
!"#$%&"'(()'*+#$,&-'$.+$'
/0-#,%&+1"'1"2"'34,56'78"#0+$0,2

99:'((;<6'=)'70>,2
?@'A8&'?B



!+-$'$0>"'C
D"+-,2-'3,&'#402"-)
D021'-8"#0"-E'0-,4+$0,2'FG'/0-$+2#")
*+#$,&-'$.+$'&"/%#"',&'8&"H"2$'1"2"'34,5)

I&">+$021J8&"KG1,$0#
A11&"--0H"'>0>0#&G
I,-$>+$021J8&"KG1,$0#
!,#L'M'N"GE'7$+1"-'+$'5.0#.'3"&$040K+$0,2'#+2'3+04
7"4"#$0,2'3,&'&"8&,/%#$0H"'0-,4+$0,2'
O#P,2+4/JN&"0$>+2 $"-$'3,&'-"4"#$0,2'02'>,4"#%4"-
I,-$>+$021J8,-$KG1,$0#
7">0-8"#0"- +2/'Q+4/+2"R-'&%4"
D"+-,2-'3,&'8,-$J>+$021'02#,>8+$0F040$G



D"+-,2-'3,&'I,-$J>+$021'02#,>8+$0F040$G'
50$.'02#&"+-021'1"2"$0#'/0-$+2#"S

+T A44"4"'#,>F02+$0,2-'+&"'2,$'0/"+4'UF&"+L/,52',3'
#,+/+8$"/'+44"4"'#,>84"V"-T

FT W"2"-',&'1"2"'8&,/%#$-'/,2 $'5,&L'5"44'$,1"$."&'
U>$PXA'V'2%#'PXA'02#,>8+$0F040$GE',&'>0->+$#.'
F"$5""2'&"1%4+$,&G'8&,$"02'+2/'$+&1"$'8&,$"02T

#T =.&,>,-,>"-'#,2$+02'$&+2-4,#+$0,2-6'02H"&-0,2-6'
3%-0,2-',&'30--0,2-'U/033"&'02'2%>F"&T)''=+2R$'8+0&'
8&,8"&4G)

!+-$'$0>"C)



Y.0-'$0>"'C

Z *+#$,&-'$.+$'&"/%#"',&'8&"H"2$'1"2"'
34,5'#,2$02%"/)

Z 78"#0"-'#,2#"8$-



!"#$%&'(%
[23"#$'"-$0>+$"/'(\']'
$,'B\]',3'+44'02-"#$'
-8"#0"-E'+4-,'02'-80/"&-6'
0-,8,/-6'2">+$,/"-
[23"#$0,2'4"+/-'$,'
-$"&040$G'02'-,>"'#&,--"-'
M'&"8&,/%#$0H"'0-,4+$0,2
!"#$%&'(% 1"2"-'#+2'
F"2"30$'.,-$-'U8&,H0/"'
2%$&0"2$-',&'02#&"+-"'
023"#$0H"2"--T

78"#0+4'=+-"S''
I+&+-0$0#'7$"&040$G

*+#$,&-'$.+$'&"/%#"'1"2"'34,5



7"VJF0+-"/'-$"&040$G'3+#$,&'02'.%>+2'>0$,#.,2/&0+
Z A'&+&"'>$PXA'>%$+$0,2'02'.%>+2-'02/%#"-'

>+4"'-$"&040$G)''
Z O0$,#.,2/&0+'+&"'8+--"/'$.&,%1.'3">+4"-6'-,'

-"4"#$0,2'/,"-'2,$',88,-"'$."'$&+2->0--0,2'
Z ^2$04'$."'"V$&">"'5."2'+44'>+4"-'F"#,>"'

-$"&04"'
Z I,8%4+$0,2-'.+H"'F""2',F-"&H"/'5_'.01.'

3&"`%"2#0"-',3'$.0-'>%$+2$)''

D%0KJI"-020'"$'+4)'(\\\)''A>)'a)'Q%>)'W"2"$)'bBSb@(Jbcb)''W">>"44'M'A44"2/,&3)'
(\\?)''YD99'?bS'??<J??B)'



I&"KG1,$0#'0-,4+$0,2'"H,4H"-'30&-$)'=,G2"'+2/'
d&&6?ccB)'9H,4%$0,2'<?S(c<Je\e

Z D"H0"5"/'b\'G"+&-',3')*"+",'(#% -$%/0"-'U>+2G'
/033"&"2$'-8"#0"-T

Z I&"KG1,$0# 0-,4+$0,2'"H,4H"-'3+-$"&'$.+2'
8,-$KG1,$0#

Z I&"KG1,$0# &"8&,/%$0H" 0-,4+$0,2'-$&,21"&'02'
-G>8+$&G U,&'8+&+8+$&GT'$.+2'02'+44,8+$&G)

Z I,-$KG1,$0#'0-,4+$0,2'-0>04+&'02'-G>8+$&G6'
8+&+8+$&G6'+2/'+44,8+$&G

Z Y0>"'$,'-8"#0+$0,2'H+&0"/'F"$5""2'(\\6\\\'$,'()B'
>0440,2'G"+&-'U3+-$"-$'02H,4H021'-8"#0"-'5_'
8&"KG1,$0#'3+#$,&-'02'-G>8+$&GT'



92/S'3+#$,&-'$.+$'0234%"2#"'1"2"'34,5

X,$"S''>+4"'>+2$0-'>+$021'50$.'3">+4"'.+-'2,'."+/f



78"#0"-'#,2#"8$-S'g.+$'0-'+'
-8"#0"-h''Q,5'#+2'-8"#0"-'F"'

&"#,120K"/6'/"302"/h



P+&502'-+0/C
i['F"40"H"'+'5"44J>+&L"/'H+&0"$G'>+G'F"'j%-$4G'
#+44"/'+2'02#080"2$'-8"#0"-C)k

=)'P+&502S' d2'Y."'d&0102',3'78"#0"-C =.'[[)'l+&0+$0,2'
^2/"&'X+$%&"

:%$'+//"/'`%+4030#+$0,2S

i[$'2""/'2,$'F"'-%88,-"/'$.+$'+44'H+&0"$0"-',&'
02#080"2$'-8"#0"-'2"#"--+&04G'+$$+02'$."'&+2L',3'
-8"#0"-)''Y."G'>+G'5.04-$'02'$.0-'02#080"2$'-$+$"'
F"#,>"'"V$02#$6',&'$."G'>+G'"2/%&"'+-'H+&0"$0"-'
3,&'4,21'8"&0,/-C)k



P+&502'+4-,'8,02$"/',%$C
iX,'#4"+&'402"',3'/">+&#+$0,2'.+-'+-'G"$'F""2'
/&+52'F"$5""2'-8"#0"-'+2/'-%FJ-8"#0"-C,&6'
+1+026'F"$5""2'-%FJ-8"#0"-'+2/'5"44J>+&L"/'
H+&0"$0"-6',&'F"$5""2'4"--"&'H+&0"$0"-'+2/'
02/0H0/%+4'/033"&"2#"-)

=)'P+&502S' d2'Y."'d&0102',3'78"#0"-C =.'[[)'l+&0+$0,2'^2/"&'
X+$%&"

Y."-"'/033"&"2#"-'F4"2/'02$,'"+#.',$."&'02'+2'
02-"2-0F4"'-"&0"-C)k A'#,2$02%%>

X,$"S'P+&502'L2"5'2,'1"2"$0#-'+2/'/0/'2,$'
%2/"&-$+2/'$."'#,>84"V0$G'#+%-"/'FG'1"2"'34,5)



^-"3%42"--',3'-8"#0"-'#,2#"8$-
?T 92+F4"'$."'#4+--030#+$0,2',3',&1+20->-
(T =,&&"-8,2/'$,'/0-#&"$"'1&,%8-',3'-0>04+&'

,&1+20->-
eT Q"48'%-'%2/"&-$+2/'.,5'$."-"'/0-#&"$"'

#4%-$"&-'+&0-"'02'2+$%&"
;T D"8&"-"2$'$."'8&,/%#$-',3'"H,4%$0,2+&G'

.0-$,&G
<T A8840#+F4"'$,'+'50/"'H+&0"$G',3',&1+20->-

^240L"4G'$.+$',2"'#,2#"8$'5044'5,&L'3,&'+44'1,+4-)

=,G2"'+2/'d&&6'(\\;)''78"#0+$0,2)''702+%"&



I&+#$0#+4'%-"3%42"--S

Z *,&'/"-012021'-8"#0"-'/"40>0$+$0,2'
-$&+$"10"-E'2""/"/'$,'%2/"&-$+2/'
/0-+88"+&021'F0,/0H"&-0$G

Z *,&'$"+#.021'+F,%$_%2/"&-$+2/021'
"H,4%$0,2



YG8,4,10#+4'78"#0"-

Z X,$'&"+44G'+'i-8"#0"-'#,2#"8$k F%$'
-,>"$0>"-'$"&>"/'$."' >,&8.,4,10#+4'
,&'8."2"$0#'-8"#0"-'#,2#"8$ A'8&,VG'
3,&'+'-8"#0"-'#,2#"8$)

Z 78"#0"-'+&"'/"302"/'FG'$."0&',H"&+44'
>,&8.,4,10#+4'-0>04+&0$G'$,'+'$G8"'
-8"#0>"2)''O,&8.,4,10#+4'1+8-'
-"8+&+$"'-8"#0"-)



I&,F4">-'5_'$G8,4,10#+4'-8"#0"-

?T O+2G'#.+&+#$"&-'+&"'8,4G>,&8.0#'50$.02'
-8"#0"-

(T X,$'+44'-8"#0"-'+&"'>,&8.,4,10#+44G'/0-$02#$'
U")1)6'#&G8$0#'-8"#0"-T

eT 7,>"'#.+&+#$"&-'>+G'F"'>,&"'0>8,&$+2$'
$.+2',$."&-)

;T Y,'302/'>,&8.,4,10#+4'1+8-6'4+&1"'-+>84"-'
+&"'2""/"/'$.&,%1.,%$'$."'&+21"',3'+'
-8"#0"-'U$,'#.+&+#$"&0K"'50$.02'H"&-%-'
+>,21'-8"#0"-'H+&0+F040$G)T



I,4G>,&8.0#E',&0102+44G'/"-#&0F"/'+-'$5,'
-8"#0"-S'-.#%/#01&",'.##"2%3/-4/5%6"+%

I.,$,S'I)'=+&>0#.+"46'W)'7.%>5+G



=&G8$0#'-8"#0"-6'
1&""2'4+#"5021-

[/"2$0#+4'>,&8.,4,1G6'
/033"&"2$'-,21-)
I&,3)'=.+&4"-'Q"2&G6'^=dXX



•Species: a group of natural populations 
that is evolutionarily independent from 
other such groups. On “separate 
evolutionary trajectories”.
•Not operational
•Can be defined operationally using the 
biological, phylogenetic or the cohesion 
species concepts
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