 3-/117 (5 4) (/K 023/ 1Q!H
ADADS! 12!QIAIAGSIIIQIHADETY! ; L 1ADAi1>02DIISAWIDL . -/ 7/ E%(HB(A1%1(0?)080=%) 3!, 088/7/)=/!
“SELN)B (IS, 15/ GIANENB-10) , 060, +48(1(; /) ,0) 218/ (10 2710) 3-/1=/)31/10) 13/ (31813-%) 13/ (31S!
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"L8AT/13-11 3/ (3 202-3 )43 %671 /1Y) h=-076/ 01 _-0(! =4+8, 1 /G;8H0)! E-#1 %! 0) 060, +%8_(!
/(A (/(B413-71) 46 /81(03+4304) 1, 08877/ , 1" F3ES 1) 3-11801(31%) , 1(/=4) , 13/ (BQI=1(3+, #1=4) , +=3/
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E/1/0)431=4) (037)31+(0) 21730, 3/ (3(1%) , 190203/ , 1)+ 2" 7101 481/G 3 /102/)3(M8/ ((13-%) 84+ 11302/ (!
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7/ 5 /%3003 ™ %60)210) , 060, +U8! , 068/7/)=/ (1 0)! "'/ -604+T(1 %) , 1 1/ 3 F34"8/1 1/ (+83(! (+22/ (30) 2!

75
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4, A+TI(N2+§%304) (IE /80! = 4E/6/7910) 3-0(1=-% 3/ 7913~/ ES#H3-/1802-3L, U7 113/ (IER(!, 060, 7, 6) , !

78



(/314 \E%(1=4) OGN BEL Y 13-7180TGIK) , 1 (/=4) , 13/ B! - —+(93-0(10(1%) 1+) 801 /8#1/G 5 8) 304 !
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T/704M8471%! ,%711/)6074) 2/ )N Brazilian Journal of Medical and Biological Reserchy329!
SAdSHRD!-33; (cLL, 400472LSADSA " ALLASAAHTh™ OS™ ™ "AAS@AAASH!
!
1086%3!<DICDIUIDINUI%730) (91ODICOILI! = w?8+) , 9taDdt [vas/)9! = DluDg! B w6 /7809 mDIK@ASBID!>// ,0) ?!
24306%304) 1% (1%! ; /7(4)%803#!37%0310) ' P08/1308% ; (6!KOreochromis niloticuslc!F48/144!
(/7434) /7?20=1) /+1431%) (20((04)D! Fish Physiology and Biochemistry34091SdBhHSddh!
-33; (cLL, 40047?LSADISAANL(SADb ™ dHASBH™ ~ BhH@!
!
1;448, /790 = DDNUNIWAT0, 2/9XDI*DINBET/)=/91DIWDI 102 20) (9!<D! = 09! B T, E%7, (912017
KS™ "bWDIC) , 060, +%8!"* /-%604+7%8! , 06&/7/)=/ (10)!;0?2(c!C)37%H%) , 10)3/7H3/ (3!=4) (0(3/ ) =#D!
Applied Animal Behaviour Scienced'499STAHS ™ T0!-33; (cLL , 40047?LSAISASbLASBHTH
Sd ™ SK™ bMASARRHh!
!
13%2 ; (91X09! B[ 7443-+0(9! . DD [DIK@ASAWD - -/1,/6/84;2/1)31481%)02%8! ; /7(4) %8034 F/8/6%)=/9!!
=4)=/;3(%) ,!;/1(;/=306/ 0\ Biological Reviews of the Cambridge Philosophical
Society,!859RASHR@dD!-33; (cLL, 400472LSADSSSSLWSBb "HSTAOI@AA " DAASARIG

!
13/E%7391><090 %00 E%, 911090 #J%79!ad! [ 7//)9X091F43-917<09! B 'Y %8+/869!1><D1 ] DIK@AS @I U4, /80) 21!

%) GO/3#!+(0) ?1%, +8313 /" T0&0(-c!%!=4)=/ ; 3+%8!7/60/ ED! Neuropharmacolog)$ 6 29! SRAHSBR!
=33; (cLL, 40047?LSADSASBLID) /+74 ; %7 2D0@ASSIAhDARN!

88



13/;-/)(4)9X01>0915-0384=191YDlad! B 1<W%7370, 2/91X9IODIK@ASSIDIZ/ " Té0 (=) ; 1/6/1/)=/ 1847180231471
LSRN, 757),7)314) 1%270/)31802-318/6/8(1%) , 1488%=34T#! (302 +8%304 ) 0! Zebrafishd' 89 ShHREAD!
-33; (cLL, 40047?LSAISAT LI/ "' I@ASADAbhS!
!
0=/ 51a08! 1 10%2%=-49X0KEASAID! = /3/720)0)?13-/1)+ 2" /TI1481=42 ; 4) /)3(10)! ;70)=0; %8!
=42 ;) /)3("%) %8 (0(c!>*1=42 ;%70(4) 148! (3%30(30=%89!=74 ( (6%80,, %304 ) 1%) , 1% ; TAG02%3/ , !
2/3-4,(0!Chemometrics and Intelligent Laboratory Systems,'14991" "HSSbY!
=33; (cLL, 400472LSADSASDLD=-/248%" D@ASAISAIAAD!
!

_-WTYNBU(H!U=0%770=191<D 091 aT0=((4) NUNIF42%) 9ams! 1 150) /7291 LDIK@AS “DW48, 13/ THao(~!
KDanio reriol/G;1/((1-0?7-/718/6/8(14&! , /83%14;040,1%) ,!,4;%20)/! - @'7/=/ ;347(10) 3-/!
"T%0)!1=42 ;%17 , 1341 (-#80(-)!Behavioural Brain Research¥3599!" @hH™ RB)!

-33; (cLL, 40047?2LSADSASDL " TD@ASTDABDASh!
!
L—42(4) = DIFAH2 911D = I9IW/((4)ID100 1 1X4-) (4) N LDIAIKQAGAIDIAL) 243/ 72!
1/ ; /%3%"" 08031 44! /-%604+7(10) 1/ T%&0(- KDanio reriol!Etholog)yd 1269 TARHTSSD!
-33; (cLL, 40047?LSADSSSSL/3-0SRART!

[

-=42;(4)%1aD! 09! %8479 = D091 P Y0791 L0 ] 09IWO7==9! [ 09!O48/ 2%) 919! B %834 (9 = DI
KOAS@WDIN ; 302%81%==802%304)!; /704, (6471 4#(3/7(10) 18%"* AT%34T#H""%(/ , 1/ G ; /702/)3(D!
Journal oftMolluscan Studies X\WRABHRAND!, 40cSADSA ™ RL2488+(L/#(ASE!

!

- 1%)91209! BV /78%09! FDIK@ASRIDIC) , 060, +%8! , 086/ 7/ )=/ (10) 1%=30603#18/6/8!0) 13/ T%80(-'KDanio
reriolD'Behavioral Brain Researchd!2579@@BHAQ@ D!

-33; (cLL, 400472LSADSASBLD™** TD@ASRIA “DABA!
!
1/7/7/7190U0antugl - 7/)301<0ix0et BISB0/; 1/ 2% <DIFDIKS ™ " BIDIO4) (0(3/)310) , 060, +48!!
L, 08&771)=/ (0) /%7881 /G ; 84TWATH!"" /-%604+T71481 2%8/127/%31303(. Animal Behaviourd'489!
SSSRHSS@SD!-33; (cLL, 400472LSAISAADBL%)**/0S™ ~ BISRBB!
!
%) =4)?/)NBII>N - 001U%8, 4)%, 491 D91 1% %391<D9! B 1 q(N+/J9FDI*DIK@ASAND! [/427%; -0="1
6%70%304)10)13-7177 5 /%3%" 08034144 ; /7(4 ) U803 137%0D! Behavioral Ecology?219'S@BRHS@AAD!

-33; (cLL, 400472LSADSA™RL"/-/=4L%INSBd!
!
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B+/739' el B1YTp?/79\DK@ASADI</T(4)%803#146/714)342 /) #10)1 I/ T%!140) =-/ (c!84) 2H3/721
1/ 5 /3% 87137%03 (1" +314) (3%"*8/!"* /-%604+1%8! (#) , 142/ (0! Frontiers in Zoology,' 129117
-33; (cLL, 400472LSAISSThLShB@H™ ™ ~BHS@HLSH1 ™!

!
|
B 1< L4+3-E/881U0! B IU=F4" /781 10I<DIKRASOIDIWAS, )/ ((81%227/((04) %) , 1 (-4%80) 21!

W( (18471 THRO(-1""/ -%604+T%8! (#) , 142/ M Journal of Visualized Experimentsd' 1149

dBAB™ D!, 40c!SAIRh " SLdBAB ™!

!
|
B -0 1 /TINDI<INO4) (+/ 274 1910%T84(! [7=0%!, /1903509 [DIKBAGSIDI</T(4) 303! 5 748080) 7!

2Yt1-/8;1(/8/=3" 133/ 11=8/%) /T'80(- 1647 (/%H80=/"1=4) 374810) | (%824 ) &7 20) 9! Applied
Animal Behaviour Scienced!@BRISAAB 9!
-33; (cLL, 400472LSAISASDL%; ;8%)020@A@SISAdBd !
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8/)+&%,(COC(
@Y%"%(Yoh+,%*$-"(L),$%*(O$&/(.%6L%.(-2()"#$%& ()" F (6#($" (&/ TM@6 kAL 3(
(

ZHG(11%&,)E&((
C) , 060, +4816%T0%304) (10) 1"/ -h604+Th=TA((N2/1%) , 1=4)3/ G311/ 1483/ )\ T/&/ T1/ , BANK(!
= J1(A) WIS . -/ (/5TRBCRT/ T AEY BAI/14) L JT12/) /=1=4) 314801 +313-/1+) , /T8#0) 7!
2/=-1)0(2 (%7/1) BIE/$ 1) AEYNCY10-%; 3/ TICCHIR) GO/ E(184+) , 341" /117 5 /434810 !
I7 THEO(-91 (+22/ (30) 23-U313-0(13TH0310(1 2/ ) /0=Uh88#1=4) 37488/ , DIC) 13-0(1==%;3/T912/) /1/G 3 1/ ((04) !
4313/ THEO(-1E3-1 , 088/7/)318/6/8(1A818) GO/3IER(10) 6/ 0243/ , h(LE/881A(! 3 43/ )3081=6) , 0, %3/
20)/ (h((4=083/ , \EQ3-13-0(13T0030! - AMBIFP*1ES(1/G3TH=31 , 1874213~/ TH0) (14813~ /18/%(31%) GO+ (!
1) , 124(316) GO4+(12%6/1%) , 16/ 28713/ THEI(- 3-3GO/ , 10) 13-/0718/6/81481%) GO/ L/N+/)=/ , |
1%, CES1112%; 3/, 1385-/131" THO(-1T/8/11)=/121)42/%) G 1/((/ ,12/) 1 (10, )60/, L/6/TH6!
20/ (E/1/V, 068/ 1YY/ G 1/((/ 1, 757) ,0) 21413/ THAO(- 1) GO/3#18/6/81%) , L (/GIC) 13-/
=42 ;U70(4) A48/ (31R) GO4+(1 28/ (1) , 18/ 298/ (UE/N, /)3R0/ , 184+T127) / (B-YIE/1/!
0BT/ BRHL/G 3 1/ ((/ , NE-08/1 13E/ 1)1 24(31) GOA+(12%6/ (%) , 18/ 2%8/ (NE/10, /)380/ , 3-T/1!
21/ (B-RIE/1/1, 88/17)NU81/G 5 7/ (1 NSB/10, )60/ ,14) /127 /13- Eh (1 (0) 080=0) 384!
1G3T/((/ " 1RELN) BI(IR) G0A+(1%) , 1243 GIA+(18/ 296/ (M%) , 14)/12/) 11" 13EL 1) /% 3!
1) GO4+(1%) , 1 24(31%) GI4+ (1 2%/ (L /NS5 -/ ) E/1=42 %1/, 13-11/G; 1/((04) 14412/ / (1h24) 2!
UGBI274+; (%) , /6 /8QUE/184+) , N+ (314) /127 ) 1 13-WIER( , &/ T/ Y31 FIES 1) 13-1 201 . -0(1 3+, #
(+22/(3(3-%310) , 060, +418!"" /~S4604-+To!, 068/7/)=/ (10) 1) GO/3#H 20231 /1=4) 37488/ , "1, 088/7/)=/ (!
0)12/)/1/G;7/((04)D!
I
EHN(C"&,-FIE&HS-"
) - UHIATA210-%; 3/7ICC10) , 0=13/ , 13-%313-/1/1E./1/16T0304) (10) %) GO/3#! E03-0) 10) , 060, +48(!

1), 1 3-U31 (4271 &0(=! E/1/1 =4) 0(3/) 3! 24771 6)CO4+(! 3-%)! 43-/7(0 UAT/AB/T8 T/ 5 /34" 08034
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(0237 (148" 7 -4604+T(13-%31E/T/10) , 0=3306/1481) GO/3I6%T0/ , 1674 21 Ko TImD! = 02177 ; /963" 0803441
BU6-+/(10) , 0=343/13- Y031 HI3THOSN0(1 2/ ) /0=MhB8H1=4) 37488/ , 91 (~AE (13-/1 /887 =31 481 ) 3+TORB! (/8/=304) 1 4) e
3THI=-06) 20) 213-14+2-1302/1%) , | (-AE(10) , 060, +%81=4) (0(3/)=H!K = 4-291K@ASAIDICY ! /+ 1% 7443/ (9
3-/11G 31/ ((04)! 481 5 -/)A3#;0= 6T0H304) 1 0(1 337043/, 1341 27)/0=1 088717 =/ (13-31 =M (/1 27) /!
3T06) (=703 304) 1483/ 706304 ) (1K = Wb (! /31 %80! @ASTID! [L/) /1 (/N+/)=/13%) (=703 304) 10) 341 ! 5 743/0) 13343
7/ (+B3(174213-/137) (SU304) 14810) | 2F P12/ (62/1%) , B-000(1T/8/ T/ , BAM(B3-/127) 111G 5 1/ ((04)!
KW/881 BT +"0)H = 473-91 GASAID! O%),0,%3/1 2/)/ (! %771 3-4(/ 3-W3! %1/\ O1/88#1 =4)3/) , /1(! 447!
0)6486/2/)310) 1 %! (;/=080=! 5 /) 435 /1K %)Y NA7(1 731948001 GAACID! - —/17/2+8%304) 1 48) 5 -/) 433 0=!
LOBITIY=/ (L 20 /(L =0( T/=/067 1 =AY (0, /TH"8/) WR/)NA)! KL/ /31 a9 @ASID! = 4E/6/7)
J(N2%30) 21 3-71 2/) /3= GRTUAY! +) , /7880) 21 3-/1 =4) (0(3/)=H! 48! 0),060, +%8! ,08&/7/)=/(! 0)!
- hG04+THRISTH0(1 ) /7 , (1 247/10) 6/ (NPUNAYNK) , 10)1 ) AYH-+20) 196)020B(0! , k! =488/=3/ , 1" 4+3!
"43-15 /1(4) W) , 127 /0=(T/180203/ , IKU088431/310609) QASBIL L3/ (/31488 GAS NI >ATIN) (36 =/4!
L088/77)=/(10)! 1221/((067)/((! 8/6/8( %1/1 %((4=03/ ,! E03-1 6%T0%304) (1 0)! 2/)/1 /G5 7/((04)! 0)!
(0=18/"%=1 (! KGasterosteidaell KI/60/E/ 1 0)1 W/)2(34)! /31 4808l QASTID! UAT/46/79 >0, 8/7! /31 8!
KOASTIO! ,/24) (3737 , 1 3-%31 G 7T0%304)10)! 5 /7(4) %803 3TH03(! K)A6/831 (/710) 2 EB( 93370 +3/ 134!
= 7,BI2/)/1; 4862475 -0(2 (0) 127/ WIIR(KParus majorill =1/ EI(3+,0/(1-%6/17/ ; 473/ ,\6%T0%304) (!
0)12/) /G 1/((04) %), 1(; /=080=1%) ,0, 3712/ ) / (Bh((A=083/ , \EQ3-1; /7(4) WIS AT/ GH2 5 8/98- /11!
0(1%) 1 ((4=04304) 1 */3E /) UT004) 1 0) ! (4=0%"0803#10)! =02 ;%) I// (\KPan troglodyteslh) ,13-/!
111338120/ (Avprial%) ,\OXTRKLIN (/306091 GASAINSY , B-/7/10(16%T04304) 0)12/) /1/G 3 1/((04)!
A3 /HTBHHIEY , 18U3/H/ 2/720) 210) , 060, +98(14413-/1 380) =1 (4824) KSalmo salarMIK . ~wTYNGO(3!/3!
391 QASID!!

T, 004) UEBHIITA , /)3(-%6/1" /1Y (7, RATI24 , /830) 2 ) GO/3HK , %2 /=1 I I1-G84ENS ™ “Ril
YUB+/8801S™ ™ i\ -89 GAARI! 13/ E%T3L/31 %8081 QASEID! >+T3-/T247/02/) 111G 1/((04) %) , 1=%) , 0, 37!
20/ (3-33167 /5 (4=0%3/ , \EO3-16) GO/3#1-%6/1"" /1Y 0) 6/ (N23/ , 10)1 20=/9 (+=-1h(3-/'Cathepsin B!

Ctsb\2/) /KO0 77/ /348N RASSIDN U # (3+ , 0/ (1 (+22/ (13-%313-/17) 6074 2/) M810) 88+ ) =/ (13-43!
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=Yo+(/18) GO/3HHB01 /1" /=6604+TI0) 74, /)3(67/ 13-/ 1(h 2/ 6(13-4(/0) L/ THRO(~ 16 , 13-3431 431, 0( ; B!
20)A20=11/(;4) (7 (L KL/EWT3! /31 %8081 @ASEID! Z/*" THE0(~! WT/1 ) 0)=T/%(0) 281 02 5 4736)3! 24, /8!
(/=07 (10) 13+, #0) 21" /-HB04+TUSID/) F30=(16) , 141 1) AEQ) 21 247/1%™ A+313- /07 )3+ ToR8! '/~ 4604+ 70!
E/1=%) ), /1(3%) , 1247/ %" 4+31-4E B-/070" /- %604-+T0(h((4=0%3/ , IEB-13-/1/G 3 T/ ((04) 48! ; /=080=!
20/ (IKO%=-1%31 /31%809! GASA! [/78%01 /319809 GAAAIL L ; /)=/1 /31948001 @AATI! 13 /)=/1 11 1203-31 @AACID!
ToT0304) (1 0)! 2/)/1 /G;7/((04)! 0)! I/ Th0(=! E03-1 ,08&/77)3) /T(A)HB03H! 3THI3(! %671 "'/ 7)!
0)6/(B02%3/ , 13 7/604+(BHIKN\ (E%8, /34801 0AS il F/#1/3480 QASRIDI>ATI/GH2 ;8/91, 088/7/)=/ (10) 13-/!
1G;7/((04)148127) 1 (3-W31=4) 148 31/ ((1-4724) /1574, +=304) %) , 1 28+=4=4T30=40,17/=/ ; 347(1-%6/!
1)) 84+ L REST)) A8, )1 (< 20870 %), 8729871 I/ THO(-1 KN(EYS, ! /3 e GASEID!
>+13-/1247/03-/1 SIRPBIV 2/) /) %111 h((4=083/ , | E03-1 5 /7(4) U803 3703 (1 0)! —+2%6) (1 +(0) ?!
I/ THAO(-TKAN 3 86) 0L /31480 GASBINGY , 12/) /1/G 5 T/ ((VA) (1, 088/ T/ 1" F3ES 1) 2387 (1) , 16/ 2%/ (144!
L 088/77)302/ (KT () Har 2+8! 11> , %2 (NGASBID! = 4E/6/T96%T004) (10)13-/1/G;7/((04)14412/) /(!
3-U31=4-+8, 1" /h((4=0%3/ , | EQ3-106) GO/3#1-46/1) 4314731 1 7) 10) 6/ (02%3/ , D!

I

_=/\(IN+/)=0)21488) 0) , 060, +8_(IE-48/12/)42/1,151) ,0) 24 W11/8/17)=1121 )42 /1=%)!
06 0 50643081 748/10)! +)=46/70) 21 3-/1 2/) [0=1 Gh=34T(1 +) , /T0)0) 2! **/-h604-+ToH8! 6UT0%304) ! **#!
0,/)3060) 2!, 088/1/)UH/G; T/((/ 127/ (+; GT/H2IKW/) 2 (34) /38N GAS TID!
Wh(/,14)13-/1;7/604+(1==%; 3/T(180) , 0) 2(IKO -3 3/7ICCHI3-%310) , 060, +HB(6%TAI0) %) GO/3#1%) , 13-4
(42719771 =4) (0(3/) B8 247716) G04+(13-1)1 43-77(01 "1 +(0) 21 3-/1 E-48/1 I/ THAO(-1 27) 4214 (1 4!
RIY=1001;17 03, 13-4312/) / (((4=03/ , \EQ3-13-0(!""/-%604+TIEA+8, 1" /1/G3 1/ ((/ ), &/ 1/ )36
0)13-/1""TH0) (V48137 THAO(~ 1481, 088/ 17 )31(/ G/ (1) , LE-1 , 088/7/) 318/ 6/8(1441%) GO/ 34!

(
ZHZ(A%&/-R*(

ZHZHG(5&IF()"$UX*(
* 4831 3/ TH80(~! KoA! &/2%8/(1 %), d™ ! 28/ (N8 E-0=-! E/1/1 +(/ 1 0)! O-;3/71 CCO E/7/!

0)6/ (023 , L&+ T3-/T10)13-0() =33 3/T1 . ~/180(=V E/T/1 -4+(/ 1 0) L N+9T0%! 0)! 3-/1 = /35732731 48!
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*)02081%) , | <8%)3! 1=0/)=/ (1431 3-/1 5)06/7(03#! 481 1-/880/8, M >0(=1 E/7/1 -8, (/ ;%7%3/8#10) | SAI 8!
) 1 (KRAIG!SdI=24!!

@BOAI=21-07-114) 617/ =07=+BU34T41 (#(3/ 2)104) , 004) (E/T/%(!, /(107,15 7/604+ (8#10) 10-%; 3/71!
CCLK(//c! @R UV/3-4, 484249 QRISID! _ 41" T0/88#) (+2 20T0(/9 3-/13/ 2 5 /TH3+T/1 E(! 1731 =4) (36)3!
“/3E//)!@btBhEO!%) , 1% SACS@! -1802-3, %7 1! =#=8/1 E%(1+(/ , D >0(-1 E/T/1 1/ ;31 60(+ %885 (/ 3 %73/ !
BTA21/%=-143-/1%) , 16/ , 1=42 2 /T=041 , TH1844 , %) , 1" T0) /1(-T02 ; Kdrtemia (;W3E0=/11, Wl1!

I

ZHZHN(>#+%,$U%"&).(+,-E%F1,%(

(
ZHZHNHGIB Y Yo#&, ) E&S-"(+,-E%F1 06(

\(N%(/ A 3= /17 1-604+THBI3/ (B() , <O 1)kt 01T/ (+83(!, /(=107 , 10) 103/ TICCIK(/ /cI@IR!
U/3-4, 84289 QIBIRISIEO(-1E/T/1Th) 1/, 74213-/1-02-/ (31 (=41/ (KBAE18/6/81481%) GO/ 34113413/
BAE/ (31(=47/ (K-02-18/6/81481%) GO/3#17 ; 5 /) , 031 _ %"'8/1@0SSI@D@IN 1313/ (IER(1+(/ , 1341=42 ;%7/!
3-/12/%) (=477 (V4813-1134; 18/%(30%) , 13-/1" 44 21 24(31%) G4+ (180 (-D!

1

ZHZHNHN(4,)$" (F$**%E&S-"(+,-E%6F1,%(

( = /1 TR0 130((+/14318/%(31R) GO4+(1%) , | 24(3I%YGOA+(1 2%8/1%) , 18/ 2871 3/ THR0(~ K41 3434
A310AIR/ 2%8/ (KRAIB/H(I%R) GO4+(1%) , IRAI 24 (31%)GI4+(M%) , 1d ™1 2%8/ (IKRAIS/%(31%) GI4+(1%) , 10!
24(31%) G4+ (N ER( , 0((/=3/ , D ak=-180(-1 EW(I3T8) (&/T1/ , 187421 03(13%) 110) 13-/ 16N+0670+ 213413 /1
B ATOHRATA 0)! 061 (29881 %) 11 KSTDA! G SSDd! =291 S@! =21 021! =4)30)0) 2! TAA! 281 48! -/%3/ !
L =-8AT0)K/ 1 BT =71 )=-1 (+78=/1 ERQ (/T80(/,! +(0)?! hAm! /3-%)48! %) ,! 3-/!
L =0)T20)U304) ((48+304) IEPU(/Z%:; BAL, / BTAHYHIEPK(/M) , 15 7/6/)38-//G3%=3/ , IFP* K742
"0)21, 12T,/ 1ATI=A)20) %3/ , I<T0AT3A13-7180(-1 , 0((/=304)93- /180 (- ER(022/7(/ , 10) 1h1gT/ (!
WN+/4+(1 (48+304)1 48 WY/ (3-/30=! K3TO=80) /1 2/3-9) 7 (+864) /9 U1000IN E-0=-1 0(! 3-/! 243!
J(080(=/ ,12/3-4 , RATIR) U/ (3-7 (BRIA&1% , +8313/" THE0(~IKOARH2 4T/ \et alf) GASBINNG) , 18/63144TISAE!

BAI20)DI*83/T!, /93-913-7180(~ ER(13T%) (&/77/ , AR (3/T08/1; /3701, 0(~Khd!GISAI2 2M10) 5 7/ 5 %7%304) !
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8ATL 0((/=304)D! =71 THOYLES (!, 0 (/=37 , 1+ (0) 2! (20((AT(I) , 1%180) /1 (=38 ; /813-U3L E(! (3/T080(/ , ™" #!
881 20) 21EG-ThAMI/3-8) 480! -/1(=%8; /81%) , \(=0((AT(UE/T/0) (/3/ , 10)3413-/124+3- 1RABB4ED) 23—/ !
=+314813-/1-/%,1874213-/1 , AT(H81 (0, /1%6) , 1063813~/ EVt! , AE)13413-/1" THO) D! - =/ E-48/1"" ) E%(!
I/Y %), 1+ 2772/ , 10) 1S)d1 281 FP*§3/71(48+304) 1347/, 10) 1h1SDd! 281 20=7484+2/13+" /01 . /13+""/!
E%(1246/ ,1341%1=4)340)/71=4) 30)0) 210=/1%) , 13-/ 1341%1870, 2/1%3! BI&OI 46/7) 12301 3414384 E 13- /1
T I0((+/1341 3 1) 13RS L3-SV FP R/ T (A8+304)D! - —/1RABBAED) 2!, Wt 3-/1 " THO) (! E/T/)
3TR) (&/T1/ , BAKET/ 13/ TIRIHT AGO I+ ) 8L E P 1/ G3Tth=304 ) DI
I

ZHZHNHZ(7:1(%#&,)E&S$-"(+,-EY%F,%(

( _ =134 1(0GIK8/ (31 GO4+(NI%) , 13-/1"" 4334 21 (0GKA+3IABIRAI 2 4(31%) GD4-+ (IR0 (- 148! /%=~ (/G
E/1/14(/, BATIEP*1/G3T=304) 1) , I(/N+/)=0) 2K@BI(%2 ; 8/ (10) BAJBIDIL/6/TH812/3-4 , (-%6/1""/ /)
+(/, BAL/GIT=30%) , 10( 483/ BAMBIEP > T4 2130((+/ ((+=-16(13-/12%2) /30=1"" /%, 12/3-4, 1K = /1/31%6809
BASHIDN 0" 4481 EP 1 /G3TH=304) 17/%2/ ) 13-/1%=0, 12+496)0, 0) 0+ 213-04=HR) 3/ ; /) 481=-84T44472)
G3TH=304)12/3-4 , KW 2%) /3% @ASil0-42=0) (10/31%09 QAADISIR) , IEP/%(#AN;30,1 . 0((+/!
20)0! 13IKS 062/ )1 /G3T=304) 1 2/3-4 MK(/ /1178477 )=/ (10) 1 1=+ 18%1 /3194809 GAShil <8H%—-%21 /318001
BASAIIO%)%70) /319809 GASRIDIS%2/) %) IEP >/ (hIU0Y LY 001-%(1"" /7Y +(/ , 1=42 24) 84344843/ !
PG EP 1874213/ THO(-130((+/ (K*T(Bh)Ha2+8! 1> %2 (A1 @ASBI! . %) ?1/31%09! @AAhi! = /1>/80=/!
/319609 @AS@i! W8p3-2/) ! /31 He09! QASEID! Z/* THA0(~1 " TH0) 130 (+/1 =4 )30 (1961 02 -1 N+ 30341 441800, (!
KZ-%) 21 /31809 QAGANS! (413-/1 SW2/) 1 /G3TH=304) 1 2/3-4 , IKEP /%1030, 1 0((+/1U0) 0 Y 03113-%3!
=8)3H0) (! SC* IO E/B2/ )3 ER(1=-A(/)N%(10310(! (+03%""8/ 184 TIRUBN((+/1/G3Th=304) (Ot [/)/!
/G;7/((04) 1) , 1248/ =+8%71"04842#1(3+ , 0/ (T/N0T/41-02- IN+OHB0341) , IN+96) 3031481/ G3T%=3/ , IF P!
KL+ 18%! /31%809 GAShi! PA7488%-01/31%809 GASTHD P15 +703#1%) , 1#0/8, \E/1/1 , /3/120)/ , 1" #1343%8!
=/8+8UTIT/% 1, AE) ), 1, 0(7+;304) (A1 h=-1/G3TH=3/ , 1" THO) [ES(1-4242/)0(/ , 10)1S1 281481 S I 48!

N F/%2/)3134188 (/13- /N R334 THY 130((+716) , 13-/, 0(7+337 , 1+(0) 2181 . O((+/ (I TICCL 1847/

95



=WTTH0) 2! 443l FP 1 /G3TH=304) 1K1 —+ 18! /31 %809 @AShID! . ~/1&+73-/T1 ;74=/ ,+T/(\ES1/1=4) ,+3/ )
BARAED) 213-/120) +4=3+7/7_(1; T434=48184T13-/\EP /(HW1030, 1 0((+/1U0) 0 Y34 TIF P 1!
/G3TH=304)01!

I
ZHZHNHM(8/%E$"K(&/%(R1).$&'()"F(R1)"&$& (-2(&/%(%o#&,) E&YF(7:1((
( FP*IER(IN+%)3080/ , 1+(0)?13-/1S+ " BIQAISE+ATA2/3/T) , 1S+ BIF P15 (! 1031!
K25 5/) 069 - 5""8/1RISIDI 1 PY) 4 = 745 ITAAALER(H+(/ , 3AI%((/ ((13-71 ; +T0I) , 1=4)=/)31%304) 1 48!
3=/1 (H238/(1K* 3 /) , 0680 _%"'8/1 RISIDE )1 *208/)31 @SAA! WO4%) 83 /7! 0) (37+2/)3 E(! +(/, 1 34!
L 3120)/13-/\ECPIKEP*10)3/2703#1) +2" /TNI) , 13-/ INB03#1%) , | ; +703#14813-/1/G3Th=3/ , | FP >0l
1) , B-/120) +Hh=3+7/7_(0) (37+=304) (B4T1B-/1208/ ) 3IFP*bAAAIPY%) A 0313 7434=481E / 1/ RAB4E/ , |
BATI3=0(;74=/ (K3 37) , 068! . %8/ 1RISWD! . —/ (/IN+U803#1=4) 31481 2 /%(+T/ (E/T/1; /184727 1" 184711
(+" 2030) 213-/IEP*1(%2 ;8/ (1341P4642/) [\ %, 0) 21a, 2/! [/) 420=11/760=/ (%) , 1 148+304) (184!
(IN+/)=0) 201 . -/IN+IR03#14813-/ 1 EP>1 (%2 ; 8/ (ER(h2%0) 1=-/= 1/ , 1" 4]

PA4642/)/1+(0) 21 2%74(/) [/81a8/=374 ; -41/ (0 P%) 4, 74 18AT!; T/8020) THIN+4803#1=4) 3748911
*208/)31ASAAIRATI (%2 ;8/10)3/ 2T03HI%) , IP%) 4, 74 3 18ATI (%2 ;871 ; +T0381" /84771 (IN+1)=0) 2!
k3 :/) , 0GYI>02DIRISYRD@ND!!

I(
ZHZHNHV(=$1,),'(+,%+),)&S$-"()"F(7:!(*%RI%"ES"K
!

P4642/)/1 31/ ;%17 1), (/N+/)=/ , 1HIB0 THTAIGATI RS @B (+ 2033/, | (h2 ;8/ (K34 ; /e @dAL!
RAAI" ;10) (/731= = P 180" %7481 a+ I6T#430=! _ T06) (=703 342 /180 T FYE! , %3k E/1/17/3+7) 7 ,10)!
(NI4T 203011
((
ZHZHNH\(?)&)(E.%)"$"K()"F(1$-$"2-,U)&S$E(UB6&/-F(
( >3/ 18-/1, WIHINUB03HH=4) TABIE (1=TT0/ , 4+31" 43~ /1P 4642/ ) /1042 5 1) #913-/8Sh(3N! , 43!
808/ (\E/1/3T6) (84717, 13413-/10=/"" 1121 = <O313-/15)06/7(0341 481 1~ /88078 , S E-/7/13-/10) 030%8! , %3t

274=/((O) G/ ; CEL1/V; 1164127 0 . -/\FP*I(IN+/)=/11/%, (E/1/531022/ , 1+(0) 2! . 1224 23)=!

96



(AB3EYT/BAIT/ 24671088+ 20) /1%, %33/ T17/% , (VEQ-1) AIN+HB0SHIETA213-/1 , KIHIKWAB/ 71 /3148001 GASBID!
170 = CP [SBCP = \SSeBeRAK=7/430) 2IIED) , AEI4RIB™ ; 1) , BT02 20) 21E -/) 3-/146/ T2/ 1088+ 20) 0
N+UG03#10(1+) , /7! SRAISUCP~NaPCSAALK, /3 7) ,0) 21 4) 1t (5 /=080=11/% , 18/) 23-91031 7/ 246/ (1 1/%, (!
4)=/10310(18/((3-%) 13-0(18/) 23-101%) , ILANS UCP* 00 C<IKCE+ 20) I(/N+/)=/ (1) , 10, %05 3/71=4+33/7!

A817/%, (WE/T/1+(/ , 'KWAB2/71 /31 %80! @ASBID! - -/1310227 ,'FP* H(/N+/)=/11/%, (\E/T/12%; ; /134!

=113/ TW0(-11/8477)=112/)42/K,4E)84%, /167421183 cLLE3 D/ ) (/2" 804772 5 +""LT/8/%(/!!

" bLa%(3%L, %)04NnT/704L, Y%L = %)04n7/7040 [ FOJSSD, Y ; 702% #n%((/ 2" 808U 2 N+ (0) ?13-/!

(ABERT/I(RTIKRL(;// , #12%; 3 /TIAREP>1(/N+/)=/ (3-317/ (+8310) 14802) 2/) 31481 (/N+/) =/ | E(3-!
02—/ ==+ TH=HIl EQ-IN+%)3U4, /! - ) (=70;342/1* U [/)/04+)3(3412/ ) [T3/12/) /1=4+)3!
JURIK = 470) LT L0) 2/ (N @ASDID!!

I(

ZHZHNHX(@%"%(%#+,%*$-"(*&) &$*&KE).()"). *$*(

( 881, 043041 (U0 (R0=Y819) B (/ (\E/1/1; /784727 , 1+ (0) 21 (AR3ET/IK6/7(04) ISISIRTRY 1!
047/! . /%29 @AShID! . -/ DESeq &+)=34) 142! = al/N@! ;%=1%2/10)! FIE%(1+(/ , 1341%) 48#(/13-/!
NG/ ((04)!,088/17)=/(13-14+2-1B%8, 13/ (BIKT/60/E/ , 10) T 00) %! /31 %8081 GAGA! 1++)=0tth) 0!
BAS D! .~/ 30871481 (%2 ;8/10) BAT29304) L EN(1 7/%, 1 +(0) 213~/ coldata &+)=34) 10) | FIK~A6/1 940
GASBID! . —/13-7/(~48, 18471, /3/720)0) 2!, 088/7/ ) 30481/G ; 1/ (04) \E%(1=4T1/=3/ , AT (/! , 0(=46/TH!
TR/Ah(/ ,14) 1)1/ (029371481, 13/=31 ,121) 1 (13-W31067 /1848 (/1 5 4 (006./10) 191206/ | (/3148137 (=703 3(!
K2+ /731 /3148001 GAABISL+(0) 213-/tres &) =304) |EB-1%, V+(3/, 5 16%8+/1 J 1AD! - /1%, V+(3/, 15 16%8+/ (!
E/1/1,4)1+(0) 2% 3/ (31 =471/=304) 0 W/ ) 20)0H = 4=-"/1213/==YIN+/1+(/ , 18471 =4)374880) ?! 8348 (/!
L 0(=46/THITH/ B-WAER(02 ;8/2/)3/ , 1) 3-/1 = aL/NG!; %= 1%2/0) IFI"#1, /6%+83K~N46/1/ 308916 ASBID!
=W I, V(3,5 16U/ (T3 T (1)3 1+ (0) 213-/1T7 (+83(1AV/=310) LEIKANAG/ /318091 GASBID! - -/
K048 FP 1 (/N+/)=/ ({ER( ) AT2%80(/ , 1" /64171 =0TT#0) 21 4+313-/16) U8 (0(1 441 2/) 111G 3 1/ ((04)!
1) ,13-/12/%) 148 AT280(/ , 1=4+)3(1 48168813/ (37 , 12/ )/ (\ES( 3 7/ (£)3/ , 10) U ;84301 F1 (A83ET/!
K>02DIROSSIWHIKY % , 43%L/31548001 @AS QID!!

97



ZHN( 7%*1.8%(
ZHMBB{(%*(-2(&/%(&-+()"F(&/%(1-&&-U(,)" "% F () "#$-1*(@$*/
L= /WI QU(-4E/ | 13-W13-/12/%) (=477 (144134 ; %) GO4-+(180(-1E/7/1(0?) 00=1) 38841 , 084/ 7/) 374 2!
3-/12/%) (=477 (14813~ 11" ABA218) GOA+ (180(~ 184 T!™ 43-1206/ (IK3IQIHS@DBY! , &1Q!dbdbi@dt<! j 1@0@/HS il
) , 18/2%68/ (K3IQISEISE! , &1QIASISAYI<!  1@I@/HS I
(
ZHMHN(@%"%*(F$22%,%"&$)..(Yo#+,%**%F($"(U).%()"F(2%U).%(0%1,) 2$*/(0$&/(F$22%, %"&(
)" HS%&(
B/1A+) , 3-33-/1(INHD)=/1T%, (EST/12%; 3/, 13410 SRARISTI) (=70; 3(0 ED3- 16134381 7/%, 1=4+) 3
A4 4) I/ 1AKTA2B- 11 THY B0((+/ (A8 2%871%) , 16/ 28713/ THAO(~IE03-1, 088/ 7/)318/ 6/8(148.1%) GO/ 344
P0)/3/1)127)/ (CKOSMINE /1714 1/2+8%3/ , \E-08/1dTI2/) / (KABMINE/T/!, AE) 1/ 24863/ D> 24) 2!
3-/(JNE/184+) , 184+T12/) / (KBX649639.1, mctp2b, zge:174680, %), coagulation factor XIIIN
WNESTNG; T/ (), 88/ T/ ) IMBRH E -/ ) 18/% (31 ) GOA+(1 28/ (L E/T/1=42 ;%17 , 13418/%(31%) G04-+ (!
8/ 206/ (84241448, 1=-9) 2/1KIQME) , 1<LJ IADYI>02DIRIG! . %68/ IRDSIDIS / 4+ , B-1/7127)/ (Ksi: deey-
88j15.3, fatty acid binding protein 1b%) ,wu:fk65c0M3-%3 E/T/YG;T/((/ !, 04/ 1/ )IBHIE -/)!
243 WG4+ 2%8/(1 E/1/1 =42;%17,1 341 243! K)CIA+(! &/2%/(! K>0?D RIRS _%"8/! RISID!
>+T3=/1281/9E/0, /Y0807 , N+ (I4) /127) [ Ksi:dkey-8871 5. 3UB-UIER(1(02) 080=16) 3641, 088/7/) 3048841
G3T/((/ ,\E-/) E/1=42 ;%77 ,18/%(31 1) G04+(1 341 24(31 %) G04+(1 &/ 2%/ (1 K>02D! ROBY _ %""8/! ROSID!
*B(AUE/184+) , N+(314) /127 KBX649639. IN3-WAER(/G;T/((/ !, 088/ 1/ YBHIE /) B/%(3) G4-+(!
U8/ (JE/1/1=42 %7/ , BAI24(30) G04+(12%8/ (K>02DIRDAY! . 48/ IRISIDIS0) HeBHIE -/ ) [E/1=42 ;%7/ !
16813-/1 (W2 38/ (810) =8+, 0) 218/% (31 6) GOA+(1%) , 1 24(31 %) G04+(! 2%8/ (1) , 18/ 2%/ (L E/N0, /Y3807 !
V+(314)/120) [ Kimpg I 3-%3 (! , 08&/7/)310)103(1 /G 5 7/ ((04) 1 ' /3E/ 1) 13-4(/1 214+ (1K>02D! RO
"8/ 1RISIDL!

I

98



10)8472%304) 1361 /) 874 21Z>CPIE /"1 ; 12/ k=33 LLIGODATIN%) , 1a) (/28!
k-33;CLEEED) (/2"8)4772L = %)04n7/704LD!)

USROS, NG/, 127) 1 (3-U316%T0/ , 10) 13-/071/G 3 T/ ((04) " F3EL 1)1 298/ (1) , 16/ 28/ (| E03-!
 088/7/)318/6/8(148198) GO/3#10) 13/ a0 (-D1!

D$*/( ( ( 5)U+.%*(&/)&( ( (
%L%. (! ( NL%(%)F( | -KN(D-.F (
.70 0.(. on E-1"&*(2 "

@%"% rgygg 1l | ETE200 | 81ykoe! IF1¥8%
)" #$%E&' K%"% F(B(
)'F(*%0#! D%U).o A).%*IT L) 196!
( il I -Edl H1I il il

1! ! sl I il 1!
( aP1 : *F [AAAAA QATQ BX649639.11 | w%)G4+(! Hoanss 1! <IQIAIAAD!!
firl &2/
"o pk
oo !
+

° o ’ F Multiple C2 WGWAG | Il | p
ord . domains, ! 1) G04+(! - a .
L68OMA o) - [anaaaR hall|  fransmembrane | 4/258/(! Heg™RI! <IQUAIAAh!!

96)*d( ) "’ 2b (mctp2b) |
) #8-1( | n ! >06/! HIE | !

U).%*( - : 8/ (31! a a

)'E( 2| ap1~F panssanagl 2gc:174680 ) )G+ Hodbdlg!! <IQIAAA™!
2%U). 0k aPl: o (¢

2/
all
i coagulation | >4+7! | 1 il
a factor XIII, | 87! : - "
. I Al KYGHA+(! Hl! 1l 1!
aP1 = *F [AMAAABBAR:: polpeptide o/ 2%/ (1! HeRalA!! <1QiAgs!!
a, tandem .
duplicate 1 !
(f13ala.l)!
!
| | I T -1/ I I
d 1 | H! ] i i
! 1) GU4+(! I |
) Ridh~1!! 1QIAIAAAL!
d aP1: *FIAMAMIBONR | :dkey-5315.3 248/(1! o <Q
@%"%*(| O
Yott+, %%+ I
F( | ! -2-%!,!! it ! !
1%8&0%9 o 1
uU-+&l | aP1:*F[AMAASARR™T!! Jarty acia SN | | yyrde( ~all 101AJASR!!
& z | protein 1b, liver, ! | Hddh™@!: <IQ!ADASR!!
i| 2w
)" #S-1*( ! tandem du'plicate :
U).%*( 2. Il I
2°)A) Eg opt | @PT=*FLAMAAAD ABD!T| wicfk65c09 ! 77 T | <IQAnBg!!
o (Wit fk65¢09, 24! " T
kretlel ) 1) GO4+(! HBIDSE:
Previous) ! &/2%8/(!!

@%"%*( I | I I | |

Yotr. 060 il ! I I il 1!

Fd ! /! H!! il I

‘ ; ‘ . B/%(3! " "

1966003) AP TFIAMMAIR | sigtey-5515.3 s |1 gsisT!! <Quonga!!
),, #g"_)l*( (| o ! w2u/(!!
)'F(U-*&
)"#$-|*(S.
296U).96%(

I




@%"%(

%ott+,%**9

i
=

I il
F(d | ! o ! !
1%&(0%0 aP1: *F [AAAAA™GATE BX649639.1: ! %)204(1)5134'{! Hoaehs!! <IQUAAA!!
'%)*‘dﬂ il | 2ug/(l]
)#$-15( | !
YFU-&(
) #$-1%( |
U).%*é
I
I
I i I .E4ll >06/!! il il
' a : 2401l | 240! , |
@%"%*( ! 1)G04+(! | %)64+ " L
i+, Y09 ! | w2ul| | |
o inter, hoto.rewpto i 21/(! ,| A
0 040, i - Y 1
1 /?,/f‘)?f aP1:*F[AMAAhBTR ] PO 6! N : o
)"?.#‘$-I*((! proteoglycan 1b ! 8/%(3!! !>06/!' I N -
VF(U-&( (impglb) ! eu(t | sl HTBgh!!
)#$-1%( | w2u/0! | %)Gu+(!
U).%*( | 24/ (1!
)'F(
29%U).9%

OGS (2" 48(10) , 0=/ 1E-/1/13-/1(h2/127 ) NERQD, 7)60/ , Wh(1(02)080=3) 310 1 247/ 13-0) 14) /1=42 ; K70(4) !

100



log fold change

- Volcano plot
L
L
N © -
N ©
)
=
©
o a
S =
=)
L=)
~N
(\Il —
o
o T T T T T
: : T T -4 2 0 2 4
1e-01 1e+01 1e+03 1e+05
log2FoldChange
mean of normalized counts
(I

S2+7/IRISVK I /12/%) 148D 4T2%40(/ , 1=4+)317/% , (48188137 (37 ,12/) 7 (10) 18/% (31%) G04~+(1%) ,

DAY GI4+(1 298/ (M%) , 16/ 296/ (1%62%0) (318425848, 1=-0) 2/ (0! . ~/17/ |\, B3(T/&ATIA-1121) /(!
3-U3067/1(07) 080=00) 384, 0B&/ T/ ) SHBBHL/G 3 T/ ((/ DKW=/ 1811, 43(1T/ 3 1/ (1) 321 ) 1 (13-%3167 /1

(02)080=6)31080% , V(37 , |5 168+ LDASINE ~08/13-/17/ 1, 4307/ 3 1/ (/) 32/) 1 (3-W31%7/1 (0 080=%) 3!

E-/)1842aH648, 1=-%) 2/1KSI0) , %, V(37,15 Lj ADACIGATIR/ 2968/17/ (+83(14T13-/1(07) 080=%) 3
08877/ ) B8/ G 1 7/((/ ,127)/ (0) 8/%(3I%) G04+(16/7(+(1 24(31%) GO4+(18/ 298/ (0!

101



751

Read count

251

(

501

401

Read count

N
o

%3]
o

BX649639.1

w
o

Least Anxious Most Anxious

(

S2+T/IRIGNE /%, 1=4+) 3(18AT13- 7164+ T1(07) 060=36) 3641, 088/ 7/ ) 0B8#1/G 3 1/ ((/ ,12/) 1 (10) 18/ (3!

Condition
2gc:174680
&
@
L J
L J
3
L
®
@
L
L
®
&
L ]
L ]
T L J k3 ®
Least Anxnous Most A'muous
Condition

1) GO4+(12%8/ (%) , 16/ 28/ (1!

(

Sex

® Female
® Male

Sex

® Female
® Male

Read count

Read counts

multiple C2 domains, transmembrane 2b

(mctp2b)
1200 1
L
900 1 2
600 1
o0 ®
° L
©
300 1 © ®
L J
®
04 %”® o e o %
Least A'nxious Most A'nxious
Condition
coagulation factor XIII
(f13a1a.1)
1250 1 ° .
1000 A
750 1
"
L ]
500 1
L
S
250 1
° ®
L ©
0 % g § e o 00
Least A'nxious Most A'nxious
Condition

Sex

® Female
® Male

Sex

® Female
® Male

102



si:dkey-88j15.3 fatty acid binding protein 1b
1000 1

(fabp1b.2)
@
£l
600 1
L]
750 1
- 400 1
c
= Sex =
s} | 5 Sex
o 500 1
o ® Female 3]
© - ® Female
o) ® Male @
4 ® b ® Male
° o
L J
° 200 1
2501 ¢
L ]
L]
®
0 o®m wese e o o 0 e o o e a8
Least Alnxious Most A'nxious Least Anxxous Most A'nxious
Condition Condition
(I
(
wu:fk65c09
40001 .
3000 1
5 Sex
8
- 20004 ® Female
g ® Male
o
1000 A
@
L ©
01 eo®som o eolfe o0 o
Least /inxxous Most A'nxxous
Condition |

S0247/IRIRVE /%, 1=4+)3(8AT13-/13-17/1(0) 080=0) 388 , 088/7/) 8841/ G 3 1/((/ ,12/)/ (0) 1 243!
1) GO4+(12%8/ (%) , 16/ 298/ (1!

(
(

103



si:dkey-88j15.3
1000 1

Sex
500 1
* Female

* Male

Read count

250 1

0 esmeo o o ® coce ve o

Least Anxious Most Anxious

Condition |

S02+7/IR0BUF /%, 1=4+)3(164713-/1(0) 080=30) 36! , &/ T/)NUE#/G 3 1/ ((/ , 12/) 110 8/%(31%) GO4+ (!
1) ,124(31%) G04+(18/ 2%8/ Q!
I

si:ch1073-44m10.1

751

=
3 504 Sex
8 .
- ® Female
$ ® Male
14

251

04 o o o R o e

Least Anxious Most Anxious
Condition

(

SO247/ IR0 /%, 1=4+) 3(1RATI-/1 2431 (02) 80=) 3841, 068/ T/ ) NU881/G 3 1/ (1,121 ) 110) 8/ (3!
1) GO4+(1%) , 124(31%) GI4+(! 2%8/ (01!
I

104
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L 0B/T/) B8/ G 5 T/ ((/,10) 1 43-/T1=42 ;T0(4) (K8/%(1H)Y GIA+(16/7(+(1 24 (319) GA+(18/ 2%/ (1%) , !
B/%(31 %) G04~+(16/7(+(! 24(31%) G04+(1 298/ (! . ~/1 , 08&/T/ Y3 /G 3 7/((04)1 481 27) / (10) 1 2%8/ (1%, !
8/ 208/ (10) 13-0(! (3+, #10(1=4) (0(3/) N ERB-13-7180) ,0) 2 (148! ©+%6) 1 /3 URIKBAS I E-41 (~-4E/ , 13-4
U A+3ISATI2/ )/ (KSASI2U8/H (7 , 1) , 1(/67) 16/ 2U8/H"%(/ ,WNE/T/1, 088/7/) Ie8#1/G 31/ ((/ , 10) 37!
"THOY B0((+/148) 298/196) , 18/ 298713/ THAO(-DI T TO0H04) (10) ) GO/3#8) , 1, /37 ((04)HBOL /1™ /- %604+T!
~%6/1"/1)0) 1/, BAIGHTON4) (10)12/)/1/G 5 1/ ((04) 10) %6242, Wei2/) / (10)120=/1%) , T3 (KT/B0/E/ !
0)!U=04#! /3148031 @ASHING! E03-1 24(31 4813-/127)/ (1" /0) 21+ 1/ 2+8837 ,10)13-71 ~02-H1/ (; 4) (/1 T3 (!
=42 %7/, 13413-/BAEKT/ (; 4) (/1274+; (KU=04#1/314881@AShID!

!

B/, /)07, 10 RARSTHY (=703 3(T428-7137"Th0(~_("TH0) BO((+/9%) , 1E/, /24) GTH/ !
3-U3RA+T12/)/ (\E/T/1(0)080=") 88 , 088/ 7/ YHBBEL/G 5 T/ (1 , " 13E/ 1) -/ 8/ (36) GOA+ (1 2%/ () ,
8298/ (1) , 13-T/1120)/ (" FIES 1) 311 24(3%) GOA+( 28/ (1) , 18/ 298/ O .~/ (/11/ (+83(! (+22/ (3
3-U31 2/) /1 1G;7/((04)! E( (0208%7! "/3E//)! 488! @B! 0) , 060, +48(Y /G=/;31 4471 3-/1 (/6/)! 2/) /(!
2NN4)/ 1% 46/13-WE/T/ (JGH(; /=00=1%) , 1,737,/ 1 4)13-718/6/81 481 %) GO/3# L)1 (3+, 0/ (!
—%6/1,/24) BT/, \(/CH, /31) , 1)) /YG;1/((04) D) 1=+2%) (M%) , 143-/T9) 0 2%8(310) =8+ , 0) 210(-!
K/D2001-+2%) (N7/60/E/ , 10! [48, (3/0) /319609 QASRS! FO 2481 /31348001 @ASAI! Drosophilad F6) 31 /318!
GAARII20=/1%) , 1TH3(21084 , &/83/71 /3146091 QAADIL ] /720! I 1% =% ; 07491 0AADILT/60/E/ , 10) 1SBHG2%) ! 1!
\_04))47%! @AADI! *3BK)N=! (U824)%! Salmo salarit WHT(4)! /31 K0! GASCID! @+)! /31 e KGAS I

(+22/ (37, 13-U31 (/G10() ) 4313-/1 240) 1 &%=3471 =4) 374880 213-/1 6%T06304) 101 2/) /1 /G 3 1/((04)10) 13-/
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"THOY130((+/ (148137 THRD(~ "3 TH-/TI3-U310300(! , +/1341 ~AT2 A el (4=081%6) , 1/ =484 20=0818%=347 (0!
142/14813-/121) 1 (3-SR E/T/184+) , 341 /1/G T/ ((/ , ) 14+T1T/ (/6T=-1-%6/1"" 1 1) | (ST+=3+ TR , |
&) =304) U881 (3+, 0/, 10) 1=+ 296 (IKSO+1 /3196091 @AS NI , 137" THB0(~ 1Kau( ; 0) 4HLYS , %O%! /3148001 GAGAID!
\)/M3-1121)1 (G 1/ ((/ ), 088/ T/7) BE0) 1™ 43-18/%(319) GO4-+(1 287 (%) , 18/ 2%8/ (0 Multiple C2
domains, transmembrane 2b (mctp2b),1%) ,10(1/G;1/((/,10)13-71)/164+( (H(/21%) , 1 2+(=8/(!
Kau(; 0) ALY, %oML /31 K8 GAGAIDICI(!; 743/0) (771G 3 1/((/,10)! = aYHR RI=/8(1%) , 13-/1(;0)%8!=47
V/HT4) (1481 0(-91%) , 1031 0(102 5 ATIR)3N 0) 1 80(-1 /27 THA)0=! , 76/84; 2/)31KLU8, %)%! /31 e GAGAID!
MCTPI'%) ,IMCTP2 %1/ MCTP'2/)/(10)!1 /" TH0(-D S5 ~08/13-/1%"") A7 2980341 4813-/1/G ; 1/ ((04)!
1) ,18+)=304) 1 48 MCTP ! 20231 -%6/1%) 10)88+/)=/14)13-/1 , 16/84; 2/)31 4813-/1=/) 3081 ) 1164+ (!
(37 290%) , 13-+(18/% , 13AIM((4=083/ , 1, 0(/%(/ (LMCTP2 %" /1) 0 ((4=063/ ,\EB-1, /3 1/ (04) K(//!
1/8417)=/ (0)\S0+/3480IBASAN) , 1, /5 7/ ((04) \ER-56) GO/ (/ /1118717 =1 (D) IUATIN(HFA(/) , %89
BAAQID! - —/1%YGO/3#) ,0(47, /TLMCTPI2/) /1 =%(1" /1)) 1/, EG-1 (4271 -+ 2%, 0(/%(/ (! (+=-1%4(!
(=004 -T/) A1) , 103 487!, 0(AT, /T918) , 131K ) AT 298034 2081 =Y+ (/1) /+74 3 (H=-03T0=!, 0(/%(/ (!
KO+ /318081 @ASTID! %) 43-/712/) /13-WL ER( /G5 T/((/ !, 088/T/) ™ 1IES 1) 18/% (310 ) GOA-+(! 298/ (!
1) , 16/ 2%8/ (E%(B-/\coagulation factor XIII 2/ )/913ala. 1 K[/T%T,0)AL/3EMAAADIN Factor XTI
- (1 2060471 74871 0)13-/1 (080341 481 844, 1 =843(1 KWT4) 0= /31 06609! @A@SI! ™ %0201 /31 08! @ASTi!
= [3-11(-%E! /3189 QASBII%) , 1 -%(1 ™"/ /) 180) 1/, 1341 (42/1 -+ 2% ,0(/%(/ (! (+=-1 (1 *83-/02/7 (!
KIL/T97 ,0)41 /319808 GAADID! >+73-/7247/91 = +88 /31 UBIK@AGSH! 2/)304) 7, 13-U313-0(1 2/) /10(1 ) 431+ (3!
W((4=003/ , | E03-13-/1 =A%2+8H304) ! 481 "844 1 "+310(1 0)6486/ ,10)1 4"/ (138! E4+) ,1 T/=46/THIH) !
69704+ (143-/70, 0(/%(/ QIN\3-/T127 )/ (3-SNELT//G3T/((/ !, &/ T/ Y BN F3ES 1) 13-18/%(319) G4+ (!
208/(1%) , 18/ 2%/ (\E/7/1zgc: 174680 and BX649639.39 E-0=-IEW(U8(41/G;1/((/,10)13-/124(}!
) GO4+(1 296/ (| E-/)13-/1/G;7/((04) 14810, /Y0807 , 127 )/ (L E(1=42 ;%77 1\ 3ES ) 311 24(31%) !
B/ () GO4+(! 208/ (D! UAT/A6/T3! 8471 243 )COA+(! 296/ (1 %) , ! 8/ 28/ (O si:dlkey-88715.3! EM(!
JG3T/((/ , V(! E/BB1%(184T13-/18/%(3HIE) GOA+ 16/ 28/ ({ E-/)13-/1/G; T/ ((04)14&12/) /(1 13E/ 1) 131!

24(31) ,18/%(HE) GOA+(1&/ 298/ (| EN( =42 %7/, DN\3=/T12/) /(13- EST/ G 1/ (/) , 06/ T/) 3!
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"[3EL])124(31%)G04+(1 2%/ (%) , &/ 2%8/ (\E/1/3-/ fatty acid bindinglprotein'lb (fabp1b.2)%),!
wu.fk65c09, krttlciD

!

142720 CELTNGT/((/,!, 88/ 3#! BEL ) 3-718/%(31%) G04+(16/7(+ (1 24 (31%) G04+(!
274+; (900)=8+,0)?! 2%8/(1 %) , ! &/ 2%/ (0! - -/180) ,0)? (1 =4T74"4T%3/" ;7/604+(1 (3+,0/(1 4)12/)/(!
%((4=0%3/, ' E03-! ; /7(4)%803#! ST%03(O! (+=-1%(! catechol-O-methyltransferase! KCOMTW0) ! -+2%) (!
KO-/)1/31%8@ASSID! . -/t COMT 2/)/N0(1%! ;702/1=%) , 0, %3/18471%) G0/ 3#16+8) /%" 0803#!K7/60/E/ , |
0)!a)4=-90AARNI%) , 1-%(1"""//)11/ 5413/, 1341" /1% ((4=0%3/ , 'EQ3-1%) GO/3#I0) | EA 2/ ))1>+13-/1247/9)
-07-18/6/8(1 48 %) GO/3#! -%6/1 "/ /) /G-0"03/ ! "#! -424]#?24+(! COMTH, /80=0/)3! &/ 2%8/! 20=/!
K7T/60/E/,10)1a)4=-1/3%809!@AARIDIC) 1%, , 0304 )9!16%70%304 ) 10) 3-/1COMT? /) /' -%(1%8(4!""/ /) 184+) ,!
341-%6/1%" ; -%712%=472/)/30=1748/10)12/) /1%80(/ , %) GO/3#! ,0(47, /TIKP%T%(02-%) 1 /31%809! @AS @ND!!

!

O B-/1=+177)3(3+,#91=42 ; %10) ?13-/1/G; 7/ ((04) 14810, /) 3080/ , 1?2/ ) / (674 213-/1@B!I /" T%&0 (!
") I0((+/1(-4E/, 13-1313-/T/NER(V+(314) /12/) '3-UINER( /G T/ ((/, !, 088/ 1/ )88 [3E/ 1) 13-/ 2!
%) ,13-0(12/)/'E%(! interphotoreceptor matrix proteoglycan-1b'KimpglbW! . -0(12/)/1-%(!"'//)!
115473/ ,10)1-+2%) (1%("%!=%) , 0, %3/1847'ONH80) 1/, 1341 ,0(47, /1(14&!13-/17/30) WIK>/8"" 471 /31%809!S ™ ~ THD!
>+73-/1247/0U/+)0/1! 731 %80 K@ASBI! =% (1 7/ 5 473/, 13-%3! 2+3%304) (1 48! 3-/1 IMPG 1'%) , ' IMPG2!
?20)/(1=%)18/%, 1341 2%=+8%T7!, #(374 ; -#10) 1-+2%) (O!!!

!

O3-/1-+20)12/)42/9%14+) ,1 SIB! 208804) ! (0)?8/1 ) +=8/430,/! ; 48#247;-0(2('KLP<(M!
=%6/1""//)11/=4?2)03/ , )KUATIO(HFA(/) , %-80 @AAGID! - -0(17/=42)0304)!-%(1/)%""8/ , !, 0(/N+080"" 70+ 2!
2%; ;00?21 0)!3-7/12/)42/71 441 2/) /(1 3-%3! weé&/=31 -+2%)! %) C0/3#! KUATIO(HFA(/) ,%-89! @AAGID!
Z/"TR0(-1(-%7/1247/13-%) IhAm!4&1-+2%)12/) / (1K ] 0%) %! /31%809! @A@ANI! -%6./1%! " 7%0) 13-%318%7 2 /8!
;%T%88/8(13-/"; (H=-484720=%8"%) , 12/ ) /30=1(37+=3+7/ (14&13-/12%2 2%80%) " 7%0) 'K 13/ E%73!/31%809| @ASBi!

JO%) ! /30 %8081 GAGANG! 06) , 1 %771 27 /30=Y88#H 08) , 1 )34 0=k (0208%7! 341 74, /)3(1 %), ! —+20) ("
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T/2%7,0) 213-/0716) GO/3#13TH03 (1K L3/ ES73L /319609 GASBID! ) GO/34H801 /13703 (1 7/1=4) (0, /17,1341 /154
L027)(04)! 48 —+2%) (1 )AT2U81 ; /7(4) %803 3H03(! KUATIOHEA(/) , %891 QAAGID! _ —/7/847/9 4+7)
80),0)2(4)127)/1/G; 1/ ((04) =448, 1-%6/1(02) 080=1)3102 ; 80=1304) (184T1+) , /1(3h) , 0) 21-AE ) GO/3#
DU 1=4)31488/ |1, +/ 13413~ /1 (0 208%T0314813- 71+ 2%) %) , 13/ THeO(=12/) 42/ (KNVUMC TP/ ) /9
SO+ /3 %80! @ASdil 3-/! coagulation factor XIII genéd fl13ala.1y [/TH,0)4! /31 %35! @AADi!
interphotoreceptor matrix proteoglycan-1bKimpg 1bWI>/8"4T/3%01S ™ TilU/+)0/71/3488I0ASBI!
1) ,13-/1/GO(3/)=/1 481 ~+2%) ! ~-424842(1 4813710, /Y3007 , 1 /" THRO(~1 2/)/ (0 UATIOHFA(/) , %8
KOAAGN! (337, B-963196) GO/3HHT/83/ , 5 /7(4) Ua03H3TH03(10) 64860) 216/ %7 (377 (O 24304) 1=4) (0(3/) =#4!
— /096" 8034 , 1 /67127 ) /0=10)88+7)=/ (771 , 0880=+8313410, /) 06H1+313-/17/ (+83(1 481 4+T) (3+ , !
AR/ITVI60,1)=/184T) ,06&/T YIB! /G 1/((04)! 48! (4271 2/)/ (N 801/! 5S-HTTIKSLCEAAN 0)! ~+2%)!
=-7424(42/17/204)! SANS@S! E-0=-! 202-31 =4)3710"+3/1341 3-/1 ; /)43 /(! 481 ) GO/3#H KU ATTO(H
FA(/) , %-81GAAGID!

[

0)!1=4) =8+ (04)Y13-/ 1021 4813-0(1 7/ (/%T=-" E%(1341 /G ;84T\ E-/3-/T13- 11N ELT/Y s/ 11)=/ (!
0)! 2/)/1 161/ ((04)! "3E/1)! I/ THa0(-! 481 ,08&/7/)31 (/G/ (1 %), ! 8/6/8(! 481 %) GO/3#)! >74213-/1
I/ THO(-_(1 " TH0)! 0((+/8 @ 9RAR! ST (=T0;3(1 E/T/Y L /3=3 0 *24)21 3=/ (/1 S™1 1)/ (L ES1Y!
F3T/24807 106, 1 ATV 20) /(L ES1/Y L AEY /248837, 0 a02-31 ) /(1 0887771 0)1 3-/07! /G 1/((04)!
"SIES 1) BIH()COA+(%) , 124 (3%) GA+(12%8/ (%) , B/ 2%6/ (01 . EALAEB-/(/127)/ (0, /)07 , %620 !
(102 080=06) 31, 0887/ ) USB#L/G 5 7/ ((/ , )1, 088/ T/ )31=42 ;6T0(4) QL4 2/1483-4 (/121 ) 1 (%61 11)!
80) 1/, 1341-+20)1, 0(/%(/ ('K = +881/31 48D @A@SI! [/T7,0)41 /310N GAADIN) , 143-/T1=4) , 0304) (! (+=-!
(! L/ 377(Q04)! K(/7 T/817)=/ (1 0)! SO+ 731 a0t @ASNS! (=034 -7/)0h! "0; 48471 ,0(47, /71 %), !
)V/4714; (H=-0RT0=! , 0(/%(/ (KS 0+ /3B @ASID! _ 0! 2/%) (13-KNE/1-%6/1, /24) GTH/ , 13-4313-/1/!
0() I6((A=0R04) " F3EL 1Y 5-11/G 5 1/ (1, 127) 1 (%) , 16) GO/ 311! 3 /7(4) U03E13 TR
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ZH\(7%2%, %" E%*(
(
1 [T0X0IWITH = /)91<091 I LE4"0) 9V 1DIK@AABID! = /3/720)%304) 14813~ /1, 068/ 7/) W81/ G 7/((/ ,!

?20)/ (01 20=74%71%#!/G ; /102/)3(1+(0) ?184=%8'> = F)IBMC Bioinformatics359S@dD!!
, 40cISAISSTHLSBhSH@SAdHAHS@d!!
n
*,%2/7=9'F0'a! B11-%84E9 _0IKS™ ~RIDING(30) ?!/88/=3(14) 114, /) 3%) GO/ 3#1481%! (0) 28/1/G; 4(+1/!
3A1%1=%30! Physiology & Behaviord! 549SASHSA™](!
-33; (cLL, 400472LSADSASHLAARSH™ RTBK ™ RII™ AAdAH<!!
(
*T(8%)Har?+8917<09! B 1=, %2 (MUDIUDIK@ASBID! [ /) /1/G; 7/((04) '=-%) 2/ (10)1%?0) 2! 3/ T%&0(-!
KDanio rerioll" %) (1%7/!(/G+%88#! ,0247; -0=D!BMC Neuroscid'159@ D!
-33; (cLL, 400472LSAISSThLSBhSHR@A@HSAHE@ ™ !!

BN -%291 10! = WIFA/846(/ )90 = D91<70/* /9N UIN9ISS//)0) 291 2 091 = OV (37%91LUDG! = 47 191091/ I%/ /91!
S /) /2%y 09! B 4) 1TFDIXOKOASAIDIF/2+8%304 ) 1481%, 05 410) /1574, +=304) 10) -+ 2%) !
%,0;4(/10((+/""#1;74;04)0=1%=0,0! European Journal of Clinical Investigation1409!!
BASHBAND!-33; (cLL, 40H4720(-/880/8, 00, 204=8=047?LSADSSSSLWSRbAHARb@I@ASAIA@@hTIG!

n

W7%% 1 2%) FDIWD! = DIIW/ J(3%74(3091Y D91 L0/+E/T3(91*D1U0NSB/ /7, 9 ] 09! [ %8/) 91091 1.370)) 29! 009!
AN+, /790001 022/72%) (U120, NUIIU%T3/) (SX0IN>A717) (009! = /22/77(9X09! B !
52/791*0K@ASAWIC) 3/ 27%306/1%) e (0(14812/)420=("%) , ! ; 743/420=(" , %3%!4 ) 1=80) 0="%8!
"T/N(3=%)=/T130((+/1(; /=027) (1/G3T%=3/ , 'E03-1*=0, 1?+%)0, 0) 0+ 2 13-04=#%) %3/H
;=) A8=-841484720 Journal of Proteome Research, 149'Sb@hHSbRbD!

, A0C!SADSA@SLY%=(0V; 743/42/0d" AAABD!!
n
W74)0=91>091>/7/) =0 19 L DI'W/7) %391 FDI1Y 78/ J%IIXDIND9! = +20=91XD9! B ! = %** /80=9! LDIK@A@SD!!
*((4=0%304) 148180 70)42/) %) , 1 ;8%(20)10) -0""03479!"'+31) 431=4%?+8%304 ) 18%=34T7!G888! 2/ ) /!
;A8#247; -0(2('EB-1=474)%i#1%713/T#! , 0(/%(/DJournal of Science ResearcherID and
Orcid)'409SRTHSB D!, 40c!SAM " RhLV4 2" AHAbTR ™ !!

I
WOGT(4) 91 PDIXOSI <4 1%)%39! - 091 ™ 0 , 5791 Y DOIWB6798) ( 1091 LIDBIWAS (3%, 8 0! ™ D9E>0( 1 /81<D8tX3k=No1oD9!!
X/ (/)9<DIX0XA-) (34)91 10109t Y37 1 ((4)NL0NY ) IMUNUA/ Y . PI/ 2/88taliP42/9 .9l
PY/(=/31 . I>0\T/8891<09F 4 2% 1 %0/ 20017091 1%/ 27460 = 157, %89 YDNa7 10) %749X00~0/ ) 91109t I |
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<1022/1'00FIK@ASAWDI L/CH, /5 /) , /)31, 420) %) =/1%3!%! (1) 28/184=+(12%0) 3%0) (16%70%304 ) 10) !
%2/1%3! 2%3+703#10) | (%824) ! Natured! 5289 BAAHBATI!
-33; (cLL, 40047?LSADSARTL) %3+7/SbAb@!!
n
W8p3-2/) 9 PIIZ+==-031109! B 1>/) 31 YDIKQASEND!ade/=3(14813- /15 1&083/7!' /) J4 ;- /) 4) JHR!!
KAG#'"/)J4) MNWIBAE!=4)=/)3T%304) (10)1I/ " T%&0(- K = %)0417/704M! Toxicology and Applied !
Pharmacology¥263%STBHS " B0!-33; (cLL, 400472LSADSASHLD3% ; D@AS@NALDAAT!!
n
IW/8891<D1UJ09! B I+ 0)H = 473-9' PDIKOASADI B -%31=%) | E-48/12/)42/'/G; 7/ ((04)!, %3%!3/88!+(!
W 4+313-/1/=4842#1%) , 1/648+304) 148! ; /T(4) 8034y Phylosophical Transactions of the Royal
Society of London. Series B, Biological Scienced'3659BAASHS@D!!
-33; (cLL, 400472LSADSA™ TLT (3" D@ASAIASTd!
n
W/)?(34)91209! = %-%) 9N FDI>D9! = 4) %8, (4)91ZD31<-/8; (9101LIDAI6% ) N/ 7 (81 Y D91 10-9!=<D9! I 1W//889! D!
UDIK@ASTID! [ /)420=13448(1647!"' /-%604+T7%8!/=48420(3(134!+) , /1(3%) , 7/ ; /%3%"'8/"
0),060,+%8!, 088/7/)=/(10)!"*/-%604+1D! Nature Ecology & Evolution,'29(" BBH™ ddD!!
-33; (cLL, 40047?LSADSARTL(BSdd " HAShHABSSHB!
n
W482/791 DU - (/90U IS (%, /8'WDIK@ASBID! . 702 24 2%30=c!*188/G0"*8/137102 2 /7144 7!
C88+20) %! 1/N+/)=/! - W¥0! Bioinformaticsd' 309 @SSBHAS@AD!

-33; (cLL, 400472LSADSA ™ RL"040)8472%30=(L""3+ShAl
!

O48#247/01009!  48E%) 010910/ 22001009 B TF%(2+((/)DILDIK@ASBID! adt0=%=#1%) , 1 1%&/3#144!d!!
*)/(3-/30=C10) 1, +81Z/"" T%80(-'KDanio reriolllJournal of the American Association for
Laboratory Animal science, 539S” THOAR)I<UOC - ¢c!<UOR " bb@hT!!

n
0-42=J#) (1091<09! B 11%==-09'PD!K@AADID! . -/1(0) 28/H(3/ ;12/3-4 , 14 FP*10(48%304) " #1%=0, !
2+0)0,0)0+213-04=#0)3/H; -/) 48H=-84744472!/G31%=304 ) cRE/ ) 3#H(42/3-0) ?'#/%1 (14)D!
Nature Protocols 19dTSHATdD!-33; (cLL, 40047?LSAISARTL) ; 743D@AALDTR!
n

O%)3%70)91UIDI<DIIDI!F5%8,, 2%) 910191 = 470%910091>7%) 191=<DHUIDI! LI%8/#9! 50! FD9! F% 207/ 391 ODIWDI!

Y /03-912019509! B 1>U%8 1) /79MWDIK@ASRID! . /1% ,0; 4(/130((+/1; 74, +=304) 1481%,0;4) /=30)10(10)=7/%(/ ,!

0 HEW?/17/)%8!, 0(/%(/0 Kidney Internationald!8391BThHB ™ Bl!

-33; (cLL, 400472LSADISARTLIOD@AS@BEAS!!
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I
O%=-%39!X091 1.3/ E%7391 09 [ 74((2%) 909! [%0 1 E%, 91 1097Y %, 7091>0910-+) 29 Y DIUDL B +91 P94 ) 291!
YDIUFA#91 1091 1+=0+91009! [ 44, (; /7 ,9X09'a8/ %) 3/91 U9 W%73/8('WD9! a8 I - %#%391 109!  0/)9! - 091t
S0)9IXD9 = /) 2%7 191209 08, /79! . DINY #J%791aDd! = 08/49!X09!>7%) 197YD9IO-%) 291 Y 91 533/7"%=19!
an! = %7391<Dary %g+/&s9! *DI JDIK@ASAIDIU /%(+70) 21" /-%6047%81%) , 1/) , 4=10) 17/ (;4) (/ (134!
)46/83##1(37/((10) %, +8313/* T%E0(-D! Nature Protocolsd 59ShThH™ ~D!!
-33; (cLL, 40047?LSADSARTL) ; 743D@ASADSBA!N
n
O-/)901!I0-/)NONIUAH#INON ! = 4) 919! = /91 SDINZ —+IWDIANIIXDINN09! = D9IN09IXDI! BN/ (%7, 9XDN!
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[0912%)34.(9'ans! B 1U0BRIXDIKAA@AID(O84d% ;0) /HD) , +=/,137%) (=70; 304) 1=-%) 2/ (10) 13-/!
I/ TRO(-""T%0)D! Nature, npj Schizophreniad(69'RD(-33; (cLL, 40047?LSAISARTL(BSARNH
AS”AA™@HG!!
I
J/772%91D1 109! B 121-%;0749'WD! = DIK@AADIDIL/CH, /5 /) ,/)3/G; 1/ ((04)148(/6/)!-4+(/1/7;0)?!
?2/)/(0)171%31806/ 0\ Journal of Gastroenterology and Hepatology9219'SAABHSAATI!
-33; (cLL, 400472LSADSSSSLWSBBAHShBLI@AAIAR “BTIG!
n
TRIN/TONY0! = /1X4) 29 [0 ] %) 1P 44T, EWII*DIXY /2 5 /)%/T(IW0L B ! = 7/)391<DIXDIK@AAND!!!
04)370"+304)14812/) /30=(13413- /1 (3+, #14&1% ) 02%8! ; /7(4) %8030/ (c!>17/60/ E 148! =%(/!
(3+,0/ (0'Behaviourd 1429'SSTAHS@ADD!-33; (cLL , 40047?LSAISSbRLSAbTAR “AdhhBdR "RbB!
n
BUG2%)9! - DIX09! B IN\_04))479IONK@AADID! [ T4E3-!-4724) /'1/?+8%304) 148! (/CH, / ;1) ,/)31806/T!
?2N1V/G; 1/ () Molecular Endocrinology9209@bSRH@b@ D!
-33; (cLL, 40047?2LSAIS@SAL2 /1@AADHAAAR!!
n
e+n)91BNIX0%) 29110911 +)9! = 09IF5+91 20915 /091O09! = %091 OD91X0%) 29109 B 1</) 291 LDIK@AS ~h!!
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LTH) (70534271 T44080) 21 U (0(1 481 (/GH%(/ , |, 08&/T/ ) H88#1/G 3 T/ ((/ , 1 2 FP*(1%) , !
B)=EP>(10)3-/1"T%0) (481 2%3+1/13/" T80(- K Danio rerio!BMC Genomicsi 209 TRAN!

-33; (cLL, 400472LSADSSTOL(S@TOBHAS "HbS "hH™!!
I

1Z-%)?291B09114) 29! 09! O-%09! . D31 %49! [ 091Z-%) 291N0IX0%I! s s 0% ) e Ddt B! 0+IIXDIK@A@AND! !
N0;0,420=(1; 773+7"%304) (10) 13-/1""7%0) 14&1% , +8313 /" T%&0 (- 'KDanio reriolws3/71/G; 4(+1/!
3A1=-07%810""+ ; 748/ )D\Science of the total Environment, 713%(SRbdbdi(!
-33; (cLL, 40047?LSADSASDLD(=0343/) 6D@A@AISRbdbd!!
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8/)+8%,(CQ(
(

MHG(11*&,)E&

C) , 060, +4B(1=06) \6%T#I0) 13- /071 /7(A)YHOOSHIITHOI(6) , 13-0(1=06) 1688/ =313-Z071803) / (0N ) /16%=34T13- 443
0(1+(/, 1341, 737200 71803) /((C0(1 T/ 574, +=306/1 (+==/ (! - ~/T/1-%(1""/ /) W 2TAE0) 210)3/7/ (310) 13-/!
((4=0%04)! 481 3 /7(4)%8038 3TH03(0 E03-1 803)/((1 %) , ! ~4E! 3-/ (/! 3TH(! 0)88+/)=/1 7/ ;74 ,+=36/!
(+==/(Q1 = AE/6/T0, /3/120)0) 213-/117 ;74 , +=306/1803) / ((1=4) (/N+/)=/ (14810) , 060 , +¥8(!3-131 6% 74!
0)1) GO/3#17/ 20) (1+) =8/%7IC) 13-0(=-%; 3/T81C10) 6/ (02%3/ 13-/ 1188/ =31 481 248/1%) , 18/ 298/ 1) GO/ 34
A/ 574, +=306/1(+==/ (OI>4+T1=42"0)304) (1488/%(30) G04-+(%) , 124(30) GO4+(12%8/1%) , 16/ 2%8/!
I/ THAO(-K 24 (3) G4+ (L24(318) GO4-+ (124 (31) GO4-+(L8/%(318) GO4-+ (8/% (31%) G4+ (L2 4 (31) G04-+ ()
B/%(31%) GO4+ (L8/%(3E) GLA+(NE/T/I=14((/ , 1) , 13-/1) +2" /11481 22(1) , 13-/1; 143 AT04) B-WIE/1/!
TN/ EST/1=4+)3/ DPAL &/ T/)=/1E(164+) , 10)13-/134381 )+ 2" /11481 /22 (180 , 1418/ % (31 47!
) GOA+(16/ 28/ (134077 , \E03-18/%(31AT6) GOA+ (1 298/ (NI AT/ A6/ T8/ H(30%) , W) GOA+(12%87 (1,0, 1) 43!
LOBR/TI0)3-/1) 42" 711481 /22 (WS THR0(/ L E-/)L 077, VEO3-18/%(3 AT 24319 GOA+(16/ 28/ (D! . /!
B/%(316) GO4+(18/ 287 (!, A1) 431 , 088/ TIRTA213-/12 4 (310 ) GO+ (18/ 296/ (1) , 13-/18/%(31%) GOA+(1 28/ (!
L4131, 088/T18T4213-/1 24(31%)GO4+(! 28/ (1 T/ 2%T,0)213-71 ;143 4704) 1 A8 &/ TR0/ , 1 /22 (13- 141
JT4,+=/ >+T3-T247/03-111/ (+83(, 41) 431 (-AEIR)#10) 3/ T=304) 1" /3E/ /) 28/ (1) , 18/ 2968/ (!
E03-1,088/7/)318/6/8(1481%) GO/3#I0) 13-/1 5 745 ATHNA) L ARG/ TR CRA) 1441 /22 (13141 314 4=/ ) . =/ (/!
80),0)2(1(+22/ (B13-W318) GO/3#18/6/81 % (1) AL, 01/=31/88/=314)1 /221 ; 14, +=304) 1%) , 16/ T3080 (P304 ) 81
=0)(0, 77/, 1-/T/ (R 2/ %(+T/1ATIT/ ;14 , +=306/1(+==/ ((10) 13/ THE0(- 1 (AB-/1/1%1/1) AL, 088/ 11)=/ (!
"SIES1)1214+ 5 (BATI3-0( 2/%(+1/1481803) /(!

(

(
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MHN(C"&,-FIE&$-"(

*)02081 3 /7(4) %0341 ; B (1B =T030=081 748710) 1803) /(™" / =M+ (/11 -HB0A+THS! , 088/ 7/)=/ (1=H) !
"1 2H0)I0)/,10)! 545 +8%04) (1) , L 3T) (2087 , 1341 83/T1 2/ ) THNA) (1K - ~42(4)! /3 U3t QAGAID!
</T(4)U0STHO3(! , /(=T0/10) , 060, +81™" /- h604-+To8! , 088/ 7/ )=/ (13-W31%7/1=4) (0(3/) 3 EB-0)14) /147!
2+830;8/1=4)3/G3(1%) , 146/T102 /W74 111362 ; (9 @AATII>T4(31/31%8081 QASRI! <8%) h(HLINGY GAGAI!
Fris/91 /31 %8091 @AA ™ it 1203-1 B 1W8+2 (3/0)81 GAATID! ) 10) , 060, +48_(1403) /(10 (=%; 7,1 ""#1 ) 3+ Tg!
(/8/=04) K [+30r77/ /3480 GASRID! = /37 ,0)214) 1) 6074) 2/) P8188+=3+1304) (2191 206/ 1379031 204!
=42/1+) /1 (314) 2! (/8/=04)1 %) ,1 /G-0"03 , 088/77)3403) /(! =4) (IN+/)=/ (1 0)! 80) /! ER3-1 3-4(/!
=) 2/ (3 (+=-1%(13-/1=4) , 0304) (148! 57/, H04)91 844 , 1HE%0" 080341 1) , | (A=00" 080341 KT/ 60/ E/ , 10)!
1203-1 1 IW8+2 (3/0) 91 QAATID>+T3-/T247/813-/1=4) 3/ GH0)  E~0=—1 5 /7(4) WB0HI3THI(17 /1 , 0(; e/ , !
=06 18/, 13416%T0%304) 10) 13- /1803) / ((14813-A(/13THBOIN) /1 (+=-12/%(+T/1481803) / (10177 ; 14 , +=306/!
(+==/ (N E-0=-17/8/7(341%)10) , 060, +98_(1&/=+) , 03 /%=1 (/%(4) 14T A6/T13-/0T1808/302/91%) , 13-/
(+T606%814413-/071488( ; T0) 21341293+ T3 K 61) NBAA IN>ATI/GH2 ; 8/91" 48, /710) , 060, +%8(1-%6/1"/ /)
84+) 1341 %6/ VW) O)=T/%(/ 1 7/ 5 74, +=306/ (+==/((1=42 ; %1/ , 1381 (-#/1(1K1203-! BT W8+2(3/0))!
GAATID!

!

C)1)A) —+2%) 1) 020B( ; /7(4) U803 , 088/77)=/ (161! ;064381 748/10) 1 8%=347(1 %68/ =30) ?!
403)/((10)=8+,0) 2! 2930) 201 &/=+) , 13491 %) , | (+7606%8KW/30)0! | PATIO(S! @AS@i! 043/ /31%469! GAATi!
O-07H! @ASBI! [+30r77/J1 /31 %E00 @ASRID! - —/7/10( %l 274E0) 21" 4, 411 AR 803/ TH3+7/13-31 7/ 5 4731 3-%3)
17574, +=06/) (+==/((1 %), (+T606%8! %7/1 =AT1/843/ |1 E0-1 ;/T(4)R03# 3THR(! >AT! /G%2 ;879
11374, =306/ (+==/ (C0(T/83/ , 1341/G ; BATURATH! ; - /) A3 / (0) 121 /W10 Parus majorK1/60/E/ !
0)1 10))! /31 %8091 GAADNG! 48, )/((1 %) ,! (~#)/((! %ea/=31 &/=+) , 0341 %) , 1 &/TA0R0(R04)! (+==/((! 44!
,+2;80)2 (N+0, (! Euprymna tasmanical K10))! /31 %809 @AADIS 48, )/((1 %) ,! (~#)/(( -%6/1%)!
02 ;%=314) 13-/17/ 574, +=306/1 (+==/((1 441 2+ ;0/ (N Poecilia reticulata K*TH4241 11 %3 GASRIl

1), 13/ TH0(-N Danio reriolk*T0#4241 1 1SS QASENSIA(E/8I4(N+6/)08/1%) , 1%, +8318%72/ 24+3-1
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"W Micropterus salmoides KWW/E! /31 %83 @AShWS! %),! (4=0%""0803#! 6%70%304)! %éé/=3(!
1/;74,+=304)1%) , 1 (+7606%8! 0)!3-/180d%7, (% Lacerta vivipara KOA43/! /31 %809! @AATID! >+73-/7241/9!
803/ (("%) , 1&/=+) , 03#!-%6/1"//)\W3370"'+3/ , 13413-716%70%304 ) 10) 1 ; /7(4) W803#! ; - /) A3 ; / (K 74%=306/!
6/1(+(17/%=306/MEW®-!,08&/7/)31(370; 71;%33/7) (10) 13/ T%0(-NERB-10)=7/%(/ , 11/ ;14 , +=306/'(+==/ (!

JG=0"03/ , " 13- /15 TA%=306/10) , 060, +%8(IK] %72%(1/31691 @AS TID!

*)GO/3H1) , 167971 ; 816 60308 748/10) L (+T606%8L" /=Y (/13- FHI (N2 +883/1 , 81) =111 (5 4) (/ (!
KaBh2! /31 e GASSIO E-0=-1 (;%)!3-/1%)02%8! 10)?,421%) ,1%7/1 =42 24)8#1 ,/24) 3%/, 1 *"#!
81//30) 2088/ /0) 291%) , 1807-30) 20! = /;57) ,0)214)10) , 060, +948! 5 /7(4) %8030/ (91 %) 02%8(! 2! , 088/710)!
3-/071, 160)=/11/(;4) (/ (LE-0=-10) 13+ 7)1 =30) 18/%,, 1341 63700304 ) (10) 13-/ (/1K Q0§ 2! /314809 @ASSIDIC) !
=_U88/)20) 21471)46/81/)6074) 2/)3(N0) , 060, +H8(16%T#10) 3-/07137) , /) =H1341%1 /1T0(1 (!, /37 ,0) ?!
AY13-/070; /T(A) U800/ (1K = 0) 2/ 298) (/9173148081 @AABID!>+73-/7247/310) 1TO( 148 (03+9304) (1803) /(1 =) !
" URE/=3/ IR GO/ /=Yt (NNBI=0) /131022717 1R FTR-T/H(13-310) , +=/160208%) =/1%) , !
~ /851341, /3/120) /13-/T0(IDT/%) , 17/ (G A) (/KURTE( BIPZ((/91S™ B!
|

Gl -%(1 /7)), 7 24) (3T ,13-931 7/ 574, +=306/1 803) /(1 6%T0/ (1 0)1 I/ Tha0 (- E03-1 , 08&/7/)3)
8/6/8(1 41227/ ((04)1%) ,1""48, )/ ((LK*T0#4241 11 B30 GASEID! *)GO/3# 7/ (+830) 21 47421 (31/(("
G5 A(FT/1=%(1" /1) (-AE) BAIT/ , +=/1/2215 74, +=304) 10) 13/ THAO(-1K = /E%T0N/3148001 GASHIG!+310310(!
Y431 1)4E) 106 6%T0%304) 10) 1) GO/3#18/6/81 (02-+843/ , 141 ) 46/831 - (1) 102 ; %=314)17/ 74, +=36/!
(+==/((1C)13-0(! 3+, #IC10) 6/ (023 , | E=/3-/T1 3/ THAO(~1 E03-1 , 088/7/)318/6/8(1 481 %) GO/ 341 K-02-!
1) , 1BAEMGHTN/ , 10)13-/0717/ 574, +=306/1803) / ((NUUS/ M%) , 16/ 298/13/" THE0(~1E Q-1 , 088/7/)316) GO/3#
8/6/8(E/1/1 23/ 0 >4+T1 &/ T)N=TA((/ (CES1/1=4) ,+=3/ | (+=- 13318/ 2%8/ (| ER-13-/1-07-/(3
8/6/814810) GU/3HIE/T/12%3/ | |ER-1 28/ (\EQ-13-/1-07-/ (JATIBAE/ (318/6/81481%) G/3#1) , 18/ 28/ (!
E03-13-/184E/(318/6/81 4 0) GU/3 E/1/1 233/ , | ER-1 28/ (! EB-13-/1-07-/ (3 4T184E/ (318/6/8! 4a!

W)GO/3HL . ~/1)+ 2" /1AL 22 (80, W6) , W/ T3080(/ , JE%(B-/)!, 73/ T20) 1 DI (124(3%) GOd+ (17" The0 (!
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(-AENY=T/%(/ , BH3/)=H1341/G ; 847/ WD) A6/8136) 1967/ /30) 2/ TIH30=1246/ 2/ )3 (%) , !, 0(; S/ E/ 7!
/)30 (BAB-/134; 1-H8IA813-/136) 11=42 ; %7/ , 13413-4(/3-9631%7/18/% (318) G04+ (K(//10-% ; 3/ TICCila %)
U800 @AA NI H1=T4((0) 213~/ 184+ T1=42"0)U304) (B1C1/G 3 /=37, 13-U313- /134381 ) +2" /11481 /22 (18340,
18/ 298/ (1E03-1, 068/ 7/) 318/ 6/81481%) GO/3%) , I/ THR0(/ , 1" #1208/ (\E03-1, 088/ 77318/ 6./81481%) GO/ 3#!
E4+8,1"/1, 08/77)3" 13E/ 1) 3-4(/1=420)304) (%) , 13-%313-/18/%(316) G04+ (! ; HOT(IE 4+, 10)3/T0h=3!
DAT/I0)3-/136) 1913-+(1 574, +=0) 1) , 18/73080(0) 2! 247/1/22(13-1) 13-/1 24(31%) 604+ (! ;H07(D! >A7!
206/, 1=42"0)304) (!5 7/ ,0=3/ , 13-3313-/18/% (318) GO4+ (18/ 296/ (1 ;4077 , IE03-124(30%) G04+ (1 2%/ (!
E448,1;74,+=/1247/1/22(1=42 %1/ , 1341 24031 %) GO4+(1&/ 2%8/ (! ;%077 , | E03-13-/18/%(31 %) GO4+(!
U8/ (1) , 13-/18/%(1 ) GOA+(! 2%/ ( EA+8, 18/ TNR(/1 247/1/22( E=1)! ;W07 ,  ERB-1 24(31%) GO4+(!
8298/ (1=42 %1/ , 13413-/124(31) GOA+(1 298/ (13 W07/ , LE(3-13-/18/1(31%) GOA-+ 16/ 238/ (01!

|
MHZ(A%&/-FE*(

MHZHG("$U)*(

UUS/1%) , 18/ 298/1%, +8310/" THAO(- 1K) 431+ (/ , 10) W) 1 3 77604+ (1/ G /1027 Y(IE/T/TTH(/ , 10)!
N0 1/3310)13-/1 = /;%732/) 31481 )0 2081%) , 1 <83 1=07) =/ (14313~ /1 5)06./7 (03¢ 441 1-/880/8., )
L10G3# 208/ (1%) , | (0G3#18/ 298/ (1K /1 HSS! 24)3-(INE/1/1 2%0)3%0) / , 1 (/ ; WTH3/84#10) | SALS! -48,0) 2!
) 1 (IKRAIGISd!=291@BId!I=21 ~02-NI0) 961 7/=07=+BUBATHIUN+T0+ 21 (#(3/ 21- /8, 43I @DHANEO1%5) , 14)!
1HS@CSE!-1802-3c! , W7 11=H=8/01 . ~/13%) L (1HSBAE/ , | 298/ (1) , 18/ 298/ (1341 7160(0"'8/1341 /%h=-143-/T9)
)1 ==/ 202081 =+/(1 =07=+8K3/ | 3-T4+2-4431 3-/1 (H(/2) | WI0)/! (-102;! Kdrtemia spit %), !
=422/1=008), 1844 \E/T/1+(/ , 1381/ , 13-1180(~BE0=/10%!, %Dl a3—0=8h; ; TAGUBIEN(!) 4317/N+07/ !

0)13-0(1(3+ , 41" 7=+ (/1031 ,0, 1) A30) =8+ , /R)HIT/ 24843/ |15 74=/ ,+T/ (!

MHZHN(E,96*$"K(+,-E%FI,%(

MHZHNHG("#$-1*(1%/)L$-1,).(&%*&(2-,(U).%()"F(2%U).%(0061,)2$*/
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al=-180(=E%(I3T8) (&/T7/ , 1814 2103 (UN+1670+ 213413- 713/ (318" ATH3ATHIN) 161 (2%8813%) 11KSTDG!
G1SS)d!=291S@!=21-02-1=4) 30)0) 2! hAAI 281481 /%3/ , |, /=-84T0) %3/ , \ER/TI3-/) 11/ ;310) 13-0(84T!
RAAI(184T1%==802%304)D! . ~/180(~E%(13-/)137%) (&/T1/ , 13413-/1) 46/813%) 1! ,060) 213/ (314 T1%((/ ((0) ?!
1) GO/3H GABBAEN) 213-/1 (h2/1 ;14=/ , +1/1%(! , /(=107 ,10)13-/10-%;3/TLCCIK(//c @R U/3-4 , 4842441
DRIGISH!/G=/ ;31! BALSB!INa = |3 %) /8IKDAAIGIDAAL 2 2HiIKas/ 2/)31N72-30) 291 048=-/ (3/ 9 5 YN EM(!
+(/,10) (3/%, BAIN?-313-/13%) 187421+ , /T) /%3~

!
MHZHNHN(4%/)L$-1,).(+,-E%*$"K()"F(2$*/(-, %, $"K

81,0301 7/=47,/ VEL1/V ;74=/ (1, 28)+H88#108) , 1 +(0) 21 3-/1 JO/E ;40)31 ;742T% 201 . /!
1/ 5 /%30 B03#14813- 713/ (B3CER () W8k (/ , WARBAEN) 213-/1(h2/1(3/ 5 (h(088+(GT3/ , 1" /64T/10)10-%;3/7!
CCIK(//c! @R U/3-4, 4342431 @RDRIGN! +(0) 2! rptr &+)=304)1874213-/17;3F! ;%= 1%2/10)! F! (483E%7/!
K6/7(04)IRIISII !, /67845 2/)31041/! - /%281 QASTID! - —/1)+2" /11481 /)310/ (KATO20) UBH(=Y8/! E1 Q!
AIBDY!<1QISIS/HA™ I %"'8/1BISII) , 102/1 (5 /)310)13-/1+ 5 3 /T -8814413-/13%) 1 IKATO20) e (=8/! F1Q!
AIBSH! <! QIR ™ /HSSH! . %"'8/1 BOSI "4 208/1%) , 18/ 2%6/1 /" THaO(=! % , 1 =02 -/T17/ 5 /%36 08030/ (13-%)) !
B3/ ) =#1341/ )3/ T13- /14 ; 3 /T1-U8814813-/1306) 1 IKATOP0) HBH(=148/! F1 QI ADABS! <QIADAABY! _ %"'8/1BISNGI%) , !
(A13-7100(-1E/T/1T0) 1/, 180T (3I8T4213-/18%72/ (31341 (296887 (31 6%8+/ (184T13-/1) + 2" /114 /)3T (%) ,
N2/1(;/)30)13=/14; /T -U8RIBARBAES |1 "#113-/1 (24887 (31 3413- 71872/ (31 6M8+/ (18471 83/ ) =1 +(0) 2!
/G=/81 (ARE%T/NW/EAT/1 3-/1TR) 10) 2! (37 391 3-/1 2/%) ! (24771 48 80(-1 "'/ -%604+7(10) 1 3-/107(3 %) , !
(/=4) ,1)46/8136) 11, 060) 213/ (3 Eh(1=8=+8%3/ , 1+(0) 21/ G=/8! (ABE%T/D!

|
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_WS/IBISIIA(N 2%/, 11/ U B ER-13-/011=471/(; 4) ,0) 21 dmi=4)d0, /)=/10)3/ T6%8(148) 2%8/!
) , 18/ 2%8/13/" THEO( ="'/ -%604+T(12/%(+7/ , 10) 13-/1) 46/813%) 11, 060) 213/ (31+(0) 213-/1282 2!
2/3-4,1%) ,1842180) 1!

W/-%604+717/=47,7 ,10)13-/1 | \T020)8H(=08/1%; ; 7AG02%304) 144! | (
)46/813%) 11,080) 213/ (31647! Flkodme!1a! (
"43-12%8/1%) , 18/ 2%/ L
I/ THR0(-11 <16%8+/1! (
NR/Y=H3AI/)3TI3-/1+ /T | AABIKAIASIHIADSANIE!AIAG! (
—~08814813-/13%) 1! S! (
ADAAB!
P+2"/11441/)310/ (13413-/! ADBbIKAR@IIADDANIEIAS! (
+5 3 /T1-08R14813-/130) 11! S! (
SIS/HA™! (
L02/1G;30)13-/1+7 5 /71-%84! | ADBSIKAIRAIIADARIIEIADS!
43-/130) 1! S! (
R)d™ /ZHSS! (
(
(
(
(
(
(
(
(
(
(
(
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MHZHNHZH(A)&$"K(+)$,*

_=/134;10BK24(31%) GO4+(I%) , 13- /1" 434 210BIKE/H(31%) G04+ (148l %=1 (/GIE/T/1+(/ , 184T!
3-/1=14((0) 215 74=/ , +1/0 - E/86/12%8/ (M%) , 198/ 2%/ (1485-/120, ,8/1T%) | (\E/7/1/G=8+ , / , Dah=-!
80(-1E%(I-/8, 1(/ ;WTH3/8410) IHISARBIZN) | IKRAIGISI=2910B)dI=21-07-N14) 13-/17/=07=+ 834 TH (#(3/ 2)!
SA4T!, 088/7/)31 =42 0)U04) (1 48! 2%30) 2! ;5407 ( E/T/1 /(B 80(=7 , 1 #1 3610) 21 298/ (1) , 18/ 298/ (!
) , 42881 874213-/1-02-/ (31%) , 184E/ (31 274+ ; (31 (413-/1=T4((/ (\E/ T/ % (1 4BAE (¢!8/%(3! 1) G0+ (!
2018/ (IKS@'80(-NIGI8/%(31%) GOA-+ (18 298/ (KS@LO(-Mil8/(31%) G4+ (1 2%8/ (KS@LO(~MGI 24 (31%) GD4+(!
8/ 296/ (KS@IO(-Ni1 24 (31) G04-+ (1 2%8/ (KS@URO(-IGI24(3%) G04+(18/ 296/ (KSBIR0( M1 24 (318) G0+ (!
2018/ (IKSSIBO(-NIGI/%(31%) G04+(18/ 28/ (KSSIBO(-D!

|

MHZHZ(8,-**$"K(+,-E%RI,%

L6 11-48,0)21%1 (0) 2871 296/ EW(! ; 7460, /7, | EB-1%1S@I=21 , 06 2/3/7Kd! =21 , / ;3-8 (30=!
,0(-18088/ , VE3-184-+T1804/7(1 481 280 ( (1 20678/ (13-S631%=3/ , 1 (1 ™" 77/ ,0) 21 (03/1KL 3 /) =/1 /3148001 @AAT!
0201 BISID! 1 &/ 2%8/! E%(13T%) (&/T7/ , 13410 2%8/_(136) 1184 =74((0) 21%) , 18/8313- /7718471 00! -4+7(!
KS@CRA! ; 2HSACRAI2IIN(LI/ " THE0(~ (G WE)O) 210(L(N2+8%3/, 1, +70)213-/17) , 1) , 13-/1""120) )0) 144!
3-/1802-31; /104, IKa%k34) ! 1 1>W78/491S  hBID(- -/ 18484 E0) 21 247)0) 295- /1, 0(-IE%(12/) %417/ 246/ !
8T4213-/136) 11%) , 13-718/ 2%8/\ E%(1T/3+T)/ , 1341-/T13%) IDNUNT"'8/ (L E/1/11/ 246/ , 181421311, 0(-!
) , W8813-/ 1/ 22(E/T/1=4+)3/ , 1) , 1503733/ , 0) 3415 /3701, 0(~KSAAIGISI2 211=4) 30)0) 2 06N-+%70+ 2!
EW/MI<H07(13-31,0,1) 4315 74, +=/1/22(0) 13-/ 1807 (3L s WOT0) 2LE/1/1=TA((/ , | EB-1%) 43-/T1Th) , 4281
(/8731 ,180(=1 E03-13-/1 (%2/196) GU/3#18/6//81%(13-/1 5 T/604+ (1 23/91%) , 108 ) AL /22 (\E/1/1 574, +=1 |
W3/ TIR=T/ 10633/ 2 ;3= FHIES /=47, 1 (131140 - ~LT/EST/N(/61) ;007 (13- 5 74, +=/ , 1) A1/ 22 (!
A3/ TI3-T/ /19337 2 3 3(RRL20) 2013~/ /18/%(36) G4+ (187 2%/ (15 %07/ , \E03-18/%(30%) GO4+ (1 2%8/ (SBE 4!
B/%(31%) GOA-+(18/ 287 (! %07/ , T E0-1 24 (31%) G04+(1 28/ (%) , BEAI 24(31%) G04+(18/ 2%/ (1 ; W07/,
EB-12438)G04+(1 2%/ (L . -/ (/1 WIQE/T/10)=8+ , 7, 10) 13-/ 1)U O . /1 /22(\ES 1/ \==/=11 !

W/ TIOBI-4+T(1%) , 13-A(/13-SNEST/, /%, 15) , 1+)&/TRR(/ , IKd s UN+/NLE/T/1=4+)3/ | 1%) , 17/ 246/ )1
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NRTBI/RISAL = <SIE/T/13T%) (8717, 1341(/ ; %TH3/1-48,0) 2136) 1 (KS@!=215B1G10@!=21NGISBI=2! = |l

+),/13-71(%2/718%" 41%347#1=4) ,0304) (10)!0-%; 3/7ICCIK(/ /91 @RV /3-4 , 4842431 @ORISID!!

( 1 2%30) 21 : JT! *1"7//,0)21(03/!
( /

O / / O O O O
( |
AP Al
(T ) |7
(

*1(/ ;%7%3/1-48,0) 2!
) 1!

SQ2+7/1BISHZ/ " THaO(=1-48, 0) 213%) 1 (%) , 13-/1(;HE)0) 21/G 3 /T02/) 31 (/3143 (

(
MHZHM(5&)&$*&S$E).([).*$*

1 (330(0=18! (483ERT/1K6/7(04) ! SISIRTRY 1 04771 - /%281 GASTHI ES(!+(/ , 1341 0) (/137!
JSRIDI<127) /TU80(/ , 180) /T 24, 8UES (0337 , 1341371, WIKIRAI=A2 ; T/13-/ 184+ T 2930) 21 ;407 (1 +(0) 2!
glmle)=34) 18742 13-/182/B1 ; %=1%2/10) |F! (A3ERT/K6/7204) ISISIRTRII71047/! . /%291 @ASHID! . -/!
24, [81(/33-/1274+ ;140187 (1) GOA+(18/ 287 (1 ;%077 , EQ-18/%(31%) GO4~+ (! 28/ (K0)3/7=/ 3 sk 4!
"U(/80) /18ATI3=/1 43~/ T1 27445 (0 - -/143-1T1 274+ ; (1481 2%30) 21 ; W07 (| E-0=-10) =8+, 7, 18/%(31%) GO+ (!
8/ 208/ (1 3007/, L EB-1 24(31%) G04+(! 298/ (KA*>1 01 U UG 24 (31 %) God+(18/ 2%/ (1 3 W07/ , 1 EB3-!
B/%(3) GOA+(12%8/ (KU*>10N* UII) , 124 (31 GI4+(18/ 296/ (15 %07/, |ER-124(35) G4+ (1 2%/ (!
KU*>1 ol U*UNL E/1/1 =42 %1/, EB-13-/1"W(/80) /0! . -/1 24, /8LE%(! ,4)/V E03-13-/18/6/81 48!
1) GO/3HIAI 298/ (%) , 18/ 28/ (M) , B3-/10)3/ TH=304) 1" /3E/ 1) 13-1 2(180G/ , 1188/ =301 (3-/1) +2" /1!

A81/2201840,1%) , 1&/TR0(/ |\ E/T/1=4+)3(0 1 <40((4)! , 0(3T0"+304)  E3-1842180) 11 EW(! (5 /=060/ , 134!

127



W((/(CE-/3-1T1122(1 574, +=/ 1 18/ 28/ ( EB-1%! , 008/77)318/6/81 48 0) G/, /37) , 7,1 4) 13-/
2U8/18/6/814815) GO/ B-38-/HIE/1/1; 407/ , IEG-D>AT8- 718/ TRB0(H304) 15 743 4T04) !, S308061""0) 4 208!
OG0 +304) IE(1(; /=080 , ) , I=H8=-+83/ , 13-/1; 743 AT304) 14813~/ 1343M81) + 2" /T1481/ 22 (1840, 1341/ 22!
LTB0(/ , 134 =T/ VLAY 11T/ (5 4) (7Y 6%T0%"8/1 80203/ , 1 41 S) L L3774 _ A1%((/((13-7" (07)080=%)3!
LOB/T/Y=/ (1 FRES 1) 13-110A+T1 2744 1 2030) 2 =T4((/ (O - +1/#™ 1 2 18+)=304) 1) FLES(1+(/, | EB3-!
~dmi=4)a0, /)=/10)3/16%(K(//1>02DBISY . % '8/1BIS! ; 3 /), 0GIDI!

|
MHM (7%*(.&*

=/ (A (-AE/ , 13-%35-719%) GO/3#18/6./81481 208/ (1) , 16/ 28/ (1 -%(1) A1 2%0) 1/88/=314)
3-/13A381)+2" /TIARIGH0, M8/ TR0(/ , 1722 (%) , 13-/15 745 4T4) 1481/ 22 (180#0) 213418/ 7080 (4304 !
= JTIER(D) A (07)00=)31, 088/77)=/1" FIES 1) 3~ 1A+ T1274+ ; (AR 2930) 215 407 (10) 3-/D)+ 2" /1144
72201800, 1" 1) GOA+ (1AT1) A) HE) GOA-+(18/ 298/ (15 %07/ , VEI3-16) GOA+(14T1) A) W) GO4-+(1 2%8/ (!
K. %""8/1BGID! - -/7/1ER(D) 41 (02)080=%) 3!, 08&/7/)=/1"" 13ES 1) 3-/184+T1214+ 5 (1481 2030) 21 ; H07 (10) !
3-/1)+2" /114817 22 (8 TR0(/ , " 1) GOA+ (1ATY) A)HIE) GOA-+(1 208/ (13 W7/ , L ER3-196) GO+ (14T 4)H
1) GO4+(18/ 2%/ (IK . %8/ 1BIGND! . ~/7/10(1) AL, 08877/ )=/1"" F3ES 1) 3~ 1A+ T1274+; (0) 13-71; 14 4T304))
431722 (8H0) 213418/ T000(H04) 1K . 4879 BIGIN! - -/ 7710(U8(41) 410)3/ TH=304) 1" 13E/ 1) 13- 11 0T (1 E(3-!
L 088/77)318/6/814819) GO/3#10) 13- /1) +2" 771481/ 22 (180, 1K/ (302%3/1Q!HAIInY! L &l QIAIBbS! . 1QIHSARYI<!
QIAIG@NSI/T3080(/ , IK/ (302%3/1QIHSIASY L alQIAND! . IQIHSITAN<IQIAISING) , 13-/1; 745 47304) 1441/ 22
BUA#H0) 213418/ T80 (%304 ) IK/ (3029%63/1QIHAIBY! L &l QIANISS! . |QIHADhII<IQIADID!!
|
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_U8/1BIGD! . ~/1/ (023791 () , 7, /TTAT(E! . 1) , \<HBUE+/1T/ (+83(14813-11 , 088/ 1/ Y=/ 1" F3ES 1Y -1
BA+TIZT4+; (141 2%30) 2! ;50T (K8/%(31%) GO4+(18/ 28/ (1 W07/ , |E03-18/%(31%) GOA+ (1 206/ (1>l 0!
AF U8 (%) GOA+ (187 298/ (15 %07/, |ER-124(316) GO4+(1 208/ (1N >1GIU* U9 24 (318) G0d-+(!

8/ 298/ (13077 , V- 18/%(390) G04+(! 248/ (U *>101A* LK) | 124(319%) Gd-+(18/ 2%/ (1 35407/ , 1 E(3-!
24(30) G0A+(12%8/ ((U*>10IU* UIGTA213-/1282124 , JURAT+2" /11481122 (1840, 1) +2" /7148
12208/TI0(/ , 1) , 13-71; 745 AT4) 1481/ T80/ , 1/ 22 (01!

@,-1+* ( >*&$U)&Y 58"F),F(%,,-, (| 6]L).1%( | BIL).1%(

=)$F (%K K*
0)3/7=/;3K274+;1A*>10A*Ul | BIbS! A0 @SISB! <1jIAJAAS!
a4+ IM*>IGIU* U ASd! ARS! B! ADOR!
4+ IU*SIGIA* U ASS! ARS! ARD! Ah!
24+ ;1U*>IGIU*U! HAIRS! | AIRB! HAD™ ! ADB!
! ! D%, &$.$*%6F (QoKK*
0)3/7=/;3K?74+;1~*>101A*=Ulll | RIRB! ADB! “IR@! <1jIAJAAS!
4+ 1M*>IGIU* U A)bB! Ad! SIBA! !

|

24+ IU*SIGIA* U AXdS! Ad! Sis! AR!
24+ IU*>1GIU*U! HAS! Ad! HAISR! A
! ! B,+-,&$-"(-2(2%, & SBFYoK KX (
0)3/7=/;3K274+;1~*>101A* Ul | HSIGA! | AIR! HBbB! <1jIAJAAS!
24+ 1A%>1G1U* U AISR! ADB! ADB! AR
4+ IU*SIGIA* U ARS! ADB! ADbS! A)dB!
24+ ;1U*>IGIU*U! HAIAS! | ADB! HADAR! AT!
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3001

LI

LAFXLAM  LAFXMAM  MAFXLAM  MAF X MAM
Mating Crosses

1[F

LAFXLAM  LAFXMAM  MAF XLAM  MAF X MAM
Mating Crosses

!
0.751
|
0.50 1
!
! 0.251
!
0.00 1 I

| LAFXLAM  LAFXMAM MAFXLAM  MAF X MAM
; Mating Crosses

Laid Eggs

-
o
o

2001

-

(4

o
L

Fertilised Eggs
8

(4]
o

Proportion

S02+7/1B0ANIU/ , 0%) (6! 3 679488/8180) /1 E03-0) " 4G/ (IOI0)3/ TN+T308/179) 2/ (IK(/=4) , IN+WTG/17/8/7(!
341 "4G! +), /10 2/, 06)8 %), 1 3-07, 1 N+WT8/1 T/8/7() 341 “AG! %46/1 2/ ,W6)I0 4+3/70 N+%7308/ (!
K1/37/(/)31 , V(! 6/T0=U8180) /(1 4+31 4813-71"" 4G/ (IR , 1 A+380/7(1K=07=8/ (N1 4TI KU1 840 , 1 /22 (3L KWL
8/TB0(/ , 1/ 22(1%) , IKONL; 745 47304) 14818/ T080(/ , /22 (BATIS/H(3%) GOA~+ (1) , 1 24(31%) GO4+ (18/ 28/ (!
) , 1298/ (10) 184+71, 088/ 7/)31=42"0)304) I=14((/ (!
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MHVH(?$*EI*{$-"

O4)THTHIIAL/G 3 /=36304) (3-/T/VEN() AL, 088/17)=/10) 13-/ 1343481 ) +2" /11 481 /22 (18340, 147!
L/TNB0(/ , 2 4(GIATIS/(IR) GOA+(18/ 208/ (15 007/, \EQ-124(BIATIB/H(318) G04+(12%8/ (MU AT/46/7T9
YA0)3/TH=304)  EU(184+) , 1" /3E/) 296/1) , 18/ 2%8/18/6/8( A410) GO/3#IK) , 13-/1)+ 2 /11481 /22!
B0, 18/ T3080(/ , 196) , 13-/1 ;743 AT304) ARIR/ TR0/ , L/ 22 (13741 574, +=/ DL - =111/ (+83(14413-0(1=-%; 3/7!
0T/ =A)3THTH 341 3-4(/13-31 64+) , 161 80) 11" /3E/ /)1 5 /1(4) 80341 3TH3(1 %) , 1403) /(01 >A4710) (¥%6) =/
=4) (033!, 088/77)=/(10)1™*48, )/ ((1%) , %227/ ((06/)/ (1 -%6/1""/ 1) 1h((4=0%37 , | E03-1 6%T04304) 1) !
11374, +=306/1 (+==/((10)! /" TO(-1K*T0HA 241 11 B3N GAS@INK) , 12+ 50/ (Y Poecilia reticulata!
k7044241 1 LBUBIGASRIDIC) 2+ ;07 (N 2871%) , 18/ 2%6/1 ; TV ER-1, 088/7/)318/6/8(1 48148, )/ ((!
8/, BAIGHTONNA) 017/ 5 74, +=306/1(+==/ ((N(+22/ (N) 2B-331(+=-17/ (+(IE/T/1, 06/ ) " #I8T/N+/ ) =4
30 DA S=04) K*T0HA 241 11BN GASRIDUAT/A6/1 ,088/1/)=/ (0)!1/ 74, +=306/1 (+==/((!
~6/1" /1) 180) 1/, E03-16%709304) 10)1/G ;84T%04) 1%) , 1”48, ) /((10)!""8+/138(8! Cyanistes caeruleus
KU+33/81 73148031 @ASRIDIC) "8+/1303(3188/ , 280) 2(1-%6/1"" /1) (-4 E) 341" 118/, 131-02 -/ T3/ (1" #18/ (!
1227/ ((06/12%8/1%) , Wh(3H/G ;8470) 218/ 296/ 103(13-1) 1 24771227/ ((06/1 2%/ (%) , | (BAEH/G ;8470) 2!
8/ 206/ 303(0 E-0=-18/ , 188/, 280) 2 (1 W31 BAE /7! T3/ (1 KU+33/81 /31 48001 GASRID! T %72%(! /3 ! KGAS T
J28) G/, 13-3081 3 TA%=306/1 5 /7(A) U801 274+ ; 1A8LI/ " THRO(-IK , /(=T0""/ , 16(1-360) 21%1=4) (0(3/) 3
8/6/81441"48, )/ ((M0)=T/%(/ , B-/1=-%) =/ 1488/ 2%/ (" /0) 20) B-/11/ 5 74, +=306/1(03/ BATI84) 2/73-1h) !
G373 ,1%) 1=, 10)=T/%(/ , 1803) 7 ((L6%T0H04) 1 =42 ;77 , 13413-/VT/%=306/1 ; /1(4) He03# 274+ ; 13-343)
~%, 101 =4) (03/)318/6/8148 (-4 /(O - -/ (/180) ,0) (L (+22/ (313-31 ; /7(4) HB03H 20681 ;G061 1 =T030=4g!
T48/10) 3-/1(+==/ (V48137 TRO(-1T/ 3 14 , +=304) K] %7 2%/ 31 %801 GAS TID!E /48L/310KDIK@AA I , 0=3k37
3-93148,) /(%) , 1, A=08031(! 5 /7(A)URIBHIITHII(LE/ T/ ; AQON6/8#180) 1/, 134177 574, +=306/1 (+==/ ("
0)148,1(~// ;T2 (KOvis canadensisil!
|

[06/)!3-W31 4+717/(+83(10) , 0=963/1 3331 3-/1 343481 )+ 2" /71 481 /22 (18340, 0 &/T3080(/ , 1 %) , 13-/

S74;47304) 4418/ TR0 (04), 0, 1) 431, 08&/T1" 13E/ 1) 3-718/%(318) GO4+(1%) , 1 24(31%) G4+ (1 2%6/1%) , !
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8/ 206/1274+; (1031 (+22/ (3(13-9313-/7/10() ) AI80) 11" /3E/ /)  6HTOR04) (10) 196 GO/ 310! 5 /7(4) a3
3THNRY , 177574, +=306/1 (+==/((10) 1 /" THEO(-DI Z/ " THAO (-1 2HGO20(/13-/1)+ 2" /11481 2930 21/6/)3(!
341574, +=/ (1 2%) 41/ 22(10(! ; A((08/13400)=T/0(/ 13- 011803) / (K T0HA 241 1 I SBHINIEASEi! L ; /)=/!
/31 %8081 GAATI! J972%(! /3! %8081 GASTID! - —+(9! 3-/1 =11 481 )2 (02)080=0)3! /68/=31 48! %)GO/3# 4)!
11574, 42306/ (+==/ (1 291" /1, +/13413-/1 Q206703410) 13-/1 )+ 2" /11481 /221 374, +=/ 1T/ (+630) 2!
81421311 2930 219633/ 2 5 3(1 7/ 27,8/ (1481 5 /1(A) U804, 088/ 77)=/ (01*) 43-/71 5 A((0"'8/1/G ;86 %304) !
BATI3-0(17/ (+BI0(13-U313-/1=14((0) 21 ;74=/ , +1/10) 6486/ , W+ (314) /1 298/ E3-14) 18/ 2%6/01<7/604+ (!
E4T1-h(154+) , 13-%312930) 21+ (3BEA10) , 060, +%8(1=16) 18/% , 134102087030/ (0) B-/1/ 2" THAT) + 2" /1((!
A3 3/ THO(-TK] 72+ (1 /300809 ASTID! Z/" THR0(~1 7/ 574, +=304) 1001 W88/=37 , 1 H1 2%) 4 gh=347(0! >4T!
JGH2;8/91-02-1, /) (WHI=6) 18/%, 13417/ , +=/ 1)+ 2" 71481/ 22 (1800, 1" 418/ 298/ (10)=T/%(/ , &/ 298/
=42 /004) 84T 111 ,0) 210/ 0)=T/%(/ , 1296/ %221/ (V4N , 1, /=T7%(/ , 1=4+T3(=0; K = 441/3108!
BASDID! >+73-/7247/%1 3/TIRATOHSE 28/1 I/ THO(-! -%6/1 "//)! (~4E)! 341 /G-0"03 0)=1/%(/ !
11374, +=306/1(+==/ ((WBAE!, /) 00/ (KL ; /)=/\ /38081 GAADIDI>/ 2%8/10/" THAO(~ 18/ =+) , 03#1=35) 1"/
WaR/=3/ 1" HI=A2 5 JANA) KTA2143- 1118/ 296/ (1" 1=+ (/81 1 ~1TA28) /(1 2%#17/ ,+=/13-11/ 27!
B0%" 080314813~ /143- /7 (K [/ 18%=-9QAADID! . ~/17/=422/1) , 1 ,\(/CITUNAN /1 , 1 , B4 ) (+1/)(+==/ ((&+8!
11574, +=04) 10) L3/ THRO(-1 =% (1" /1), /1 28) (3TH3/ , 1341 /14) /1 298/ 13413E 418/ 208/ (1K = 441 /319400
@ASDI! %7 2%(! /314808 @ASTID! UAT/A6/ 1813/ TIRATIRINH (1 '/ /)10) , 0=%3/ , 1341488/ =317/ ; 14, +=306/!
(+==/ (18471 /G2 ;8/NBI0)/TT+33/ 1 =A+T3(=0; 1%) , 1 /G3/) , 7, 13-/1302/1 481 (;HE)0) 2! (+==/((10)!
a+74; /%) "13/780) 29 Rhodeus sericeus! KF/0=-%7 1 /31%808! GAABID! *T0#4 241 1 | SSURIKGASEN! %, !
SHOT0) 21"/ , LAY W+ (314) /186 208/ BAIEAI 208713/ THA(-1%) , 184+) , | (02084703410) 13-/1) + 2" /7144
122(1574, 4=/, 1 (+22/ (0) 213-931"" =0+ (/1 4818/ 298/ (146-+8304) 13-310(10K8&/ =3/ , 1" H1 298/124)h, !
S=/TA24) /(1Y =7V Q208670381 0) 13- /1 T3/ 481 (5 HE)0) 21 20 /1, +/13413-/18%=11 48] BHT0304) 10) !
8/ 296/1=42 3 10304 BATI(;HE) 1) 2103/ (1) , 1 2%6/1=42 5 /30304) K] %72+ (/34881 GASTI!
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</7(4)W303#137%03(1%) , 13-/071; 43/)30%81341"* /10) &8+/ )=/ , 183/ 71 2%30) 21-% (1" / /) 10) 6/ (30?7%3/ , !
KU4)/(30/7! BIW/889! QAQAID!>4T!/GN2 ;8/9) 5 /7(4)%803#! 37%03(10) =8+, 0) 21 70 1H0 10)) 291%=30603#91%) , !
(4=0%8! *'/-%604+1! -%6/! /)| (-4E)! 341 /1 =-0%)?/,1 0)! &/2%8/" 3-T//H(;0)/,! (0=18/"%=1(!
KGasterosteus aculeatusW/G;/10/)=/,"; -#(0=%8! 2%30) ?!%) , ! (4=0%8!=4+73(-0; ' E-/)' T0(IH%10)?!
E0880) )/ ((1%) , ! (4=0%8! "'/ -%604+11%71/17/ ,+=/ ,1=42 ;%1/ ,1341=4) 31481 274+ ; 1KU4) /(30/7! B IW /889!
QAQAWD! >+73-/7241/9 0)! 20%)3! ;%) ,%(KAiluropoda melanoleucall! /;74 ,+=306/! (+==/((!
20)06/(3/,10)12%30) 291%) , 13-71;74 , +=304) 1481488(; 70) ?10(1/ ) -%)=/ , %) , 1(42/02/ (02 ; %07/ , I"'#!
3-71; 77(4)%803#137%03 (14811 2%30) 2! ; %07KU%730)HSB0) 38/ 1/318091@AShIDIN 203/, 1(3+, 0/ (10) 6/ (302%30) 2!
3-710)88+/)=/1481 (0208%703#10) ! ; %07(! 5 /7(4)%B03#! 37%03(1 4) ! 2%3/1=-40=/1%) , 13- /#!84=+(14) ! 2%8/!
SM(NE-/) 13-/ (3+, #1 203/1=-40=/1"/0) 210)88+/ )=/ , 1 ""#! ; /7(4) W803#! 37%03(1 K> 7044 24! B 1 H%3!
@ASRID! <%07(! E03-! 2%8/ (1 3-%3! E/T/1 241/1%2?7/((06/!3-%) 1 &/ 2%8/ (! -% , ! 247/1 48&4(;70) 2! %) , 1 %!
-0?7-/71=-0)=/1 48! 2%30) ?! 3-%)! %227/ ((06/! 2%8/ (! E-4! 2%3/ ,! ER-! 241/1%??7/((06/! &/ 2%8/ (1!
U8/ (! E03-! -07-1/7G=03%304)! ;%07/,! ER-!&/2%8/(! E03-! 84E! /G=03%304)! ,0(;8%#/,! (+==/((&+8!
1/;74,+=304)N E-08/! 2%8/ (' E03-184E!&/%78+8) / ((! ; %07/, 'E03-16/ 2%8/ (17/2%T7 , 8/ ((1 48 &/%78+8) / ((!
8/6/81 =%, ! "/3/70 7/;74,+=304)! KU%T30)HIB0)38/! /3! %8091 @AShID! *70#42241 %) 1 %33 KAASRM!
24) (3137, 3-%317/ ;74 ,+=306/1(+==/ ((\E%("%=-0/6/ ,10)1?+; ;0/ (\PoecilialreticulataE-/)""48,!
&/ 2%8/ (1 ;%077 ,\EG3-12%8/ (1-%, %! (0208%7!8/6/8!1461" 48, ) / ((1=42; %1/ , 1341%! ; %07 E03-1%! , 0( (0208%7!
8/6/81461"48, )/ (ONATIT/ (+83(10) , 0=%3/13-%313-/1"" /-%604+7(1463- /124 (3% ) G04+(1%) , 18/%(31%) GO4+(!
0),060,+%8(" E/7/1)4310)88+/)=/ 1 "#13-4(/10)13-/1 ;%07(1 E03-13-/1 (%2/! 47 ,088/7/)318/6/8(! 48!
%)GO/3#0 U4T/46/7913-/1/V EN(! )41 (02)080=%)3! ,068/7/)=/10)13-/1 ;74;47304) ! 441 &/73080(/ , ! /22 (!
"[3E//)881e4+T1=42"0)%304) (O!!

!

F/;74,+=306/"(+==/(("=%)!""/1, /3/120)/ ,\"#1 2%) #13-0) 2 (1 (+=-1%(1""744 , %) , 1 48&(; 70) ?!
(037! Kw43-1 /731 %89t @AAdi! J0)=/)30 B! [08/(3 @AARN! %) ,! 64=%8! *'/-%604+7! 8/%, (! 34! ;%07(!

=42 2+)0=Y304) K] t(=4) =/84 (31 /31 %809 @AS@NS! 3-/1 (+7606M%8 48 A84(; T0) 21 34! 2U3+T03491 6/=+) , 03491
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1) , LG HE)0) 21(34=11"042%( (K 6%) 9 @AA IO -02-INHIG3#1 481 2%8/ (| (+=-1%(17/ 27 ,0) 214 , #1 (03/!
KS§T01/1/31%8001GASTINS)Y , 1(; /T2 IN+U8I3HIKOM((/829) /310N GAADI! 1=—+83/H = 4(3/ , , /) IIW+T) /(Y
GAAING) , 3 %H0T1=42 ;30" 0B034H0) | 24) 4P%2 4+ (196) 0 2%8(IKL=-E/033/71 /31909 GAShID! > ) GO/ 34 ~bh(!
"SI, 128) (3RS, BAMGE/=3T/ T4, +=306/1(+==/ ((KZ-%) 2/ 3HENGASDIDI>ATI0) (W) =/38- /1) + 2" /7!
481722 (1800, 91 ~S63=-%"" 003491 ) , | 2ATIB0H /771 )/ 2HN6/8510)88+/ )=/ , 1 1) GO/3#1 0)1 /" TohG0(-!
KOWHAL/3USBIBASTIDIUAT/A6/TI0)=T/%(/ , 6) GO/3HH01 /1™ / %604+ T0) /24306 /841488 =30) ?1=4+T3(~0;
), 17/ 374, +=306/1(+==/ ((0) 13/ TH80(~ K = /ERT01/3480QAS DIt U0L/3I91GAS IDIN) 3-/143-/71-%) , 9
(IUBAT/27)04)/ , N0) 161 T0( 14 (03-+96304) 91 %) GO/34! =8 ) 5 A(0306./8#19668/=31803) /(1 %) , ! (+7606%1 "4
0),+=0)2160208%)=/1%) , |, /8/)=/11/(; 4) (/ (Kalh2! /3 @ASSIt U%T1 (L I TP/((/9'S™ BIDIC)13-0(!
=03 3/ TNE/18A=+(14) B-/1)+ 27 /114822 (16 , 8/ TR0 CRA0A) (1 2 /% (+ 1714417/ 5 14, +=306/ 1 (+==/ (!
/134102 /1802036304 )01 O4)STHTA 341 3 1/604+(180) ,0) 2(NR)COA+(1 1/ (G A) (/(0) , +=/ ,1 " #1) 46/83#!
+(0)213-/1)46/8136) 11, 060) 213/ (3IKO -3 3/TICTM ,0, 1) 431, /24) (T3/1%! (07)080=3%) 31 /8&/ =31 4) 13-/
V2" /1A 22(180, %) , 1/ THR0(/ , 131 /) (0 2 /% (+ 17148177 5 14, +=306/1 (+==/ (V!

|

! 0)1=4) =8+ (04)98-0(1(3+ , #10(B-/1807(310) 6/ (VPU304) 441371788/ =314816) GO/ 3461 /7(4) o034
STHRNA) T/ 574, +=306/1 (+==/ ((0) 13/ THO(-DIN 6/ THERI3-/T/\ER() AL, 088/ /) =/10) 3~/ 1343H8T) + 2 /7!
A3/ 220840, 1) , R/ TR0(/ , 1) , 13715 745 ATA) LGRS TIRN(/ , 1/ 22(Mh24) 213~/ 1287 %) , 16/ 28713407 ("
3-931,088/7/,10) 1 96) GO/340! * 044241 11 SSHBIKOASRI! ~h, | ;%070) 2(1 481 IEA! 2%8/ (1341 4) 118/ 2%8/!
I/ THO(-A1) , 13-/#184+) | 1 /88/=3(1 41T/ 74, +=306/1 (+==/ (L EB-1241/1/22(1" /) 21/ TRR0(/ , 1
208/ (1 EB-1 -02-/718/6/8( 481 %227/((06/)/((1%) , 1 "48,) /(0" >+T3-/T EATNN(1T/=422/) ,/ 134!
0)6/ (0237 13-/ 1788/ =3(14) 3~/ T9% (5 /=3(148K03) / ((\E-7) B/H(38) GO4+ () , 124(36) GO4-+ (137" Tohg0( -
W1/1 2%/, \EB-1247/13-%)14) /1 2%/ 1%) , 18/ 298/

(
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MH\(7%2%, %[ E%*

* 241U ; T%+II<00!, /1 4/, 791<09t B TP% 240" UDIK@ASAID! aéd/=3 (148! ; 77(4)hB03#14) 13/ 11034 T#!
L8)=/0)1=422+)0=%304) D) /3EATE (%! ; 8%#"%=11/G ; /702/) 3 E03- 7%, 04H% 2?2/, 127/%31303 (D!
Proceedings of the Royal Society B, 2779'RbTdHRb ™ @)(

-33;cLL,4004720(-/880/8,00, 204=8=D47?LSADSA ™ TL7(; "D@ASAIAD " T!
!

*T0#42491 DN\ B IB%330!<DIXDIK@AS@ND! - -/1/68/=314816%70%304)10) 1" 48, )/ (("%) , %227/ ((06/) /(!
AYB3-/117;74,+=306/"(+==/( (1481 3/ 1%80(-D! Animal Behaviour)!839'BSHBD!

-33; (cLL, 400472LSADSASHL%) "/ -%6I@ASSISADAAB!

*T0#4249! _0N\DI! B 1 %3301<DIXDIKBASRID! = 0(%((473%306/12%30) 2164748 )/ (!, /=1/%(/ (!
1/;74,+=306/"(+==/((10) 3-/1?+; ;#)l Behavioural Ecology?249SRGAHSR@LD!!
=33; (cLL, 400472LSAISA™RL"" /-/=4L%T3ANA!

W88/ E9PD! [ 091LJ033/8" %=-9! [ D! [ 09! B 12=70"")/79"Y D! . DIK@QAShWD!>03) 7 ((1=4) (/N+/)=/ (148148, )/ ((!
0)!IX+6/)08/1%) , 1%, +8318%72/ 2 4+3-1""%( (0! American Society of Naturalists)'1899'R ™ bHBAD!
-33; (cLL, 400472LSAISATbLb AT A™!

WOTAG1<DID91 I 123%2 ; (DI DIKOAATIDI®7/1) 02981 ; /7(4) UB0I3THIZ(180) 1/, 1341808/H-0 (3474
14, +=30603#y! Trends Ecology & Evolution%239RbSHRDTD!
-33; (cLL, 40047?LSADSASDL37//D@AATIABIAAR!

W/30)09! [01209! BIPAT70(9! = DIFDIK@ASEND! . -/17/8%304) (=051 73EL /)15 /7(4)%803#1%) , ! ; 8%(30=03#10) !!
U/ (ENBAEN?27/((04) %) , 13-71=4) (IN+/)=/ (184177 ;74 , +=306/!(+==/ (D' Animal
Behaviour,'83%'SRhHSBRD!-33; (cLL , 40047?LSADSASbL%) ** /- %60@ASSISADAST!
!
W43-1009! = 0)2/2%) (/1PDIX! = 7/)31<DIX09 B L. 0)**/72/) XDIUDIK@AACID!<%07 (1481/G31/ 2 /1%60% ) 1!
S /1(4)W8030/ (1-%6/1-02-/(317/ ;14 , +=306/"(+==/ (D" Journal of Animal Ecology,(749'bbhH
bhBD!, 40cSAISSSSLWSRbdH@bdbI@AAAIAA ™ b@G!

!

O%((/82%) 91 1DIX09I 1 =-+83/H™ 4(3/, , /91DIC00! B 1UU4)3?242/70/9 FDIK@AADID! L ; /72 IN+0803#!!
0)&8+/)=/(12%8/18/73080J%304) I (+==/ ((10) 'ENB8/#/ KSander vitreusWCanadian Journal of
Fisheries and Aquatic Sciencesy(6391@SS HAS@D! , 40c(SAISSR ™ L>AbHSAT!
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O-07%3!*DIK@ASBID! = 4E!, 4/ (1 ;%1/) 38! ; /7(4)W803#10)88+/)=/148&(; 70) ?IN+U%803#10) 1% ) 02%8 (y!
Annals of Forest Research?!579\RBhHRb@0!-33; (cLL , 400472LSAISA@ThL%&70@QASBI@RR!

O43/91X091 = 7/0( (919! B1O84™ /T9IXDIK@AATNDI L4=0%3! ; /7(4) %803#137%031%) , 1603) / (0! Proceeding of
the Royal Society, Biological Science’2759hTRI!-33; (cLL, 40047?LSAISA™TL7(; "D@AATDAhTR!

[/78%=-9! [DK@AADIDI<-/7424)%817/2+84304) 14817/ ; 14, +=306/1(+==/((10) 18/ 2%6/1 3/ TH80( !
82871 (+; ;17 ((04) %) , 1 2%8/1/)-%)=/ 2/ Animal Behaa+797291SSS HSS@B!
~33; (clL, 40472LSADSASHLIE) " /-%B)AAADIARIAA ™!

= JERTON<DIL001 V05 091 DY -+~ E%-9! [DINY +2%791 = D109 B UO(=THOIFDTYDIK@ASBID!F/6/7(0"'8/!
84((14817/ 374, +=306/1803)/ (10) 13/ TH0(~14) 1=-14) 0=148=4-481/G ; A(+1/N AlcoholI SOUTRHT D!
-3 (clL, 40472LSAISAShLINE=4-40@ASAISSIAAD!

= 0)2/2%) (/9 POXIIWA3-9100! = 7/)301<09! B 0)"'/72/)9 = NUDK@AABID!>03) /((1=4) (/N+/)=/ (144!
HE0%)! 5 /7(4) U800/ (10) Ih188+=3+%30) 21/ ) 6074) 2/ The Royal Societyd! 2719 TBhHA@N! , 40!
SAISA™TLT(; ")@AABIGLTA!

an34 ) FIoM! B 1>%78/49FD - DIKS ™ hBID!L ; BE)0) ?1=#=8/1%) , 1/??!; 74 ,+=304)10) 1/ Tl&0 (-9!!
Brachydanio reriodl1/%1/ ,10)13-/718%"" 41%347#)! Copeiad! 1%(S ~ dH@ABD!
-33; (CLLEEEN@G470472L(3%""8/LSBBRA@R!

[

208291 = BICI-4701F I8 B 1UATHDOKBASSID! . 77431, /3/=304)cIW/-HEOATHA! ; TH=30=/ (10) 16)02%8(1%) ,
-+2%) (0! Neuroscience and Biobehavioral Reviewsd359" ~ "HSAAbD!
-33; (cLL, 40047?LSADSASDLD) /+'"047/60@ASAIATIAAQR!

a?n)9FDIXDIMW/7?) /79100191 = %7391<D1OD9! O%=-%391XD! LIDIO%) %6 /8849! <D FD3! a8/ %) 3/91 LD >D9!
ad 1 -0%#%301 101NIW%73/8 (AIWDIYD9! . 07) 91Dy D9t L 0/) 91 = DI = D91 4-) 4301 109'W/ / (4)91and!

[ 8%(?4E9'an!>2709! = 09! Z-+84E (1%91Z09! B 1Y %8+/889! D | DIK@AA™!S) , /7(3%) ,0) 2!
"/-%6047%81%) , 15 -#(048420=%8! ; - /)43 ; /(1481 (377 (("%) , %) GO/3#10) LI/ Téd (-D! Behavioural
Brain Research9205%RTHBBD! , 40c!SAISASbLD" " D@AA ~IAbDAQE®!

!

STAQI*DN0N . ~42 (4) 90110911 203-100IW-T34) 8! = DION! = %E0(MINSHB(EI<NON B 11)/, , 4)IA!
S5)IK@ASRID!a) 6074) 2/) 3%8!=-%) 2/1%83/7(" ; /7(4) %803#10) 13-/17%0) " AE1314+3! Oncorhynchus
mykissllAnimal Behaviourd859'SS™ "HS@AND!
=33; (cLL, 400472LSADSASDLD%) " /-%6DAASRIARIAAD!
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[ +30r77/391>090 [q770391UID8I</ 7091 XD UID9!>/77%J91/N091 14891 = D91 PY6%77491DIWDIIWO67**% , 088%9! 09! I !
1%, r(QMUDIK@ASRID!>0) /((1=4(3("%) , 1"/ ) /803(144&! ; /7(4) %8034, 0(47, /T3T%B3 (D! Evolution
and Human Behaviord!349'BSHBTYSA™ AHASRTD!

-33; (cLL, 400472LSADSASbL/648-+2"" /-%6DAAS@DA " DAAS!

!

= 449001e)lY +2%709! 9! 1 -%0 1 -91UDI>000 = +/91 101U B 4-91WD! = DIK@ASID!Z/** T%&0( ¢! !
1/77(%308/1*)02%8!U4 , /81847'>/130803#!F/ (/%1=-0!BioMed Research International, 2016%(
“hR@NTA.!-33; (cLL, 400472LSAISSAdL@ASBL ™ hR@NTA!

!

U%7 1M BIP/((/9'FDIUDIKS ™ ~BIDI>/%T71%) , 1803) /7 ((c! ™) 1/ 648+304) %7#1% ) %8 (0(1441%) GO/ 34!

,0(47,/1(0'Ethology and Sociobiology?'15%@BhH@bSD!-33; (cLL, 40047?LSADSASHLAShEH
RA™dK™ Bl AAA@HN!
!

U09!<091Z-%) 29! sDI<D9! Z-05) 291 10! = D9 B% ) 2910091 Z %) 291 101 ZD91>%) 291 D! 009! [ %491X01Z09!>/) 29! = DIl
SPIO-/)9 - DleDd! B1>/) 29O ZIIK@AS M . -/1/68/=3(148168+47/) /HH™0(; -/)48!14) 16/ 2%8/!
J/T060(-1K = %)0417/704M7/ 574, +=306/1%) , /G ; 84TW34T#!"" /-%6047 (0! Chemosphere’ 2289
R™THBSSD!, 40c!SADSASbLW=-/24(;-/7/1@AS " 1ABIShA!

!

U+33/7891091 = 0) 2/ 2%) (/9 PDIX09* 79%H> V449 e 00! 1Y /2 5 /)%/T(SIWDIK@ASRID!<%7/) 3%8!!

;71460(04)0) 21" /-%604+7" ; 8%#(1%! 1/#1748/10) 180) 10) !5 /7(4) W03 ER-17/ ;74 , +=306/! (+==/( (0!
Proceedings of the Royal Society B, Biological Science?2809/@ASRSAS ™!

-33; (cLL, 400472LSADSA™TL7(; "D@ASRISAS ™!

!

U4)/30/791009! B IW/8891DNUDIK@AGANDI</T(4) %803#137%03(1=-%) 2/1%83/T1%) 14 ; ; 473+ ) 0341341 2%3/0!!
Proceedings Biological Scienced!28 79/@AS™ @ RbD!-33; (cLL , 40047?LSAISA™TL7(; "'D@AS 0@ " Rb!
!

U%730)HSB0) 38790010~/ -/, (4)9 = DN Z-%) 29! [ 09! = +%) 29!~ +49'WD3! BT LE%0(?44 , 9IFDIFD!
K@ASHID! = 414 ; ; 4(03/1%337%=3y'ads/=3148! ; /7(4) %8034 2%3=-0) ?10)I"*7// ,0) 2! ; %07 (14&!=%; 306/
20%)3';%) ,%(14) 17/ ;74 ,+=306/'(+==/ ((0! Biological Conversation'2073@hHRhD!

-33; (cLL, 400472LSADSASLD"*04=4)D@AShDASIASA!
!

<8%)%(HL03VBIICOIK@A@ANDI</T(4) Y803#!6%70%304 ) 102 ; 746/ (1=488/=306/" , /=0(04)H2%10) ?0)!
=4=174%=-/ (0! Behavioural Processesy'1779'SABSBh!
-33; (cLL, 400472LSADSASLLD™/ ; 14=D@A@AISABSBh!
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[

<#14)IUDIK@AARWD!I>/ 2%8/1;1/6/7/)=/ (%) , ' 2%8/H2%8/10)3/7%=304) (0) 13/ %60 (- KD anio reriol!
Canadian Journal of Zoology,'81%S@@HS@dD!-33; (cLL, 40047?LSAISSR ~LIA@HAA !

!

FI047/1 . /% 29KQASTIDIFCI*18%) 2+%2/1%) , 1/)6074) 2/) 64T (FK0(H=K81=42 ; +10) 2!
S4+) | U04) AT LH0(N=H81042 5 +30) 21T 0/) YK+ (30K S FAD -3 ; (LLEEEDFH!
TA/=34772L)
!

Fris/8! = 81 UST30) XN 0483 2%) 91 = DISSIEI<A0( () HX09N B 1>/ (HHWOI) =~/ UDIK@AA ™ 10! U %8/
3 /7(4) %803#91808/H-0(347#! (31%3/ 20/ (M%) , 17/ ;74 , +=306/1 (+==/ ((10) %! ; T4 20(=+4+(1 2% 2 2%8)!
Journal of Evolutionary Biology%2291Sd™ "HSbAhD!, 40c!SAISSSSLISB@AH
~SASI@AA"DAShTSIG!

F/0==%7, 919X+ 7%V , %9!<09! B 11 203-9!ODIK@AABID! U%8/H2%8/10)3/76/1/)=/1=42 ; /30304) !, /=1/%(/ (!
(GRE)0)?217%3/10) 13-/1a+74; /%) "*033/780) ?'KRhodeus sericeusW! Behavioral Ecology and
Sociobiology,'569'RBHBSD!-33; (cLL, 40047?LSADSAANL(AA@bdHAABHAhDAH@!!!

10))90 2 DI 5 048%J%31 D001 B TUIA83(=-%)0E (149! PDI*DIK@AADND! = /703%"0803#!%) , 1603) / ((H
/837 ,1=4) (/N+/)=/ (148 (N+0, !5 /7(4) W803#!37%03 (D Journal of Evolutionaly Biology, 199
SBRhHBhD!-33; (cLL, 40047?LSAISSSSLWSB@AH ™ SASI@AABIASSROIG!

1;/)=/0F0 [ /78%=-9' [ DI\GET/)=/91009! B 11203-'ODK@AATID! - /1" /-%604+71%) , 1/=4842#14813-/!
J/"w60(-9'Danio reriolBiological Reviews)839SRHRBD!-33; (cLL, 40047?LSAISSSSLWSBb ~H
STAoD@AARDAAARAIG!

1;/7)=/9F0 B11203-9100IK@AALIDIU%30) 2! 5 7/8/7)=/14818/ 2%8/1 3/ Th80(-9! Danio reriod0)!!
1/8%304)13412%8/' , 420) %) =/l Behavioral EcologyGXhh HhTRD!
-33; (cLL, 40047?LSADSA™RL" /- /=4L%18ASh!

1:/)=/NFNIXAT, 5)31SE0I00! 1 11 203-310DKGAADID! [/)/30=10) 48 (0(1 481 2%8/17/ 174, +=06/1 (+==/((!
0)17/8%304) 1341, /) (03#10) 13-/13/"" T%&0(-9! Danio reriol Frontiers Zoology%39dD!
-33; (cLL, 40047?LSAISSTOLShB@H ™~ ~BHRHd!

1203-9\WDIED9! B IWB+2 (3/0) 9! = D! DIKBAATIDIS03) /((1=4) (/N+/)=/ (1481 /7(4) UR03HCIH1 2 /3!
)k (00! Behavioral EcologyN199BBTHBAAD! , 40c!SAISA ™ RL"/-/=41%72SBB!
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1=-E/03J/79'10091U /8430 [ 091N+ +91009! . /0G/07%9ILIDIN U 437/+0891 109! = /=-%+2/HU4)=-%724) 31!
S)IK@ASHID! = 4724)%8!%) , 1603) /7 ((1=4) (/N+/)=/ (144" / -%604T%8!% ( (473%306/!
2%30) ?10)13-/1=4)60=31=0=-80, KA matitlania siquiald'General and Comparative
Endocrinologyd 2409'SARHSHSD! , 40c!SAISASbLW#?=/))@AShISAIASA!
!
1=—+83/H= 43/, , /90 HIW+7)/( (9 [DK@AAWD!>/T73800%304)! , #)%20=(148!(; /72147421, 086/7/)3!!
2%8/12%30) ?13%=30=(10)""8+/ 208K Lepomis macrochirusW!Canadian Journal of Zoolog)y"!
839!'SbRTHSbB@N! , 40c(SAISSR " LZAdHSbB!
!
-=42(4)9 = DIFDING2 91 1D! = DIIW/ ((4)91DI*09! B IX4-) (4) 9 LDINIKAAGAWDINA ) PH3/ 72!
1/ 5 /%3 08031481 /-%604+7(10) 13/ T%80(-KDanio reriolEthology9'1269! TARHTSSD!
-33; (cLL, 400472LSAISSSSL/3-0SRART!
!
587017911001 F%8; -9 09! B 1C) 2491 LDIK@ASTIDIU%E/1 (00 /9) 4316/ 2%8/1 5 7/8/1/)=/ (10) &8+/) =/18/ 2%8/ !
1/ ;74 ,+=306/"(+==/((10) %! ; 4/=080, 180(-'KPoecilia latipinna)c'%!=42"0)/ ,!
" /-%604+1%8L?/) /30=1%; ; 74%=-0!BMC Research Notes)119RbB)
-33; (cLL, 400472LSAISSThL(SRSABHASTHRBThH@!

U720 U%=1/)J0/91109! B IF /491 1DIKRASTIDIZNAG/ 13107 (31 (023 ! - —/1/88/=3148) 3 /7(4) e03s!
1), 1=484+T304) ! ;U/T) (10) 3-/17/ 374, +=306/1(+==/ (1 481I/ " TH0(-KDanio rerioPLoS
Oned! 139AGARRAADN -3 (clL , 40472LSAISRNSLVA+T)%E); 4) /JAGARRGA!

10)=/)391=01001X09! B 108/ (9IWD! [ DIK@AARIWDIOATT/8%3/ (144177 ;74 ,+=306/"1 (+==/ ((10) %! E08, !!
;45 +8%304) 148! Hippocampus whiteil!Fish Biology?!63%'RBBHRddD!
-33; (cLL, 40047?LSADSABDBLSA ™ dHTbB “@AARIAASABIG!

J%(=4)=/34(FDN\DNOKTTOAAS FIIFSH 24 (A *01U4, /(3491 . 00I>4) (/=331<DI081* 2470281 UDIONI<!
KOASEIDI] 4=%81™/-4604+T1; 1/ ,0=3(17/ T4 , +=306/1(+==/ ((10) H13/8/ A(I&0(-D Behavioural
Ecology239RhdHRTRD!-33; (cLL, 400472LSAISA™RL"/-/=4L%71S™ "

!

o4 BN el!O-/) 9 sK! BINHIZOKQASTID! . 70 +34#830) 102 ; %07/, 17/ ;14 , +=306/' (+==/((!0)!!
&/ 298713/ T080(-13-74+2-1,0(7+;30)?'1442/) /(03177 ;74 , +=306/!""/-%604+7(1%) , ! (/7434)0)!
(#)3-/(0(0Aquatic Toxicologyd! 2009 @AbHASHD!

-33; (cLL, 40047?LSAISASDLV%N+%34GI@ASTDAADAA ™!
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[

e6%)INIKOAA™ DI -#1(-4+8, 'E/1=84(/8#124)RATI8/=+) , 3#10) 1 2%70) /160(-! ; 4 ; +8%304 ) (y!!
Journal of Northwest Atlantic Fishery Scienced'419" RHSADD!, 40cSA)@ ™ bALXI6BSI2b@T!!

!

Z-%) 29XDINIZ-%) 291 ODTPDI! 1 +) 91<D9! B 11 -%49! ODIK@ASIND! - 70" +3#830) 1%8&/=31(-480) ?1%) , 1%) GO/ 3#!!
"/-%604+710) 16/ 2%8/17%7/120) YAEK [ 4" 04=# ; 10(! %7+ (D' Aquatic Toxicologyd' 1789 TAH
ThD!, 40c! SADSASBLID%N+%34GI@ASbIARDAAR!
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8N+&%.,(Q

T%,$&)13.5&'(-2()"#$%&'()* () (+%,*-"). $&' (&) $&(

i

VHG(11%&,)E&

é) 13-/150/8 , LAY 028" /- HB0A+T0L; /7(4) ROSHITHO3 AT/ 1+ (+9088#1=4) 03/ ) B8/ G T/ ((/ , 146/ T2/
), 1" /3E/ ) 1=4)3/GIQICE -0 (1" /) | (~AE) 0) h! ; 77604+ (1=-%; 3/ T13-38-/1/10(1=4) (0 (/) =HIE(3-0)!
0), 060, +%8! I/ T080(~1 0)! 3-/071 8/6/81 481 YGO/3H) = AE/B/TY 3-71 /21711 341 E~0=—13-0(! 37031 0("
) JN=BHATV Y B074) 2/ ) MissiH=4) 37488/ , 10(1 (0881+) =8/%TICY B-0(1/G 3 /1027 ) 93~ /1- /103%™ 08034144
1) GO/3#10)13-/13/" Th0(-Y Danio rerioVE%(!, /3/T120)/ , 1" #1/ (02%30) 213-/1%, ,006/12/) /0=1K] I
), 1 )4, ,0306/1 2/) /30=! 8%=347(% 0) =8+, 0) 2! 2%63/7)%8! KJ ulh /88/=301 OT4((/ (L E/T/1 =4) ,+=3/ ]
“SE/1)) 4)/) 2%8/) ER-1 1)AE)! 8/6/8) 481 K)GO/3# K24 (3! )GO4+(! 471 8/%(3HR)G04+(N! %) , ! 3EA!
) , A281(/8/=3/ , 16/ 296/ (S (41847 /oh=-1 298/ N ER(12%3/ , BEI=/BAIBEA! , 088/7/) 38/ 28/ (0! - ~0("
7/(+83/ , 0) IBAI"744., (K742~ /1BAI(; HE)0) 2(01*) GO/3418/6/81481484(; 10) 242/ , BEAI24)3- ('E/1/!
2/%(+7/ ,1+(0) 213-71) 46/8136) 11, 060) 213/ (NEG-10)=T/%(/ , 18U/ Y =H1BAI/ )/ T03=/ 1+ 5 /T1-U881 4813~ /!
YNNI/ 4=/ )+ 2 FTLAR /Y30 (13813- 11+ 5 5 1TV -S881 A813- /130 1V 17/, +=/ 10271 (5 1)310)13-/!
£33 /T0-0881 , +70)213-/1) 46/813%) 11, 060) 213/ (310) , 0=34306/148196) GO/ 301 S /184+) , 13-U313-/1/ (237!
430 %, ,006/1 2/) /0= =42;4)/)3( =4)3N0"+304)! 341 K)GO/3# 6%T0%)=/1 EN(! (02)080=0)3! %), ! 37!
J(02%3/(! KEB-1 ~d! m! =4)80,/7)=/1 0)3/76%M! E/7/1 -81 Q! AJAR! KBIAAhSSB/HATS! AIS@NS! ADSS!
KADbSRASB/HANSLADR@I) , LAISTIK@IR™ ddhS/HATIADB “WIGATISS/ ) =HI3AL/ )3/ T13-/14+ 5 /71 -84 4813/
) 191)+2" 771481/ Y30/ (A= /14 5 /TI-HRARI3R) 11R) , 102715 /)30 3=/ 15 3 /T1-S488817/ (5 /=306./84)
B/IUB(4184+) , 1 (02)080=1)31 2%3/7)%8! KT wr Q! ADITY! AD@™ 91 ADBDOM! /88/=3(1 =4)370"+30) 21 341 1) GO/3#
BT =/D! - ~/ (/177 (+83(1088+ (37%3/ , B-S03196) GO/3#10(12/ ) /=881 , 1/) B0T4) 2/ ) Biesti=4) 37488/ , D!

|
VHN(C"&,-FIE&S-"

(
</T(4) 8034 STH03( 7/1 "/ -S4604-+T(1 3-931 %771 =4) (0(3/) 3! E3-0)! %)10) , 060, +%81 0) ! %! 206/)!

S 43+ 8U04) 146/ TIN2/1%) 1 /3E/ 1) 1=4)3/GI(IK*T0#4A 241 /314809 GASRIWO74! 111362 5 (N @AATIDIC)!

141



O-%;3/T1CCO03 EB(184+) , 13-93196) GO/38H ES(1 %017/ 5 /930 '8/13THRN0) L0/ " TR0~ 10) , 060, + U801 >ATI %) #!
ST/ 5 30 OROSHI=4 2 2A) (/331 1+ 5 T TO2031481- /103" 0B03#KO -/ 76./3/ 3BABINGASSIOB-/7/847/Y
206/) B-38) GO/SHIER(T/ 5 /%3871 13E/ 1)) , 060, +48(1-% (" /) I(-4E) 0)10-%; 3/ T3 (+22/ (3(!
3-U1R) GO/ 201" /1+) , /TV2) J0=1=4)3T48%) , L (A1=4+8, 1" /1= 10368/ U)H T/ (/%67=—/ (1 -%6/!
B0) 1/, 1 3-/1 775 /930%™ 0803) 481 3 /7(4) U034 3THO3(! EE03-1 -/ 70304" 080381 KY 473731 /3 83! @ASBI! 341 - /8!
J(O2%3/13-/1%,, ,006/12/) F0=16%T04304) 1=4) 370" +304) 13413-/ (/13TH03 (K = 4=-3/T2%) ) /3148091 GAS D!
SAT/GH2 ;8/0" 43-13-/11/ 5 /RN OB03H19E) , |-/ 030" 003 441 /G ; BATHAY N 22T/ (049148, )/ ((O1%) , !
§1//30)210) 17/ (; 4) (/1381 (31/((0) " TAE) 1374+30+6/) 08/ (1 Salmo truttalKY 4T3/31 /31969 GASBIGIY) ,
/G 8ATHIATH " /-604+T1 0)! 271/%3 33(! Parus major K=0)2/2%)(/! /31 %G9 GAAQN, -%6/! /7))
0)6/ (G027 01 - ~/1 ;74547041 481 3-/1 3481 5 -/ ) A% ;0= 6WT0%Y=/1 0337043/ , 13410, ,0306/1 2/) /=]
BUT0) =/10(6((/((/ , 1" H1- /703" 08034 = 4=—-3/T26) ) /31060 QAS DL . —/ /847791371~ /103%™ 08031 44130
S JT(A) G0 3THR =)L /1, J60)/ , 1 h(3-71 5745 4T04) 148 5 /T(A) W03, 088/7/)=/ (1 1/ (+830) 21 474 2!
h, ,006/1 2/)/30=! 6UTIR)=/1 K = 4=-3/T2%))! /31 %8081 @ASCID! C)! ! (3+, 4! =4) ,+=3/, 1 41 1/ (/%7=-"!
S+780(~/ , 147421 QAAAHBASEN 03 E(184+) , 13-%31%, , 0306/12/) /30=1 6%T0304)  ==4+)3/ , 184715 4+3)
d@M!481=4) (0G3/)310) , 060, +481™"/-%604+T08! , 088/ 7/)=/ (/61 ) E -1 1311~ T 103" 080341/ (N 2963/ 1 441
2 /1(4) WOHBTHIE(BAEK = 4=-3/720) ) /30881GASTND! . ~/1- /7034 080341481 (4 2/ ; /7(4) USU3HTHO3 (!
0),13-/1%, 00671 2/) /3= 6TIR)=/1 =t+(0) 2! 5 -/)A3;0=! 6%T0304)! 0)! 3-/ (/) 3TH3(! %671 '/ 1)!
0)6/(02%3/,1 0)! 3-/1 I/ THa0(-! K*T0#4241 B! SSU3%! GASRID 847! /Gh2:8/9 "48,)/(( %), !
6227/ ((06/)/ (%) , 13-/H1-%6/1" /1) 184+) , 341" /1= /103" 8/ 1K T0#4 2 41 /314808 QASRIDI ] %670%304) 10) !
S J1(A)WHIATY; - /) A3 0=16%T00) =/1=4+8 , 17/ (+838TA213-/0) 88+ /) =/1441% , ,006/12/ ) /0=16%T0%304)
ATRIA2B0(30) 21) B0T4) 2/ ) I8/88/ =3O (+=-I6(1; W1/ ) 8/ 88/ =301 ;027 ) 10=1/88/ =3(K = 4=-3/T2%))!
/314808 QAS NS 47! 2%3/T) 8! /68/=3(IK*TO#A 241 /314600 GASRID! >ATI0) () =/81 > mI4813-/1 5 /) A3t ;0=
B0 =/10)1"'48, )/ ((1%) , 194227/ (0677 ((10) 13/ THAO(- ESh(1R33T0""+37 , 1341 2963/ TY U1=4) 370" +304) (!

K704 241/31%809! @QASRID!!

</1(4) WRO3HIITHI(13-U3067/1- /703" 8/ VEE0BRI™ /1%=37 , 1+ 5 A ™) W3+ T8I (/8/=304) KT/ 60/ E/ , 10!
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/7-+8(31 731948001 @ASDID! >T42106) 1 /6.48+304) 7# 5 /1(; /=306/910) , 060, +98! , 088/7/)=/ (1 (-4+8, | -%6/!
803)/((1=4) (/N+/)=/ (LKO%T/T/1 731948081 GASAIRNh(! 5 /7(4)HE034 3TH03(! OB AR/ =317/ 574, +=304)1%) , !
(+7606%8! K7/60/E/,10)! 13/ (1 /731 %809 @ASdi! 19)30==-0%! /3! %8091 QASTID! ™ /703%"'8/1 303! 3-%631 %7/1
BUG-H6""8/13410) , 060, +HB(1UAT/1 (374) P8#HAUGA+T/ , 1) 3+T08! (/8/=304) D<A ((/ ((0) 2% 2/) /30=L""% (0 (!
BATI)#13THINHGBAE (1031341 " /17/(; 4) (0671341 (/8/=304) 1K10) ) | /314609 @AADY! 04424 /31%809! GASRID!
W/ (/1 481 57604+ (1) 3+T081 (/8/=304) 91 3THO3(13-9631 %6771 3023841180 1/, 1341803) / (1 %7/1 /G 3 /=3 134
~%6/1 8033871 %, ,0306/1 2/)/30=! 6WT0RY=/9 %), 1 3+ (! BAE! —/T03 0803 KUA+((/%+! 1! F4G8! S The!
* 1044241 /3G9I QASR! 1 VA0+1/3B0QAGAID) GO/ ((4=03/ , IE-1803) /(1" /=%+(/1031=16) 18/%
3A0)=T/%(/ ,160208%)=/1%) , L(~/83/70) 21" /-H604-+TI3-96310) 13+7) 148/ =3 (13- /1901 /80-44, 1481 5 7/ , 04!
KAT! /G2 ;8/810)13-/1%2 ;-0; 4,9 Gammarus fossarum,) </TIAHU0))43 /31969 QASHIGIS) ,13—+(!
0)=7/%(/ ! (+T606%80! = AE/6/7910)1 /" THE0(-9! = /E%T0L /31 48D KBASI! 84+) , 191 ) /2%306/102 ;%=31 44!
W)GO/3#14) 11/ 574, +=306/\(+==/ ((E-/1/18/=+) , (3#K)+2" /11481/ 22 (80, 1102 080=06) 38, /=T/%(/ , !
0)10-%; 3/ TIC] 1 4813-0(3-/ (NUIE/18d+) , DAY/ ((1=4) (IN+1)=/ (1481%) GU/3#14) 13/ TH0(-)(

(
L=/ (3+ , HIARN- /T 08038 (1" /1) VG , 1, A0 =B+, /16) GOA+(1T/ (5 4) (/ (B (+=-T(!

L/RTEHSHRYGOA+(1/) , 45 ~/) A% 1 (10) 17—/ (+( 2%=N+/ (IMacaca mulattak B2 (4) /31489
GAARNFA2/7(1/38NIGAATID! = 4E/6/T00) 6/ (024N4) (14413-/12/) /0=1=42 ;4) 1)3(1+) , /T8#0) 213~/
=4) (03/)=H1) , 17/ 5 /R0 08034148 (+=-17/(; 4) (/ (HT/ = 10) 201 . ~0Q 3+, 81, /3/T20)/ ,\E-/3-/T!
0), 060, +%48L, 088/7/)=/ (10) W) GO/ E/T/1-/T00"'8/10) 13- 713/ THR0(-91%8) , 1AL/ (0 2%30) 213- /!

ST4;5 ATA)148Y%, ,006/1%) , DAY, ,006/12/)/0=1=42 5 4) /)3 E(13-/1 2%0) 194672/314813-0(!

0)6/ (0204 YCO/MER(((/((/ , 1+(0) 213-/1)46/8136) 11, 060) 213/ (31(0) =/ 3-0( E%(164+) , 134!

" /18 114813~/ 2A(31T/808"8/10) , 0=%347(14813-0(13THOSIK (//10~h; 3/ TICCH@IRIGDS! PA6/813%) 11, 060) 2!
Y(KP . = %), 10-%;3/7IC] YBIRDEDS! ™) GO4+ (1" /-h604+THgI3/ (3I6ATI 2%8/1%) , 18/ 298/

I/ THRO(-N(
(
(
(
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VHZ(A%&/-F-.-K{(
g/HZHG(S&IF'()"$U).*()"F(E,-**%*
_E/)3#12%/ (W27 1" /3E/ /) ISBHSOIE(-! , 088/7/)318/6/8(1441%) GO/3#IKSAIB/%(3H6) GO4-+(1%) , ISA!
24(H0)G04+(N%(/ , 1) 2/%(+1/2/)3(11/=41, 7 ,0) 3-/1) A6/813%6) 11, 060) 213/ (3IHI(//10-%;3/T!
C9IBIRIADIW/ 4604+ 781 ; 74=/((0) ?1%) , WO(-147, /T0) ME/1/1+(/ , 10) 3-0(1/G 5 /1027 ) . -4(/!
W(-IEL1N-4+(/ N/ ;6TR/814) , 113-11(%62/1=4) ,004) (1, /(0?) W3/ , 1" 1647/10) 10=% 5 3/ TICCIK(/ /!
BRIU/3-4 , 484249 @IRISHIN) ,10-4;3/7IC] K(//C!BIRIU/3-4 , (UBIRISID! k=1 2%8/ 1 E%(!(/8/=3/ , !
), A2841%) , 13507/ , 1+ VEG3-1%1T%) , 42841 (/8/=3/ , 18/ 2%8/ KL/ /1(/=304) IBIRIRIOTA((0) ?!
2742/ ,+1/10)10-;3/1C] 8183/ 29%30) 21%) , 14) /\E// VAT =A6/THI [h=-1 2%8/\E%(1=T4((/ ,
W2U0) IE0-1%) 43-/71T0) , A28#1(/8/=3/ , 18/ 2%6/31(43-/T/\E/1/1BAI" 144, (17/ (+830) 21474 213-/1BA!
GHE)D)2(0! - E/)3HH8A+T1-4+ T3/ T/ %=-1(;HED0) 20%) , 1/221=488/=304)+)&/THR0(/ , %) , 1, /%, !
122(1E/1/11/246/ ,1%) , 3-A(/3-WIE/T/ T/, \EL1/1=48%/=3 , %) , 13 8%=/ ,10)1; 73701, 0(=/ (!
KSRAIGIShI2 2M01>471/%=-1(; YEY0) 21/ 2" " THA(IE/1/11 ] ;31342 /3- /T (45107 ; W1/ ) k81 ) GO/ 344!
8/6/8(IE/1/11)AE)I+) 3081 -%3=-0) 201>4713-/1807(31 ™1, (! ; A1/ T0B0(304) 1K = <>NGIE3/710) 13-/
2310, 0(-1E(1=-0) 2/ , L/6/ T4, YII3ISAL = <>01/%=-1274+ ; ARRTHIE/1/1246/ , 134191 -48,,0) 2!
) 1KS@!= 215161001 =21NGISBI=21 = INSBU/TIER(1=-%) 2/ , 17/ 2+BT8#1%) , 13-/13%) E%(!1/;310)!
3-/VEN+70+ 21%31@bHBNIBOS) , 14) 1hIS@CS@!-1807-3c!, U7 | 1=#=8/DI*3ISB! = <>41048813-/1-48,0) 213h) 1 (!
E/1/1=8))/=3/ ,\(/ ; WTH/8#13413- 717/ =01=+SRATH! (#(3/ 210) 13-/ 6N+470+ 2D 3/ 7184 E E (1 (B4 E!
0)030BBH1341 ; 7/6/)31, h2%2/ 13413~/ WHTER/ 1) , IRIRS! = <>13-/1EU3/TISAE E(10)=T/%(/ , D!
(

L=/ BTEN/ -+ (FUBHL L /5 /) 1 A)13-/ 14481 18ATI3- /1807 (31 Il , k(! 83/ TN/ TR0R0CPR304) 816 , k3t !
<> 3-/H (T 0),7:7), /)3 847 ,0)2) KT wERER] +4700 /31 %808l GASAID! C)! 3-0(! /G;/102/)3!
ZaWF*>aa !, T# ,0/3 EW(+(/, D1 C)030B8H1 3-/1 5 %730=8/ (1 481844 , L EST/1 (2W8881%) , 13-/ (/1 E/1/!
M, +UBBH)=1/%(/ 1,/ ;/) ,0) 214) B-11 2" THA( 62/ h(BABAE (CIZaWF*>aa 1 ISAAIRBIDHSA! = <>

SE0=/1%! ,%#i! ZaWF*>aa ! SAAl %) ,! "70)/! (-102 ;9! Artemia,! %3! SSHAS! = <>13E0=/1 %! ,%#i!
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ZaWF>>aa = ISAAHBAAR) , 1" T0) /1(-T02 ; 3I@GHRS! = <>W1%) , %, +831844 , 10)=8+,0) 21" 10) /1(-T02 ;!
1), 1, T80/ (HIRS! = <>BE0=/1!, WDl
(
VHZHN(4%/)L$-1,).(8%%&$"K

L= /1) 2" [TIARARR(; T0) VEM-0) 141274+ ; 1T6) 2/ , 74210 5 TAG)2W3/8#IBHDADI*313- /1%2/148!
3EAI24)3-(1806/1+) (/G/ , 1 48&(; T0)2LE/T/1 (/8/=3/ ,1Th) , A28#18TA21 [h=—1""T44 1) |13/ (3/ , 144T!
1) GO/3#1+(0) 13-/ 46/8136) 11, 060) 213/ (BRARBAEN) 213-/1(%2/1;74=/ ,+1/1, /(=107 , 10)10-%; 3/71CC!
K(//c!@OR!U/3-4 , 484249 GIRIGISNI%) , 10-%;3/71CT IK(//c! BIRI U /3-4 , 4842491 BIRIGDSID! 881744 , (9!
6=/ ;314) N'=4)30)0) 2184+ T1488( 5 T0) IE/T/B/ (3 , 01 -/ BABRBY) +2" /71481488 ( ; 10) 2B/ (3/ , W14 21~/
BAI"744, ({E%(!IS™ D! . 41%((/((13-/1%) G0/3#18/6/814813-/180(=91 /%=-1""744 , \ EW(1376) (&/ 77/, 10) 103("
~48,0)?13%) 1 KS@=21B1G100=21/NGISB=21 = 134 B-/13/ (8% ATHIATHIRAT!" /-%604-+TH813/ (30) 2Dl ah=-!
Q0(-1(/8/=3/ , 1874211744 , \ER(3T%) (&/71/ , 18742103(1- 48, 0) 213%) 11341%13%) 1 KKSTDd!G!SShd! =281 S@!
=21-02- =4) 3H0)0) 2! hAA! 281 481 -/%3/ 1, /=-84T0) 3/, EW3/T013-/)1 /8, 10)13-0(1 447! RAA! (! 847!
U==802%304) %) , B-/) 13413-/1) 46/813%) 11, 060) 213/ (313%) 1 KAd!GISAI=281Sd1=21-02-4D! . ~0(13%) HEH(!
2071/, 10)34BEAL/N+I8!; T3(1%) , 1=4)0)/ , 1BISIAR!, /=-84T0) 3/ , \EU3/TI-/%3/ , 13416hE0DI*IBAISS!
~az ;%) /81KbAAl Gl bAAL 2 2N1Kas/2/)31~12-30) 291 048=-/ (3/TU SYN E%(! +(/ , 1341802-313-/13%) I
R7A21" [BAE 1) , 14!, 0203681=2/ THIK<16) (4 )0=! = OH] SbAI; 4(0304)/ , 13413-/1(0, /14813~ /138) 11+(0) 2!
(), 10) , V=82 5 L ER(I+(/, 18T /-%604-+T081 7/=4T ,0) 201 %83/ T bA! (1 481 %==802%304 )91 83/ ) =#134!
D)3 T13=114 5 3 /T1-8814813-/138) 19)+ 2" /114811 Y310/ (13413-/1+ 5 5 /TI-S8R14813-/13) 191%) , 102/1(; /)3
0)13-/14; 3 /T-U8R14813-/13%) LIE/1/11/=47, 7, 10) IRAAI !
|
VHZHZ(58)&$*&S$E).()(). *$*

81, U310 ) B0 E(1=4) , +=3/ , 1+(0) 2IF1 (483E%T/16/7(04) IRIISIK! , /6/84 ; 2/)31047/!
_/H2UGASTIDISE/ 1+ (/ , %) ) 028124, BIEB-1%1=42 ;8/3/15 7,021/ /1381%((/ (13- 71~/ 703" 08034144

) GO/3H13THH031+ (0) 2161 UK 14610-0) 1U4)3/ 1078412/ ) /TH80(/ , 180) /%71 206/ , 124, /8!
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KUOUO822IK*T0#424let al@ASRIIF0) 24910A00I! . -/ KMCMCalmmlli+)=34) 414213-/!
UOU?822!;%=1%2/10) FI(AB3ERT/NER(H+(/ , 134M=-0/6/13-002/3-4, 01 . -/"%, ,0306/12/) /%=!
BUTOR)=/1K ] ~M%) , 13-71;74 5 ATHA) 1481 ; -/ ) A3 ; 0=16%T00) =/ | ME/T/1=08=+8%3/ , 341/ (02%3/13-/!
YRTTAEN(/) (/1- 703" 080341K ~SN1 48196) GO/ 3410 (10) 13- /18484 ED) 21 /N304 ) ¢ ~€ QI +L] <r+(0) 213~/
) 06U/ ) 02%81 24 , /817+)10) 3-/1UOUO282 21 ;4= 1%2/10) | EIK* T4 241 et alM@ASRi!B-03/!
1 ISBIB(4)NQAS D! /124, /BIES(1T+)EN-103(!, /8%+8316%8+/KSRAAAIARI03/75304) (1Q!
RbAASCSAdTTSH3-0))0) 210)3/76481QISOAYUI-0IQISALR) , 1" +7)10) ! ; /704, IQIRAAAIK*T0#4 24let all!
BASRID! . -/ (U30(30=Y8(07) 080=%) =/14813-/12/) [0=1=42 ; 4 )3(1443-1124 , IIES(! , /3/=3/ ,1+(0) 2!
,/60%)=/10)8472%304) 1=103/T0IK = COMD! _ /1-02-/ (3! ; 4(3/T04T! , /) (B# HP Dintervalli+)=34) 18742
3-/1UOUO8221; U= 1%2/\ER(H+(/ , 1341/ 6%+13/13- /1 (330 (0=%81 (02) 080=3) =/ 14813 /1~ / T03%"* 080341
J(N2U3/1874213-11; AG/TOAT!  0(T0+304) 1" #1=42 5 +30) 213-/BAE/TIR) , 1+ 5 /180203(144) ™ dm!
=1/ ,0"8/10) 3/ 6% (KOCHIK*10#4 241t aD@ASRIIFD) 2491 @AGEID!!
!

LA/ (29371 2%3/ TYU8L/88/ =3(93-/1 293/ TY U810, /) 0G#IK ] GMES (%, , 7, 13413-/1;7/604+(!
24, /81(;/=080/ , BATRYGO/3IN(IHITIY , 421/88/=30 . —/1/N+H04) 1 281Q] L] «E(18484E/ , 134!
,[3/T20) /13- 293/ TYUSL/88/=3(0h (0L 5 745 4T04) 14813481670 ) =/ 1K S - 03/1 1 1SB08(4)91GAS D! . /!
24, BER(T/1+) ER-13-/103/T04) (1, /(ZT0"/ , %" 46/184713-/1; A(3/T04T! , 030" +304) 14813/
/(02937 (14813-/1%, ,0306/12/) /30=K] 91 293/ TYU8IK ] LMoL , 1770, +48IK] FIIE%T0) =/ 1K*T04 2 Al et
aDIGASRID!

|

0) 13-0(1(3+, #313-/1488(; T0) IE/T/1) B31(/G/ , 01 - =T/ ER() AIBHTONN4) 10) 13-/1) + 2" /1148
744, (I(/8/=3/ , RTA21/%=-1; WOTK(/ /1 U /3-4 , 4842431 (/=304) | dDRIGD! "/ ~%604-+To4813/ (30) 21!
L=/ 1/RAT/908AT13- /1~ 109" 080341/ (V293/ (1=4) , 423/ , 1=/T/NE/ 0, 1) 4300) =8+, /3-/1/88/ =3148 (/!
1),1"744,1(03/13413-/124, /3!
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N/YHBAL ) TI3-11+ 5 5 /T =088 4803-/196) 19)+ 2" /T ARSIV (01%) , 10271 (5 /)310) 13-/
53 /T1-U8814813-7130) DE/T/1+(/ , (1 T/ (G 4) (/16108 (0) L (/ ;%TH3/124, F8(VE(3-10) , 060, +%81%) , !
2U3/7)810, /)NB(TIY , 421/88/=3(80) 1/, 13413-713 7 , 0217 71%) , 1+(/1481<40((4)!, 0(3T0"+304)1!
!
VHM(7%*I(&*

=TNEN(02)0R0=6)3127) /=142 ;4) 1)3(1, /(Z10"0) 215 - /) A3t 5 0=16%T0%) =/ (10) 196) GO/ 344!
1), 13-/16%T00)=/1/ (N2%3/ (\E/T/1 088/ T/)38T4 2137740 - ~/! = COIQ!SAShIbSS! SADAIALYS ™~ AT !
84T, ,0306/15) , 1) A)Hh, ,0006/1=42 ; 4) /) 3(ER-12%3/T) 480, /)034M(ITH) , 42188/ =3 (4TI Y =4
A/ TI3=114; 3 TI-U8R14813-/138) 191)+ 2" 711481/ Y3T0/ (13413~ 11+ 5 5 /TI-S8848136) 11%6) , 1302/1(; /)310)!
3=/ /TI-U8801T/ (; /=006/8#01!

|
! =TIVES (02)00=0)31%, , 00671 2/) /0=1=42;4)/)3(1%) , 13-71 /(D237 (1 48! -/ 703" 08031
/G;8%0)0) 21RUSSINY , ISTIMIARII- /1343081 ; /) 4343 0=16%T00) =/10) 1863/ ) =HI341/ Y3/ 13- 11+ 5 /T1-Ugg 48
3-/VI6) 190 )+2" /70481 /)3T0/ (1341 3-11+5 3 /70 =381 481 3-/130) 11 %) , 1 02/1 (57)310)13-71+3 3 /71 -3
7/(; /=06/841K . %8/ 1BISIN!
!

B/1E(4184+) ,1(02)080=0)31 ) A)Hh, , 006/12/) F0=884=347(1/G 3 80) / , 1"#1T/ (0, +9481 63700 )=/
) , 123/ T)UGL/88/=3(1=4) 310" +30) PBAI-/BAIBY ; - /) A3t 0=16WT00) =/10) ) GO/ SHIE/ (0, +34B16%70% )=/
LATIIR ) =HBAI) I T-/14+ 5 3 /118814813~ 71396) 1IES% (] IQIADR™ IBATY) +2" 711481/ Y310/ (B3413- /14 5 /7!
~U881 4813-/13%) 11 T =1 QLADDA) , 1847130271 (5 /)310) 1371+ 3 /70 U881 4813-/13%) 11 T =1 QI ADRBD! . —/!
203/ T)U8L/88/=3(KT LI/ G 8%0) 7, 1ATOIE ™ 196) , 1BDIMIGATIONS/ ) =H13A1/ )3/ 13-/ 14+ 5  /T1-Y8814813-/13%) 19!
V2" TR /YII0/ (13413-/1+ 5 3 /T1 -8RI AR13-/13%) 1196, 1302/1 (5 /)310) 13-4+ 5 5 /T =880 7/ (; /=306./5#
K %"'8/1BISID!!
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_U8/1 ADSD! a(02%3/(! 481 %, 030671 KT 06,1 )A)Hi, , 00671 KT el =423 4)/)3(! 48! %) GO/3#1 3-/1

ST4;47T304)1 481 5 -/) A3 0=) 6%T0%)=/ (! 0)=8+,0) 2! 2%3/7)%8! 0, 7)303#! KJ Ml 1), 1 0) , 060, +%8( ! %2/!

K*2/M(1T) , 421/88/=3(\ER-1"dIm!=4)80, /)=/10)3/76%6 (01!

B | 042:4)/)3 | J%I0R)=/1 ] J%T0R)=/1"dimIOC! | <74;4T304)1 | <14:47304)16%10%)=/1"d!
(= <= 10)3/76%00 | 6%T0R)=/-EI"|  mIOCK = < = 10)3/76%(I
B/ )=#341 | 1~ ADRG! BI"Bb/HANIISIRT | ATAR! BIAARSSB/HATHIAISE!
. ! I I I
SR b)dT! @ 91SSDb!! AT! AIBGIAThd!
. ! I I I
E 1+ IIBDSR! IRDA@9!dDB@! AR™! AgaIAD)
V2 /1148 | ] ADSR! hOAT™ /HARSIAIBAT | AISS! dIbSRASB/HARSIAIRE!
. ! I I I
NWC |y, AIRB! | ADAhYIADDD!! Q! ADA™SIAIBh!
. ! I I I
1 Albh! | AJBGYIAD @) ATbA! AIRBYIAITB!
| i i i
1~ Aldb! | dIdAS/HATAISITD! | ADST! GIR™ddhS/HATYIAIB ™!
| | Il Il Il
02/10)! Tu SR | AdBUGIRA! ABD! AIGTYAIBR
. ! I I I
s | 1e AT | ADAAYISIBD! ADRb! BIB™dd " d/HAdY!AXdh!
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VHV(?2$*E =g

C)13-0(! 3+, BNE/1/ (02%3/ , 1%, ,006/1%) , N AWG, ,006/12/) /=242 ; 4) /)3(1=4)370"+30) ?!
MY GO/3HL 5 - /) A3 ; 0=16%T0) =/01 . —/1-/ 03" 08034/ (0237 84T GO/ HHE (184+) , 1341 /K370 437
3M2/) [N=1=42 5 4) )3(B-YE ST/ Mh==4+) 0) 2ATIRUSSIN) , ISTIMIA413-/1343816%70%) =/ (1) , 143-/7!
YAY2/) /N=Hh=347(0) =8+ ,0) 217/(0, +48I6%T0%) =/16) , 1 2%3/7) 81/88/=3(0) . ~0(180) ,0) 210(10) 80) /13-
ST/604+(1(3+, 0/ (13-W31-%6/17/ ; 4T3/ , 13- (4271 ; /7(4) USO3IITH03(1T/ 1~/ 703" 8/ (+=- 198! (~#) / ((H
48, )/ (9 %=206038! %), T/%=30603#1 ,0(; 0%/, 1 0)! )1 )05 7/, WIAT! =4)3/G3L 0)! ,+2580) 2! (N+0, 4!
Euprymna tasmanicak-® \QIADASHAIT ~8110) ) let alVI@AADISL/G ; BATHIATH!" /-4604+T10) 13-/127 /43130301
Parus major!k-81QIAIBhh! &1 ASSASHAIRRS! &1 AISSBIB! = 7/)31/31%808 @AARININ 227/ ((04) IK-2 1QIAIS@IN!
H=30603 K-8 1 Q1 ADATION %), 1, 4=0803# K-C 1 Q1 ADA™IY 3+, 07,1 0)! PAT3-1 *2/70=)1 7/, | (N+0TT/8()
Tamiasciurus hudsonicus'K . W#AT /31%809 QASENS! 48, )/ ((10)! E%) , /10) 21 48" 374((/ (W Diomeda
exulands K-8 1Q!AIOBYI<3T0=11/3HB0N@ASRIGIR) , 184=4243471=0% ; %™ 0803#10) W/ BAE " 1880/ , 127243
Marmota flaviventris k-2 1QIAD@SIONN) =8+, 0) 2160208%) =/1K~€ IQIADATOINE+2 (3/0) /3198091 QAS AIDI!
|

AT+, #10) , 0=/ (13-W31683-4+2-13-/T/\ES 1/, ,006/12/) /3=1=42 ; 8) /)3 (3-1 1/ EL1/)
YA, , 0306/ 86=347(NATIT/ (0, +981 6 T0R)=/N=4) 370" +30) 213413-71 ; - /) A3 ; 0=1 63700 ) =/10) 1 16) GO/ 34!
*)1/G 3 8)304) 4T13-0(40) , 0) 210(B-U306) GO/3H1 20231 /17/8%3/ , BAIE) / (N(0) =/, , 0306/12/) /3)=!
BUT04) 10(! 1) AEY 341" /177 , 4=/ \E-7) I3THR(IHT/1 (374) 2881 (4=003/ , 1341803) / ((IKL30780) 21/31%808!
GAAQI!10))! /3198091 QAADNSIN) , 1GHBA+T/ , 1" #)U3+TH81 (/8/=304) K(/ /1 1/8/17)=/ (0) | *T0#4 24 et all!
BASRIDWE+2 (3/0) et alKQASANB(A184+) , 13-%313-/1- /103" 080341/ (02%3/148160208%) =/ EY%(IBAEND) !
BIRAEL/80/ 1 2%7243 Marmots flaviventrisiih) ,\(+22/ 3/ , 13-%313-0(! EW(" =+ (/13-/ 1/ E(!
HI(TA) 280) 11" 73E/7) 1803) /() , B-0(3THONI(A13-/ 13RO E(10G/ , 1" #1(/8/=304) S E -0=-120)020(/ ,
0),060, 48! 2/)/30=! BRTNRAI 5 , /71 3-T/%/Y0) 2! =4) ,0304) (8 &3)/((! =4+8,1 /1 0)=1/%(/ ,! "
) GO/ " /=W+(/1 3-T/9%3(! 0)6486/1 0)=T/%(/ , | 60208%)=/3! ; ~#(048420=48! 7/ (; A) (/ (N %), ! , /8/)=/!

KUKTL( I IP/((/9S™ " BIS(413-/7/1 201" /1 (314) 21 (/8/=304) 14) 1) GO/3#13-%313-/) 17/ (+83(10) 1184 E!
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— /09" 0803 / (N293/01C) 13- /1 ; T/604+(1==;3/TIKO-%; 3/TICT IR E/T 0, 1) 43180) , 104l 07/=31/84/=31 44!
W)GO/3#14)17/ 374, +=306/1803) /((10)1 3/ THAO(-D! . —+(313-0(180) ,0)?10) 64860) 213-/184E 1/ (N2%3/1 44!
— /09" 0B03£H 481 GO/3HITHO(/ (13- /IN+/ (04 L E - /3~ /TIR) GO/3H0(RI3TH0313-U310(180G/ , 1 (/8/=304) 147!
=117V WI/Y 43-/70 @h=347(0 +), /T8H0) 2! 01 *B(4Y (4271 3TH3(L 202-31 /1 24171 0)88+/)=/,! "
DBUA)2/)I3-1)12/) /=142 ; 4) /) I(NE-0=-1=4+8, 1" /13- /1=0( /1 E3-19) GO/ 341!
|

*(12/)04)/ ,35-71- 7103 080341 481%) GO/ 3 ES (184 E1%) , 1615 4((0"'8/1/G 5 8% 304) 120731
" (/1AR13-/1T7 (0, +U816%T0) =/ 13-W310(1==4+) ) 2184TIR “91bANI%) , IRDIMIARI3-/1; 74 ; 47H04)!
BUT0%) =/ (L 481%) GO/3H0! = 088/77)=/ (10) 1~/ 103%™ 8038/ 6,/81 20617/ (+831874.21"021 , 088/7/)=/ (10) 13-/
770, +HB16WT0%04) K %) IN\/7(1/38081 QAAAIDIL0) ) et aMIKRAADIBIGA+) , 13-3313- /1~ /T03%" 08034
J(02%3/1481" 48, )/ ((H(~#) 7 ((%=30603#918) , 17/%=306031/G-0""03/ , 10) W41/ / ,0) 213/ (Bl0)!, +2;80) 2!
(N+0, Y Euprymna tasmanical E%(IBAEK-8 1QAIARADATIN" /=Y+(/14813-/1-02-17/ 0, +48188=347(!
K =1QUADNHND 148! ; - /) 4345 0=, 088/77) =/ (13-%310) 6486/ , 1/ ) 6074) 2/ ) ¥81%) , 1) 4)Hh, , 0306/!
) [N=1%=34T(1>+T3- /T2 4T/ N4+ (+83(H7/1=4) (V)N EQ-13-W17/ ; 4T3/ , " #1* T84 2 4l et al)
KOASRIIE -41%8(4184+) , 13-3313-/1- /00" 080314816227/ ((06/) / ((10) 13/ THAO(~ L E% (124, / T3/ K-E1Q!
AORDII™ /=8 (/14813-/1-02-17/0,, +4816%70%) =/1K ] 1QIAMIANIE) , DAY, ,0306/127)/3=1=42 ;4)/)3(!
JG38H0)/ , 1™ 293/ T) U8 /88/=301>8(49 _ HBAT/3HEDKQASENOIEA+) , 1BAE - /703" 080341/ 023/ (148!
1227/ ((04)9, 4=0803491%) , Wh=3060341K~€ IQIADATHADS@INO) P AT3-17 2 /10=0) 17/, \(N+0TT/8(1" / =%+ (/148!
3-/1=4) 370" +304) 148143~/ TIG=34T (13413 /% , , 006/127) 130=1/88/ =31 (+=-T(1 2%3/ ) 481/8&/ =3 (K] L!Q!
ADARHAISNS!; /72%) /)317)6074) 2/)381/88/=3(K ] a:QuADATHAISIIE) , I=4-4731/88/=3('KAIARHADA ™ ID!
*)43-/10;4((0"8/1/G 5 86) U304) AT~/ BAE L/ (D237 14813- 71~/ T00 08034184+ , 10) 13-0(! (3+ , #10(13-%3!
=14 (10484 20=1818/6/8S13TOHO3( EE03- 101 ~07- 17063/ 14810)3/ 2TH04) 1= 17/ (+8310) 4! , /=T/(/ , !
— /0% 08034/ (0 23/ 148) (+=-13TH03(IK10) ) /3148001 G AADIDI > ) GO/34H801 /1™ /-%604-+T17/=41, 7, 10) 130!

=—06; 3/ TIEN(1/00=03/ , 18ARAED) 21)46/83#1/G ; A(+1/10) 13-/1847214813-/1) 46/813%) 11, 060) 213/ (%) , !
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W) GO/3#I/80=03(1) /+747) , A=T0) /111 (;4) (/ (13-14+2-13-71 1/ (117 (; &) (/KB /0173106091 0AGAT st (1 /3!
3091 QASEID!!

|

\+710),0)2(10) , 0=43/13-313-/T/VE/T/1 293/ TYUBIKATOI@ ™ 1%) , IBbImNL/8&/=3(1=4) 370" +30) 2!
3413- /134816 T0%) =/ (LA818) GO/3#! - ~0(1a0) , 0) 21/ 5 8H0) (13-%313- /1) GO/3#1 , /6/84 5 2/) 3144
A38(;T0) ER(IUEE/=3/ , 3= LTI 243-7T00 . ~/T/10(1) AL 5 3/ TYUBI=KT/10) L3/ THAO (1" /= (/13- 142147/
122G/ T/T( +31 29/ TYURL/88/ =3 21 A==+T1" J8AT/ ;HED0) ) (+=-1%(1/G 5 A(+1/1341243-17(
—~A4T24)/(0) 6/ TH /TSI (3271481, 16/84; 2/)3KL 5 /)=/1/3MBMEAATIIL ; /)=/Y@ASII* 1044 2431/3)
09I @ASRIIW 1 /71/31%8001 GASRI1SB - 03/1/31HE0N @AS ID! U/ T) 81788/ =3(1-%6/1"" 1 1)10) , 0=03/ , 134
=4)370"+3/BA1) A, ,0306/12/ ) /N=16%T0%) =/10) 1 20 ) 41 (3+ , 07 (01 >4T/G%2 ;8/900) 13/ The0 (-9
* 1044241 /3U)KOASRINGA+) , 1(02)080=00) 31 2963/ TY U8I/68/=3(IK ™ 196) , ISTIMIlI=4)370""+37 , 13413/
S 745 4704) 1A8I6%T06) =/10) %6227/ ((06/) /(%) , 148, ) / (177 (; /=06 /8401 >+T3-/12 41 /9.5 ~03/1 /3194801
KOAS NI(-4E/ , 13-%313-/7/1E% (I (07) 080=0)310) §8+/) =/ 1481 293/ TY U81/88/=3(14) 1TO( 1K 10) 2!

"/-%604+7(10)! . 70)0,%,0%)!?+; ;0/ (Y Poecilia reticulatad48&(;10)?.

*)GU/3HI-(1" /1) I (~AE) BAI" 7 I5((4=0%3/ , \EG-12/1K . ATT(H [H7=001 /314808 @AACIDI>4T!
0) (3)=/910) 1 2% 2 28N/ TR Rattus norvegicusIaa3-1//124)3-(148,1,0(; 4/ , 1h1-02-/71
8/6/B1481%) GO/3HI=42 ; 1/ , 13413-A(/14810BI24)3- (148, 10) 3-/1/8/6%3/ , 158+ (12937137 (31K - ATTH(H
[%67=0%!/31%803 QAAANDI U 47/46/T900) 13/ THE0(-913-07 2 A3UGO (K FEE8I-+220) 2x1%1 (02) 144136 GO/3#4!
E%(184+) , 13410)=7/%(/10) i#4+) 2/7! . SI(3TH0) (14a1b1 24)3- (148, 1=42 ;%77 , 1341501 24)3-148, !
0), 060, +U8(INE-08/1" 43421, E/80) 210)=T/%(/ , 10)148, /71 . N GTHO) (10) , 060, +48(K =+, 4=111!
Y1) FHIGAGRID! - - /1271481484 T0) 2163137 (30) 210) 3-0(1 3+ , #IE/T/RE A1 24) 3-({E-18/13-/!
ST/ )3(E/T/1HSSI24)3-( (A303-/071" 7 -%604+TH1T/ (5 4) (/(1=4+8, 1" /1, 088/ 1) 13EL 1) 13-/ 2!

1) , 13-0() 20#1=4) 370" +3/13413- /1 4+3=42 /14813~ /1~ 100%™ 08031/ (N 2%3/14819) GO/3#10) 13-0( (3+ , 40!
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" AE/6/TU+T3-/TEATIN()// , /1, 13410) 6/ (0237 162/ 1188/ =314) ) GO/3#17/ (5 4) (/ (%) , 103(!
=4) 370" +304) 1341~ /03 080341/ (0 2%3/)!

|

Q)6074) 2/)MB1=4) , 104) (| 2188/ =313-/14+3=42 /1481~ /103" 080341/ (02%3/ (O1>4T!
G2 ;8/91744, 1(03/9 (/%(4) %) , E/HTIARIR) )0 208_(1""073-91(/(4) 14412/ (304)! 3 /704, 10) !
202 2%8(1%) , 18/ 2871”4, #1(0I/%7/17) BUTA) 2.7) 381 6HT0N""8/ (13-9631=06) 8/ =31 / 103008034
KL/"-%7, 3" 7)T0=-1 R IP447, ENIYIS ™ SilX%6/ , 1/3H8NGAASI! . -/6%2%) A-71) /348 GAAQ!
B-03/! 11SS08(4)N0AS IN!!
|
! C)! =4)=8+(04)0 3-0(! (3+,#! 57460, 7,1 %! )/E! 0)(07-31 0)341 3-/1 - /103" 080341 %) , | 2/)/%=!
=42;4)1)3(+) , 778H0) 21) GO/3HIB(! 3 /7(4) USOITHORD! _ ~0(13THO3-h(1"" /) (~AE) 341" /1h8k/ =3/
"%, L 006/12/)/0=1=42 5 4)1)3(1%) , 1770, +U81 6%T0%)=/31 1) , 13-0(!3TH03! 20681 (-4E1 7/ (5 4) (/ (134!
(/8/=08)DNUAT/A6/T03-0(1(3+ , #1(~AE/ , 13-U3143-/TIh=347(1 (+=- (! 2963/ T) U81a%=347(1=4) 370" +3/ , !

3404, ,0306/12/) /30=16T00)=/10) 6) GO/3#H (+2°2/ (30) 213-0(13TH0310(1/ ) 6074) 2./ Bhes1=4) 37488/ , 1!

NN NN AN AN AN AN AN AN NN NN AN NN NN NN
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VH\(7%2%,%'(E%*

(

*T70#4249" _DN\DIIO%73/791U09! B I 5%3391<DIXDIK@ASRND! = /703%"* 08034148148, )/ (("%) , %227/ ((06/) / ((!!
0)13-/13/"T80(-D!'Behavior Genetics)439SbSHSbhD!, 40!SAISAAhL(SAS “HASRH™ d TdH#!
!

WO7491<D9! B 113%2 ; (SIXDIK@AATID!I*7/1%)02%8! ; /7(4) %8034137%03(180) 1/, 1341808/H-0(34 74!
;14,+=30603#y! Trends in Ecology & Evolution)233'RbSHTD!
, A0c!SADSASDLD37/ /D@AATDABIAAR!
!

W8+2(3/0)91 = D1 DIIAN/%91DIXDIINB (4) 91 D1 and! B TU%730) 91XD! [D1*DIK@ASAND! = /703%" 080341 441%) 30H!
1/, W3ATHI3TR03(c!60208% ) =/1%) , 184=4 24341 ; /18412%)=/10) 1 2%7 2430 Journal of!
Evolutionary Biology3239Th HTTh!-33; (cLL , 40047?LSAISSSSLVISB@AH ™ SASI@ASAIAS ~ bhiG!

Wo B /79! DIFDI</3/7(4)9FDIaDd! B = /0, /2%) 9 BIK@ASRID!a%8#! - 04G0)!1aG; 4(+7/10%+(/ (! - 4G0="!
ads/=3(10)1>, +831Z/ " T%0(-0! Toxicological Sciencesd'1359@BSH
@dAD!I-33; (cLL, 400472LSADSA " RL34G(=0L1&3SBB!

!

O%7/7/9009'0%7%2%(=-09! = 03! B 1>%E=/339!  DIBIK@ASANDIO46%70%304)!"* /3E/ /) ; 77(4) %8030/ (%) , 1!
0,060, +%8!,088/7/)=/(10)!1=4;0) ?!EB-!(37/((c!04)6/7?20) ?\/60,/)=/"%) ,-#; 43-/ (/ (0!
Current Zoology¥569'h@THhBAD!-33; (cLL , 40047?LSAISA™ RL=J4484Ldbdbdh@T!

!

O-/76/31PN! Zw33891 DI L=—p7==91FD9! . %" 47( 19109 B 1 = /29! = DIK@ASSMDI/ ; /%3%"*0803#1%) , 1!
=/703%""0803#14&!"" /-%604+T08!3# ; / (10) 1%! (4=0%8!=0=-80 , D! International Journal of
Evoultionary Biology$20119R@Sh@D!-33; (cLL , 40047?LSAIBAbSL@ASSLR@Sh@ !

!

20)?2/2%) (/9 PIX09IWA3-91009! = 7/) 301<0IXD T %) IN/7(NY 00! B ] %) P 44T, EWV I *DIXDIK@AA@ND!

F/; /%3%"0803#1%) , 1-/703%"" 080341461/ G ; 84TU3ATH"" /-%604+T710) 1 27/%31303(1674 213-/1E08, D!
Animal Behaviourd!649!” @ H RTD!-33; (cLL, 400472LSADSAAbLLY%) ' /0@AA@I@AAD!
!

2 7/7)300<DV0I ] %) N7 ] %) ] 447, EOVY 9T *DIXDIK@AARNDIF /%8007 , 1-/703%" 080341 481!
/1(4)%8030/ (10) 3-7127/%31303IKParus majoril Proceedings of the Royal Societ)912709'BdH
dSD!, 40c!-33; (cLL, 400472LSADSA ™ TL7(; "D@AA@I@SLT!

2 4=-3/12%))IP0I*0911=-E%"9 . 09! B I20-9*DIK@ASAID! . -/1=4)370"'+304) 14&1%, , 0306/1?/) /30="!
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6%70%304) 1341 ; /7(4)%303#16%70%304 ) ¢! - /703%"* 08034144 ; /7(4)%803#D! Proceedings of Royal
Aociety - Biological Science,!2829\@ASBO@ASD!-33; (cLL , 40047?2LSAISA™TLT(; "D@ASBI@@AS!
!
= /ES%7091<D1 109179 ) 091>D91Y + (=% E%-9! [ 091Y +2%79!, 01 209! B TU0(-7%9!FDIY DIK@ASIWDF/6/7(0"8/1!
BA((14817/ ;74 , +=306/1803) / ((10) 13/ THAO(-14) 1=-T4)0=148=4-481/G ; A(+T/N Alcohol) SONTRH
T701-33; (cLL, 400472LSAISASDLY8=4-48)@ASAISSIAAD!!
!

a9l . 9'e0s, 039! = DlediINAG; /IHNS 2/, %3N0l 1 5/, 0="%3491UUD! L D9 _ 473910916/ 78091 09! B U%730) (9!
ODICDIUDIK@ASENDIOAT0(48!1%) , 180)80(-E/8%T/0 Fish Physiology Biochemistryd!389SbRH
STT!, 40!SADSAANL(SAb ™ dHASSH™ db TH#!

!

[/"=%7,3 = /)T0=-910 09! 1 1] %)!P447, EWI9*DN0KS ™ SIP/(30) 21214E3-10) 13-/1 [7/%3! . (310!
= /703%"0803#!/ (302%3/ (1+) , /7', 068/7/)31/)6014) 2 /) n8!=4) , 0304) O\ Journal of
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1)4E)1341(-AE1)0; 7/, WATT/ (5 4) (/ (RAL/=173 , 8T 21 (+ (36) =/ (874 210)\+77 , 1=4) (; /=080=(!
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WI/V/G 4(/ , 1340512/ (31 (AT9-TH1 217/ (;4) 1, 0&/T/)BH, 1 57) ,0) 214) 13- /0715 /7(4) U034
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E-0=-10(1&+) , %2/) 306841, /3/120)/ 1" #I21) 10=10) -/ T0%) =/1%) , 13-/1808/1-0(3ATH1481%) 10) , 060, +4g!
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Stressor

!

Stress affects body homeostasis

|

Stress responses

|

Neuronal, endocrine, and immune systems

N

Need to active

g ToeMrwey
The hypothalamus— The hypothalamus—
pituitary—interrenal axis pituitary—adrenal axis

- \y

Glucocorticoid steroid hormones such as cortisol
and corticosterone
¥ __/
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U%8%72!=+/(31606/1%, +831 3/ THEO(-1E/T/1/+3-%)0(/ , 1 +(0) 21U L@@Q" &4T1%318/%(3! ~AAT (01*&3/7! , /%3-!
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"S1/T%) , 13-/1)46/813/ (3138) NER(1=-%) 2/ , 18471 /%=—-140( 01!

| ——>
Sd=2!!

5;;/.7!
| —

. | NE/T!

i [ — e [sARADS! —

Sd=2!!
I 1sTdIGISSId=2!! 41 g1 0d=2!!

(
S02+7/100@0(. —/(; T/H3/ (306==802%304) 13%) 1IK1913-/ISAAAIZ8I™ /% 1 /TKWIBIE) , 13-/1) 46/81 ,060) 213/ (3!

) LKOW+(/ , 8ATURUT21=+/1/G 3 A(+1/1%) , "/ -%604+TH813/ (30) 210) 1/ " k&0 (!

165



\HZH5&)&S$*&SE).()"). 6
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1) GO/3HIEN-124 (319) G04-+ 16/ 296/ (1-%60) 21247/1/) 310/ ("h&3/ 71/ G ; A(+7/K/ (N 2%3/1Q1ANGbE " To!La!
QIAJATATRILJIQIRIGARS! ;1 j LAIASH!>02D IBWID! - /771 E%(1) 4! (02)080=%)310)3/7%=304) " /3E/ /)| (/G!
1), 1/G; A(+1/K/ (02%3/1QIAISShAAYLaIQIAIAhBLSIIIQISIdd Y ; IQIAISS ™ Y i>02DIbIBWIN! = 4E/6/7)
3-7T/VES( % (02)080=0)31 0)3/Th=304)! "/3E /) KYGO/3# 8/6/81 %) ,1 /G 3 A(+T/! EB-1 243 1) 604+ (!
0), 060, +U48(1-60) 218/ ((1/)310/ (" 184T/1/G 5 A(+T/13-%) K3/ TV/G 3 A(+T/1K/ (D 2%3/ ' QHAID TTBTY La!Q!
ADATSTBILJIQIHTIBSRY! ;1 i1 ADAASI!>070! bIBWID! _ —/7/1 E%(1%! (02)080=%)310) 3/ Th=304) " /3E/ 1)} (/I
) GO/3418/6/81) , 1/G 5 A(+T/IEB-124(30%) G04+(18/ 298/ (1-%60218/ (/)30 (1" 1641/ G 4(+T/13-1)!
83/ T1/G 3 A(+T/IK/ (D 2%3/1QIHAD” ™ hRRY! 12l QIAISBTBANLIIQIHINS TS ; | j LADAASH>02D b)BWID!
(
\HMHZ(6$U%(*+%"&($" (&/%(1++%, (/). 2(-2(&/%(&)"(

1/G1-5, 1041 (0) 080=16)31/68/=314) 13-/02/1(; /)30 3=/ 1+ 5 5 /T1-U8RIAR13-/1306) 115 , 18/ 298/ (!

(:/)31(07)080=0) 381 247/1302/13-/7/13-%) 1 208/ K/ (02%3/1Q! ASSSRRbY! 12! QI AVAGT ™ ANLJIQIRD™ @@Y!
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- 1 IADIAASE>020Ib0ROIDI®) GO/3#18/6/81-% , 1h1(02) 080=06) 31788/ =314) 13-/102/1(; /) 310) 3= /14 ; 5 /71-34688)
E03-124(31%)G04+(10) , 060, +%8(! (5 /) ,0) 21 (02)080=3) 38418/ ((1302/13-%) 18/%(31) G04+(10) , 060, +%8(!
K/ (302%3/'QHAIR@D ™ 911 alQIAIAR@BAIIIQHSAIANAY!; 1 IADAASII>02DDIROID! - ~/7/1E%(1!(02)080=%) 3!
LO/T/Y=/1"F3ES)I0) 060, +48(! 3 T/R/G; A(FT/IR) 15 ARG AFT/0) 3-1102/1(; N0 3-/1+ 5 3 /7!
~U8814813-/13) 19UE(3-10) , 060, +%8(1( 5 /) , 0) 21(02) 0B0=U6) 38418/ (0271 184771/ G 3 A(+7/1=42 ;%77 , 134
183/ T1/G 3 A(+T/1K/ (N2%3/1QIHAIBTSABY! 1! QIADARR ™ ~1JIQIHSBISDY! ; |  IAVAASI! >0 DIROID! . - /77!
E%(! %! (02)080=0)3! 0)3/7%=304)! "/3E//)! (/G ) , 1 8/6/81 481 W) GO/3# E03-1 2431 %)G04~+(! &/ 2%/ (!
(1) ,0)21 (02)00=U) 36818/ (10271 184771 /G 5 A(+T/10) 13-V 4+ 5 /T %881 481 3-/136) 11K/ (029371 QU
ADSSA™@8!1a!Q!AJABARDIJIQHAIBBAY ; | IADAII>02DIbIBON +353-/T/1EH(1) 41(0?) 080=1) 3103/ 1%=304)
"SE/N)(/GI%) ,1/G 3 A(+T/1K/ (N2%3/1 Q! AVAGhDBY! 1a! Q! AJABDAT! J! QAN RY! ;1 Q! Aldd@™ it 020!
DIBOID! - -/7/) (1 %! (07)080=3%)31 0)3/T0=304) 1 " /3E/ /) %) GO/3#1 8/6/81%) , 1 /G 3 A(+1/1 E~/1/1 243!
1)GO4+(10) , 060, +48(!, 0(; B/, 18/ ((102/10) 3-/1+ 3 /T1-BR14&13-/136) 11" /647711 G 5 A(+T/ K/ (02937
QHAIR®™ b 411alQIAAADATILIIQHAIT 8! L IADAASII>02DbIBOID! - ~/7/1ES(11(02) 080=1)310) 3/ Th=304) !
"SIES 1) (/CYUR)GO/3HIS/6/81%) , 1/G; A(+T/EB-12436) C0A+(18/ 2%/ (1 (5 /) ,0) 218/ ((102/10) 3-/!
433/ -S6814813-/136) 11" /84T/1/G 5 A(+T/IK/ (N2%3/1QIHSIEbd T 12! QLADA ™~ hd @81 J! QIHS @) TAY! ;!
ADAAS!>02DIb)BOID!!
|
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020 DORD! U/ , 0%) (1K-4T034)348180) /10) (0, /13-/1"AGIN%) , 10)3/TN-T308/17) 2/ (K3~ /18AE /T167/ 001 48]
3-/14GI3-/12/ ,00)! 0084 (13-/1 (/=4) , \NHRTNG/ E-08/13-/1+ 5 2 /TIWT/% T/ 31/ (/)3(13-713-07 !
N-HOET308/M0V4-+3/ TINHRT8/ K3 /16 /T0=48180) / (18TA 21371 4GVT/ 3 1/ (/) 35-7180T(30%) , e+ T3-IN+%7308/ (19!
), 14+380/7(IK , A3(NRATIC I3 ) =H1341/ )3/ T13= /145 5 /T1-U8R1A81-/136) 9KWIIT) + 27 /T1481/) 370/ (10) 34!
3=/ 3 /TI-UBRA413- /136 191%) , IKONIN2/1(; /)30 3=/ 14 ; 3 /T1-8814813-/13%) 11" #18/% (318) GO4+ (%) ,
24(39) G04+(18/ 2%8/1%) , 1 2%6/13 /" THAO(-10) 13-/1) 46/813%) 11, 060) 213/ (31" /44T/%) , a3/ T1/G 5 4(+1/!
341=4) (5 /=00=1672 1 =+/MUSWIK24 (31%) G0d+(18/ 298/ (1" 784771/ G ; A(+T/NUS K24 (31%) GO4+(!
8/ 2987 (VH3/T) /G A(HFT/N ASWIKS/(3N ) GOA+(1 &7 298/ (1 " /8AT/ /G A(+T/NN ~>1 K8/ (3! 1) GOA+(!
8/ 296/ (18371 /G 3 A(FT/RTUUWIK24(3106) G04+(1 2%8/ (1" /84T/1 /G 3 4(+ T/ U U IK24(314) G0+ (!
208/ (R3S T1 /G 3 A(F T/ AUWIKS/H(318) GO4+ (1 208/ (1 /84771 /G 5 AT , IAU KB/ (31%) GO4+ (!
208/ (H83/ 11/ G 3 A(+T/N(
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S020Ib0BINake/=31 ; BA3IGATI0) 3/ T=304) 1481 (/COI/ 6/B1481E) GO/3HN) , 1/G ; A(+T/BAIKT2 1=+/ (1RATIK <!
BUR/)=HI3A/ )3/ T13=/ 14 5 3 /T1-YG1AG13—/196) NSIKWAID) + 2" /TVAGL/)3T0/ (10) 3413= /14 5 /T1-S48R14813-/13) 19
1) , KOW2/1(; /)30 13-/ 14 5 /T1-U8RIAR13-/130) 11, 0(; 8068/ , "1 28/1%) , 18/ 2%8/13/ " TH80(~10) 13-/!
YA6/8136) 11, 060) 213/ (313 7/1%) , 1 AQL/G 5 A(+T/ 1341487 21=+/D11

(
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\HV(?S*E*${

( = \=TIG /02N NEN(!, /(02) 7, 1381, 131120) /3-11 188/ =31481/G 3 A(+7/1341%68%7 21=+/ (!
L (3T/((AT)4)13=/1""7-0604+T) 481 2%8/1%) , 1 8/ 2%6/1 3/ THa0(-) EG-1 ,08&/7/)31 8/6/8(! 481 %) GO/34)
\6/TUSRI3-/1T/ (+83(T/6/%8/ , B-31/G ; A(+T/3AMBRT21=+/1,0, 1) A30)E8+/)=/1"" /-%GUA+THYI2 S (+T/ (!
G=/;302/1(;/)N0)3-71+; 3 /TI-34681A813-/138) 1DIC) , 060, +48(1 (; /)31 24T/102/10)13-/1+; 3 /71 -]
A303-/136) 19683/ T1/G 5 A(+ T/ 134T 2 1=+ /B-%6) " /84T/01 = AE/6/ 13-/ 0) 3/ Th=304) " [AE/ 1)/ G ; 4(+1/!
1) , 18/6/81481%) GU/3H! (~4E/ , 13-U31 24(31%) G04+(10) , 060, +U8(1-%, 17/, +=/ , 1843/ )=H9 247/1/)3T0/ (!
), (/)3 241/ 02/10)13-/1+3 /70 U881 83/ 71 /G 3 4(+1/1 =42 ;%77 1 341 " 184111 /G 4(+ 1/ - =0(!
(+22/ (3(13-U3R0(-1/03-/T1,0, D) AT/ (;4) , 134187 21=+/14TI3- 41 /=0 2/1/6/) 187 ((10) -0""03/ , 134!
DTN, 1246/10)3413-7134 ;1677900 _ ~/180) ,0) 2(10)13-0(!==%; 3/71, 068/ T13413-4(/1 481 43-/T1 3+ , 0/ (!
28 3T/, 61(02)080=0)31 (377 (177 (; 4) (/ (RARAEN) 21/ G 5 A(+T/ BAIHT21=+/ (K/V2WIWHT 1 ~#2/7!
/3E0IOASTiIO-06/7(1/3H8N@ASRII08/22! I WHTBAENS T@i! [47, )/71/34G010ARAILC, /1/3HENGAAR!
X/ (+3-%(%) 1 /3146001 @A@A! Y% , #/1 /3148001 @AGAT! U3-0(! 11 1203-81S™ " @il LU07J%! B10-06/7(% GAAR!
1;/7,0/1 1 /18001 QAATIYSBO(/) , /)1 /3148081 S ™~ diDIC) ! 277931 303(9! Parus majordi0) 060, +9(! E03-!
L0BR/T/)31 3 /T(4)Ha03# 3TH03( K(BAE! 6/7(+(1 & (3L /G 3 BATHAYN T/%=3/ , 1, 068/7/) 3881 341 (4=08! (37/((!
024813/ , 1 " # %227/ ((06/! 287! =4)T4)304)9 EB-1 Wl 27/%3/7 /(5 4) (/! /G=0"03/ ! "#! (B4E!
/G;847/71(1=42 ;%17 , 1341 8% (31 /G 5 84T/T(IKO%T/1/) /31 %8081 GAARID! *8(49! P. major,!0) ,060, +%8(! E03-!
LOBR/T/)3) 3 7T(AYHB00/ (! K48, 1 6/T(+(! (~# 7G=0"03/,1 ,08&/1/)3 T/ (GA) (/1 34 =) ,80)?! (37/((!
=4) ,+=3/ , WBEAL, 088/1/) 302/ (31, WHN2/1%) , 1)02-302/8022/ , 3/8H10663/T1=0;3+7/1%) , 1d1 20) !
B/ 7O E03-13-/1"148,, 1274+ 5 1 /G=0"00) 21 WIBAE /71 "4 #13/2 s /THS+T/L , OT/=3041%83/ 71 -16) , 80) 2106) , 1ol
BAE/T1"T/%3-0) 21 TH3/13-0)13-/1 (~#1 4) /(1 ,+T0)213-/1)07-31 ; /104, IKOWT/7/1 B ] %) \/7(3! GAABID!
>+T3-/1247/9 J/7)/ 2% 73 %80! KOAARNSL , /24) (31437 , 1 3-%3! EO8, ! -4+(/! 20=/9 Mus musculus
domesticust EB-1 ,0&/7/)318/6/8(! 481 %227/ ((04) | K(-4T31 843/ ) =H1 341 33h=11%) , 184) 2! 863/ ) =#1 34!
W= 7/(54), 7,1, 068/T7) 38 341 Wl (37/((47) KedT=/ 1 (E0220) 210 %) ,1 0)=T/%(/ ! 02 24" 1803#!

*/-604+ TV ER (! (/7)10)18/ (1 %227/ ((06/10) , 060, +¥8(1=42 ; %1/ , 1341 247/1%221/((06/10) , 060 , +%3(D!
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O%(374let alMKBASEIRIEA+) , 13-U310) 1h, +831 298711 ; T%2+/H = WES/HTH(N) , 060, +48(13-%3! , 088/ 7/, 10)!
1) GO/3H1 /G ; BATHNAY Y1) , 1 h=060341 (-4E/ , 1 6+8) /T 08031 ) , 17/ (080/)=/10)1 7/ (; 4) (/134! (31/ (¥
E03-1-07-H) GO/341%) , B4 EH/G 5 84TH4) 1) 0 2U8(1/G-0""030) 21-02-/T17/ (; 4) (/ (341 31/ (!

!

\)/!/G;B0)%304) 1 84T13-0(140) , 0) 2! 20681 /1 =07 3 4=2 5 +(1 5 B(0=038 =Y+ (/ , L") 34" 03496304 !
1/ (+830) 21874211/ (/G 4 T/KU /84 T7)=/ (0)INT , /3K GAGAID! > ) 43-/71/G 5 8) 304 10(13-%43!
80(-12%61; /1=106/13-71GT/ ((ATIH(1) A313-T/93/)0) 2!, +/BAIG==80 2304 ) 13413-/1/G 5 A(+T/DIW/881/3198)
KOASAIB! (+22/ (37, 13-U31GA8BAEN) 21/G ; A(+7/1341/6/) 141 208, 1 (377 ((ATI0)1374+31=0+(/ , 19) 10) % 0803
3T/ (;4) 1, +/BAY==8020304)DI>+13-/T247/98%= 114817/ (; &) (/%) , 17/, +=304) 10) - /) GO/ 3418/ 6./8!
A4 3-180(-13-31 T/, +=/ | BRI/ ) =341 2461380311+ 5 3 /T YN Q)=T/%(/ , D)+ 2" /T 48 )3/ (%) , !
(1)38A) 2/ TN 3-/1+4 5 3 /T -U881 481 3-/130) UL 5 AQHI =42 ;%77 1381 ;171 /G5 A(+1/1 202-31 -%6/1" /1)
L (/1480 200) 21/ -H604+T) 0(; B L 1 1RAT/V G AGHT/IK(/ /1 O=%; 3/ T CIDL </7(4) 4803481 3THI3 (!
(+=-100(! (=081 /-%604+T198) , 1 T0( 1136 10) 21-%6/1" /) L (~-AE) 1341 /1%68/=3/ , \RABBAED) 21 2%30) 210) !
3-1/71GO)/LG0=187"%= 1 (KUA)/(30/7) 1 IW/B81 QAQAID! . —/14;02%81/G 3 7/ ((04) 1 481%) GO/3#1 =) /!
UER/=3/ , TS T4, +=306/1" /- HB0A+ TOI(+=-h(1(/%7=-0) PRATIRI2U3/ W) , 1/ 2PHRHT) 2103/ (B-S31=3h+ (/!
h1=-%) 2/10) ) 1) 02%8_(170(1 (%) , 16-+8) /7% B03HIKWH3-1/ 3B @AGAIDISO(-1+(/ , 10) 3-0(1/G 3 /102/)3)
—6/1 /1)1 (-4E) 1341, 05 88 29630) 21" /-%604-+T1 ; T/604-+(B#IK(//10-%; 3/7IC] 91 (/=304) IBIRDGIRYA) , !
O-%;3/T1 9 (/=304)  ORISIS! (417727 ,8/((1 48 /G 5 A(+T/1 788/ =30103) E%(! ; A((0""8/13-%313-0(1 7/, +=/ !
3-/0T1%) GO/3#18/6/8(10) 13-/ (/1/G 3 /102/)3(0!

|

=N (FB(ARI3-00 G+, BI%T/1=4)STHTHIIAL; T/604+(1 3+, 0/ (1) 180(=13-3%31-%6./1 (+22/ (3/ , 13-
11 GA)(/((+=-1%(18T/70) 20)=T/%(/ , 1 246/ 2/)N1) , 1844 10) 2164T! (-/8/T%61/10)=1/%(/ ,\ E-/)!
0), 060, +U8(167/1/G 3 4(/ , 134=—/ 20=81H8HT 21 (+" (3 =/1KC , /1/3IHBNIGAARITY U+ /881 /31K @ASRI! (/!
118/17)=/(0)! ™)) (37,3 BT U=04720=19 QASSI! B0/, /)! /31 U801 S™ it >471 0) (3%)=/9 %63/ 7!

G A(+T/1 341 =4) (5 /=080=" T2 =+/ (9 **/ %604+ h((4=043/ , 1 EQ3-1 0)=T/%(/ , 1 R)GO/3#! ~(! /1))
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3= N(+=-I6(1T/ , 4=/ ,1/G ;8ATHOAY ) , 0)=T/%(/ , VTTH=1246/ 2/)3(0) LI/ THeO(-10) B-/1) 468!
I 11 ,060) 213/ (3IKa2h) /3148081 QAANSI0)=T/%(/ , 1 (3/7/ 434 ; 0=08 246/ 2/)3(0) 1 3/ Tha0(-1KL ; /7 , /!
1! [/T0I0AATIONY =T/%(/ , B3/ ) =HBM246/%) , 1T/ , +=/ , H=306030) Th0) "4E !, %73/ 1(O\Etheostoma
caeruleum!k™) , /7(4) /318081 QASDISIGN= 1 14819%=30603! " #1067T6%81(; 4%/ , | (KB 2%) , /1N Ambystoma
maculatumK[[%7, ) /T /38810AGAWINY , 17/, +=/ 1246/ 2131 #IBKTOU! (4+3-/T) )/ E3O Triturus
pyamacus! K[4)J4841 /31 U881 QASQI! 1) , 1 7/30=+843/1 (=+8;0) (8 Cottus perplexus' KO-06/7(! /31 48!
BAAAID = AE/6/T=4)3THTHI3A13-4(/180) ,002(3 15 /7 ,0/1%) , | [/TSHOIKGAATIONEA+) , 13-031274+; (144!
I/ TRO(-Y/G A/, BAL, 088717 ) IHBKT 21=4/1=4) =/)3TH304) (1,0, 1) 431, 088/ 710) B- /071" /- %604+ T E ~0=-!
3-7H W07, 340 3-71 /G /T027)3 " /0) 2 =4) ,+=3/ 1 0)! L =8/%7) 28%((! "4RA21 I) 11 %) , 1 3+ ("
11/6/1)30) 28-/180(~-RT4A 2 1=%2 4+8820) 28~/ 2 (/86/ (NE ~0=-B-/HIE A+, 1-%6/1, 4)/10) 3-/071) 3+ 70!
~05" 03!
|
1/G1-%, 141 (02)080=%) 31 /88//=31 4) 1833/) =H3! E~0=-1 E%(1 -02-/T10) 18/ 296/ (13-%) | 296/ (%) , !
V2" /148 13T/ (9 E-0=-1 E%(I84E/TI0) 18/ 2%8/ (13-%) ! 298/ Q1 - ~0(! (+22/ (3(13-W31&/ 28/ ( E/1/!
247/1%)G04+(13-%) 1 28/ (D! . ~0(180) ,0)210(1=4) (037 )3 EB-13-33184+) , 10)13-/1(/=4) , 1==%; 3/ 71 48!
3-0(13-7(0(IKO-%; 377108 1/=304) | @IBISISIN E~0=-1 (~-4E/ , 13-%31 28/ (1-%., IHIBAE/TIN3/ Y =#1341/ )3/ !
3=/ 1 /T-U81A13-/196) 11=42 91/, 13418/ 2%/ OV L/GL, 088/ 17)=/ ()L 3T/ (( 1/ (G A) (/ (1 -%6/1"11)!
115413/ 1" 164T/10)1 3/ THRO(-DV>ATH /G2 ;8781031 -(1 ™"/ /)| (-4 E) 13-34310) 16/ 28713/ THAO(~ 1 =4T30(48!
8/6/81 0)! 3-/1 —#; A3-UBH20=! 5 03+034741 0)3/77/)%81 HGO(! K™ <ClI EW(! -02-/7) =42 %7/ ,1 341 248/ ("
BABAED)?! /G A(+7/1 341 3-71 (31/((AT! 310; -/ )H8; -4(5 -%3/! KO+ /31 %8001 GASDID! _ -0(! =4+48,1 /!
W03/, 1 341 L 088/77)=/ (L " I3ESN) 2%/ (VY 1 8298/ (L0Y! 1), A=T0) /N 1/ (GGA) (/) ! (3740,
~AT24) /(1 (+=-1 W(! AT ;74,+=/,1 ,+T0)21 3=/ GT/(( /G A(HT/1 K*AHK2%1 /731 %808 QAARID!
UAT/46/T00) 1 2% 2 298(013-/1-#; 438 20=1 ; 03-+036741% , 7/ ) UBIHGO(IK = <7/ %=3(1247/IN+0=18#10)!
8/ 296/ (13- 10) | 298/ (1K [4/81/31%809 QASBIDL>AT10) (36 =/31 =AT30(4818/6/89 E-0=-10(1 7/8%3/ , 13413~/

GU/(TGA/YERC &4+), 13401 =02-/710)! &/2%87! 1-0"%! 24%3(%! Capra aegagrus hircusY
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=42 %7/, 1341 2%8/ (1483/7137%) (5 ATIHNA) K 44% 2% /3146001 QAARID! _ ~0(! 201 /1, +/13418/ 2%8/ (!
(/=1/30) 214/ (3142/)10) 1 AB%T0/ (13-%318/%, (13410)=T/%(/ , 1K = <M BT/ (1 7/ (G 4) (7 (K A4 2% /31 %6808)
GAARID™ AE/6/T0R1-%(1"//) 44+) , B-W3RASBAE) 21+) ; 7/, 0=3%"8/1=-14)0=1(37/ ((V8/ 2%6/13/ " Ta0(-!
274, +=/ | BAE/TI h24+)3(1 441 "4, #1 =AT3(481 3-%)! 208/ (1 KI/60/E/ 1 "#! 196)34(! /3! %809l @AGSHD!
UAT/46/T154) 21 /38)KOAS “NI84+) , 13-%313-/ 1 E-48/H" 4 , #1=AT30(4818/6/81481 3/ THAO(~ 1% (1! 7/ (+83!
ARG/ ((1/(;4) (L (LER(-02-/T10) 1238/ (13-%) 18/ 2%8/ (!

!

F/(4) (/B4MBT21=+/ (01, /37) , 1)314) 1 29%) #Ih=34T (N (+=-16(1=-/ 20=W81=+/1=4) =/) 3T5304) !
E03-1%1-02-/71=4)=/)STH304) 18/% ,0) 21341 27/%3/ T1%)30; 7/ , Y3ATIR) , 1H640, %) =/1""/-H604+7 (8! (+=-1%(!
0(1(//)10)13-/1%2"4) !, %2 (/80(-, Pomacentrus'amboinesis'k™w))(3/,3 11U=04720=131@ASSi!
U%7=+(! 1 WTAE)YIGAARID! . /1=4)=/)3T%304) 14813/ 1=+/03(/880("he&/=3/ , " #B-11,0(3%) =/ 1" /3E/ /)]
3-/10) 060, +9481%) , 13-/1;8%=/1E-/7/ 13-/ T 21=+/10(%, , 7, 01(A13-U31=4)=/)3TK304) !, /=1/%(/ (EB-!
L0/ , 3=+ (B3-/1T/(;A) (/1 /=119 (B E/8BIK ) ) (37,31 1 1U=04720=1919ASSil1; /7 ,0/1 1!
/186081 QAATIDNS0(=1+(/, 10)13-/17/ (/%1=-1 , /(=107 , 10) 13001 ==t 3/ TNEST/ 180131 /G 5 4(/ , 1341948347 2!
=+/(LO) L 377K/ G A1 /TN 3=1) 3=/4) EA1/) 246/ 1 341 1 3/(31 36 1! E3-4+31 kg7 21 (+" (%) =/D!
_=111847/38-/T) A)H(0?) 080=%) 31/ 88/ =348/ G ; A(+T/14) 124314813~ /80 (- 1"/ ~%60A+THBIT/ (; 4) (/ (120!
U6/1" /1), +/134B4E1=4)=/ )3TH04) 1!
|

>+T3-/T241 /9807 21=+/17/ (; 4) (/ (1-%6/1%8(41" /1) | (-4E) 341" /1068 /=3/ , 1" #14)342/ ) /3)=!
(2714813~ /1=4) (5 /=080=1=+/HATO0) WATO (+=-13-38- /12T /%3/ T14) 342/ ) 1N=142/1, 0(; IO /3E/ 1)
10)10), 080, +U81%) , 13-/1=+/1, )ATN3-/\E/BN/T13-/11/ (G A) (1 /0=03/ , IK~w)) (37,31 11 U=04720=19!
BASSIDI>4T1 /G2 ;8/81 U03=-/881%) , | U=04720=11K@ASRI! (-4E/ , 13-31V+6/) 087! (;0)#! =-1420(/9
Acanthochromis polyacanthus\E/T/%""8/1341, /3/=304847 21=+/ (1440+6/ Y8/ (13 W01/, \ERB-137/ , 447!
=4/ (I"HNE/T/14) (+==/ ((&+810)!, /3/=30) 200, +831=+/ (1 ;%077 , \EO3-1; 7/ , W3ATI=+/ (W4, #1 (0 /14813-/

LAY ATIAR=/1=+/1-%(IB(AL" /1) 1T/ 5 4T3/ , W RIGH=34T13-%31 2t he8/=316.40, %) =/17/ (5 4) (/ (10) 10 (-Y!
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$)/G3 /=3 8177, +=/ ,13-/0118/6/814819) GO/3H1GABBAEN) 21/G ; A(+1/13413- /1T 21=+/ (81 (+22/ (30) ?!
30631 3/ THAO (-1 /=%2/18/ (1) GOA+(1 4TI/ ((10) =073/ Dt =/ (/N T/ (+83( T/ (/27871 1/=/)3180) ,0) 2(!

1 248) (3TH0) 213-%313-/1488( ; 10) 21481 243-/1(13-%31/G 3 /107 )=/ N GT/(( (0?) 0R0="6) 38817/ , +=/ , 13-/07)
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|

176



\H\(7962%, %" E%*
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L0/)9DEYDON 079 = D1 = D9IW//(4)91 a8 U 4-) 430 109 E644) 91 DIAWI L3/ ERTRDI U9
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!

O%(374891X01and! = 0/ ((8/791109! ] %7/%3t @it U%7N+/J91O09A%7 (/) NUDIXDNOAT , /749'CD9! B 11%) , 091OD!!
K@ASE@ND!I</7(4)%803#!37%03(10) 17%3(! ; 7/, 0=316+8) /7%""0803#1%) , 17/ (080/)=/1341,/6/84 ;0) ?!
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and Evolutiond!39R~@dtR ~RB!, 40c!SAISAAGL/=/RDhbA!
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3A13-/ KT 215 -/1424) /11=-1/=1 (3488 #102 24" 0803#%) , 161=-9) 2/10) 1" T%0) | (3%3/0!
"04FG06Y04)(AdBhRBYI-33; clL, GD, 400477LSADSASBLID; ) ;" ; DAAGAISSASSA!

!

Y ORB-+/6891 DI 091 L/ ~%7 , 300 LIDO1 L3/ E%7381 D1 LI OM=—390XD! U702 2/ 79 LU0~ 83431 XD!1 109!
O, , 4= 191001 #J%791aDX08 F43-9100AR) | (2%) 911091 01 E%, 91109 E4"0) (4) 1Y W87+ ;91
alil _0/7) /YD L - 2=+ 191091 P 4734 ) LS8! LI 088/ 91 PIS PO=48(4) 9! . D9IWTh+""%=-31 N1
[082%)91001<081<0332%) SXONFA (/2" /7281 = DWDIY [ /78%08! 09! au=—/6%770%9! = D9L%2 9l
P/+-3+((91 1010D>01S5/) 291 SS0IWHEBHHO+06919! B 11=-) /0, /791 = DIK@ASRID! _ AE%7 , (1%!
=42;7/-1) (06/1=%38421481 3/ THR0(=""/-%604TISDAIR) , 1" /#4) , D\ Zebrafishy 1 09 NART !

-3 (cLL, 400472LSAISAT LI/ " I@AS@ATDS!!

Y%, #/9B09! _09IN/02-911000 B IWA43-91*DIXDIK@A@ANDI<T/ , %347 %i6/!20))AE(17/(;4) , 13413- /07!
=4) (2 /=080=THBHT21 (+ (I6) =/1"+3) 4313- /14, A+ TIGTA2 N ) AYHYKN6/1 3 1/ , W3ATD A frican
Journal of Ethology’58%hdhihbdD!!-33; (cLL, 400472LSADSSSSL%W/IS@hLT!

AW (37, 3N\UN! I IU=04720= 19UDICIKEASSINIO-/ 20=%818%721=+/ (10) 64721 ; T/#1481; 7/, %304) 1
3-T/%313-7102 5 4T3%) =/14814) 342/ Y1) , 1=4) =/ )3TH304) 10) 1=4T4817/ /8180( -0 Animal
Behaviour)829@SRHASTDI-33; (cLL, 4047?LSAISASHLING) "'/ -%6)RASSIABIASH!

AN+ ONIX+) 29! - D9IXA9*DIIX09Y D9 44) 9! = 09! B IO-4091YDIK@ASLIDINA ) PH/721/G 5 4(+7/1341
30; -8 -4(; -3/ 183/7(1-4724) /1" %) =/1%) , ! = <9 = <Co%) , 1 = < . 12/)/V/G;1/((04)!
01/ %60(-KDanio rerioll! Environmental Toxicology and Chemistry935%@@TTHA@ " bD!
-33; (cLL, 40047?LSAISAAQ@L/3=DRR " d!

U760 9! L0190 B 1= +3=-0(4)9U 0! =DKS™ ~dIDI*640, %)=/17/(; 4) (/1" #1%, +83D) /E3(K=#) 4 (!
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SHTT-A0(/TI) , 1) 4345 -3-U8 2+ (16070, / (=/) (1341=-/ 20=81968%721=+/ (O Behaviourd 123)
~ dHSAdDI-33; (clL, 4047?LSAISSbRLSABTAR ™~ dOAARS!

U%GO20) 4910091, /IWT03491 _ DILID! = %61 L086MIWH30(381 DI ™ /7=+8%6) 49101 NI U 4793491 109! I |
[ 4+6/01*DK@ASAIDIU /%(+70) 21%) GO/3#10) 1/ TH80( -1 1=T030=W817/60/ EN Behavioural
Brain Reserchd 21491SdnHShSI-33; (clL, 40472LSAISASHLID" " DRASAIACIARS!

U4, /839! = 0910806891 5091 0=-%/891X091 U =>%78%) , 91XD9IS5/) , /743-91UD<D! B 1F5707-301*DIK@AS D! 1!
;-#(048420(3_('60/E!48!-42/4(3%(0(0!Advances in Physiology Educationd'399@d H@bbD!
-33; (cLL, 40047?LSADSSA@L% , 6%)DAASAND@ASA!

U%3-0(9!09! B 11 203-9'FDIXDI>DIKS ™~ @ND!I640, %) =/14&1%7/%(1 2%7 1/ , 'E03-1%!=-/ 20=%81%8%7 2!
(+" (%) =/1""#18%3-/%, ' 20) ) AE(KPimephales promelasii0)!%!)%3+7%8!-%"'03%3d! Canadian
Journal of Zoology9 709'SBhRHSBhbD!-33; (cLL , 40047?LSAISSR "LJ ~ @HAAR!

UKT=+(X01<09! | IWTAE)! [D'aDKGAARIDIE/(; 4) (/14815 +2 5 10) (/7 , \(+)&0(=1341=4) (; /=060=!
I=—/ 20=081%8%7 2!=+/(c!%) 10)3/7%=304)1"" /3E/ /) 14)342 /) #!%) , 1 (02 +8+(1=4) =/ ) 3T%304 ) D!
Canadian Journal of Zoolog))819'SbhSHSbhhd(-33; (cLL , 40047?LSAISSR " LJARHSbd!

U07J%91FD1 109! B1O-06/7(0! - DI<DIKQAA@WDIWT44 1 !1=-%TKSalvelinus fontinalisM=%)",06&/7/)30%3/"!
==/ 20="81%8%72!=+/(1; 74, +=/ 1" #!,068/7/ )32 /L(0I/'=8%((/ (14&!=4) (; /=0}=(0!!
Journal of Chemical Ecology91289'dddHdbB0!, 40c!SAISA@RL%CSASBABBSS@hbR!
!

U07J%91FD1 109! B1O-06/7(9! - DI<DIK@AARIDIF/(;4) (/14&N+6/)08/1T%0) " 4E1374+313411
6%7#0) ?1=4)=/)31%304) (14&!=-/ 20="81%8%72!=+/¢c!7/ (; 4) (/'3-7/(-48, %) , | (+7606%8! , +70) ?!
=41 ER-!;7/,W47(0!Canadian Journal of Zoology, 819 TTH  dl!
-33; (cLL, 40047?LSAISSR " LJA@H@Sh!

U03=-/8891UD! = 09! B TU=04720=191UIICDIKAASRIDIN)34?/) /30=!,068/7/) =/ (10) ! O-/ 20="%8!%8%7 2!
=+/1574,+=304)1, /3/120)/1%)30; 7/ , %3477/ (; 4) (/ (%) , 18/%7) / , 151/, W34ATIT/=472)0304)D!
Behavioural Ecology and Sociobiology% 6 73'SSARHSS@ ~D!
-33; (cLL, 40047?LSAISAANL(AA@DbAHASRHSARNHE!

U4)/30/79'009! B IW/8891DNUDIK@AGANDI</T7(4) %803#137%03(1=-%) 2/1%83/T1%) 14 ; ; 473+ ) 0341341 2%3/0!!
Proceedings of the Royal Society B, Biological scienced2879@AS™ @ Rbi!
,40c-33; (cLL, 400472LSADSA™TL7(; "0@AS "0@ "Rb!
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<0V%)AE (H0NDIX+T/=1%91<DINCTY%I%T 4 EICOTY / ; 1TV LIEAN (/19 J /7" +12H %)Y /27 )%, /9!
WDIUDINDI! BIO-%, J0) (1% UDIK@ASAND!*=30603#14413-/1-# ; 43-%8% 2+ (1t ; 03+03%74#10)3/77/ ) %8!
%GOCIK = <Cl%GO(M'%) ,1022+)/17/(;4) (/10)1=%T7;180) / ('E03-! , 06&/7/ )31 (+(=/ ; 3008034134
L0(/%(/0 Fish Physiology and Biochemistry)419S@bSHS@hT!

-33; (cLL, 40047?LSAISAANL(SADb ~ dHASAHAATBHR!

<08/-6%79*03! . 4E)IFDIUI9! B IWB+(0IFDIKQA@AND! . -/10)3/T%=306/"/88/=31481=4; ; /TIKCCHI%) , !
=4) (; /=080="%8%721=+/ (1 (+"" (%) =/14)1""/-%6047%817/ (; 4) (/ (148! 3/ T80 (- 'KDanio rerioll!
Behavioral Brain Researchd!3819SS@BA@D!-33; (cLL, 400472LSAISASHLD" " TD@AS "DSS@BA@!
!
S+%, 74 010N FA (9D 09104 (3%9I>D 091U p88/ 79! L DIaDd! 1.3/8%) /88491 DI 09INATA DI 1!
FA(/2" /7?29 - DIWDIK@AS " WDIC) 6486/ 2/ ) 31481%) GO/ 3#H801 /1™ /-%6047(1%) , " 7%0) 14G0 , %306/
@1/ ((10)13-71==74)0=!/8&/=3(14&1%8%7217/%=304) 10) 13 /"' T%80(-! ; 4 ; +8%304 ) (0!
Neurochemistry International9!1299\SABBBTT!!
-33; (cLL, 400472LSADSASBLD) /+0) D@AS "DSABBTT!
!
N\AAFQIUD 09! B! %) , %3 FOIXDIK@AShID! = # ; 43-%8%20=H ; 03-+03%7#H% , 7/ )%8%) , !-# ; 43-%8%20=H!
; 03+03%7#H?24) % , %81%G/ (¢! (/G! , 068/77) =/ (10) 17/2+8%304) 14&! (37/((17/ (; 4) (0603 Stress9 209!
BhbHB " B!, 40c!SAISATALSA@ART ~ AD@AShISRb ™ d@R!

7, 91X091 = 482/ (91YDlaDd! = 483919501 ] 091>%J/809! D91 B 1B%339! <DIXDIK@A@AWDI <7/ 2%3+7/1"073-1(3+)3(!!
JHTSHI2T4E3-1%) , 100! 3 4((0"8/!, T06/TIAR T/ ((HD) , +=/ , 1293/ TYUBI/8/=3(10) 3-/12+ s #1
Poecilia'reticulatallJournal of Fish Biology%969dAbHASdD!-33; (cLL , 40H
4720(-/860/8,00,, 204=8=D47?LSAISSSSLV&" " ISB@RA!

F1047/! . /%24KRASTIDIFCI*18) 24462/1%) , 1/) 6074) 2/ ) a4 T (B0(=H81=42 ; +30) 2D F 1!

S4+) , %304) BATI LI0(=K81042 ; +10) 21T 0/) Y H+ (ST S -3 (LLEEEDFH; 741/=10477L!
!

F%2" 4910091 4=/80) 91091 U %7=4) 9109 ] 088%) 46%9I! = 091Y 4% 14 (109! 09!, /1=<"*7/+91UUDI 09!
\806/07%9! . D1=<D91W0%7=/884 (91NDIXD! [ D91 <0%3491DIN9! B 'W4)%)9IOD! - DIK@AShWD [ /) , /7!
,08&777)=/(10)1%227/((04) %) , 1=4730(488/6/8(10) 13/ T80 (+""V/=3/ , 1341+) ;77 , 0=3%"8/!
=-14)0=1(37/((O'Physiology & Behaviourd'1719dAHABD!

-33; (cLL, 40047?LSADSASDLD; -#(**/-D@ASLISEDARE!
[

1%)=-/(9">D! = DIONI U 0#%09! ODI *D9!<0)) -4HP /349100 >09! B IW%77/349 FD!aDK@ASaWD! 137/ ((17/(;4) (/(!
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341=-/20=%81%8%7 2 !=+/ (10) !P08/1308% ; (%! Physiology & Behaviord! 1499 THSRI!
-33; (cLL, 400472LSADSASHLD; -#(**/-D@ASADIAdDASA!

1203-912000J09! B 1] %879 BDIBOIK@AADID! . -/1748/14813-/1-# ; 43-%68% 20=H ; 03+03%7#H% , 7/ ) %81 %G0(10)!
N/+141) ,4=10)/17/(;4) (/ (34 31/ (' Dialogues Clinical Neuroscienced'8IIRTRHR ™ d!
~33; (cLL, 40477LSAIRSTThL, =) (0@AABITIBL((203-"

1203-9EMOISDIKS T D! - =/17/ (5 4) (/1487 (37143 3/ THGI(/ 20; +) =33+ (%) , | [ %3-487 ;0(’
WWV/1/) O(KPisces, Gobiidaell3dl=-/ 20=481 02+801874210)+7/ , 1=4) (; /=080=01%) 1*8%7 2!
F/(;4) (/) [4"0/ (O Etholog)9 8 1910h~HA™ ANl-3; (cLL , 40472LSAISSSSLISBR ™ H
ARSAIS ™ T~ 13" AAhNBIG!

137/ 079 P B[ /7808 FOKGAATIDI*GRT21(+" (30)=/10) , +=/ , 1" /-%604+THBIT/ (5 4) (/(10)!
J/"T%60(-KDanio rerioll!Behavioural Brain Research,!188%ShTHShh!
=33; (cLL, 400472LSADSASHLD " TD@AARDISADARS!

1=-V48, /Y908 134(1-+(O18! 1 1S50) /7281 LDIKOAACND! = 4/(10) , 060, +4816370%304) 10) 1 (37/( (!
7G4/ (M%), 1%)4)0(30=""7-%604+717/88/=31,06/72/ )31 (37/ ((1=4;0) 21 (31%3/ 20/ (10) V+6/) 08/!
T%0) " 4E1374+3y'\ Physiological and Biochemical Zoology% 789hSdHh@RD!
=33; (cLL, 40047?2LSAISATbLBR@SAR!
!
1=-)/0, /720%)0PNICTA) (4)8! [09! B 110/ 2/80KGAADIDN 137/ ((1%) , 1-/83~c! ; (#=-48420=e!
" /-%604+7%891%) , 1'048420=%8! , /3/7120)%)3(0!Annual Review of Clinical Psychology, 19!
bARHD@TD!-33; (clL, 400472LSAISSBOLY) ) +7/60=80) ; (#)SISAGTARISBBSBS!
!
19) 34 (9D 209! [ 0%=420) 01D 0T 81 UT=4) 00! = /20)90Y DI 137/ 1H8AG%! 091" 7/+91U08! I 1!
YU+ /889D J DIKGAGSID'L/G! , 088777 )=/ (1 (=3 /137 THEO(~1 3 /T84T 2%) =/10) 141" 0633/ 74414
%) GO/3#13/ (3(1%) , 1017/ (;4) (/1341%=+3/(=4 ; 48%20) /131/%32/ ) D! Neuroscience Lettersd 7599
SRd™ “RI!-33; (cLL, 400472LSADSASBLD) /+8/0@A@SISRA ™ ™ RD!
!
SATHNDIK@ASSIDILT/ (M%) ,1022+) /124, +8%304) 10) 80(-D! Developmental & Comparative
Immunology’d' 359 SRbbHSRhdD!-33; (cLL, 40047?LSAISASDLD , =(D@ASSIANDAAQR!

J42/010090 B/ 7791<D! = 091N ) 291009 B W8 , 0((/743349WDIK@AShIDIOA4) (; /=080=%) , 1-/3/74(; /=080=!
18%72!(+" (3%)=/(10) , +=/1""/-%604+7%8!7/ (;4) (/ (10) W+6/) 08/1=%380(-'F-%2 , (%IN+/8/)D!
Neotropical Ichthyologyd'159S™ T@HA@@BD!-33; (cLL, 40047?LSAISd " ALS ™ T@HA@@BHAASbAARD!
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JUr2%NZ0YIZ(0724) , 9091</V3(019! 2 091 ] %72%9TU0! = /2/73/790Y MU0 10=(9'aDd! = %88/ 791x09! B 1!
*80=J 1091 UDIK@ASAID! . -/1(E0220)?!; 8+(H2%J/13/ (3c!1%1) 46/8!-07-H3-74+2-124 , /8164T!
B((/((2/)31481%) GO/ 3#H7/8%3/ , 1" /-%604+T710) 18%76%8!1%) , N+6/)08/13/" T%80(~KDanio reriol!
Scientific Reports)'8)(Shd~Al!, 40c!SANSARTL(BSd " THASTHRB ™ T "HS!

1/7)72%31D = 091U /0V/79N\DIOD9! , /1Y 847391 ad! F9TY 448-%%(91X0ILID9! B 'W4-+(9IWD! [ DIK@AARID!!

2 06&/7/)=/(10)!""%(%81%) , ' (37/((H0) , +=/ 1 = <*17/?2+8%304) 140 EM, ! -4+(/120=/1(/8/=3/ ,!
§471-0?-1%) , BAE%??7/((04))! Hormone Behaviord439S™ hH@ABI!

-33; (cLL, 400472LSAISASbL1AASTHAAbOKA@NAAASRHE!

!

B%) 291X0915%) 29! = 091 = +9I [ 09 %) 29\ ladi et )9l - 09195%) 29109 L/ 70 1 +84#9!1PD9! 8 ; #(-469! a!
2 (30(8%6 (1%%9! . DLLD9! = /720)90Y 01098, /1" 7/+91UDI 109 Z%" / 2%84691 Y DI P! B 1Y %8+/889!17!
JOK@AGANDI*1N/E!I2/3-4, 8ATI60" TW0AIH"%(/ , 1)) /+14 ;5 -1) 43 ;0) 214813/ TO(-Dlournal of
Neuroscience Methods,'3339SATAbRD!-33; (cLL , 40047?LSAISASBLVIV) /+2 /3-D@AS “DSATdbR!

B0(/), /)W B1O-06/7(%! - DIK@AADID! . -/1748/144!; +"80=!=-/20=%810)&472%304) 10) 1%)30; 7/ , %347!
"/-%604+ 1! Communication in Fishesd@d H@hT!

B0(/) , /)W - 0910-06/7(9! = DI<DIWTAE) I [ D'and! B 1L 203-91FDIXDISDIKS ™ ~dWD! . -/1748/1448!!
/G5 107 =/10)T0(1%((/ ((27)361%640, %)=/ 14R1%T/%(1=—/ 20=He818%"" 168/ , | E03-18%3-/% !
20))AEW%12!; -/7424) /1" #1=4) (; /=060=("%) , - /3/74(; /=060=(D! Ecoscienced(29'SSbH
S@@D!, 40c!SADSATALSS "dbTbAIS ™ ~diSShT@@hd!

SBU(/),/)IWD! = 091 B 11 203-IFDX0SDKS ™ L. —/1/88/=31: 81 ~#(0=%81=4) , 0304) %) , | (~4%82%3/1!
8 2080%7034!14) ! ; 74808/ 7%304 ) 1 481%8%7 21 (+* (3%)=/1=/88(10) 13-/1/ ;0, /7201 488%3- /%, !
20))4E(0Journal of Fish Biology%'509'h™ "HTAT!-33; (cLL,, 40047?LSADISSSSLVISA ™ dH
ThB™0S™ "hi3""AS ™ hRIG!

!
B4) WFNENI>T/)=-3IX8! 1 IF-+(CDOWDKGAS 10! = 068/7/)=/(10) 1 (3T/((T/%=30601" /3E/ /)1
J/ " 160 (-1E03-1%83/7) %306/ (317 ((1=4;0) 21 (3#8/ (0! Royal Society open scienced!69ISTSh™h!
_33: (clL, AD472LSAISA TLT(4(0STSh ™ h!
!
Z/)1000Y D10 L4+J%91N1AD! = /91 G0(91=DHUIDIINO2%9IWD! = DI091=7%0V49!<D1=<D! = DI.091 ] 0/07%9!XD! 2.09!
O%2%7?249'a0!*09'Y%80)0) /9'ad™\806/07%9! = D1\)! = /09! B 15%81 /79! ODICOIWDIK@A@AND!
O470%) , 7+2!1(%306+21/G31%=3!; 7/6/)3("%8%7 2! (+"* (3%)=/H0) , +=/ , \&/%TH!%) , %) GO/ 34H801 /!
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17(;4) (/(10) %, +8313/" TH0(-D! Zebrafishi 1 7 SBAHSRAD!
-3 (clL, 40477LSAISAT “LI/*"D@AS “ISTAd!
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8T!B6>7(QCC((!
@%"%,).(FS*EI**g-"

IXHG(!"#$%&'()*(+%,*-").$&'(&,)$&($"(0%1,Wi&(rerio((

| *E3-4+2-00 1/ (/%7=-/7(1 -%6/1 0)6/(NPU3/ , 1 )+2" /70 481 5 /7(4) U034 3THO3(9! E~0=-1 Y7/!
"/ -9604+T(1 331 (-4E! =4) (0(3/)31 1) , 060, +48! 6%T0%04)! 46/ N2/1 %) ,1 "/3EL/)! =4)3/GI(0! 4)!
1)02%8(1 (0)=/13-/1S RACKT/B0/E/ , 10) 1 YHO(/T! 11U p8s/ 791 @A@SI! 19) 30==-01 /3148091 @A@Si! 1342 ; (!
B! [7443-+0(9 GASAIIWOT4! 11 13%2 ; (31 GAATI! P/%6/1 /31609 QAGANN ) GO/3# ~5h(1 ) 431" /7)1 (3+,0/ !
S 7/604+(8#10)13-0(! EW#! - —/1 2H0)1 %021 4813-0(1/G 3 /10273 E%(1341 /G ;8417 E~/3-/710) , 060, +%8!
I/ THEO(-16T0/ , 1=4) 03/ ) B#10) ) GO/3#1A6/T02/19) , =T4((1=4)3/G3(10-%; 3/ TICCI4813-0(13-/ (0 (!
E%( ,/(02)/ , 138 h((/((13-710) , 060, +%81 " /-%604-+To8! BT0%304) ! 0) ! %) GO/341 0) ! 2%8/1%) , 1 &/ 2%8/!
I/ TRO(-1+(0) 213-T/11 0TI/ (et 3-/1 ) A6/8130) 11, 060) 213/ (N 3-71 45 /) 18078, 13/ (B ) , 13-/
802-3L, U711 3/ (3 (1 3=/ (/) 3/(3(! =H6/1 " 1)) " T4% 841 +(/ , 1 341 %((/((! %) GO/34H801 /1 "'/ -34604+7(! 0)!
3/ THEO(~ IKOW=-%31/3H8IGASAT! [ 42E0) /38091 @ASOil L3/ EHT3L/381GASSi UM3-+7! I | [ +4%1@ASSi!
U%?2) 41 /3148001 QASil = +%73/1 731%8081 QAS WD . —/17/ (+83(14813-0(1==%; 3/ TV T/6/%8/ , 13-U310) , 060, +U8(!
(02)080=I) 3BH1=-0) 2/ , 13- /071"" /-%6604+T(12/%(+1/ , 10) 3-/1B-17/5/ (3Q1C) 3-/1) 46./813%) 11, 060) 213/ (!
0), 060, +%8(1 (02) 080=U6) 361 /G-0""03/ , IBAE/TISHI/ Y =H1341+; 5 /T1-U8R1 4R13-/1 ) 46/8138) 11, 060) 213/ (1h!
W1V +2 1148 )3T/ (16) 1\ 247/102/10) 13-71+; 3 /T1-U881 4413~ /1) A6/8136) 11, 060) 213/ (310) 13-/
(/=4) 13/ (1=42 ;77 , 13813-7 101313/ (3L (+22/ (0) 213- 141" /=42 /18 (1) G4+(IC) 13-/14 3 /) 180/8
3/(3010) , 060, +98( (; /)N N2/10) 13-/1=/)31/10) 13-/ (/=4) , 13/ (31=42 ;%77 ,13413-/13/ (1 4) /DIC)!
807-3L, %7113/ (3810) , 060, +%8(1(02) 080=16) 38411 ; /) 318/ (10 2/10) 13- /1802 -31-U8a1A813-/1(/=4) , W0?-3L, 71!
(3 =42 ;%77 1341 3-7V 0131 3/ (3! (+22/ (021 3-W31 3-7H1 " /=42 /1 24111 %K) G4+ *8-4+2-1 3-/1
" -h604+T(1ARI 296/ 1%) , 18/ 298713/ THEO(-1E/7/10)=4) (0(3/)10) , 060, +%8(17/(; 4) , 7, 10) 3-/1 %2/
#9017/ (+830) 213411 (02) 080=06) 31 02 -84 7/ 5 /96306 08031 / GO 23/00\3-/71 3+, 0/ (1-46./1 , /24) (3737,
3-U313-/1=4) 0(/)=HIKY , 1 7/ (/)=/1 48"/ -K604+TH8! , 068/T/)=/ (VHT/1 21 /83/ TV 31 83/ 71 T3~ /71 3-16) !

JRT80/7) (3627 (LA81808/1KUI%= = 4)%8, 91 ™ TRIG! (+==1%(13-/1 3+, #1173 4T3/ , 1 " #1W+, /61 /3146D1KS ™ W)
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E-4184+) , 13-%31 6%T0%304) 10)1 '/ -%604+7(10) 14 ) 46/816) , 15227/ (067! (03+4304)! /G-0""03/ , 1413/
804)H-/%, / ,1=0=-80, 9Steatocranus casuariusNE/TN241/1=4) 0G/)NE-/) 3-IHIEL1/%14+) ,14) /!
BIWTARNR/1=42 01/ | 13-0) L E-/) 3-FHIET/V (3, 1H313-/1%2/ 1 441 BHDA! 24)3- (01 <486/70) 41 /3194801
KOASDIIYB(A! , /24) (3737 , 13-93146/T1%)10) , 060, +968_(1808/ (5 %)L /7(4) Ha03H 6%T0%304) 1=4) (0(3/ ) =#!
0)=T/%(/ , 0,1 (+22/ 3/ , 13-0313-0(L ER (" /=W+(/1 481311, /=T/(/10)13-71 5 B (30=0341 4810 , 060, +4g!
" UGUA+TIKN2/H, /37 , /)3 3 B6(0=0308! E-0=-1 (1 UB(AI ™" /7)) , /1 24) 3T/ ,10) 13-/ 1803/ TH3+1/1 4))
4 2% 1"/ hG04+TDI 8813~ /180(-13/ (37 , 10)1O=%; 3/ TICCHE/T/ 10, +83(! (413-0( 2% ~%6/10)=T/%(/ , 13-/
T/ 5 PR3N QU341 7 -0604+ T8 , 088777 )=/ (16) , 1T/, +=/ , ;8 (R0=03IC) 13- /71 (3+ , 0/ (810) =4) (03/) =1
D)1 "'/-604+T(1 (! /7)1 8A+) 1341 AL 411341 G=3AT( 0)=8+,0) 2 —+) /T 2/) /1 1G;1/((04)9! 47!
I/ THAO(-! (3TH0)9164T! /G2 5 8791 08, H3tE 5 /1 (~AT3180) L I/ THRO(~167/18/ (1 %) GOA+(13-%) 1874347 , 1) , !
6"0) 413/ THAO(-318) , 162/ IKT/ B0/ E/ , 10)! [/)%T041 /7319809 @AGANS! (+=—13-U318/ 2%6/13 /" TH0 (-1 441 SA!
24)3-(1 48,1 /G-0"031 BAE/TI W)GA+(1 /(A (/(1 ) ,! 246/2/)3 =42 ;%171 341 B@! 24)3-(! 48,
K1/60/E/,10)! [/)%1041/3 %8081 @AGA! <08 ; 4331 /314808 QASEIDICY 13-/13/ (3(1=4) , +=3/ ,10) 1 0= 3/ T1CCY!
—¥) A TRI6/(ES1=A)3148/ , BATT/ , +=/1"/-%604+THBN) =4) (03/) =H1) , |(4B-/18%=11481=4) (0(3/)3!
" UGUA+T(EST/V; T4 8, +/ 138143/ TI8K=347(DIC) 1O -% ; 3/71CCCH!, 088/ 7/ Y3081 2/) /1/G 5 7/ (04) 'EH(!
0)6/(302%3/ , 0)147, 71841, 13/ 120) NE-13-1T(; /=080=12/) / ({E/1/1=4)514880) 2% 5 /=3(1481" /- %604-+7!
0)3-/1,08&/7/)31274+; (1) , 1 (/G/ (144180 ( -0
I

C)! O=%;3/71 CCYl ;T0)=0;%8! =42;4)/)31 W)UEH(O(! K<O*N EW( +(/, ! 34! 0)6/(N%3/! 3-/!
T/04) (=031 F3EL ) 3-113-T1 1111 5 %37 13/ (3(10) =8+, 0) 213-/1) A6/8130) 11, 060) 213/ (30145 /) 14078, !
3/(30) , 1802-3L, WT 1137 QA1 73/720)0) 213-/1"h(0=! , 02/ (04) (B-S31=Y+(/ , 13-/12/%(+7/ , 163 T0%"*8/!
h((4=0%04) IKT/60/E/ , 10) 'Y HO(/T) B LU SB/TI@AGSID! - -/180) ,0) (!, /24) (3737 , 13-9313-/1 201470341
4810) , 060, +98(_|6%T0%304)10) 1) GO/ EN(1/G 5 810) / , 1" #13-/1) A6/813%) 11, 060) 213/ (D! - /117 20) , /7!
E%(1/G;8H0)/, 1" #13-/14; /)180/8, 13/ (31%) , 13-/1802-3 , T3/ (3, /57) ,0) 214) L (/G = 4E/6/7 - /!

<O/ (+83(1,/24) (377 , 13-313-/1) 46/813%) 11, 060) 213/ (NE%(184%, 7, 10)13-/1807(31=42 ; 4) /) 3144
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3-/1<O*NE-08/13-/14;/)180/8, 13/ (31%) , 180231, T 113/ (IE/1/184% , / , 10)3413-/1(/=4) ,1=42 ;4) /)3
A43-/1<O*D -/ 1/8AT1/93-/1<O*1T/ (+83(1(+22/ (37, 13-431""43-13-/1) 46/8136) 11, 060) 213/ (31%) , 13- /!
4;7)80/8, 13/ QLE/1/1) A31=4T1/83/ , " (3-FHIE/1/\AT3-424) 4810) 13- /1) ket (0(\E-08/13- /143 /) 18078,
3/(3%) , 180?-3L, Y113/ UE/ /1) / 24306/ 8#1=471/8%3/ , D!
I
XHN(@%"%&ESE (E-"&,-.(I"F%,.$"$"K(+%,*-"). $&!(&,)$&*(
: </T(A)UR03HL 5 -/ ) 4345/ (1 + (U8B, /(=107 /13-11385 1 (1481 5 /T(4) U031 3-9631067/1 (+*3¢ 3 / (1 44
3 /T(4)RR03H13THO3(O! (+=-1%(1 48, /79148, / (301 (—#/T0N%) , | (~#/ (L E-0=-1%T/1 5 /(&) 8034134 ; / (13-%3!
/N (+"34 5/ (148137148, ) / ((I3THO3IK Y Sh0(/ 7! I LU B8/ T91@A@SIDIC) 13-0(13-/ (0313~ /1%) GO/ 3#13ToH031 (!
(+7,060, /7,1 0)341 0)GO/3#1 3#; /(! 393! 0)=8+,/,1 8/%(3! %) G04+(! %) ,! 24(3! %)GI4+(! 0),060, +%8(!
h==47,0) 2! 3413-/10) 060, +18! 8/6/8! 48! %)GO/3#3! (1 0, /30807 ,1 0)! O=%;3/7 CCD! >0) ,0) 2! , 088/7/)3!
S /T(4) k034134 / (14819) GO/3#13-WL E/1/1=4) (0(3/ Y01 (+22/ (3/ , 3-%313-/1/1 291" /121 ) 1 (3-43IE/1/!
L8817 YBYG5T/((/,0) 3-/18/%(3%) G04+ (1) , 1 24(31%) G04+(10) , 060, +H8(10) 1" 43-12%8/1%) , 18/ 28/ !
I/ THR0(= 1=+ (0) 213-/1=4) (0(3/)3! 5 - /) 4345 0=16%T0%304) 10) %) GO/3#)! = 08&/7/) 3081 2/)/1/G 57/ ((04)!
E%(1=4) (0, /7/,10)10-%;3/T1CCCI4813-0(13-/ (0(DIC) 13-0(!=—%; 3/ 7913/ 1343081 F P 1 E%(1/G3T=3/ , 1474 2!
3-/1"TH0) (V4418/%(396) GO4-+(1%) , 124(31%) GOA+ (1 2%8/1%) , 16/ 2%8/13/" THEO(- %) , IE/10, /)3080/ , 12/)/ (!
3-93 E/7/1 (07)060=%)31 , &/ 7/ ) 3048841 /G5 7/ (1 , 1" RE/1)13-1 ,0&/T/)31 274+ (%) , 1 (/G/ (N E-0=-!
(+22/ (3/ , 13-W316%70%304) 10) ) GO/ 3 E%(180) 1/, 13416%706304) 10)12/) /1/G 5 7/ ((014)D!!

|
XHZ(D$&"%**(E-"*%RI%"E%()"F(/%, $&PASB (). $&'(&,)$&*(
!>03)/((!:4) (IN+/)=1 (0)-/T038)=/12/=-8)0(20%) , |5 -/ ) 434301, 088/1/)=/ (1 2+ (31" /(-4 E) 34!
1 24) (31%3/13-W31%1206/ ) 31031 -%(17/ (5 4) , / , BAL(/8/=304) K(//11/8/1/)=/ (10)110)) /3181 @AADi!
T/60/E/ , 0) 1> 1044241 /348NIGASRID! . /1) +2" 7114817/ 574, +=306/1484(; 10) 2174, +=/ |
L3120/ (3-11/645+304)%7#1803) / ((1481%)10) , 060, +48IK(//17/8/7/ )=/ (10) 1 10) ) 1/ 314801 GAADIDIC) !

O-%;3/TICT 9184471, 088/ 7731274+ ; (EW-1; - /) 435 0=16%T0%304) 10) 1) GO/ E/T/1 (3%""80(-/ , 1) , !
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3-/1)+2" /11481722 (800, 1) , 18/ T3080(/ , I8/ TI=T4((0) 2UE%(1=4+)3/ , IL+7; T0(0) 28813~/ 7/ E(1) 4!
(02)080=%)31, 088/77)=/10) 3-/1)+ 2" 711481722 (80, 918/ T3080(/ , ) , 1371743 AT304) 4RI/ TR0 (304 !
“SIES1))GOA+ (%) , DA HE) GO4+(18/ 296/ (%) , 1 2%/ Q1!
I

L=/ /020)K04) 1 #;43-7 0 (+227 (B(13-%31k88/8/ (\T/83/ , 1341-02-/TIR03) / ((67/ 646 4+7/ , 1" #)
(/8/=304) 31 (A13THB(1" /0) 21003/ ) (/8HI(/81=31 , | (- 448, 1T/88/=380338/14T1) 4%, , 0306/12/) /3)=!
L 088/17)=/ (313-/ /8471984 E 1~ /103" 0803417/ (+83( E -/ )| (+=-1488/8/ (1-46./1"" /=42 /180G / , 10)
45 +8604) KT/60/E/ , 10) 1 T0#4 241 /3881 QASRID! - —+(313-/180) ,0) 2(1(+22/ (37 , B-Y31%) GO/ 3 E% (!
VANGHBA+T/ 1 HI(/S=04) Y, +11, A13-/18%=11481803) / ((1=4) (/N+/ )=/ (I (12 /%(+T/ , 1" 413~/
Y+ 2" /1822180, 1) , 18/ TIR0(/ , DU ] T2+ (1 /3UBDIKAS TSIRB(4184+) , 13-U313-/1) + 2" /11441 /22(!
BH0 , 1" 18/ 296/13 /" THAO (-1 E03-16%T0304) 10) | 5 /7(4) U8U3ITHO3 (! ; TA%=306/16/7(+(17/%=306 /N E(!
(0207 %72+ (/3881 QASTIDIE/ 74, +=306/1(+==/ (121" /1-02-/TE-/) 1 298/ (%) , 18/ 2%8/ (0!
L5901 -046/13-/1(H 2/ 13 /T(A)RB03HI=42 ; %7/ | ER-13-A(/IEB-1, 088/77)31 5 /7(4) U030/ (K*T04 241
/3B QASRIIOA80) (1/3U88IGAS INI>ATL/GH2 ;8/9177 ;14 , +=306/1(+==/ ((1-%(1"/ /) | (-4E) 341" /!
~02-/10)3-/12+; ;#Poecilia reticulatal E-/)1 29%30) 2! 407(1-% , 161 (0208%718/6/8144'48, )/ (147!
(-#)/((1=42 ;%77 , BA13-/129%30) 21 ; W07 (LE-1 , 0( 02084718/ 6/8( 14413~/ (/5THIB(K*T0e4 241 B 1Y)
BASRIDICY127/%3303( Parus majordiis/ , 200) 2(1-46/1" /1) {(-4E)Y BAI" /10) Ih1-02-/71=4) , (304)!
E-/)B-/01;%77)3(1-%6/13-/1(h2/18/6/81481/G ; BATHA) KWA3-1 /31068081 QAACIONE) , 10) 1" 8%=1H8/22/ , !
100E%L/ (W Rissa tridactyladl-02-/111/ ;14 ,+=306/1(+==/ ((EW( (-4E) 10)10) , 060, +%8(13-%3
W((ATINBBI23/ 1, /5 /) ,0)214) 148, )/ ((KOA80) (1/31H8IGAS D! = AE/6/7913/" THAO(-! ; %07(!
E03-1(0208%718/6/8(14419) GO/3#! , 0, 1) 431 (~-AE %1 (02) 00=%)310) =T/%(/W0) 17/ ;14 , +=306/1 (+==/ (!
=42 ;%77 , 13AR-A(/1ER-1, 088/1/)318/6/8(14815) GO/3HKO -3 3/ TICTIDIC) LO-%;3/71C] 913~/
/G /27 NER(R203/ , 1" HI3-/ 16" (/) =/ 18T/ /1 293/ 1=- 0=/ 3331 -0 (1" /1) 241+ (/ , 1" 1847/
K*7#04.241 11SSHGASRI>AG! 1 TU0BH291GASBID! = 70= 1%2/71/38DIKS ™ ~ N8t /24) (3737, 13-%3!
A+ (/120=/18/ 2%/ (N Mus musculusN-%,1-02-/T11/ ;74 ,+=306/1(+==/ ((IBAED) 2167/ /1 2%3/!

=-40=/14812%8/ (13-%313-/#18%64+T7/ ,1=42 ; %1/ , 13413-4(/13-%313-/#1,0, DN ADI>+73-/7247/90-/) /3!
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HEDIK@ASEIND) , 0=37 , 13-U31484( ; T0) 21803) /(L E(1-07-/710) 1AL ; HOT E3- 061 287196 , 14k 7/8/ 71/,
8/ 208/1=42 561/ , AR 298/ 007/, EG- IR0 AYH; T/8/T1/ 18/ 29%8/10) 4167 11"/ /3%/8 Dendroctonus
valens)C)10-%;3/TIC] W3-/T/\ER() A1 2%3/1=-40=/1%) ,14) /1 298/ \EN(184T=/ , 1341 293/ 1 E(3-14) /!
82U/ 514, +=06/1(+==/ (148 ;407(, /37 , 0) 214) KT/ /1 =-M0=/1 =% (1" /1) | (-4E) 1341 /1-02-/7!
/6/)EB-1, 0(6((ATH0B8HI 233/ , 13940731 (+=-14(10) 1=4= 1%30/8(N Nymphicus hollandicus
1314, +=06/1(+==/ ((E%( (-4E) 1341 /1-02-/710) 1488(; T0) 21481 ; W07 (3-96312%37 , 1, 0Ch( (4734306 /84
131),0)28) %627/ 1% 8/) / ((EQ-187/71 23/ 1=-40=/K>4G! B IU0H 291 @ASBIDN3-/7180203%304) 10)
O-1;3/T1C] EM(13-/18%=114810) 6/ (02%304) 148143~ /70%( 5 /=3148177 514, +=306/1 (+==/ (1) 43!
=4) (0, 77/, 1-/7/3-93 20811988/ =31803) / ((0VL ; /=080 21/ 22 (180, ) , 1/ T080(/ , 1 2% , /13- 717/ (+83(1 48!
3-0(1 3+, I8/ ((127) /TR0 "8/ 13413~ /1803) 7 ((1=4) (IN+7)=/ (\481%) GO/3#10) 13/ Tohg0 (D11

I
I = 4=-3/12%) ) L/3AURIKGAS AN (+22/ (3/ , 13-U30" 4+31d@IMI481%) 028! ; /7(4) 83!
L0BR/T/)=/ (W6T/63370"+3/ , 13415, ,0306/12/ ) /30=16%T0%304)90%) , B-0(1-%(1" /7)1, /24) G137, 10)!
)3+, 0/ (1" /8AT/KNST (/U8 GAABI I 704 241 /3161 QASRIDIC) 13-0(13-/ (0 (h(13- /!
1/ 5 %38 08030/ (1481 ) GO/ E /7/184+) , KO- 3/ TICCMBINE(1-#5 43~/ (O(/ , 13-W3L 5 - /) 43 5 0=!
BUTOA04) 10 196 GO/3#10) L3/ THEO(-VEA+8, 1" /1433T0"+3/ , 1341% , L 0306/12/) /%=1, 068/1/)=/ (L . -/12%0)!
471/=306/14810-%; 3/71] 14813-0(13-7 (OCERCBAIR((/ ((13-71- /703" 080341 481%) GO/ 3NN\ AT17/ (+83 (!
0),0=W3/ , 13-431=4) (0(3/)31; - /) A3 ; 0=16%T0%304) 10) 1) GO/3#18/6/81" /3E./ 1) 10) , 060, +U8(LE%(!
WIT0H3/ , 1341, 0306/12/) /30=16%TON0AY I (+22/ (30) 213-U31%) GO/ 34101~ /703" 8/ 1K ~EIQLADRHADS T! I
7 < QIAIRDHADDAID! - -/ (/180) ,0)2(1(+; ; 4T3/ , 13-/1(+22/ (N4) 1 2/)N4)/ , 16" 46/13-W31 , +/13413-/1
8= 1 14419) GO/3#1803) / ((1=4) (/N+7) =/ (I3-0(13TH031 202-31) 431 /1 (1831 , 13—+ (1=, 1%, , 0306/!
20 [=16%T06) =/ 13-90317/ (+83/ , 10) 13-/ 1~/ T03%" 080341/ (N 29%3/ (ON\3-/T18%=347(10) =8+, 0) 21 ) DK
h, ,006/12/) /0=1%=347(1-(1" /1) L (~AE) 1341 -%6/1%) 1 /88/=314) 10) , 060, +81""/ %604+ T8I 6% T0%304 ) !
SAT/GH2 ;8/01-(1" /1) 8d+) , 13-%313-/1- /703" 0803481/ (0293714812 21/ ((067) / (LE% (124 , / T3/ !

0)13/" T080(~ K-8 QUADRDINS) , 13-0( ES (163370 +3/ , 134N 293/ TYUBI/E8/=3(1%) , 13-/1-02-17/0,, +¥8!
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6%70%) =/1K] £1QIAMICNIK* 704 2 41/3801QASRID! . - /17/ (+83(14810 -3 3/T1] 1 (-4E/ , 13-431 293/ T) !
J88/=3(1-%, 1=4)370"+3/ , BAIBUTONA4) 10) 1) GO/3HIK ] L QD@ HATM - - /1(=4 3 /14813-0(1/G 5 /102/)3)
ER(80203/ , 134184=+(14)10) 6/ (N2U30) 213-/1%h,, ,006/12/ ) /0=16%T0%304) 1%) , 1 293/ 7Y U81/88/=3(!
T3~/ T13-9) 143~/ TI%=347 (13- 31 206#1=4) 370" +3/ A1 6WT0H04) 10) W6) GO/ 341 (+=-1% (1" 744, 1(03/9) (/G144
A8(;T0)218) , 162/01 _ ~+(MHT3-/TIEATIN() /Y 1, B /13- (/=347 (10)341=4) 0, /T%304)D!!

I

XHM(5&,%**(,%*+-"* 08" EBLSFI). *(O$&/(F$22%, %" &(. %L %. *(-2() #$%&'

!: 088/7/)31K) 028! ; /7(4) U800/ (| 2966 TH10) 3-/0717/ (; 4) (/ (341 37/ (AT(IEB-1(42/1(-4ED) 2!
B3R/14TY AT/ (5 4) (/1) , 1 43-7T(1(-AED) 2161 (374) 217/ (; 4) (/1317 (177 (; 4) (7 (14810 , 060, +8(!
E03-1,088/7/)318/6/8(148! ; /7(4) WUSITHR(-%6/1" /1) 11/ 5 4T3/ , 1" FRAT/0) IHI6%T0/ 3414819 ) 0 248 !
K/D20819%60) 107, (104=17/291@AANIIED, H=%+2-31 _ T0)0, %, 095) 12+ ; ;0/ (IWTAE) /3148001 GASBil 27!
(NHTT/8(NSciurus carolinensisW1K)N==-0%/3HNGAGAIDIN) /14813-/1 3T/ ((AT(3-W1-%(1" /1)
+(/ )13+, 0/(0(13-/1==1 20=8158672 1=+/17/8/%(/ , 1" #1=4) (; /=080=", % 2%/ , 1(10)31847!/GH2 ; /9!
3-/10) , 060, +98! , 08&/7/)=/ (W0) 3-/17/ (5 &) (/ (BAIMBRT21=+/ (1/G-0""03/ , 1" 17 470=36) 1=96380 (!
KPO/+E/20/ (/) /38N GAATIDIC) 10-%; 3/71 ] CH2%8/1%) , 18/ 2%6/13/ THi0 (- EN-11) AE) 18/6/8 (148!
) GO/3HI8/ (3% GOA+ (1) , | 24(3IR)GOA+(1274+; NE/T/1/G; 4(/ , 1341=4) (; /=060=148721=+/ (1%) , !
3-/011" 1 -9604+THRIT/ (G A) (/ (13 T/) , 13 4GHIG A(FT/IEST\=42 %1/ DB/ 184+) , 3-%301) 41
(02)080=)31, 088777 )=/ FIES 1)V 1116) 13 A(H/G; A T/IER(/60, /)310) 3-/1" /- %604-+Tog!

T/%=304) (0/G=/ ; 38ATIA) /1" /-6604+TR-WER(IN2/1(; /)Y 3-/1+; 3 /T -8RI 4813-/1) A6 /813%) I
,060) 213/ (UE-0=-10)=T/%(/ , |; 4L/ ; A(+T/10) " 43-12%6/ (1) , 18/ 296/ (9 (+22/ () 213-3148%7 2!
=+/(1-%, 8038/1/88/=314) 3-/10) , 060, +48( 17/ (; 4) (/ (! = AE/6/TNE/14+) , 13-%33-/1/1E%(1%!
(02)080=%)310)3/T=304) " AE/ 1)V G; A(+T/1%) , 8/6/81 481 ) GO/ ) /G 5 /=37 , 84#913-/1%) GO4+ (!
214+ ;1(07)080=) 84!, /=17%(/ , 18K/ ) =HIBAL )3/ 1= 114+ 5 3 /T1-S8814813-/13%) 1910) =T/%(/ , 13-/

Y+ 2" /TR )30/ (3A13- 114 5 5 /TI-Y8814813-/138) 191%) , 0)=T/%(/ , 0271 (5 /)3I0) 3-714 5 5 /71~ 0814
3-/196) 191(+22/ (Q0) 2-/4#117 , 4=/, 3~ 10118/ 6/814818) GO/ NG/ T/ G 3 A (+1/13413-/ BT 2=+ /01 - 0!

G+, #1,0,D430%, , 7/((3-71/88/=348)=-T4)0=1/G ; A(+T/ 134172 1=+/ (10) 13/ THEO(-9N+ (3101 (0) 28/4!
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U=+3/1/G 5 A(FT/NI<T/604+(1 3+, 0/ (-%6/1 (~-4E) 3-W1I/ " THE0(=17/(;4) , 1, 088/ T/ ) 13414807 21=+/ (!
30, 0)AD) /G5 ATNSAT/CH2 ;8/90)14) 113+, #1=4) , +=3/ , NA) BEA; 45 +8%304) (148!

L 088/7/) 310/ TH80(~ 1 (3TH0) (SLE08 , K35 7196) , 1874367, k2277 ((04) | ES (! 1h8&/ =3/ , 18ABAED) !
JG;A(+T/134%=+3/1%) , 1=-TA)0=1/G ; A(+T/ 13410807 21=+/ (NEG-1h=+3/1/G ; A(+T/117/ (+830) 210) !
~02-/79%227/ ((14) \E-08/1=-T4)0=1/G ; 4(+T/1/ (+83/ , 10) HIBAE/T221/ ((04) 10) B-4(/11; 45 +8%304) (!
Ks+%, 74(1/3ENQASTIDIC) %, , 0304)NSBT02-31/3HEDKQASRISL, /24) BT/ , 13-U31T/ 5 /W34 /G 5 A(+1/!
AUTR(3AI=UNA , A+TI0) , +=/ , W6)GOA+ (1" /-%604+T(1R) , 1=0+(/ , 10)=T/%(/ , B-02243G0(1%) ,

1/ ,+=/ ,=30603410) 1) 143 /) 18078, 3/ (N>+T3-/TEATIN(D /7, 1, BA10) 6/ (02%3/ 13- 1188/ =3148)
=-18)0=1/G 5 A(+T/VARIMBRT2 1=+/ (13410 /" THEO (- E03- 1, 08&/ /) 318/ 6/B(1481%) GO/ 301111

I

XHV(8-"E.I*$-"((

| =1L (IT=-10) 3-0(3-/ (O(%((/ ((/ , B-71=4) O3/ Y =HNT/ 5 /%305 0Q03H1- / T03%" 0803444106 ) GO/ 34
(0 5 /7(4) UB03ISTHO3I0) D/ THRO(-DIC) %, , 0304)N0310) 6/ G023/ , | E~/3-/T13-FT/ES T/ /=080=127) /(!
+), 7T880) 213-/1=4) (0(3/) =H10) 1 %) GO/3#0! UAT/46/7910)13-0(13-/ (0031 3-/1803) /(1 =4) (/N+/)=/ (1 48!
1) GO/3#14) 13/ THE0(~ | E(1/GH20)/ , DI>0) HesHI3- /1) GOA+(17/ (; 4) (/ (V481 2%8/ (%) , 18/ 28/ (N E(3-!
088777318/ 6/8( 4810 GO/3#1341= -/ 20=381%87 21 =+/ L EWC((/ ((/ ,D'\6/THEN3-0(1 (3+ , #1=4) 8072/ , !
3-931 ) GO/3 EN( 7/ 5 /9308716 , | /1036 8/0) >+T3-/1241/90 3-11/VEL1/1 (4211 21)/ (13- E/7/!
[G3T/((/,) ,B&/TNYBHY ,/57) 0021 4)18/6/81 441 W)GO/3H1 ) , 1 (/GU ) , 1) GO/3#! EM(! 64+) 1341 /!
— 096 8/0) GO/ E(184+) , 1341-%6/1) A1, 07/=31/88/=314) 13-+ 2" /148122 (180, 1) , 18/ T3080(/ , !
"3/ THO(-E0-1, 088/7/)318/6/8(1441%) GO/ 3S0) KSHIIE - /) /G 5 A(/ , 34T/ (AT (/" THa0 (- E03-!
L 088/77)38/6/8(14818) GO/3#/03- /71,0, ) AT/ (;4) , 14TV 1=%2 18/ (%) GO4+(UE-0=-IE%(W2%0) (31 244!
27/ ,0=304) O1!

I
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XH\(7%2%,%"HE%*((
(
*T04#4249" _DN\DI! B 1 5%330!<DIXDIK@ASRID! = 0(%((473%306/12%30) 21647148 )/ ((1, /=1/%(/ (!
1/;14,+=306/1(+==/((10)13-/1?+; ; #)!Behavioral Ecology¥'249'SROAHSR@bD!!
,40cSADSA™RL"/-/=4L%713AhA!!
(
* 04249 DINDIOKTH/791UI09! I 1SBH39<DIXDK@ASRID! = /703%™ 08034148148, )/ (%) , %227/ ((06/) /("
0)13-/13/""T80(-D'Behaviour Geneticsd'439'SbSHSbhD! , 40!SAISAANL(SAAS “HASRH ™ dTdH#!!
m
WOTAQ1<DI091 I 113%2 5 (NI DIK@AATIDI*T/16)02%81 ; /7(4) HO0HIITHIB(180) 1/ , 1341808/H-0 (3474
314, +=30603#y! Trends in Ecology & Evolution%23%RbSHRbTI!!
-33; (cLL, 40047?LSADSASDL37//D@AATIABIAAR!

I

W+, %/60 L0 I ZEATHI0)9 = 01 = 090 B 1UA=—/ 191D = DKS ™~ D104) (0(3/) =#14810) , 060 , +48!
,08877/)=/(10)1""/-%604+714813-/'804)H-/%, / , 1=0=-80,, Y1Steatocranus casuarius.'Behavioral !
Process)'489'B~HddD!-33; (cLL, 40047?L.SAISASbL1ARhbHbRAhK ™ “MAAABTHD!!

I

W74E) 9 [ D'ai!asel, 2/9' 00 YD9IF%2)%70) /9100810 -06/7(9! = 09! B 1>/77%709!UUDIOD\DIK@ASBID!!
</T(A)U0H%) , 13-/17/ (G 4) (/141377 , H04) T0(1cl/88/=3(14810) 84T 29304 IN+16) J03415%) , !
N+9803#D! Animal Cognition,'173(SAbRHSADL ~!1-33; (cLL, 400472LSADSAANL(SAAhSHASBHAhRTHJ!
I

WA3-910091 = 0) 2/ 2%) (/91 PIXS! = 7/)B<DX09 B 1. 0)"*/72/)IX0IUDKGAAINI<H0T (1481 /G3T/ 2/
;/1(4)W8030/ (1-%6/1-02-/(317/ ;14 , +=306/'(+==/ (D" Journal of Animal Ecolog)’749'bbhbhB!
-33; (cLL, 40047?LSAISSSSLWSRbdH@bdbI@AAdIAA ™ b@G!
I

O-/)9 = 0911%8=/,49'009! B 11+)9XDIK@AS@M!I Y8/ 2%3/1=-40=/"1"#1=-/ 20=%8'=+/ (18/%, (34!-0?-/T!
1/ ;74 ,+=306/1(+==/((10) %! %7 11"/ /8/D Animal Behaviourd!839'BASHB@ND!!
-33; (cLL, 40047?LSADSAShL%) " /-%6D@ASSISSIAS@!!

I

O4=17/29XDI>0IK@AARNDIL37/ (91O4730=4(3/74) /117 (;4) (/ (M%) , %60%) ! ; /7(4)%8030/ O Journal of

Ornithology8' 1489'Sb™HShTD!-33; (cLL , 40047?LSAISAAhL(SARRBHAANHAShAHT!
I
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O4880) (91 101UJ09! = %3=—-D1 1070018804339 Y D! = 00! W IX%=4"" (91 D' FDIK@AS ~MD'W48, ) /(91 2%3/!1=-40=/"%) , !
1/;14,+=306/"(+==/((10)!Rissa tridactylad Animal Behaviourd'1549'bhHhB!
-33; (cLL, 400472LSAISASDL%) " /-%6D@AS ~DAbDAAN!!
I
O%=-%391X091 1.3/ E%7391 09! [ 74 ((2%) 9N %01 E%, 911091 %, 7091>091UU0) O-+) 291 Y9I B+ P! 54) 2911
YD0OIFA#91 1091 1+=0+91009! [ 44, (; /7 ,9X09'a8/ %) 3/91LI09IW73/80 (W09l a8 I - %6#£%39! 109! . 0/)9!
2090 - /) 2%7 191091 [ 08, /79! L 09Y #J%79'aDd! - 08/491X09!>7%) 197YD91O-%) 29'Y DI 533/7 %=191ald!
= 07301<00! B 1Y UB+/8881*DK@ASANIU /% (+T0) 21" /~%G04THRINY , 1) , 4=T0)/1T/ (5 &) (/ (134!
)46/831(37/((10) 1% , +8313/" %80(-D! Nature Protocols; Londond 51ShTbH™ D!, 40c!
SAISARTL) ; 743D@ASAISBANa ; +""1@ASAIN\=3ISB!

!

2 4==3/12%)) P00 1=-E%"9! . 09! B 120-91*DIK@ASAD! . -/1=4)370""+304) 14&!%, ,0306/1?/) /30=!
6%70%304 ) 1341 ; /7(4) %803#16%70%304 )c! = /703%"*08034144! ; /7(4)W803#0! Proceedings of Royal !
Society - Biological Science,!282, @ASBA@ASD!-33; (cLL , 400472LSAISA™TL7(; "D@ASBI@@AS!!

I

2 70=1%2/79 100! [4E%3#91<DI*09 B 1= 4827 (Q1ONUDNKS ™~ “MDI>T7/ 716/ 29871 2%3/1=-40=/10) |- 4+(/!
20=/"%&/=3(17/ ;74 ,+=306/1(+==/(("%) , '4&&(; 70) ?'60%"0803#!%) , | ; /76472%)=/N Animal
Behaviourd! 599'RhSHRhTD!, 40c!SAISAALLY%) ** /1!

I

= +%73/913091>4) 3% ) %9IWD! = 91U p88/ 79!  D1aldtW/ 734 )=/88491Y D! L D91O%) J0% ) I1X09! B IF4 (/2™ /7?9 - DIWD!!

KOAS IDIP0=430) /13 7/6/)3(1R) GO/34H80 1 /1™ /- h604+TH8IT/ (; 4) (/ (10) 1/ TH40(-D! Progress in!
Neuro-Psychopharmacology and Biological Psychiatryd!949'SA™ bddD!!
-33; (cLL, 400472LSAISASDLD; ) ;" ; D@AS " 0SA ™ bdd!!
I
>AGIFDID9! B TU088% 291X FDIK@ASBIDI</7(4) %803#137%03 (144! ; %071 2/2™ /7(1 57/ ,0=3! ; %07!
=42 ;%30 0803#1%) , 17/ ;74 , +=306/" (+==/ ((10) %! (4=0%88#! 24) 42% 24+ (1 ; %77431"*7// ,0) ?'0)!
=0 ; 03603#0! Zoobiology¥' 339 SbbHSh@!-33; (cLL , 40047?LSAISAA@LI44D@SSAS!!
I

[/) 0491081, /1% 7/+91 D100 [0%=420) 091 D00 0] 08! = /20)90Y D119 I 1Y thg-+/8691 D1 J o1t
KOAGAIIL/G! , 08&/T/)=/ (10) " /-%BUA+TIR) , 1) /+T4 ; -7 2%=484 241481 3/ TH40(-D European !
Journal of Neuroscienced!529\QdTbH@bARD!-33; (cLL, 40047?LSAISSSSL/V)ISBBRT!!

I

YU0(/79UDIA! B U8/ 791 ODIK@A@SIDLSS -310(1%)02%8! ; /7(4) U803y ! Biology & Philosoph!
3691SD1-33; (clL, 400472LSAISAARL(SAR “HAGAHA ™ hhbHE!!
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I
[4,E0)MXI1%E#/7911091</770)91>09N\G/) ,0) /91 2101and! B 1Y /304 (910! = DIK@ASEND!™ , %; 30) ?13-/((
4518078, 13/ (31341%((/ (M%) GO/3HT/8%3/ , 1"/ -%604+T710) 13/ T%E0(-DIC) Y %8+/8&1 D91 1.3/ E%T3!
*0K/ , (M Zebrafish Protocols for Neurobehavioral Researchl!P/+142/3-4 , (91669!STSH
ST U= +20)%!I<7/( (9" . B4EWIPXD -33; (cLL, 400472LSAISAARL™ hTHSHbShh “Hd ™ hHTNnSR!
!
U%= 2z 4)%8, 9 YDIKS ™ TRUD!I1.3%"" 0803414410 , 060, +%8! , 06&/7/ )=/ (10) 1" /-%604710) 1%!8033/ 7' 46 E 488! =+"" (11!
KO%)0(!8+; +(MDJournal of Comparative Psychology, 979" "H!
SADD!-33; (cLL, 40047?LSAISARhLAhRAHhARDD ™ ho@ ™ ~!!
I
UW3—+701<000 I | [+491 1DIKOASSID! = 08/7/)=/ (148%=+3/16/1(+(1=-T4)0=1/3-1) 481/ G ; 4(+1/14)!
%) GO/3H00 /1 /-%6047%817/ (;4) (/ (10) 13/ T%60(-D! Behavioural Brain Researchd2199!!
@RBH@R ~D!-33; (cLL, 40047?LSAISASHL" " TD@ASSIASIAS ™ I!
!
U%?) 4010 = D<A 3/ (808! [4) =486/ (SIWDIUDIP! I | [4+6/0%91*DIKGASAID!<~%72%=48420=y81!
(3+,#14813-71807-3L, %7 115 /78472%)=/13/ (310) 1 I/ T%80(- 1K = %) 0417/ 704Nc! W3/ 7" 47) /1!
%, 20)0037%304)0!Pharmacology Biochemistry and Behaviourd13591Sh~HShh!
-33; (cLL, 40047?LSADSASDLD ; """ *"D@ASADADASB!
I
P/%6/9! = DI509104 (3%I!X0! = D100 /%7491 = 1N B164) LY /#(/780) 2 191D [ DIK@A@AWD! N4 ) PH
3121=4) (0(3/)=#148" ; /7(4) W803#137%03(14&1=%338/0! Royal Society Open Scienced! 731S™ STB D!
-33; (cLL, 400472LSAISA™ TL7(4(0S™STB ™ !!
I
PO/+E/20/((/)91<D! [0811=-T52981X01 508! B 1] /77/3-30X01*DIXDIK@AATIDI*1) 43/14) 14857 21=+/ (10)
+6/)08/17670=%) 1=%380( -9 O8%70% (1 %70/ ; 0) +("W+T7=-/88¢!C) , 0=%304) (1647'4 ; ; 4(0) ?!
"/ -%604+T7%8! (37%3/ 20/ (N Applied Animal Behaviour Scienced'1139@hAH@ND!!
-33; (cLL, 40047?LSADSASDL%; ;8%)020@AANDSSIAAT!
I
N/T7(NYDUR00! 2 7/)301<DIXD9 [ 47, /791<D!, 09! B 1P 447, EQVIDIDIX0 | DIK@AABID!F/%80d/ , - /703%"*08034!
%), 17/ ; /%% 080341 48! TO(TH% 1 0) 2!*'/-%604+710) 17/8%304) 1341%60%) ! ; /7(4) %8030/ (0! Proceeding

of the Royal Society BY2713(bdHhR)!, 40c-33; (cLL, 400472LSAISA ™ TLT(; "D@AARIEAST!!
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§%=347(0!Behavioural Ecology and Sociobiolog)d 709@A@hH@ARND!!
-33; (cLL, 400472LSAISAANL(AA@DAHASHHA@ADLHI!!
n
<-08;4339'009! = 4)%=19'001XD91O4+(0)91LIDI*09! B <0/ 77/ ONK@AS@W!IF/ , +=0) ?13-/1) 40(/10)!
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460, %(/%=30603#10) BEA!I/ " T%e0(-! ; 4 ; +8%304) (0! Progress in Neuropsychopharmacology &
Biological Psychiatry)869'RO@HRRAD!-33; (cLL, 400472LSADSASDLD; ) ;" ; D@ASTIARDAST!
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;- #(048420=08! 31/ /117 (; 4) (/'0) %I E8, 1 2%2 2% Current Zoology¥66%'S ™ hHRABD!
=33; (cLL, 400472LSAISA™RL=JLI4JABAN
n
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U/%(+70) 2 ; 77(4) %803#137%03(10) fa+ To(0%) 17/ , \(N+077/8(c!%!=7030="%8!=4 2 ; %70(4) 44! , 08&/7/)3!
2/3-4,(0!Ethology, 1273'SThH@ASD!-33; (cLL, 400472LSAISSSSL/3-0SRSSh!!
n
113%2 ; (900! BT [7443-+0(9 0V [0 [D'K@ASAND! . /1, /6784 ; 2/)31481%)02%8! ; /7(4) %B03#c!!
F/8/6%)=/91=4)=/;3("%) ,!;/7(;/=306/(0!Biological Reviews of the Cambridge !
Philosophical Society)859'RASHR@dD!-33; (cLL, 40047?LSAISSSSLDSBb ™ STAOI@AA “DAASARIG!!
!
13/E%7301091UU%G020) 0491 ODIIW70349! _ DHUID! = /7=+8%) 491D UI09! [ 4+6/0%!X79!091 L 47%349! 109!
O%=-%301XD1UJ09! %01 EY%, 91209128/ 2%) 3/91UUDI>D9! = %7301<D1OD9! W 1Y %8+/8891 D DIK@ASSID!!
P/+14;-1)43%;0) 214817, +831Z/ 1080 (-15(0) ?13-/17N02-3L = %7 HIWAG!<%7%, 02 20!C) ¢!
Y %8+/8&1 D 1910%=-%3IXDIUIK/ , (W Zebrafish Neurobehavioral Protocols, !

Neuromethods!5 10! = +2%)%!I<7/((0!-33; (cLL, 40047?LSADSAANhL ™ hTHSHbAhDSH™ dRHbnSR!
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10))90 2 DI 5 048%J%31 D091 B TUIA83(=-%) 0E (1#V9IPDI*DIK@AADND! = /703%"0803#!%) , 1603) / (H
1/8%3/ ,1=4) (/N+/)=/ (14& (N+0, !5 /7(4) W803#137%03 (D Journal of Evolutionary Biology3' 199
SBRhHSBBh!-33; (cLL, 40047?LSAISSSSLISB@AH ™ SASI@AALDASSRbIG!!

I

J%r2% (O FDIU%=1/)J0791200! B TF/#9 1DIK@ASTIDIANA6/ 131607 (31 (073 c13-/1/88/=31481 ; /7(4) WB03#!
) , 1=A84+TH304) 1 ; U33/T) (0) 13-/177 314 , +=306/1(+==/ (1 4813/ THO(-KDanio reriolPLoS
One, 139'A0ARR@A.!-33; (cLL, 40047?LSAISRhSLV4+T7)%8); 4) /DA@ARRQA!!

I

SI2- = U079 Y D20 B 1</7743! . DVLDIKGASRIDILIT/ (177 (3 4) (7 (148%, 48/ (=) 3 2%8/1%)

&/ 2%/ 1%3(1/G; 4(/ , V17 ; /%37 , 8#1341=%314 , ATV (302+8091%) , 184) 2H3/ 721/ ) -%)=/ 2/ ) 3!48!
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-33; (cLL, 40047?LSADSAAQL , /60@SAbA!
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8/)+&%,(CC(
!
L8/ @ISM(<TOY=0; W81 =42 ; 4) /)3 (=47/(144TI0) , 060, +481 &/ 2%8/1 I/ THAO(~180(~1 47, /17,1474 213~/

—02-/(313413-/184E/ (316%8+/ ("(/ ,14)13-/1807(31 =42 ; 4) /) DI >0(~ E03-1041 071 6%3-+/1 4813~ /1807 (3!
=42 ;D)NNES, 1121, Vh(18/%(31%) GO4+(! E-08/180(~! EB-1HIBAE6%8+/1E/T/1, 112/, 1%(1 24(3!

) G4+
|

U1%,((! | D$*/(C| 5E-%*H78G(( 5E-,%*H78N(
si! @>!! @STTh RT ! | HADOR™AAShS!!
@ RS>!! @)SBEATAT ! | HA)GGR R@BB!
RI! ad>!! S)“S@RSH™@! | HAJT ShRR@™!!
BI! @ >N S)b SBhTBS! |  SISbAAN@!
d! R@>!! S)bRdbBAB!! | HADOSSRTdhh!
b!! T>Il S)JAAB@ADD!! |  SthhSBAARh!!
hi! Rh>!! SIRb@hBATA!! |  AbhTdbhSh!!
Tl S >l SISAShBTB!! | HAJTBRh™dSd!
NI B>>!! SIARRDRUAT!! | HADAhGBSSAT!
SA!l >l AV bBRRBNT!! |  A)dS™SbBSh!
ssi! @Al A BR bdb@!! | HSISATABRBS!
so!! BR>!! A @dR™SB! | HAIbShSATSB!
SRI! dB>!! AITRRSRMR!! |  HSIhhb™hdT@!!
SBI! ST>!! Ahb™BdBAB!! | HAIR@ARbBR!!
sd! dd>!! | AhBAJ@@AS!! | HARBR@ ST !!
Shi! d>!! AINSAATS! | AlbTdbdRRd!!
Shi! SAS!! AbTABST@T! |  S)@Rd@hB!!
STH! S>!! AbdBBS™S!! | SISRb™AATT!
s RAS!! AbBLSAT R!! | HARR™RT@BT!!
Al RB>!! A ST SdS!! | AdhbbbdT!!
st @R>!! | ABBRB@SBR!! | S)SBhShBb!
o!! aT>!! ARARTRDA™!! |  SIBbATTSTT!
@R! RR>!! ARDART bR!! | HAX@hhdBhTB!
B! dR>11l | AIRAGAARA™!! | AJASH™h@bd!!
@d!! bA>!! AGT™“bSBd!! | HAXGAGRhATD!
@b!! B@>! | AIS@ARABSB!! | AISSdbddS !
oh!! BB>!Il | AISSbhbh™!! |  ADhA@bBh T!
aT! Sh>!! AISSRB@LS!! | HAJGARLBB T!!
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N IBh>!N ADAb"B@@AR!! | HADhSbhbR@™!!
RAll Rd>!! HADASBbSRRT!! |  HADITTRhb@R!!
RS! SB>!l! HADAbSb™T"RI! |  HADbBbBB™hS!!
rR@! Bb>!! HADSAdBhh™d!! | HAIBA d™@ !
RR!! ds>!! HAD@Rb ~B@b!! HSOhSABbBbh!
RB!! db>!! HAD@dB~hbBS!! |  HADRTARRhR™!!
Ral! SE>!! HADRSTA@@@T!! | HADST bRSRd!!
Rb!! e@>" HADB@dbhdBT!!|  AJbAbRRRDT!!
Rh!! b>!l HADB TBhd@b!! | HADh@hbh™TR!!
RT! @S>!! HADDBST "ATd!! | HAD”SSRTASB!!
RN da>" HADdBdBh@bh!! | SIBRSRddSd!!
BAI B> HADbATSTBB!! ADhAhhhT@b!!
BS!! dh>!! HADh@~ASA@d!! | HADTRR@d @T!!
B@!! RT>!! HADhdRb~db™!'|  HADS d dh"S!!
BRI! R™>N HADhdBRS " TB! A)ISRSTRS!

BB! Rb>!! HADhh@Sb@ADb!! |  HSDA™ "Rbh™R!!
Bd!! Bd>!! HADTB™SABhR!! |  SIRAAhTRdR!!
Bb!! SR> HAITbB™ddbT!!| HADAhBbdhbd!!
Bh!! h>l HA)ThSTASA™!T | H@R@ bdAhT!!
BT!! Sa>n HAITh@@@@hE!"! ATh™RdAb!!

B! @B>!! HAD"Rhbh@d™!'|  ADAhTBhbAR!!
dAll Sh>!! HAD™ "bRRTRR!! |  SIT@SBbd ™ b!!
dst! SS>!! HSDARBTRSh!! SIhAB~BhB@!!
de! R>!! HSDAdAh@hR™!'|  AD@RhS@ Sh!!
dr!! @b>!! HSDAb@bhSTh!! | HAIRbTdbddS!
dB!! d7>!! HSISSbbSdSh!! | HSD"dTb~AhR!!
dat! @h>1N HSDBBT@@R ~!! HADR@T@n ~dT!!
db!! d> HSIBAd " bdR! Si@dRbdbb@!!
dh!! dA>!! HSODBhA@A™TT!!|  S)dTh™ShTh!!
dT!! BT>IN HSOBTbR@BS@!! | HSDhRb™ "RTR!!
d!l BS>!! HS)S ~S@BBd! ARbSA™Ah!!

bAll BA>!I HShdb~@TTRh!! | HADh@SdABSB™!!
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(124 (31%) G04+(D!(!

|
( ClU1%,( ! | D$*(CX | 5E-%*H78G((((| 5E-,%*H78N(
sl NI @B BAh™RIl HS)Bh ™ bb bR
il IBSU!I! @106RASAE!" AldhR ™ dABh!
RII BBU!I! SIhRS™ “TBB! HADThBbhSA!
BI! deu! SI@A ™ dARdT!! HADh@DBBR ™ h!!
du RUI! SISATb@B! AITRABABb!
bl RbU!! SISSTAA™T! AISS™h™S B!
h! @AUN! SIA™dRSAB I! AABddb@A ™!
T dhu SIAdbdSAB!! HADAbSbATdR!!
NI spu! SIA@"SB@bb!! HADATdhSBhB!!
SAll IBUIIN | A “TbhbS@!! HADShhh™RAd!!
ssi! dau! A)>SARhh ! A ThhBRSh!
s@!! bAUN! AITTAAS@B!! S)> ~ASbBAS!!
SR B U Alh~ASB@Ah! HADATA™ ASAh!!
SBI! apU! AhhTbhT R!! AISTB TdR@!!
sd! s U AlhbART! AT Th@AR@S!!
Sh!! dTun Alh@B Td@R! HADIThTdh B!
Shi! aTuN AIhAS@hATh! SIAbdSB@@d!!
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Overall Results for sample 1 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 1 :

UKR19040524
416.6

179 naful
32
7.9 (B.02.10)

RIN: 7.90
UKR19040524

Name StartTime [s] End Time [s] Area 9% of total Area

18 40.22 4258
28s 44.80 4048
Ful g |
40 I
| \
0] | I
20 | !
104 ! | -
| 2 PRSP e T
04— Ao ———

722 17.3
869 209

UKR19040525

Overall Results for sample 2 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s/ 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 2 :

||||I|||||
M 25 30 35 40 45 O S5 & 65 [3]

UKR19040525
330.2

141 na/ul
1.3

8.3 (B.02.10)

RIN: 8.30
UKR19040525

Name StartTime [s] End Time [s] Area 9% of total Area

188 40.76 43.15
288 43.25 4944

632 19.1
833 252
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Overall Results for sample 3 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 3 :

T .

65 [s)

UKR19040526
349.4
150 ng/ul
1.4
8.3 (B.02.10)

RIN: 8.30
UKR19040526

Name StartTime [s] End Time [s] Area 9% of total Area

18S 40.82 42 66 606 199
28S 44.75 4873 947 271
UKR19040527 .
Fuj
o0
a0 | {‘
20 | ' ‘ | st
. a, A“!__i_r'_‘,,‘,.“-._/\:‘{—_ A 1
L] T T T T T L] T T T -
20 25 MW 35 40 45 50 55 60 65 [s)
Overall Results for sample 4 : _UKR19040527 T
RNA Area: 3879
RNA Concentration: 166 ng/ul
rRNA Ratio [28s / 18s): 1.2
RNA Integrity Number (RIN): 8.6 (B.02.10)
Result Flagging Color:
Result Flagging Label: RIN: 8.60
Fragment table for sample4 : UKR19040527

Name StartTime [s] End Time [s] Area % of total Area

188 40.80 4258
285 46.38 4836

751 19.4
200 23.2

207



Fuj
o | |
s0

| Ik
M B PRS2 = AN
L | = ey

UKR19040528

| S R PATA T, A N TR R
20 25 30 35 40 45 ¥ 35 &

Overall Results for sample 5 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s [ 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample5 :

T
65 [s)

UKR19040528
560.7
240 ng/fpl
1.7
9.5 (B.02.10)

RIN: 9.50
UKR19040528

Name StartTime [s] End Time [s] Area % of total Area

185 40.82 43.13
288 44.71 48.83
Fuj
30+ |
2 | "
104 | 1 JI
| |
N LPVA RPN

G e
I

i

1
T T T T T o T T T T
20 25 30 3% 40 45 S0 55 6O

Overall Results for sample 6 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 6 :

127.1 227
2122 379
|
UKR19040529 .
(-ls Is) 4
KR1! 2 o
2305
99 ng/ful
15
8.7 (B.02.10)
RIN: 8.70
UKR19040529

Name StartTime [s] End Time [s] Area %o of total Area

185 40.84 4324
285 44.80 4886

428 186
628 27.2
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Overall Results for sample 7 :

RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):
Result Flagging Color:

Result Flagging Label:

Fragment table for sample 7 :
Name StartTime [s] End Time [s] Area 9% of total Area
40.77 4306

I
65 [)

UKR19040530

285.5

122 ngful

1.8

9.3 (B.02.10)
==

RIN: 9.30
UKR19040530

18S 550 19.3
28S 44.03 4898 a75 342
|
UKR19040531 g

Fu)

a0

30 |

20 ‘ =

10 ) :ﬁ‘ ) \‘.

04— ..:L,..—_.w—l-‘-' X B —

| . | T R S RN T . —
20 25 30 35 40 45 S0 55 60 65 )

Overall Results for sample 8 : _UKR19040531 =
RNA Area: 180.9
RNA Concentration: 78 maful
rRNA Ratio [28s / 18s]: 1.3
RNA Integrity Number (RIN): 9.5 (B.02.10)
Result Flagging Color:
Result Flagging Label: RIN: 9.50
Fragment table for sample 8 : _UKR19040531
Name StartTime [s] End Time [s] Area 9% of total Area
188 40.31 4281 435 24.0
28S 46.42 4842 553 305
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Overall Results for sample 9 : _UKR19040532

RNA Area: 199.6

RNA Concentration: 86 ng/ul

rRNA Ratio [28s / 18s]: 1.9

RNA Integrity Number (RIN): 9.3 (B.02.10)

Result Flagging Color:

Result Flagging Label: RIN: 9.30

Fragment table for sample 9 : _UKR19040532

Name StartTime [s] End Time [s] Area 9% of total Area
185 40.77 4257 369 18.5

28s 44.76 4879 714 358

UKR19040533 i~

Fuj

0 oy

TN I ———

T 1 ] ] L I. ] T
20 25 3 35 40 45 S50 55 60 65(s)

Overall Results for sample 10 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Resuilt Flagging Label:

Fragment table for sample 10 :

UKR19040533
72.7

31 ngful
15

9.2 (B.02.10)

RIN: 9.20
UKR19040533

Name StartTime [s] End Time [s] Area 9% of total Area

185 40.83 4253
288 45.44 4844

157 216
242 333

210



UKR19040534

Fu)
o0 I

40

I Nedl
o —hman st

T T T T T T LA T T
20 25 30 35 40 45 30 55 60 G5(s)

Overall Results for sample 11 : _UKR19040534
RNA Area: 3455
RNA Concentration: 148 ng/ful
rRNA Ratio [28s / 18s]: 1.6
RNA Integrity Number (RIN): 9.2 (B.02.10)
Result Flagging Color:
Result Flagging Label: RIN: 9.20
Fragment table for sample 11 : KR1 4
Name StartTime [s] End Time [s] Area % of total Area
188 40.78 42.53 721 20.9
28s 44.76 48.69 115.4 334
|
(
(
UKR19040535 e

Fuj

20

15 1 f

10 l { _

5

L R N
T T | LI, | ! | T T
20 25 30 35 40 45 S0 55 60 65[s)

1
T

Overall Results for sample 12 : UKR19040535
RNA Area: 132.0

RNA Concentration: 57 mg/pl

rRNA Ratio [28s / 18s]: 1.6

RNA Integrity Number (RIN): 8.8 (B.02.10)

Result Flagging Color:

Result Flagging Label: RIN: 8.80

Fragment table for sample 12 : _UKR19040535
Name StartTime [s] End Time [s] Area 9% of total Area
185 40.21 42863 2486 18.7

28s 44.18 49.16 403 30.5

(

!
S2+T/IRIS) - ~/17/ (+81481/G3T=3/ , IFP 1 (%2 ; 8/ (1674212967137 THE0(-1""THOY (14+(0) 217208/) 3
ASAAIRY B (0(1"#IP4642/) /1!
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Overall Results for sample 1 :

RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 1 :

T T
65 [s)

UKR19040536
73.2

28 ng/yl
0.7
7.6 (B.02.10)

RIN: 7.60
UKR19040536

Name StartTime [s] End Time [s] Area % oftotal Area

188 40.48 4354
28S 45.90 4897
Fuj

5
a- | i I
3 | \
27 l ‘ ‘\
1=f | i\ o
° v;_.“.c:'}fi\;' '''' 23 \If" s,

126 17.2
8.7 118

UKR19040537

T T R R o o e L
20 25 30 35 40 45 S0 55

Overall Results for sample 2 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s/ 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 2 :

65 [s)

UKR19040537
49.5

19 na/ul
1.2

7.7 (B.02.10)

RIN: 7.70
UKR19040537

Name StartTime [s] End Time [s] Area 9% of total Area

188 40.71 44 .45
288 486.50 48 89

58 116
6.8 13.7
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Overall Results for sample 3 :

RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):
Result Flagging Color:

Result Flagging Label:

Fragment table for sample 3 :

T -

65 [s)

UKR19040538
90.3
35 ng/ul
1.8
9.5 (B.02.10)

RIN: 9.50
UKR19040538

Name StartTime [s] End Time [s] Area 9% of total Area

188 40.51 4295
28S 44.65 4909
Fuj
|
10 |
| A
| f
5 ! | |
i ) DS . " ———

llllllllll
M 25 0 35 40 45 0 55 60

Overall Results for sample 4 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 4 :

191 211
340 ST
!
I
UKR19040539 e
] e
65 [s)
_UKR19040539 T
873
34ngful
14
8.2 (B.02.10)
RIN: 8.20
UKR19040539

Name StartTime [s] End Time [s] Area % of total Area

188 40.76 4231
285 45.55 4899

18 136
163 18.7
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Overall Results for sample 5 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s/ 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample5 :

Name StartTime [s] End Time [s] Area 9% of total Area

188 40.83 4257
285 46.39 4843
Fuj

a0

30

04 | ‘
w4 ] ;
P RN R WEDNIRUSS S

UL R S s p S e s
20 25 W 35 40 45 50 55 60

Overall Results for sample 6 :
RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 6 :

Name StartTime [s] End Time [s] Area 9% of total Area

188 40.76 4253
28S 46.38 48.16

_UKR19040540
2139
83 mg/ul
1.3
8.9 (B.02.10)
RIN: 8.90
KR1
431 20.1
569 26.6
UKR19040541 -
, =
65 [s)
_UKR19040541 Bl
2284
88 ng/ul
1.2
8.9 (B.02.10)
RIN: 8.90
_UKR19040541
44 4 194
549 24.1

214



(
(

Fuj

60 l

20 | ] ‘
L o Ben

UKR19040542

I
T T Ll L] T

T T T L] T
20 25 30 35 40 435 20 55 &0 65 [s)

Overall Results for sample 7 : _UKR19040542
RNA Area: 4014
RNA Concentration: 155 ng/ul
rRNA Ratio [28s / 18s): 1.7
RNA Integrity Number (RIN): 9.5 (B.02.10)
Result Flagging Color:
Result Flagging Label: RIN: 9.50
Fragment table for sample 7 : _UKR19040542
Name StartTime [s] End Time [s] Area 9% of total Area
185 40.74 44.12 819 20.4
28S 44.66 48.63 136.0 33.9
UKR19040543 o oo
Fuj i
o | I {
30 |
n | | =
1w- ! | 7\
B R e e
20 25 % 35 40 45 S 55 60 65 [s) =
Overall Results for sample 8 : _UKR19040543 _
RNA Area: 287.3
RNA Concentration: 111 ngjul
rRNA Ratio [28s / 18s]: 1.6
RNA Integrity Number (RIN): 9.1 (B.02.10)
Result Flagging Color:
Result Flagging Label: RIN: 9.10
Fragment table for sample8 : UKR19040543

Name StartTime [s] End Time [s] Area 9% of total Area

188 40.78 4323
288 44.07 4868

547 19.1
885 30.8
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Overall Results for sample 9 : _UKR19040544
RNA Area: 440.7

RNA Concentration: 170 ng/ul

rRNA Ratio [28s / 18s): 1.8

RNA Integrity Number (RIN): 9.4 (B.02.10)

Result Flagging Color:

Result Flagging Label: RIN: 9.40

Fragment table for sample9 : _UKR19040544

Name StartTime [s] End Time [s] Area % of total Area

18S 40.79 43.04 870 19.7
28S 44.71 48.96 1534 34.8
|
UKR19040545 .
Fuly |
s0 | 1
40 |
30 J ‘ ’ =
20 | ) | ) —_—
':: | _f\_"kt’f*i:'fvitf,ﬁ_ifijif:z
0 25 30 35 40 45 S0 S5 60 65 (5] i
Overall Results for sample 10 : KR1 =
RNA Area: 381.2
RNA Concentration: 147 ngjful
rRNA Ratio [28s / 18s]: 1.8
RNA Integrity Number (RIN): 9 (B.02.10)
Result Flagging Color: —
Result Flagging Label: RIN:9
Fragment table for sample 10 : UKR19040545

Name StartTime [s] End Time [s] Area %b of total Area

185 40.80 42.56
2885 44.02 48.81

69.1 18.1
121.6 31.9
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Overall Results for sample 11 :

RNA Area:

RNA Concentration:

rRNA Ratio [28s / 18s]:

RNA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 11

65 [s)

UKR19040546

251.2

97 naful

1.9

9.2 (B.02.10)

RIN: 9.20

: UKR19040546

Name StartTime [s] End Time [s] Area % of total Area
188 40.81 43.15 467 18.6
28S 44.07 49.04 880 35.1
(
(
(
UKR19040547
Ful [& ]
25
20 \
15 -
10 | =2
3 |, J
O LAY S SEEPNPS . *Iﬂt- e e
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Overall Results for sample 12 : UKR19040547 _
RNA Area: 170.2
RNA Concentration: 66 ng/ul
rRNA Ratio [28s / 18s]: 1.8
RNA Integrity Number (RIN): 8.6 (B.02.10)
Result Flagging Color:
Result Flagging Label: RIN: 8.60
Fragment table for sample 12 : _UKR19040547
Name StartTime [s] End Time [s] Area 9% of total Area
188 40.82 4257 287 16.9
28 44.76 49.13 518 305
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| Differences in mean levels of groups!
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