SN Q!
+,-—-+,/,0'1.234'

S5#789: ;'<=">87""0"

@4-AB53/'.5CB-032.B5'

1D : B E'8FGi8IsHI "

, EBJ"8;61'8F' 1" 4B 8EY"
GKEHEH?8EL' 1""4B8E? )M*)MN) ) OP"

00) (R'PMP\) *M)"OBFFi#""R" ' 00) (R'PMPN(S( (0! "D &5 "ER"
00) (R'PMPN(ST*'(C3UR" ' 00) (R'PMPN) *MT"Q/ - %R"

EH8?""8\/=KJS=""WK'
B—+iW)))IN))) (IM*) SNY*MP!

41 ,+32.B5'

CI8aW = Az BB 67 IL'TSOCN' TSOMZ'@7=1=L" 1" #" H%""&" TSOM 3WJ6; 8&x" 1 =*
ASB%" 898

CiBaow =" A?Z7"" , E6I"6;621'TSO) 'N'TSO(Z'O-A="<KE" " TSO (" 3WJ6; 8&K" /=>="3%"9""*
» E63"&; 671" 8F + s HF8SEL - L'G &[0 IL'TSYP'N'TS0)'G=3='"TS0)'@76'G""?="\ DD "

@BA2N>-31 ,324'30@B.520452A"

O))NDE™;"E-"CKY' @48F*"; ; 88L" 1 "D - 2B ""E?"BF'G68IBHIL" , E6""&;671'8F' 1" 4B BE?"

O)ONOT)="3W|KEH" @E8F™ ; ; 88L"Ub; 7K = EH%: EE " 248Di# - ' G8? - Eit 9" - QW' 'EL"
+70E" ;""" 3# WS I'8F AH#ER" ;"

TSSMN'()))='3; ; 8#6: 7" @&8F™"; ;84" 1 "'D - &?PB""E?" 8F' GE8IBHIL" , EfJ""¢;671'8F' 1 "4 FBBE?"

TSS(NTSS*='3;;6;7:E”"@48F""; ;8L 1 "'D - &?B""E?" 8F' GI8IBHIL" , E6J""&;671"8F 1 "¢ BBE”

TSOO'N'TSS(='3;;6;7:E”"@48F""; ; 84L' 1 "D - &?B""E?" 8FN88IBHIL' , E6I""&;671"8F
B[}:78%:"

TSOY'N'TSOO0="@8 ; N\WB#784:9'3; ; 8#6-7""L' 1 "D - 4B ""E?"8F' Gt8IBH IL'+8986 - W8'A? - """
, E6J"&; 071"

TSOM'N'TSOY="/""#2K& 4" 1 "'D - &?B""E?" 8F' B&H - Ef ; Bb#' - EW'4IBIK%BE - &1'G68IBHIL'
AR = EA

—-4A43-+_'524-4A2A"

+8BBKER 1" #8I8HI"

—"";D8E;"";'8F'D8DKY:=%8E ;' - EW'#8BFBKER" ;28" - 97""¢" "W EK %" 'E?"&" " HiPB " ; *
GE8H™"8HE-D7 1" -EW'; D" #6" ; "W ; 266%K%8E"HBW" %EH'

1"PB8HL- D71 EW™" " REANBE'S; [

SKN'H8W™9; " EW'; D" #6"" ; "HBNSH#HHKES 'E#' "D - 1"¢E ;"

243+__.5>"'"524-4A2A"

2788 1 L'+ 8B BKER IL'@BDKI = %8EL'4 D" 86" E? 1 I'4#8I8H I
+8FHDK? - %8E - 9" G68I8HI"

4#818H¢# 29" O8W""%EH'


mailto:ngotelli@zoo.uvm.edu

243+ 5>3-4A43-+ '3b3-1A'

49 #" W' CTH8 L' 4#898H6# - ' A8# 7 1'8F' 3B # - 'O O

, E6J"8; 671" 8F" L "4 B BE?"\&8"'D; #7NO - K&i# " 3C - 4W'FBL' 2" - #76EH'4 " #""¥""E#"" () TO'
, E6J"E;671'8F" L "4 PBBE?" >""8¢H"""  ='@""&[fE ;" @&8F""; ; 8% ; 76D'8F'~88IBHI' () TO"

A9 H# WO B% e 8F LA BBE” 3 - W B 1'8F A#EA" ; 'd"AEHE " MEH (O Te'

, E6J"8;671'8F 1" 4B BE?" , E6I"'&;671'A#T78I:4"' OIM"”

, E6J"8; 671 8F" L "4 B BE?" 1 ' D Ef; /T HKL ' TSSY'

CKP&H7?"C*"%¥8C'TSSe"

@,G/.+32.B5A'

GRS 864 X' 1D "% 8F* Ak E4" " TNBEW" ' Ye=" 5K %" &' 8F DK%%# - K8E ;X' (€)1'28?:¢"
#7: KBE"H#BKEN (O=eeY1'>88HY" "' A#TS8Y: & TNEW  X'SYZ' - ##""; ; "W'TO" 1 "#" %"’
O (=" 1 #78Y:4HD ;=#8B"g BH791"— - E[""W" A#789: aN' /6" %B"h'& - HEH" 8F' DKY4t# - %SE"
D&SFY6E 3" ¥ 6; #DBE"" ;L' /6" A#"E#";"0?28D") )M i R="

oc

\BEHL' O=0:L"+:2='Gi - (EL">=/="> - F8INL'2:0="b> - 46EHL' /=" "% NV KF8"'E; "' O=@="
LKL Az %jo: EL'Be<=">87"" WL G=<=" O#=>H' : EW' O=2"5¢" ;=" () (*='
[EE8J:%8E ;"7748KH7"#48D" ; R 75EH"7 - DD E'SE"7""WEJ""&; """ B - 4HiE ; '8F' , A"
- HASHKIKA" =" 1" #SUU&" () *H,+- . %t/ 0-"# (0L 2$08% 3 44 155 % ($U*+ 652+
" (*) (TSMT(T-"

D HIL >3 3 O#> CLI GG 16 LA — HBINL B<" >80 L 1= >4 1 J L /A
Gi" ;98EL' 4=G="K8KEHL' A=O=">¢ - IL' - EWA=G="C&"" "W - E=' ) (*=' 16;D"%; -
06 s HOEHBI4E ; "% = #7868 BBKENN - ; ;" BUIN IE"7" " 587 "UE @VH T 8"
@:E7


https://scholargps.com/scholars/42392562767490/nicholas-j-gotelli?e_ref=30191f27d32e94d0d18e

98", WEHT'Y 100 (RI% 1O <6E 6" d" AIKW'Q() (eR'=#>" (OL+#,+
- H)%#) "0 5 L A'MTIMSYIMSO="

OCe

b - $EHL'2:0-"0=2="5§" ;|'0=0="\¥EHL'A:5=" O §L' /= "% aN I KR"E ;""" ="
Az%jo: EL'B=<=">87"L" - EW'G=<='O#>i=" () (e='BD""d - %8E - KjIEH #KNKS - ¥
-W:D?: BE"S B -7 H7 - EH" X #BEY " $D8E- 81" - BDI" ;8B , ENW!
A0t HEHKIKE! ' U %45 L "$OUD 0 (F0$-"#(*E, 1D . It F#A0USHS %-44
-'eYOr ) (Oesy-'

18EE™: ;L' O=L'<z0="+7 2 ;"' 5<=">87"' 3-4="0 - HK& - EL'G=<="O#>{l'/=_='3E7: 8"
A-3="GIBC";L'>5="1 - ;[ :48J:1'G="/"KEHL' =A=' O :§%E;L'C='081""; L' =_ ="
ol1";N



3:0="<K[ :4L'+:1='/88" IL'G=<="O#>HL'<=_="OW""iL' A=’ @E""W-N) OKESjL’ —="
@87;1'3=G="A7KDIE ; [1L'/=+="ASKIL' :EW'\="/18E;=" O (/" IK: "E z&l"
U968%4 78 BH""Ebj - H8E"8F 5847' 3B it E'B 1 BB :%:EF:KE: ;=" /0->"
H#33>('$0-"#(*'TeleS*)-"

>87" W' 5=<:"C="081";1'/=_="3Er8L'A-3="GI8C"" ;|'O=" 1 84E™): ;1'G=<=" O#>iL'3="



E?"4-#%8E;";7:D""7 " Sarracenia purpurea' B#8% 8% - 777"
HBENE"E?:0"; #:0"-"OS#IH) 4"



H"EBS' ;""" D:EW'8K&'J""'C'8F - E”H""E8SB""" ;6] """ J 86 - %8E" : #48; ; "#%B - """
Hé - W E?;=" 1 %%"K"Y="

O:U'MAL/Z' b=/ D EW'S="<="=>87"06=" () TS=" 16365 67 INWG; ™" - 5 *""&""9- %8E ; 76D ; " - EW'
;7 28W ;DT D E DO B TK S - BN B 8%8 N - ; s 86 W W
BBO=#>" (01



IE'4KE8D" - E'; 110 14; 7'DY: EVHBBBKENN " ;='=#>" (OL+#, 1O$#1#) 4'T) PXOPMN
OYP-'

1:KH7:EL' .= @' 5<=">87"'<' O " $ B8N +:4="@" :&; 8EL'>="b8SWC 1 4WL' - EW'
b=B=+="Al SSEW; 8E=" () TO=""#8EKWE" %" 3E' "D - #[ - H""'K ; lEH"EKW S8W""9; 78"
SE 01T KK S #8I8HE I E e8RS EW W ERF I ; BKe#
S UHREES"BY- L H&*H ((OSHIH) 440 (&OCHI>-"#('SIY (OlYee:"

oTY

+:7EU'A=_=L'3=1="5HKIMEL'<="A?-EI8EN=""WW"" ;L' +=3="@""Et#[L'k="__""¢E - 6N
CEEWT UGG 1O #8L D EW'S=<=">8" =" O TY="O8WKYI - %8E'8F 77" 7" = 7"
;7T8H#['4";D8E;""; "2 ; ; 8H#6 - " W CH?7" 1 ##% B - W8E"8'EBI™Y" " " BD 6 - K& ; UK
E8? :W:D?:%8E"8"#%P - %#'J - 462 KBE'E"? 7" - E?; 'Aphaenogaster picea :EW'A.
rudisttH#3 ; 0"0-"Clht - "#$ . 3" *-"4+0 (&t . 4*"#1#) 4+0iB#1%$>10"+J+
<(%)"0-"Clht ! _4*'#1#)A' Q> TTeNT-"

+7:8L'3L"+=_="+76KL'—=\="+8Ic""W'/-C-A="O :HE - H8L"—=/="+7 - JW8EL" - EW'5-<-'

>80 O TY="V"#HD7 " EH"7"""""EfHS - "8F KEW" 7" #?""W" ; D""#6™ ; L'D7 198H""E""%#L"
T EW'FKE#%8E -9'W6J""¢;671"%: ; ""W'8E"'>88WN2KEEH"7"" 84 1="9$#1#) 4" SOX(ST*N
(S(s

1-$BW8;



/ KLU0\ A=—="G8E" L' G="G =67 L' B=<=">87"" W' - EW'3=0="4%; 8E=" () TY="4#88H:# : I
E'C84[ % ; ' 8DDSKKERS"" ; 'F88"; IET7" ;6;="OSH* 1 . %"%"0-="

SHKIMEL'3=1-L"\="1"587"%; L' A=' =" ; "EW" jL'<= 1='@K ; WEB[L' 5=<=">87"" il "<= 1 '
@:4["0 EW' A= =+ -7 E=" O TY="4F""#; 8P W™ ; bt - %8E" - EW' ;2:8J : %8E"8E"
7 BT B S EW T T TN 78# [ s DSE ;T HE R ;7 D EY ;' =#>" (Ol +
H#3;0"0-"Cot 1 L 4% #1#) 442 0= 'H#$ . %3 '$0154*-%3'$+0 (&9 (C"#(3% (-0l
VA% HH) A TOYITT) YWTTTP:!

5847748DL'3=+21'—=\="G488 [ ;L'3:0="4%; 8EL'5=<=">87"WL" : EW'G=3="G : lF=" ) TY="
AEJRBES"E?:I'DE8Y 8B 6" J" 20571 “BES B : EW'FKE#NSE -7 - EH" ; E' - E"



S5="<KWL'+="/ 2%z EW"66-L'+=1="/88IL'G="O#=>{0L" 1 ='@ = 77""¢; BEL'A="@SE""W =N
OKE8jL'—="@87;L'G="—WWy"'L' —="2"8& IL' 3-"2877L' =" , %b#7L' 3=" 169 ; "E8EL'A-'
PSEHL"_="3EW"&;8EL'<="3EW"&; 8EL" - EW'5-<=">87"%-" () TP%-"__8C'F8&""tHE"S ;'
77'"'Dz;In"=""DII="/0->"%'MeOr4eNd *=!

SHKIEL'3=1:L'5=<=">87" 0L - EW'A=_ ="+ -7 -E="(QTP-"27""""" J8KN8E'8F' 7" - 7"; 7T8#["
DE8YOE" ;" IK ™ E#"" ;L'#6;N&""HK9 = 28419 B""E?; L' - EW"™* "D&™" ; ;68E"D&8F" ; "6E" 77"
"K;8#1) 1B ESD?8 =" - BHOCH!>-"#(0"4+ 2 "#1#)4'TP="

@& " WPBL' <=3:L"'5=<=" =87 WL  EW'<=@="O"JH""¢=" () TP="3"; 78#7 - ; %#' BBW"'I'F 8¢
JzEW;#:D"'D:7""¢E; "8F'%i8WEI "% ; 671="O$#1# ) 'S0 BH(#) "0 ; - *'OPX*P (N*YS-'

A?ZE?8EN="WW";L'<-l"3="SHKI"EL'/="+ 76#[L'<-" LoE#"'ENL'O="1 - EH - §: L' —=—=" T KEEL'
3:-0-"4%6; 8EL'5=<="AEW"§;L'5<=">8"" WL - EW'A=_ ="+ :7:E="(QTP="27"¢$B ¥
& THRBEBSP; "8I T IWEIGH  EY"8" " ; D8E ;" 78" 7 B 10 NP B C DB EW
#B8NHN -7 B ; DV = - BHIZ W (H#3'$*'TY

, W7 DL"O=\="N DIz 7 LA GE 6L =" A#T7 - ZFL'3="Ch; #7""8L"A-"AB%J¢"" ;L' - EW' 5<="
>87"W=" () TP="AD""#"" ; "(E?"'& - #%8E ;" - EW'& - EW8F'WE; D*'&; =0'42 77477 - E"

7 2 %67 2 7" F9?" " BOEH " WEE D" " #B8 B PBKER " = ; ;" B%I N WKESEH""" - 891" DI - E?" ; K###'" ; ; 68E="
E"1#*' T (MXPSONY) Y-='

o™

+ I IK"L'/-0'5=<="=>8" L' - EW' —=\="+8Ic"" %" () TM="4#8I8H6# - 9" - EW'%8H" ' 8H& : D 76#"
EK®'71D877"" ;" ; 'F8&'#8BD - &EH"8 2 &"'F - #H8E"#K&I"" ;=" O$#1#) "$01
B#(#)"0; . *'OM*eYN*MM-"

+7:8L'3:L"2=4+="_ ;0" 7L —=/="+7: JWBEL'—=\="+8Ic""W" - EW'5-<=">87"W="Q TM-"
, EJVIREH"7"" ;D H#6™ NG EL" - %KEW - E#"" W6 ; 288%K%8E % 1 'H" " E"*& - %J6EH" 77"
>88WN'2K&EH"; - $DY " #8J" & - H'77"" 88 1="9$#1#) 4'SPYTTOSNT ) T='

D B8 ;L +=AL'S5=+="+ - #"¢"";l'/="O - HEK ;L' . EW' 5=<=">87""6=" () TM="4FF""#?; "8F
E"K% 0?7 1L"H " 8" %6# #BE ; % 2 6E?; L'#% - 2"  EW' 7 2%67 - " IK - %?1"'8E" ; D""#4""; '

OSHIH) MO (& = "#)Ut) "0 ; . 4' (<ITY0*NT) Se="

> gL WL =L B >80 WL 03" 1 20 L 1=b=" @KEJ™ ;L' s EW' O=G="34: K]8-"
OTM=" AR 8P #6B - 7'L" s D 6" ; 26 - #%8E ;1" - EW'Wo; D"&; - 0'SE"W" "# W= ¢
H#8IBESj - H8E" - EW'™  KEABBE'R: 7" 3 8F %" - E'8" " D" =" OS#IH) 'S0
B#&%11'()'e) SITTONT (V="

>80 S<eL" T EW'<=" A2 E28EN>"WW'* ;=" O TM="+8B 2 7" #7 - EH L' H " E" ' B =4[ '6; " - EW"
-DH" ;Wb %K BSE W HEH="=#>" (OL##,+ = "#)%#) "0 5 . 4"* (ITMYYNTMOM:'

/8D ;1'>:5-"0=C='A8Kj :l'5=<=">87"Wil'/=<=, ' /"' $8; ' D=3=+=">8WS L' : EW' —=3-"
AK#ETE O TM=" 2" BD8E ' BJ "7 D'  EW'+ SNBHHKEE" EA """ - '>KHW' 8F' AK%N
248D 4" 2" D74 CEKE'CH™* ;=" 1 IH#*E (%'T)="

O :HK8&: EL'3=4:'O=" 1 84E™): ;L'C='O8 1" ;|'5=<=">87""MiL" : EW'G="O#=>=" ) TM="— - D"
Y68 78 B8H "Ebj - HOE'SF'B 14" Rz 7" T 5 3 BUI I H' ;=" /0->" s
H#33>('$0-"#(*'P="

O#>HIL'G=<:L"O=" 1 84E™) - ;1'5=<=">87""L" - EW'3:4="0 - HK8& s E=' O TM="CH"""E'F84B ; '8F'
UEWED "8 ;67128 EW'SE 77" BE7748D8H" 'E""='D"% (&*+ (*OS#I#) 4+ I+ OCHI>-"# ("
e)IT)*\TTe-"

or*



GI86;L'<=/=L'5<=">87""WL"'3=\="G" 7¢""E ; B"" | "4L'<=2="C: 0?77L'A=\="/ I 8E ; L'<=b="b % : $; L'
\=/="3F5:7:EH"I8L'3="G " 6#8I6##L' 3=" T KL'<=2="448E""'EL'>=—=">4 - J"" ;L' 5="<KWL'
+='/ 2% EW"6 L' +=1="/88IL'G="O#=>0L" 1="@ - 77""&; BEL'—="@87?; L' G="—WW9""L" —='
2" IL'3="28771'3=" 169 ; "EBLL - EW' A" DIEH" () T*="3"F - "' C8L[ 'F8L'

"J 0Kz BEH"7 " ERK  EA" " 8F #% - 7" L' W ; D& ; - 9'%69567 - 68EL" - EW'%68%#"
bE?"'6 - #%8E ;'K 6EH'F8; ;00'DBY " E" - ; ; 8#6-%8E ;" - #68; ;77" - """ €K " E - &l
9$#)"0; .4'eYXT)SMNTT)O-"

+7:8L'3L'5:<=">87" 0L 2=4+=" ;677U 4=/ ACEWTEL\=_ 'Ol —=\="+8ic""WL" - EW'3-0O-"
4%; 8E=" () T*="— 24" F: #%8E" - EW"" "% -D8Y: %8E"CH?7" H'EKB%N""&;X":"

10



QOTe’

16: SOEWL' A4l +:3-"' @  Et#[L'A=/='@""%E5L 3=0=" 4% 8EL' 5=<i' >87"" W' 5=<=" A EW"'§; "
“EW'—=—="IKEE='() Te=", ;6EH'D71;6818H 178" DeWe#?"77" "¢ ; DBE ;"' ; '8F* - E?; 78"
HRS 2" C 2BIEH="< (%) "0-"Cl¢ 2 (&H#S ; 0"0-"Clht = "#1#) 4"MeX SPMNS Y *=""

AR L'<L'G="G 16; "Bl B=<=">87""ML" : EW'3=0="4%; 8E" () Te='BEH - NS : 27698 - WiEH"
W B E T HESE S T EW S RE B s S E T E T NK S 1B
1H$U%E" () *HE 1D - %t/ 0-"# (0L 2$08% 34+ 155 % ($%* T YY* (NYY*Y="

CHjD: %#[L'O=+:L'5=<=">87"WL' - EW'3-=0="4%; 8E=' O Te='O s “"E?J;='O - %[\
"D HBPBD 1 4 8E ;" Ch7 T EY D " ;W6 UK ABE ;= OBH* 5 . U0 *MX"MM:"

Gz6;"8l'GL" =/ GKH[Y" IL'L'5=<">87"WiL" : EW'3=0="4%; 8E=" () Te=" @4 WHHEH'FSSWN
C  RKHKE ™ 7' B - #HBBBKEN 1" BB = E" 1#*' T (" *S (M) P=*

184E"): ;1'0:L'3:4="0  HK&: EL'A2="GK# [ EWL'3="+7 : 8L'—=/="+7 - jWSEL' —=\="
+8IC" WL 2=+ Ka%; L"\=<="> - ; 98EL'B=<=">87""ML' 0=3:"\8; E§[L'G=" O#t=>lL'<=/="
O#+KE"l'_='O8YBEL'@=<"OKSHIL'/="BJIE" 1 ;L'3=" AW EIL' :EW'O="1"%: EW='
O Te="tK:ERFIEH"""SD8E:V'#7 - EHIE H68WI " &; 61X #7 0" EH"" ;' - EW"
8DDSUKESK' ;=" 1 "#SU%&" () *H,1D . ht FHAOLSHS %-4+ = ' (0)=" 1 B.X'
T)=T)S0a%; D% T(-TSeT="

L RHT7L D= D EW'B=<=">87"M="' () Te="@ - 17" 4" W™ #H8E tE EKW S8W" Y - E 201 ;6;='E" 14~
T QTO="

oTC

G:b; "l G 5<">87" W' =/="GK#[I" 1L'2:4="Oi"8L" - EW'3=0:="4%; 8E=" O T ('
>"8Hg: D764 -8 HOE"IE"E"IC84[[" s BKAIKE " 8F - 'E"" - 4 - 1K - W' FSBW" """
71#80HOSHIH) 40 (&+ = "H)UH) "0 . 4" (TIMYSIMST-"

11






=87l 5:<L"'3-0="AB67L'3-0="4%5; 8EL' - EW'G=3="G - [F=" Q) TT="@48?"* 8 H6#'
HT 4 #66) - WBE'BF 7" B2 |84" 1 &7748D8BW" - ; ; 8#6: 7" ; "8F77 " # - 4E6IBEBK ;!
DEM7''6'DY: E?" Sarracenia purpurea="1"#-%#3'$*+TTX' (eM*N(eMO=""
<"E[OE;L'+=5-1"5=<="AZEW"§;L'3-5="3EW""&; "EL'U="3EE - EL'+=3="GSK 79" U="+""eW - L'

13



H" 8 2% 1'8F ;6BDI" " HWNWB S Z6E""FF*"#7" BBW'"); ' OCHL>-"# (0"4+9$#1#) 4+
F%*%0"$ . 'TTeMMNeY)-"

TKEEL' —=—=1"1="3H8; %L'3-5="3EW"'4; ""EL'U="34E - EL'+=3="G&K79L'U="+""4W : L'3=0O-"'
4%; 8EL'G=/="Cb; 7""8L'O=+="CE2J D - %e#[L"__=">6%%L" 5-<-">87""¥L'3-1-">8J"'['G-"'
SK"EZQWL'O="<zEW:L'O="\1;Dz8fL'4=<-"/ - K&"'EL'<=@-"/""; ; ZWL'<=2-"/8EHSES8L'
<=1Z'OZ]"U'A-G='OME['L'2-@-"O#=>JI EEL'+-/-'@ : &L"A-O-'@78D8L' O-'
@FOFFEL'<=" =" EIL"3=1"AK G gL =/ S HBEATIB;L'O- DM L D EW S<!
AZEW"8;="())S="+%B - % WS "6 ; " 8F 7 Bh; D7 86# - 5 1B %N E"HI8% - ¥
DIME; 8F ZEY ;D" #"; WHTE"" ; ;=" O$#1#) 4+G%--%"*'T (e (*Neee-'

14



O]l 2:=>="O#=) EEL'A=" O "E["L'+='@ - 44 A= @ 76D8L' O=" @F "§FF"aL'<="
—MEL3AK AL T EW =1 D #8EH8 ;= () Y=">08% 0" s V%8I 8551  EW!

15



16" 8EL'@=0-L"3-0="4%6; 8EL" - EW'5:<=">87""0f=". BDEBIGEH"?7"""D&" #6;68E"8F""* ; %H - """
8F7" R IK " E#I'8F' & 8™ I E? ;=" O$#1IH) 4 OPX' TT*eNT T (e

— IHTFAWL'<="AL'A=4=" DN - EL'4=A="<K)"™ ;L' 3=0="4%%; 8EL'5=<=">87""JiiL' - EW' 5=<-"
AZEW"E;="OQ)IM="27 R 47 "BF R L1984 - " " EJRBE S EL" - EW' %" 8E - EY'
25U BUWIHT S EFE T D EWEBE ;75" U Cl - 440 (&tU -1 8> # (KT T O YN
*SY-=

+8IC W' ==\l +="— o 7% [ D EW S=<="=>87" 0" () )M="27 " BOWNWB S - 6E " H#AM 7 e 5
T%I%IEN 7% 77C i7" 23% " $0 (1/0->"01*-"TPPI 4 T*SNA TM™*=!

o)+
>87"L 5=<=" () )*='3": " SEBBHH' Ch; 7N T8 #BBBKEN 1" '#8ISHI="D"0 (*0$-"# (*+#,+

- Wt F#AOUSH#S$ %-4+# ,1GH (&# (+ - 'eMSI'MOMNMSY="

+8IC" WL —=\="+="— 1 7% [T EW'5=<=">87"06=" () ) *=" 27" BOWNWB I - 6E " *FF 4" - EW!
;DU HTE™ D IMRE N 'CT I YT S e T L E W ;8 F1én 2 3% $0 (4
/0->"01"*-"TPeX'4TN4 (e

A4%6; 8EL'3=0:L"_=/="GK#[1"" IL'2:4="O6%""6L" - EW'5=<=">87""0f=" () ) *="O8D 7 8I8H6# - I*
J:8:-%8E"E' Sarrracenia purpurea'(A-8& - #"E6z#" - "R\'H " 8H& - D76
"EJBEBE? UL - EW'? - T BE8BH# #BE I ;=" 23U SO (+=#>" (0l#,+ - #-0(4'
STX'TSe)NTSeM-"

16



>87"'ML'5=<=" - EW'3=0="4%; 8E="()) (-'56%8H"E'W"' D8 ; 6%8E" - EW""" ~ BE#%BBE"4S; [ 'E"?7"""
E8&?7"8E'DM#7"'4'DY:- EL' Sarracenia purpurea

17



>87"" L' 5=<=" T EW'+:0="2 1 1988-"TSSS="2"" ; BEH' : #8" " #8I8H 1 "HBW™9; 'c?7" ;%" - BN
;7" ;5 " PUIzH' ;=" OCHI>-"# (0"4+9$#1#) 4+F%*%0"$ - "TX'O*YNOMO-'

18



>81ML'5=<=" tEW'>=—=">§ 23" ;="TSS)="G8WI " ;65 """ - EW"?7"" " 8##KE ' E#" " 8F' - Ji - E'
;DUHET; "8E ) EWNGRWH'""6; 9 EW; ="=#>" (OL+#,+ 2 "#) %#) "0 ; - 4'TY 'eTMNe (M-

TS0);"
>87"'ML'5=<="TSO0=" 1 """ ¢ PBE - E?; "8F'&" #HKOP B "EL'|KI"EN" " H&8C?7" - EW" ;D% ¢
WE; %6%K%BE"8F - *; 7 W8 CNC - 7" "¢ ' HB4HBES - E="9$#1# ) 4'PSI"TMYNTPP-"
K8KEHL'+=0:=" - EW'5:=<=">87"0="TS00="/ 2&J - I'D&" "W - %8E "% 1'% - &E - #9"" ; X"""FF""#7; '8E"
D7 '#8I8ESj - HBE'E":";7:-%8C" ; KWW - '#B8 B PBKER 1="9$#1#) 4'PSK'P (*NPe*-'

19



E'8E - H8E 10" @6 - 066" +8EF& " E#" " —="G&"" C Q" WR="bo " ; " GE " Ob# 76H - E”
, E6J"&; 671"

3,2 _B-41'GBB\A"

A% 8EL'3:0=": EW'5=<=">87"%=" () (T='A# - KEH'SE 4#8I8HI'CH7' - OSW"Y' Al ; 7" B="
@4E#"18E' OBESHS: D7 ; "iE" @8DK!: $8E' Gi8ISH I 'P*=" @EE#"I8E" , E3J"e; 61"
@4 ;L' @UEH"8EL'5<="

A% 8EL'3:0:"5=<=">87"Mil' 4=<="C -4 ; C8YI7L'>= 1 = 3D"" 8= ) T (' 242" %18+ 7> &Yt D+
D. %2 (-ME, /% T+OOI0(&Lk 0, B 01'@8" s ;I'5 e’z J"EL'+2="

>80 5<=" - EW' 3=0="4%; 8E=" () T(=' 2+ 1 " BU"H#, 1OS$#I#) '$015-0-"*-"$*|" (o'
AWRSSE="AIE - K" 3 1 8#0: 7" ;L' E#="8: E ;027" WE?8' @BIKHK™ ;""" - EW'+ 75E" ;'

>80 S<=' () ) 0=' 2+ 1™ BU s 1OSHIH) ALAIE - K™'4' 35 ;8457 ;L' E#L' AKEW" 89 - EWL*
O3:="*M" WERSE="VK ; "W'%1"y"M)L) ) ) ;KW' E?; "=y T) ) 'H8W " H" ;" - EW’
KEB™"a ;60" ;2% 2 E 307 7" W'HE?8" @8&IKHK™ ;" - EW' + 76E"" ;"'

> Be<=" s EW'>=—=">4 1 J" ;= TSSP=" /> BHEUI* ' (+OS$#1#) 4" A7 ; 8Eb - E'
E;WKNSE'@4"; ;L' - ; TEHIBEL ¥ =+="

ABC2b3-4"

>87"'ML'5:<="4-0="_ " :EW'3:=0="4%; 8E=" () T*-"4#8AIB—L")-T-)="/>11:B#&%!+
2(014*"™*+ #"19%#1#) '$01tU0-0"Q0—"D - #[ - H""R="
https://qithub.com/GotelliLab/EcoSimR""

>8I 5a< " >/="4E?; BIEH" L' +="— - 7% " [L'—=\="+8IcC" W' - EW'>=—=">6-J";" Q) Y=
CHTWHS 30D H) W) "0 ; L AH,-T 0% # NSHLH) - * LY 0 B (MLZt
S#IK& "W .E? " %H""E#""L".E#=L"\""; " ING"" - &'

>87"'ML'5:<=" - EW'>=/="4E?; BIEH""¢=" () )='9$#5' 3Lt/ > 111 B#&WI*+5#,- T 0" %t #"+
OS#I#H) 4="3H K" W' . E? WH"E#""L".E#L"\""; " ING™" 28"

GBB\'-41.4bAl'+B004523-.4Al'd'A+.45+4'C.+2.B5'

>8Il 5:<="())S="_8c"8'¢" ; DBEW 8 4" IK"™;7; "8 "W % - """ #&"" - %8ES; ?;="0; KW%PH6?" "W’
%I'@="="O1"&;R-"23%"" SO (+2- - %"*-"*YX" TONTT='

C:éE;Cc8471'4-"3="0O="4%5; 8EL' - EW'5="<=">87""%="() ) S="4J8A8 : D= /0->"%"*MOXSeON
Se0-'

_BHTWEHLI'O=4'<=0="+7 - ; "['5=<=">8""WL' 3" ;%EH; L' -EW' A" - "B ()) S 27
WIH"WI'8F7''8" 36" C "4 #HB BB BE ; =" O$#1#) 4+GU--%"*" T (X" (N*="

>8I 5:<="())O="@""&; D" #%J"" ; "E"%6BH"8H&- D7 1X'_1D8?7"";6; """ ; BEHL'#KEJ """
FO?%EHL" - EW'W 2?2 "BOESEH"E " - #68" #8I8H ="« (-%" (O-"# (0Lt = "#)%#) "0 ; - 4+
5#%'%-4+/%T *1%--%""PX"TNY="

_ B#TY%EHL'O=4=" - EW'5=<=">8""0="() )M="3E'EJ - ;68E ;" ; D""#6:9'6; ; K"'='DF 99+ X'
(T

2:D"L'O=/="EW A=—="/""0""0"W;R="(Q) ) M="The nature of scientific evidence:
statistical, philosphical, and empirical considerations.'9$#5%"%($%'T (X'
T*SNTM)="

A#BNL'<=0-l"@=<="_""HIKEWL'O=/-"08%é6; 8EL""?" &' () ) e="Predicting species
occurrences: issues of accuracy and scale.'2>1'TQOQXTTSSNT())-'

1:EW" B "el'<=_ =" EW' 1=4=">8W%""¢H="() ) e="Population ecology: first principles."

[>0"-%"14+F%C T+, + = "#1#) 4'YOF*SS="

20


https://github.com/GotelliLab/EcoSimR

>87"WL'5=<="TSSS="_ 8C'W8'#8BPBKES" ; "#8FH"""78H""77""¢n'5$'% ($%’ (OPX'TPO*N
TPOM-'

="M U<l <AL T EW'<"G EE - (W8B="TSSS=" Experimental ecology: issues and
perspectives.' - '#*$'%($%"*SI'0(SNOe)-"

O :K&"eL'G=3="TSSS="Untangling ecological complexity: the macroscopic
perspective.'23%"'$0 (+\##1#) *-" (=

W"E'G8"8L'@=<="- EW'<="—""WWEEH0K ; ="TSSO='Regulation and stabilization paradigms
in population ecology.'9%$##)4'YSX'eM*NeMM-"*

J"&; "EL'4=A="TSSY-='Living marine resources: their utilization and management.'
[>0"-%"14+F%C % T+, + = "#1#) 4"Y ('ST="

>§"EFUL'G=2=":EW'3-@-" 1 8%; BE-"TSSP-"'Ecology of infectious diseases in natural
populations.'+' [ >0"-%"14+F%C % T+#,+ - "#1#)4'YT( *eP-'

G&8CEL'<=_="TSSP-"Macroecology.'D . %+H# (&#"'SOX'PPSNPY)-"

AWC 1 aW;L'@=<l"—=0="O - IL":EW'5=—="b""%%'Q"'W;R-"TSS*='Large-scale ecology and
conservation biology."H# (*%"CO-"#(+ = "#1#)4'S"*PON*PS-'

@8cC™"iL' 1=0O="TSSe="+K&&" "E? 84EH78I8HIL'IBIKSB " T)="OS#I#) 4" YMI' TTS*>="

@""886E ;L' +=0=L"<=N V=" /"% 78EL" - EW'>=<=0="_§%8E ;'0"'W;R="TSST='Bird population
studies: relevance to conservation and management.'9$#1#)4'Yel'TSeTN
TSe(*

G:[K;L'">="TSS)-"Quantitative ecology and marine biology.' [ >0"-%"14+F%C'% T +#,+
CHIF)APY O

4U24-53/'C,51.5>'

O ONO (*='5:%8E - A" E#" CBKEW : %8E="—.." 24 #[N('CA+X"_=4E™; ;6EH"
AD:z %87 BD8E: Y ¥ -7z A EH "8 @8 WE#? — " s DBE ;"' ; "8F GE8WEJ e ; 21" - EW'
— K& +8BBKED ; KEW &' +%PB - 7' +7 - EH"="ZTLSSOL(S)=) )="+8N@.\' Gt - E*
O#>HL' , E53"4;071'8F O 26E™""

OTel) )='5:%8E - A" E4" CBKEW: %8E="="";"" : 4#7"+88IWE : %8E' 5" C8L[\' =+ 5"
ALEI7" S 6j6EH W 'D'%SB" " - EW'g" 4" ET #8 SBKERN 1" #8I18H1="2*) ) 1) ) )= +8)@. ;'
A&z /ZI8E;L\: I'G" 76 E; B 1"  ASH7 ; 85 - E'.E ; WK%SE="

OTTNQOTP='5:%8E - ' A" E4"" C8KEW : %8E=" 26DDSEH' DBSE? ; "IE """ #8I8H# - ¢
HBBBKEN ;" - EW'DE8? 8B WEI "8 ;7 1="5AC="zeM)1) ) )L++8)@. ; '3 48E"
A% 8EL'G4l 1 E'G - WF'

OTNOTM="5:%8E - A" E4"" CBKEW : H8E=" 1iS""E ;68E ; 'SE'GiBWEI""&; 571"
808Gz B = TN 27 S 1 s W FKEASE 18" EW T JSIK%BE s 2l
HBE ;" LK EH#" ;8P #AB - B H7 T EH " 8E" ;D " ;L% - 6" T EWH " E" %4 W6 & 671 6
- BD" L BV H8 B BKERNI'(28?: 8" s 1AW ZTLSSYLle ()" , 1O'#8BDSE"EN’
ZPOYLMMST' , 1O'Gi8IBHI'+8N@. ;N Azé:" ™IS ; '+ 7 - EL'GEl 1 E'G - WR"

O)SNOTT="5:%8E - A#" E#" CBKEW: %8E=")S) SeMS=" 16; ;"42: K8E" =" ; " - 4# 7"
AJBKBSE =41'="";DSE ;" ;'8F' 1 :D7E: 18" +Hp 27" +7 - EH""E" 1" 4E - ' @SEW; ="
zD))="+8N@.L'2" W=

O)ONOTT="1"D: @S "EF8F 4E §HI=". BD - #7;'8F"" I - "W $D""e - K& 8E" - E7"
-DUH L HB B BKERS" ;" T EW 4 8I8HEH 1 680" ;" 177 C 8" D" g "8 ;7 E!
" PE'B8NT 3B '), 10" +8SBDSE "E?'ze0elYYOR:"+8N@. ;'—8%' ¥ KEEL'
527" AEW"g;1'3 1 48E"4%; 8E="

21



O)PNOT)=-"5:%8E - ' A#" E#"'CBKEW - %8E="0877 ;L' - E?; L' - EW'# - 4E6J8&8K ; 'DI- E?; X'
77" ;D% 9WESS ' E ;68E"8F ; D HE" ; SE "6 - #%8E ;="' zP*ML) ) )=" , LO'#8FBDBEEN"
zP)L)))-"+8\@."3:48E"'4%5; BE=""

O)PN))O="5:%8E 1 )"+ E? 4T84 4#8I8H5# 1 ' 3E 201 ;65 1 EW'AIE?7"" ;65 (5 +43AR:"

I 84[EH"=48KDX"O8W ' HEH" AD " #6*" ;' —6#7E""; ;="+8N@. ; '—8%""&?" +8ic "L
+I8;ME - T% [

O)eN())P="5:%8E - ' A#" E#"'CBKEW - %08E="4FF""#7; '8F'EK%4"'E?" ;%™ ; ; "8E" - "#8N
"J8IJW'EBBW C " %="zeM)L)))=" , LO'#8PHDBEEN'z(PL)))-"+8\@.L'3 - 48E"
4%; 8E="

O)eN))*'5:%8E -9 A#" E#""'CBKEW: ¥8E="A>4 —X'— , .X'+8%: %86 %J""="

O"#7 1Ef; B; " 8F#BBPBKEN '8 "Nz ; ;" BUIN" - F"8" - "#27: ; N8D76# Fi""="
zZT))D))=", LO'#B8BDBE"EN'zTel)))="+8N@.;X'5 7" A EW"&; " 4dst'<Ky™ ;"
3:48E'4%; 8E="

ONQ) (5 :%8E : ' A#" E##'* CBKEW - BBE'(4AWK# - B8E" :EW' K zE'—""; 8K&#"" ;R="

1" J"8DSB E?"8F' - "BKIWE; #DBE - &1'8" ;" - &# 7 #KVKE' "6E" "EJRBESB E? - V"
JHUE#T CEWTEHSET MEH" -7, E6D G 621'8F LB BE " ze) )LL) ) )="+8N@. L'
+786;"30"E="

ONQ) (F'5:%8E - I A#6E#"""CBKEW - B8E="Gi8#8BDI"* 671 ".E#K% = %8E" 3#%J6? 11" 3"
;IE?7"%#" - DDE8 - #7"8'D7 178795 - - "HBBPBKEN" ;='zS (L) e*="+8\@. ;X' 28F"
Of"*6L"3 : ¢8E"4%5; BE-"

O)TNQO)*'5:%8E - 9" A#"E#""'CBKEW : K8E="4#8AIPBI'S5KY BBW™; *; 8FC 4" "F8E"
"#8I8H6;?;="z(0(L)))-"

O)NO) (FA4EIRBES"'E?: V' @487 " #%8E" 3H"E#I="27"""481"""8F'E - K& -9 J ;="
tE7748D8H"EG#'F- #788; "E" - ; ;" ; ;0EH"""#8I8HG# - 0"66; [ "0E" - HAGHKIKE - 9"
CI7;7"W;="zMeYL(PP="+8N@. ;'O :¢1'b - ?JiEL'<6PB"  8FFPH - EE-"

TSSONQ))e="'5 - %8E - " A#6" E#"""CBKEW - %8E=".E IKS¥E" " #8 BBKESN"" ; "E"#7 - EH"" - %"
DEME7"'&; "WB'EK%S " E?; "BE['#B B BKEN N - ; ;" BUI 78" WIE - Bt#'7 - %i?-?7; n’
zO)HL))", 1O'#8FBDBEE?"zM)L)))="+8N@."3 - ¢8E"4%5; BE="

TSSON()))="'5 - ¥8E - 1" A#"'E#"""CBKEW - %8E="4#8AIBX' KW' B8W'Y; " ; 8FC - 4" 'F84"
"#8I8H6;?;"z(e (L))"

TSSYNTSSS='5 - %8E - 0" A#"'E#"""CBKEW - %8E="1 4GNSPTMY) O0="G""'7 - J68&- 0" ; %= 7""He"" ; "8F*
JONZEWNC Z62'F8& - H™ & ; X" S8W™Y; "8F' - E?"%8E'F8& - HIEH-"ZTT)L) ) )="+8\@.L'5-'
GK#[ ="

TSSYNTSSO:='5 - %8E - 0" A#"'E#"""CBKEW - %8E="1 4GNSPTMY)O=" 1§; ; ""82: %8E"—""; " - &#7X""
>""8H¢ - D76#'J - 86 - %8E"SE %" 76; 784 1'% 2 §7; "8F"77"*" - E?'Y8EL' Myrmeleon
immaculatus="z0)))="+8\@.L'3$B1'3E""-"

TSSPNTSSY='5 - %8E - 0" A#"'E#"""CBKEW - %8E="G.—NSPT (T) S="4#8AiBX'3'@48D8; - I'F8L'
5KR'0O8W™9;"A8Fc &' "="'zM)L) ) )="

22



51.241'A40.53-Al'0/453-k'23/\Al'AKO@BA.3l'bB-\A_BQ@A'

/o7 oW, E6DVE 621 T D D82 E 8 GEBIBHIL'C K &1 () (e'QJ6K - R’

, E6J"8; 671" 8F'CIB&W - L" ¥ "D - 6?5 E?" 8F GE8IBH IL" D& () ((*QJ6K = R

, E6J"&;671'8F A%'BEWE ¢ ; L'+ "E% " C8&" Gi8IBHe# - 0" 168 ;07 1L"'B#?8%""¢" () (T QJeK - R

, E6J"8; 671" 8F . I6E8S; L' , 8% - E:N+7:FBD-HE"L'B#?8% 8" () (T'QJ6K - R’

+8FBDY AL B84 ; 78DL L6 EE - "3K; %6 'O 1¢#7 () O 1O D BTN WR

, E6J"8; 671" 8F . I6E8S;L" , 8% - E-N+7:BD-HE"'3D&N" () () "Q# - E# %" WR'

—2ID7'K"H"6" ¥6; BEHKSG; 7" "W' 3IKBES' /" #IK&"" ; 76DL"CI8EW - *A?- 2", B4 ;6711
583"B%"¢"' () () 'QIK - R

5807"¢E"'1"¢PB8E? , EfJ"6;6?1'{'<87E ; 8EL'<87E;BEL'A"D"'B%"¢' (O TS"

—KMH"&; "+ BW"E", ESI"E; 60701+ - BWEL' 3D O TS'

+8W ' H ™ 8F'+7 140" ; 28EL"+7 - &8" ; 78EL' 3D O TS'

G8CUEH'=¢"""E'A?:7"" , E6J"6;07IL'@ - J - [ -8EO;NGK#7 - E-E'4EW8C""W' /" #7K&""L"
G8CUYEH">¢"""EL'3D¢ O TS'

L CETE S NBE DI 4#8I8HIT+8EF S E#L'C8 ) H o #KL'Ga: e[ IE8” ;DT I [MER"
A"D?"B%"(OTO

, E6J"8;671'8F L "4 BBENL" 1 "D - 2B "E?8F >""8I8HIL'<:EK:41'OQTY"

A#8I8HG# - 0 ABHE" " 1'8F' 3B bb# - L'A?:%; %# - AL BD8 ; (KBL' @8N - EWL' O TY"

, E6J"8; 671" 8F A7 4%488[ 'L 1 "D - &?B E?" 8F GEI8IBHIL'B#?8%" ¢ () TY'

, E6J"E;671'8F' L4 BBENL" 1 "D - 8?2 "E?"8F' @9 - E?" Gi8IBH IL'GKEBEH?BEL'A" D' B%" &' O TP"

A#8I8H6# - 0" AB#I" 1 '8F' 3B e# 1" 2" BD8E- 1" 166 ;671" A1 BD8 ; iKPBL'G - 1%6H 84"
3KHK;”(OQTP*

B&""H8E'.E; %K?"""8F' O - 8E"""G68IBHIL'+7 &' ;28EL'O - I'Q TP"

3KWKEE" , E6I™& ;671" SKWKEEL' 3D O TP

\"E?”A?:" BRI 3[4BEL'O 28# 7 (O TP

5.0G.BA'c84[;78DL'@8%N""E"—""#8E ; WKH#%BBEL'\E8 " Jt¥"'L'58J"B%""&' O TM'

, E6J"8; 671" 8F" L "4 BBENL —K%""E ;7" 0E' A#788Y'BF'5 - K& - 9" —"*; BK&#' ;L'B#28% "¢ O TM"

, E6J"'&; 671" 8F A%"3EWE ;L' A#8 - EWL' A#7889" 8F' G68IBHIL'<KE™ () TM®

G68WEJ""&; 671" 8&[ ; 78DL'>""¢PB - E'+"E?" 4" CB& GEBWEI""& ;620" —"*; " - &# 706 ¥ 6JRL" /"D j bH"
<KE"™(OQTM™'

48 +86:0"—"""F'Ch; 7' A#8I8HI' O 8L ; 78DL' T " # " BU" O T

, E6J"&;671'8F'O8E?-E-L'Of; ; 8KI:L'B#78%""&' QO T*"

1"PB8E? .E; WK? " 8F'5 - K& 0 A#E#"L'EK " " #7"" 'O 1I'OQ T

@I"E-&I'AD™ - [8L.E?"RE - %8E - 9" A?:%; %# - 0" A#BIBHI'+8EF & E# 927 DO "IN
2"BD"W'3; ;" BWI - HK " WKHEH'Gb - ; 6E"77"""' 4 ; % - W8E'8F'AD"#" ;' — E[”
3UKEW - E#"" 16; %6%K%8E ;hL"O8ED"" % "8L"Cé - E#""L'3KHK ; " O T**

@IE-&I'AD™ - [ 8L .E?"4E - %8E - 9" GE8H""8H& - D7 1'A8#6" 1 L"g27""'>""8H4: D7 1'BF
AD"#";'3; ; 8#6:%8E ;hL"O8EX " - 1'58J"B% "¢ () Te'

5:%8E - 1"4#818Hi# - 9'B%; "8J - 7841'5"c84[ 054 B5RL'GBKIW L' () Te'

, E6J""8;671"8F'+8084 - WBL'GBKIW ' 4L'B#?8%""¢" () Te'

+"; [ GKW]8J6#" L' BYPKWEE - 9" >4 WE"'E?; "o 84&[ ; 78D'3KHK ;" () Te'""

@ - KI'ASB67f; " +8% " H""L"GaH7?8EL' 3D ) Te'

_RJIawC8M L@ 7 - BL'OH#T O Te!

E;HK8'S i #8E - I'W @' ; IK6; - ;'W:'3FB - |Ef-0.5@3R'O:E-K;L'Gé: JHL'58I"B%"'
OTCUW(C ;" BE4;R

, E6J"&;671"8F A% 3EWE" ;L' A#8N - EWL'A#7889'8F' Gi8IBHIL'O - 1'OQT(

23



L E6JV G0 18P A= BEWE" ;L A#SN  EWL' 27"+ E% 8L =" s " - 4# T 78" A#8IHE# 1§  EW'
AEJRSES"E?: Y O8W MEH'(+—440R'0: 1I' QO T(

LTI BRI AHSISH I+ EX L 3DE O TCOC ;" BIE - ;R

LB RI'SF O s THTK: ;L3S 7 e L 3D O TT

OR#T8H = E'A?:7"" , ESJ"&;RIL'/ - E6EHL'3D& O TT

/8Kb;0:Ex A BRI RIL'G 2 98E" —8KH"'O 447 O TT"

@V"E:zal'AD" : ["'8L'GISIBHI'AISD8 ; KSBL=" , ESI"4;0W: W' 3K!BESSH - 'O %8D8M - E - "
O #8'+PIL'C WK 61" O TT

—81:0ABH™IL\ 1 JW'.E; HK?""L' /SEWSEL'B#8%""¢' O T)"

—81 -0 ASH"™ IL'gGIBWEI ™" ©21'5E" ' +7 < EHIEH' b 8aWhL' /SEWSEL B#8%"'¢ O T)"

+8LETY , BRIV RIL T #: 'O OT)"

G8;78E" , E8J"4;11L'G8;78EL'C" %K =41’ O T)"

, B0 8F +""E% - ' CISEW - L' B EWSL'< - EK 61" O T)"

5.0Gi8A'GIE-41'O = %#" ;" 8E[ ; 78DL"\ES~ Ji"'L' 1 "#"" %%’ () S'

@VEzal'AD" 1 ["8L".E?""4E 1 W8 1’ Al BD8 ;iK' 8E K - E% 1 %™ 4#818H1'd"

(EW'2:6CEN<:D: E'4#818H1'b84[ ; 78DL'2 6D B#8%"%' () S'

L E6JVG W W =" 1'<K - E'+ - 898108 78)"" s L'<KE™ ) S'

5.0Gi8A'GIE-41'O - %#" ;"D 8E[ ; 78DL'\ES " J"'O: 1' Q) S'

, B8 61'8F 1" 4B 8ENL' GKASEHSE " 587" $%""¢' () 0"

@V'Ez&l'AD" s [M6L'TON" 220 E'A#8I8HI I +8EHE" ; ;'@ 4B l'A"'DY" % "¢ () O"

Ub; 7K : EH%: EE = "248Di# :'G8?: Es#t "> 2 8W"'EL'O - 1' () ) 0"

FTEE S WSS 'SF AR EA ;L\KESEEHL'O 2 1' ()0

, B0 61'8F =78 ;0 EWL' @E8J6W" E#"'L' 3D&Y () ) 0"

@V"Ez&I'AD" - ["6L'St A#8I8Hs# - )" E?" " He: HBE'AIBDS ;KBL'2" - ;'3'd"OL'+8Y"H""
A2:%8EL'O:i#7' ()0

LK™, BRI 00L TKE7 s BUATD " S% " Q)Y

G8CWSSE'+8%"H"'L'GEKE ; Ci#t[' A" D" %8 O) Y

, ERJ"8;621'8F 346 8E :L'2K#; S8EL'3DE Q) Y

8CI A BRI G RIL3S 3D Q)Y

V- B8KI7 80 H L tE8J"EL'C WK &1 Q)Y

@"Ez&1'AD™ 1 ["8X'O s #8" #8IBH I A1 BDS ;KBL'.E ;MK 'C8E'+§B 17" =" ;" 471"
@87;W: BL'>"4B :EIL3KHK; 7" ())PG8;?8.240i0 () TJE"1 (") -0.2(;")-0.2/TT111Ti(#B)

, E63"8;671'8F' , DD; z9:L'Ac™"W"EL'3Dé" Q)M
A% Q) *

L EiJ"e;071'8FO8E%" - 0" O8E%" - L' 3D’ () ) **
L EBJ"8;071"8FO6; ;67 ;6DDAL' A2 [ Ji""L' 3D&Y (O ) *"

24



@V 'Ez&I'AD" s [M6L LV jK 10z E 4#8ISH# - Y ASHI™IL'O - 8H - 4" B#8%" "8 ) €'

25



BD" =0 +8%"H"L' ANCESW' @ - &[L' 3D TSSe"

L E6J"8;071'8F 1" 4B SENL GKANEH?BEL'C " %EK - &1 ' TSSe"
SAC'AIBDS;KBL'5" ;7" W AK%; "*7; L'+ 76# - H8' CH"IW' OK ; "KBL' D& TSS (*
L E6J"8;01'8F 1 4B SENL GKMHEH?BEL'O 447" TSS ("

AEI8B8IBHsH - ASHI1'8F 3B "6 1 L'G 1 MIB8E" L 1 # BU" ' TSS (!

, B0 ;621" 8F O 76H - EL' 1 " % "¢ TSST"

,E6J"6; 018\ 2E; - ;1'58J" $% ¢’ TSST’

/8;'3EH"Y" ;" +8KE?I"OK; "KS$'8F'5: K= 8" 5:7841L'O I'TSST'
A#UDD;" ;MK " 8F B#" -E8HL: D7IL'O - I'TSST'

5"C'O"H#8 AN BRI 3DE TSST!

AEI8B8IBHsH - ' ASHI I 1'SF 3B 4’5" C' B S E ;L U B% L' TSS)"
L E6JV 601 8F + 1 HFAED "G G 1L Y B TSS)
AA3"AISDS;IKSBL'AESCURWL'_8;N@:4: ;5" " 4#8ISHIL'3KHK ;7' TSS)"
L E6JVG; 018 3 ZE; - sL'C o 10 I L' AT DY % ' TSOS'
R IBW, ERIUERIL - BUEWH" L O 1 447" TSOS!
- i%84'Gh: E#7'B#" 1 ESHE: D78 .E; WKL Cl= @664 L' C %K -4 1" TSOS"
L E63"8;01'8F' B [1: 785 :1'584B 1 EL'O 1 4#7'TSO0L'O 447" TSST'
/8Kb;6:Ex AN ESI"8;RIL'G 2 98E" —8KH"'L'C"%EK - &1'TSOO"

AzE'<8; ™A BRI G R AZE'<8; "'C %K &1 ' TSOO"
+8I84-W8'A?: 7", EBJ""e; 01L'CO="-+8ME ;' B#78% "¢’ TSOY"
+8Y88: W8 A2 7", EBI"; 011"+ 8E ;'O - 447" TSOY"

G8;78E" , E8J"¢;11L'G8;78EL'A"'D?" $%"" 4 TSOP"

b88Wi;' 81" B#" - ESHE: D76 .E; WKASEL'b8SW; ' 81"'l'<KE"'TSOP"
AW BRI R + - SUWHL'O - 1'TSOP

27'"'5:9KE"" +8E ;"8I - E#11'G8;78EL'< - EK - 1" TSOP"

5847 1E" , BRI G RIS 1 7 DB 1 B TSOM!

_RJIBW, ERDUERIL+ - SBYEWH L 580" B%" 8 TSOM"

~ 8D[IE;"O - 4E" A?: ¥8EL'<KE""'TSOe"

L E6J"6; 01" 8F + - 4F84ED L' G g[8 IL'<KE"' TSOe"

CIBEIW = A2 BRI RIL'2:0:7 2 5 ;" AT D? % ' TSO ("

L E6JV G0 1" 8F + - 6FEED L' G G [ 1L Y % TSOT!

41.2B-A_..@A'351'03<B-'+B00.2244A"
3 :8#: 7" AWRSHN.EN+ 75" FL' A#8IBHI'QO) TM {'D&"" ; "ER’

G8: U SFAWN8E; L' 4#8I8HI 0O ) T'{'D&""; "ER’

G8: U SFAWH8E; L' O 16 #8I8HH - 'S ;0O T) '{'Dé"" ; "ER’

G8:4W'8F4W8E;L'3768; 0 Te' {' O TYR'

1 *DK?1" AWR8EN. EN-+ 75" FL'<BKSE : '8F GIBH""8H&: D710 T) ' {' QO TWR'
G8 - aW'8F 4WR8E; L' A EXF# — D8R VO T {' O TR’
4:B="bf); 8E'3C 1 4W'+8BH7" "' +7 zitl'3A5'0() ) eN I MR!
/8#:0_8;%EH'+8B B 4A3 O8ER" 11O " HEH ) MR’
5+43A'A#E#" 3WJ5;881'G8 1w 0Q) (L QOIWR!

G8 - 4W'8F 4WH84 ;L BE[8;'0) ) *N() ) SR’

G8 1 4W'8F' 4WE8E ;L' <BKEE = 1'8F'GiBH""8H&:D71'0()) *'{" O THR’

3;;8#5: 7 AWRBAL'4#8I8HI' /4 0O (L Q) OR'

26



G8 - eW'8F'4WE?86 ;L' G68WEI &5 671" /" 7"*&; "(TSSC'N"TSSYR'
G8:W'8F'4WH86; L' 27 " 3P 86 - E'S 1 7K& 2 %; 7'0TSS*"N'TSSOR'

O"#"4'3Cc-4W; ' +8BHI " " O B% L' 4A3'(TSSY 'N'TSSSR!
O"#"4'3C-8W; " +8B B "+ 7 -B8L'"4A3'(TSSS'N' Q) TR’
-41.4b.5>'

<8KEE:§" —""J6"" CHEHK""
' 3#):'B"#8I8H6z L' 3B 8 - E'<BKEE - 9'8F'G8?EIL' 27" 3B "8i# - E'5 1 K& ;7L

27



ViR #9801 GEBIBH I 1 "D - 2B Y >4 WK = 7" @48H& - $'TSSMIO)) )"
A" EHT 8B+ 7 1 L' 4ISIKESE 141" GiIsH; L' ) €'
2— 'ADE" ;' +8B B ())S'

>-31 ,324'A2, 1452A"

O 4#' 3" " #7L'@7=1=L"TSSP=" , E8J"¢;6071'8F'B[9: 78F: L' .E; "#”" +8BFBKEN 1'4#8I8HI-"
+KE&""E?"'D8;6%8EX" 2" EKE" " W' @&8F'"; ; 84L' ¥ "D - 82 "E?" 8F' GIBIBHIL" , E6I"'&;671"8F'
50z ;[ 2"\ eE" ="

SBI'IE"MN'@7-V-L"TSSO=" , E8J""¢;671'8F" L"4BBEN".E; "#?" /6" _6§;7841"4I8IK%BE-"
+KE6""E?"D8;6%8EX" 2" EKE" W' @&8F'"; ; 84L" ¥ "D - &2 E?" 8F' GEIBIBHIL" , ESI"
+8%"'H"L'OfE""

<"@1'<87E;8EL'@7-1-L"TSSS=", E6J""&;671'8F 1 ""¢PBBEL'CS; 7' /6" _6;7841'4I8IK%BBE-"
+KE&""E?"D8; 6%8EX" 2" EKE" " W' @&8F'"; ; 84L'GaH7 - ' K8KEH" , EfJ™'& ;671"

28



— I BBEW'/88E" IL'O=A="Q#K&&" "ER=" , E6I""&;671'8F' 1L""¢PB8E*-"'3J6 - E"% - E ; B6; ;68E"8F'
Ranavirus-'

@BA2N1B+2B-3/'3AAB+.324A'
' 16="5"0 GKAY " IL'TSSY="+K&""E?" @8 ; (%8EX" 2" EK& " W' @&8F""; ; 84L" 1 "D &?B"'EY"
8F'G8IBHIL'A , S5K'@9:77; %KEH"

14='A7:EESE'@"%E6" ) S'{' O T (= +Ki&""E? @8 ; {68EN 2" EK& " {%: #[
3::6:7:EV @8R 180l 1 "D 1B "E"8F Gi8ISHIL'GCHEH">4"""E" , E5J""4; (1"

13" 452 '558' () S'{ O T)="+Kéd""'E” @8 ;(18EN 2  EKE" W - #[' 3 ;67 E7'
@68F"; ;80" , B8R 1'8F B 1 s#: 'O i#8-"

1i="<87E" AV EI8EN>"WW" ;" ) TeN() T*="+Ka& " E? @8 ;%8EX 1 22z " zE 291 ;1"
RSN

13="0: 7" C"\%EH' ) OND&"; "E%="

524-532.853/'1.A.2B-A'
AWK - QWS' @ - #7"#8L" , ESJ &R 1'8F A 8'@:KI8='<:EK:4INO:8#7' O "
ZE'L:KHTEL' , BRI 001 °8F + - QWEFL' 1 "4 % O TP
<1 @E I WINSL, B8 61" 8F A1 8'@ - KIBL'<KEN3KHK ;' O T*'
JKB; '+ T8z BRI 850N W' =" 1"<K s E'+ 2 888 ;"<KE"N3KHK ; " () Te"
>PW1E™ /8D ;l'4A3/ta, AGL' 1 "D 1121 B EN8 W 4E18B8I8Hs : !
3#:48i8H5:L'A 8" @ - Ki8L' 3D {'<KE™ () Te"
<K$:'B; 765 LB WKI8 W GESH# M EH - ;L' , BAA@L + BDK;'—i8'+):48L"
C0eK & INSKHK ;7' O Te"
—KEL W L'OK; "8 S T #8E D)W " EH# - ;"5 2 IKE ) L'<KE " N3KHK ;" ) S'
CiE:EWS O™ ;%" >HL" , EBJ"&;0W W' =" I'<K - E'+: 888 ;L'<KE"N3KHK; ' Q) Y
>i8EH58" O  EHE"WL' , E8J""8;01"8F /" #4"L' 1"#"$%""¢ Q)Y
OF#7:"I'G84&""H - -aWL' , ERJ"'8;621'8F +8D"E7 - H"'EL'B#8%" N 1 "#'$%""¢' ) Y

4U24 53/'@71! 4U3O 54-'
\"JE"+ - 0L, E6I"E; 671" 8F €K %" #'@7-1-"
>6#"MAKMS: 7L E6J "6;671'8F'Ob; ; BK&L'A*'/8Kb;'@7-1-"
@:-%I8".E#7: K;?6L'A > SKLU'ABEI'G88[L'@7-1-"
@"We8'@"&" ;NS™8L" , E6J"'&;671'8F' 2848E?8L'2848E8'@7-1 =
28$'-8BW:U", E6J";671'8F+8D"E7 -H"EL'+8D"E7 :H"'E'@7-1-"
SEH"G[ 'AKW EIL", E6I"E;671"8F A% 3EWE" C;L'A»='3EW'C;L'@7-1 -

29



