University of

Salford

MANCHESTER

Phylogeny of the tit1 monkeys of the
Callicebus moloch group (Pitheciidae,
Primates)

Carneiro, J, Sliva Junior, J, Sampaio, I, Pissinatti, A, Hrbek, T, Messias, M, Rohe, F,
Farias, I, Boubli, JP and Schneider, H

http://dx.doi.org/10.1002/ajp.22559

Title Phylogeny of the titi monkeys of the Callicebus moloch group
(Pitheciidae, Primates)

Authors Carneiro, J, Sliva Junior, J, Sampaio, I, Pissinatti, A, Hrbek, T, Messias, M,
Rohe, F, Farias, I, Boubli, JP and Schneider, H

Publication title American Journal of Primatology

Publisher Wiley

Type Article

USIR URL This version is available at: http://usir.salford.ac.uk/id/eprint/38807/

Published Date 2016

USIR is a digital collection of the research output of the University of Salford. Where copyright
permits, full text material held in the repository is made freely available online and can be read,
downloaded and copied for non-commercial private study or research purposes. Please check the
manuscript for any further copyright restrictions.

For more information, including our policy and submission procedure, please
contact the Repository Team at: library-research(@salford.ac.uk.



mailto:library-research@salford.ac.uk

American Journal of Primatology

American Journal of Primatology

WILEY

Phylogeny of the titi monkeys of the Callicebus moloch

group (Pitheciidae, Primates)

Journal:

American Journal of Primatology

Manuscript ID

AJP-15-0234.R2

Wiley - Manuscript type:

Research Article

Date Submitted by the Author:

27-Mar-2016

Complete List of Authors:

Carneiro, Jeferson; Universidade Federal do Para, Instituto de Estudos
Costeiros

Silva Junior, Jose; Museu Paraense Emilio Goeldi, Zoologia

Sampaio, Iracilda; Universidade Federal do Para, Instituto de Estudos
Costeiros

Pissinatti, Alcides; CPRJ/FEEMA

Hrbek, Tomas; Universidade Federal do Amazonas, Biologia

Messias, Mariluce; Universidade Federal de Rondonia, Mastozoologia
Rohe, Fabio; Universidade Federal do Amazonas, Biologia

Farias, Izeni; Universidade Federal do Amazonas, Biologia

Boubli, Jean; University of Salford, School of Environment and Life
Sciences

Schneider, Horacio; Universidade Federal do Para, Instituto de Estudos
Costeiros

Keywords:

species group, <i>Callicebus moloch</i> group, taxonomy, new species

ARONE"

John Wiley & Sons




Page 1 of 26 American Journal of Primatology

©CoO~NOUTA,WNPE

12 & 1o T HS %

17 ( .

19 4 Yy Fxoox o4k /) 0, *# 12 . # 3+
21 8 / / 5 6 03 +1 #147— # 3+

9 0 * -0 * * * # 3+

26 ) *x ok o4 3 / # 3+

30 D W 0 4 # 3¢

41 4 / 11k> ;<t1 < 0 1 /.

48 O A - A T ) 0, *# 1 272
50 ) *r*F 4 0+ = * A 9 ?%4799999# 1 2

52 B C?# 3+2 — 2. : D/. AB ; >E&88 844828 &

John Wiley & Sons



©CoO~NOUTA,WNPE

American Journal of Primatology

0 .+ =021 /7 0; =+ 0;:* F;:;
/ k< = 1 3~* # 0* 0; = ;+1:+0
*1 1 ;:*0A0 O / k<1 *0 )
1 /7.>0; *
1 /. +#0; /1; 0 0 40 0) 1-0;)A
*A* o (; < — ;tlie*0 1 t
* 1 =0 = 10; 1 -0 t0*0 0; 1 —. 0 0;
17/7. 0; . 0 0/*< F 0 0*0; * 006 -
+ 0; 1 /. A * 0; —+:/+ < /4
— H B 0 *+ H1 1 c *0; -0 :; * +1
B " * < CFO0; 00+ G— 0+« (HA 1/
*0 ;<¢1 0: - 0/:0 A * —G-/—+ttH+; * *
# < —0;* *:0%*0;00; .°: 0; 4/ 0
1 /. ; /+A 01 0* 0 0; 1 /. **
/ /0 A 00 ) /W /11 0 10; 00; 0;
/0 1/. - *0«0.: 1/.3 + A )*
t0) < /A )+ *) 1 @ AIF >
J;+0; HF*) K *  Ar 0; * 1
o0 0;00; +0 ;.o o— 11 /. * o1 =< (0# 0A
D=0/ 0 * 5 1;4150 10; * /0; ;0 0;
A+1:+1 1 .;: *1 0:) A+l 0; . —0 F;:;F#HA
/* = 0+00; :0) )0 0; 1 /

John Wiley & Sons

Page 2 of 26



Page 3 of 26

©CoO~NOUTA,WNPE

&9

84
.
&(
&4
&8

"9

~N N ~ ~

American Journal of Primatology

B %N&"  #%$
. - 89 0; / 0 1. =01 0;
—< 0; 1 * Ki; ¥ * - 9 &L (; 06 —-: ) F
0, 1/ +#0K8 L :13* — (<. t— 0 ;¢ 0/ <
t0 "HK8OL./A+ 3 * 1 —0 ;) ) F + 0/:0/
0 Aj;) 0+1<1 1 ;:*0 AN *<0=0: 0
/A -+ oA 0 0; * A 0; 0F H ;
1-0 0;1/ G A0 /A
;H)YWBK8" L* 0 * +<IF -0; -3 8B
C =* B CA A/0+ 0 ) *0; /-A 0
K** ;H )03 844l 889L !; F #10*0 7/ 1 /. A *
%00 t— ;41 *_o+1 :+ 0 >BCO;
1 /. F; F;:;"™ ;H)0BK844L * ( * N +(0*
t:0 .z ONB CO; 1 /. F0;0; B CO0;
1 /7.F0; 1;0 . : *B)C0; 1 /. F; 1+
/A 1/ ik $A ;K88L/S 1- 0:: R | |
1 1 ;:4+%0 A0 *H <. /11 0* ) 1 /.>BC
B C g B )C *B)C
BY At C  0; 0 0/*< 0; 1 /.F *)** (0; B
* C F;+ F 0* 0 0;
1 /.
) — 4+ 0 +K99L HF*0; . . + $A< ;K B88L AN
* /A 0 0; t)+A * 0; .;<t1 0 .0
: 05 F./00) ;) A o) * oo 0* 0

John Wiley & Sons



©CoO~NOUTA,WNPE

&
¢
(«
(4
(8
49

48
4
4(
44
48

89

8&

8(
84

American Journal of Primatology

1.1/ F*«*0A0* 0 .2+ /0; — =@ 1;
0; 1 /.8 * 1 /.C /* 0
-3 * A K$ A< ; 88&L (; 1 /. /*
B | A O § F;+ 0; 1 /7. 0 * 0
# 3+ 0 0 0A — * * 018B1C

I - —_ 0 0; 1 /.; :; 1* [/-A 0 — -
- G—-/- 0G B * /A C " ;H)03K 844 8890 G
;b — 0 = 0. . +K -+ 0+t 9L, /. 0; . 0
0/*< 0 4+ <0; 0G ~—: 1- 0 0; 1 /7.A *

O *%&

00+ -+ F A A /0. )* A/
0; +1; -+ F A * —0; H#HF 1# 3¢ 0070 >0;
6 +*~ [/ /-8 6 0 + 000 -3 ;B c * ¢

) K , B C * + ) K *= B C * 4

) ([ -3 B C * -0 0 B 0 c =*
0; 0+ =10 0 B C */ N ;o * %0
0; +1+ I/ — 0 # 3++1 +10 F+# 0N t 0; 0;:+
(-0 "/ -00 0; - < —0+10
B C

John Wiley & Sons

Page 4 of 26



Page 5 of 26

88

()

99

©CoO~NOUTA,WNPE

9& 7 fale

K6/ +*
9(
94

98

. <=
0
#/ B 99—
- B9 S

0 0*F0;

01 >»BC*

0/*< ./00)

1 /.A< (;

1 A/ 91

American Journal of Primatology

* *

00 F A

+

0 +K99 LC J 7 AR

)
1 /.A<)
0)

0;

+

04 K 99 L

0; #+ 1 +

0+ K 99 L

*

1 /7. A:/ F *_ 0 0;

/l; B16 ) K99L"™ ;H)IK 844 889C J

— 4 *)*/ 4 - F<* D A* |

0+

9

[

(T2

I At

*

*

B& A. C :<0 :; /A 07 B"9&A. C

R B 9( A.CI;

. 00)

1 *0 0 1

0; *0; + H1 1

* 10 05

*A<

.t

1) - &SF [ *

1 B & C &St 9T

I 0" +8&99—- $ £ St 1+B&—- C St

* 1

C | . <= . - 0 0:+F

.t

/ - /N * 0/ 0 0 88U #H F *A< &<t 0;

0/ 0 0 8&U 9 BC + 10 0—. 0/ B

John Wiley & Sons



©CoO~NOUTA,WNPE

American Journal of Primatology Page 6 of 26

' A+ C *B C G0 oCu 9 : * 0 :—.t0 0; &
< 0; F t G0 01 0CU ) — /0 1 . */:0
F 0, ./ */ 1.0t It *0; +K 0; H * *
ggL!I; I/ 1 = F /7 /7 10; #1 <1 — | /7 1
HO) B P +1 C *0; 0 . 0 F .0 *)y /43 *

/ 1 # 899Gt /0 —0: I/ - B r:; +1 ¢C

+
I; I/ : F +1 * 0 #</ 1 +#/0+JIKV; —. 0+
88 L *0; : 0*—= /wu</ 10; # *0) ( & (F K"+ 888l
0 F */ 1 # ) & 98KT 9 LJ [/ *0;
0F 00 * K 0+ 9 L0OO0 O0O* 0. 00 - *
t00; — 0 .. . 0 ) /0 <—-*+3J F . 0:/t : : *F0;

Y/ 0 1F;0; ) /0 < 0 * * — 10; 0; (<. — H

B /:4 t/ +— 0 1 + H1 + 0 *—0:; * +1 CB

T'Ar  C 00 * < F 00 ;=05 0 N1 %<0
#F*/+ H*A ;+ 10; *)/ 0 /A * O #HL -0
: 0 B C / < /11 0*0; 00; A0 :; — / *0 0F 0

00 00 . 00 B /:+ =0z *+ 1 C1I; 1
0 10 .:* . (08 * CF * 0 */ 10; =

0 H B0WFFE . 00— H 1C

;<¢1 0: - 0/0 F —=*/ 1A0;0; —G—=/—+H+; *B C
-0;* / G )4KO0—-0H 9 LFO0; 999A 00 . .+:0 *
# < B0 -t — 0* #H< ) K /70 *
“/+ AH 991 # < (; < /A0 —*+. -0 F

John Wiley & Sons



Page 7 of 26 American Journal of Primatology

1

2

3 8 /+ H™* : .00 IF . 0/ F 0 0* —/4 / < F0;
4

g &9 / * . * 0 H)I; 0 + B C:: B oz o+ * - (%
; & 1; 1 G—F A * §99999:<:+ BL 0 ( —.+*) <
9

10 & 8999 :<:+  F0; &W 0; -4+ A 1*: ** A0 )1 : F
11

12 & *A T — 10; OF / 1; N/NAF ) /+3* *

13

14 & *1 * 1 : ) K —AN0+ 9 LY /JE : * *

15

1? & 0 0 <F; Ho 10 0) -+ 3B )« F )
1

o & 99 R 0 1 0:*0 ;A * 1S
20

21 & - *+k$—/ B4LF 1 0 * - H 0 6 )9 (F
22

23 & K =/ 0+ 9 L6) 0;+1 /-A L- <3* 1 0:

24

25 &8 *0 : F + 0-0*/ 1 IF .:- 3

26

27 .

o8 9 ) /430 /.

29

30 ' J o+ . - #< =/ . v 20 K X# L G
31

32 . /—— * 9OLFUIF / 9-% 1 T AT B
33

34 . JA00/0  — *+:; 0; - 0 0* /4 1 *0; —0:1; * ¢
35

g? 1 < * " F .:0)+ 61 E6 —— I 61 E6 —— |

> "¢ "SRE6 —— I6! E6 ——  0; it :H— *+A0; 00 *: 0% +G*
40

a "t G HE 0 0* S0 *./t0 3 —*+RH * :F
42

43 (¢ *:o 000 0F 03 ./ * L) —*y. - *
44

45 4000z 0; * /4. F 7/ *

46

piA "8 1 +1 0 OF / F ) /+3% Vo0 i cH O Y +f
49

50 (9O F A) 99J3; : * **J/00;+1F :-A * 1 -A
51

52 ( ) 4 * 0 9WA/ B 0;0 F /—— 3% ;1 00 )
53

54 ( 4 #0 B # * .1 0 CF ) /+3* * x)* 1 )
55

56 _

> ( K —A/ 9 L

58

59 (

60

John Wiley & Sons



©CoO~NOUTA,WNPE

&
¢
(«
(4
G
49

4&
4
a(
44
48

89

8&

8(
84

88

American Journal of Primatology

00+ CC I/ : F 1 0* F; ;¢ *0 4 W 0;
/-A . A I/ : B *0+C 0 00+ 1/ ( A.
4/* * 488 A. /4 — H * A. 0; —0:; * +— H
BY A4 C6 . (0; *0 */00; +:H A+1l:+=—0 + -
-t 0; t/ 0; -4 0

Vo F *0:0* < 0; — H B0 0;FCTU;
G—/— H+; * *#< A | 0*F+# /.. 0*0.+1
0; =Y 0 0; * B 1 C ot * 1 0*) F /*
AOF 0; 0; 1 /.80 0: ©c *0; - 1
B —3 C .: <3* (0; 0/*< 0; -3 1 /.
0 ;) *1* (0 #F*A< (0 :;0-< 1 /. ?8C
* B C * *B
*

oo 0 */ 1X# P, *0; —0.+1< 0;0

0/:0*/* —G-/=tH+; */ 1 G *# <
-t = 0* # < 1 * F; 0; 0 0 tG*—t i/t
F t* o onw/ K< 1 3* F 1 *0 F#0/.. 0%+ *
Fo0;0; G:.0 F; :; 0 (< *. <t 0 FO;
*Y*F+ oo 0* 0 # + 0 +0AH 0;¥_Y¥YZ ) * 0 *

-1 *0 04> 0 0 0; *)+

John Wiley & Sons

o

Page 8 of 26



Page 9 of 26

©CoO~NOUTA,WNPE

99

98
o
9(
94

98

F 1 0:*0 B CF 0—0*AF i+ * 0; F; +
*0 0 FH#H AR *:**) 06 0:*) 1 : AIF
* ) * — (W0 8wWBI At C F; :;

0 0F0;0; 1 0:*10 A F 0; * 1 /.
1 3*FA<P A< ;K8BLHE * 0; 0.+1< A * 0 0 0/*<
) +* F* 0 ®»p(C * g C

* g C * I
B*C *B CO0; 0; 1 /.
J 0—-0*1 0:*0 F0; *AWF 0 ) ¥ A0;

-0z * + I/ < B *  * RIAC * : (0 (0*
—0:; * + * [ 1/ 0 @:+* * 0 F +F 1 $x*

*:1; 0 +* 0 g:+* *0 : F ) # =/:1;;1; AIF
+* *0; - 1x4* F;+ +* ( AR Op* — 4
1 0:*0 - 0; BT At C

American Journal of Primatology

John Wiley & Sons



©CoO~NOUTA,WNPE

American Journal of Primatology Page 10 of 26

9
&t " #%$
-0 *0) /<0; 1/ 0 .01 /.
A 0; /A0 =/:;* i/ H0; /1;0; 0F A . . ¢ 0;
1 /. 0; 0 $A< ;K888 F;:; :H/*
* * -+ 0 0
t ) -+ 0+K9LY;, = *o . + 0;0 6 )
K99 L F; :; 0 —+ 00;0 " ;H)MBKS8ALG6 ) K99 L **=*
B *0 /A.: C * 0 0; 1 /. **0 0
0; . /11 0*A<$ A< ;K88 *$A< ; * 11/0;K 888L
I /40 0 . 0 0/*< ) 0; + o0 —.; 00 H<0; 00;
o —0; # 3¢ 0+ 0: 0 1 /7.1/70 *0 0 —=0;
-3 - I /.. 0*A<0; 12 0 1 0:*0 : AW O
*0; —=3 it (W0 /i 1/ : *

- 0 w 0; =0z:; * B <#[ 9w * [ (WC

-+ it/ F I FA< t— 0+K9 LF; + A ) *0;00;
¢ 0z .o ) <* (0 WM< +0*00; -3 0—-101
0 0- .. G—0+« 9 I /{02 0 0 FO0;" ;H )0

K89L *6 ) Q K99 L;<.0; 0; 04 2*0; 00— H< 0; O 0:

0 * 0; 1/
0; -3 1 7. 0; /0 . 0 0/*< * ( *
- S0 o/ 1 *
F;osF /.. 0*0 1AA (00 . *#< D *A+k) +/ FO;
0 +*010; FO0; *
I = 0At FO;0; . .+ $A< ;KB *PA< ;
* 11/0; Kk 888L F; :; t # F *A<) -+ 0+K99L F; :;

John Wiley & Sons



Page 11 of 26

©CoO~NOUTA,WNPE

84
.
&(
&4
&8

"9

American Journal of Primatology

Al - o+ 0 * 0; FO0;
I /00 0; . 0 0/*< *:00;00; 1 /. . . *APA< ;
K88&L $ A< ; \ 1/0;K 888 *) —+ 0 +K99L 0
- <t c—.0At FO;0; 1 0: —+ (<A . 0;
* 1 /. 0+ /70; : -0 < 0 F F /+*
T—— ** 01 1— 0 =+ 000. . *A6 ) K99L
F; :;0; 1 /.F/+ #/*0; #F 1 .: B.: A HO
F 0 +<3* 0; . 0 0/*<0>
K L
K LK LK LK LK
LK L *K L
$A< ;B8. 0* /00;00; — .;+1:+* > A 0;
0; * 1 /. G0 — +< /AW 407 /1;0;
L0101 ;0 AN *)* *A(; A ) F : * *
A*: )0 * 0;— *0 006 -—-:1 /. 1; * -
11 .;:A /-A 06 = 0 IF -3 0
*— —?0; —A * k=0 K ) 0+ 99%L )
/-A 0; . —00GB *
C /* AOG;A H 0; /.. * /11 0 10;
i A 1 + FB :0) . J)CAIWF 0; - 1 0; )
** ) 0; 0. +1< A0 * (07 . 0 0/*< *:00;00; . :-—

T 0 #% + 0+ 0AH 0;V.Y¥VZ ) * (0 *
0; < *0 006G 0; ; 0/* *B C *

. /11 00;00; . :-— - < . 0 /*  A*

John Wiley & Sons



©CoO~NOUTA,WNPE

"&

"4
"8

(9

@
¢
«
(4
G
49

4&

4(
44

48

American Journal of Primatology

0; 1 /7.0) 0; /71;0; Fo; 0; H F1 1 .;
* 0 AN 0; 00; * : AR A 1 /.8 *
C * 00; G - 1* 0 ) 0 F0;
0; 0*/ 0 0; 00 * o/ 0; —-+1 0; W*< - At 0 )/ 0
I; /40 0; 0 0/*< ¢ 0 0;0 0; —
A +F0; (; 1 /7. 0; 0; /11 0 *A<™  ;H )03
K 844L — .t F o) +A < (F 0. A0
Y/ 0 0 +0 M = F;:; 1 HS * *0 A0
0 J0; 1 *00; 0F — 0 @ O<f* : A* *
0; /0. )** — —_ 00 1;0 J;+ 0 — _;+1:#
-+ 0 0 +1 G —.+ o o+ (0*
1 0:0 — 0 #<: 0 0+ 1 0: +0 ;.F /*
A OF * F,:;F G.:0*1) 0; ::/
AOF 0; *T 1/ ) / 7/ **A(; 11 ;¢
* (0 A/ 0; 0 01 *1F 0; :t + 0 .
A IF * F; :; F 00; —+# 01 0:*) 1
/ *A(F <(F ', /.0 00; 0 6 ) K99LF;
7 Aol I | 11 .;:14) 0 0; 0; ) t*
J ;. 0;00; F1;0 00; * AL *) (< 0; 00
— H<F#: 0AN000; * 0 0; 0G - 1-0 0; 1/
/0; 00 *) KA1 1 ;< %1 0:) Atk 0
. =0 F#A /* = 0+0 - < —=40/* 0 * 1 0; .<t1 <
*0; 20) )0 0; 1 7/

John Wiley & Sons

Page 12 of 26



Page 13 of 26

©CoO~NOUTA,WNPE

89

88
g
8(
84
88

99

American Journal of Primatology

$% - ,)&/)O%

. 0/*<F . 0 0; 2 0; F;:;F /.. 0 *A<(; # 3¢

/.. 0 *A<(; 0 +: : /*0 B C
0 ¢ N: * 1 * 00 B C *0; /*2] *
-. i/ > 0** 71 /+B C /7 * 0; o F
oL )T RAC V 1 # 1 1 - & 4V 9 969
BL 0 9" V998¢"0 * ( V9 9B( 9&" & 998G8C *

1 - 89 @ 0" 3J ;) Do+ 0 0 0

John Wiley & Sons



©CoO~NOUTA,WNPE

98
o
9(
94

98

American Journal of Primatology

)0 D% )
# AA *3 /I/ # */: 0+ 9 =0 *) (< 3
F+ — H< B ( ( c 0 10 ;o - - Y/ 4

3<1+ 0 o+ 1< "B O 980

A 33 t J 9 t 0 *) 0
t) 1 I/ +—- H< B - C * — 40 =0z x4
1 - ) ) * +,8C ( "0C &
+) * <t *# 6 # 99& I; 0 0;
-3 - = )0 # + 1< 8B (074808
.0 1) P 9 F .: 00— H<1 /
r, - 89 B -0 0; - * ¢C - /0 -3 # 3t T

Y+ * % +1 B] /+C&B O &0 (

/[—— * /:; * T —A /0 9 #< <t 0 FoO;
# 1 *0; # ' (vt # I )/ 8 8780 8(
# 0 6 8 ) F 0; . =0 FR W - © -/ /- 0/ +
; 00<
0 — $ % # - < $ /3 " 0
9 01 —:.<t1 < t)y 1. =10 48(C> "8&9
6/ +* (# -0 -+ $ 9 F
r, - 89 B -0 0 :*C —=10; 00 0 6 * ,
# 3+ 7 D)+ *% +1 B] /+C&B O "0 (8
6 ) 99 —006 —-< =0; —. 0) ) <
A +1< —0; J ; 1
# 1 888 # *0 [/ 0 <A+t I/ 2+l — 0 *) *

< .1 - J *F 884 ' [+ 1 i* <—_ [-

John Wiley & Sons

Page 14 of 26



Page 15 of 26 American Journal of Primatology

(G 0&(90849

8 "™ ;H)® 8" <0 —-0: *3 1 1 .;: /0 0; — H<

OCOoO~NOOOUILD,WNPEP
o
o
v/
»
*

10 9 1/ B A* ¢ 0; -3 * ) A
12 ——+ (B0 49

14 " ;H)B 844 1 .20 * 0 A/ /08 -

T < o + MR N B0 9 (

21 & " H)IB 889 1) FF +—- H< 0; 1 / B
23 . bk 3 O . t= <0G —-: )F ¥ % +1<B
25 ( "+ J 89 -1 —. 0) 0 =< *0G6 —< /-
4 A* 0 * A1

30 8 $-/ 849 S 0—01 )+#0 < 0
32 9 /A 00/0 0; /1; = —. 0) W/* /it 0% 1/ : /
34 t i/t )N 0 9

36 $A< ; 88 .;<¢1 0:0/*< 00— H< 1 / A
29 Dot— /= 0> <01 /. -0 "BC 9
41 $A< ; 11/0; 888 F .: 00 — H< 1;
43 & - 0;6 0 # 3+B —0 A* C )0 # +  * %

45 ' B 08 (8&&

50 4 . 00 1 :; - * JA00/0 — * 4 S R |

52 8 ti/t At 1< * ) /) 88"C> "8&li (9

John Wiley & Sons

tW0# " RG6/* 9 00 oA O* 4



©CoO~NOUTA,WNPE

&9

84
.
&(
&4
&8

"9

~N N ~ ~

American Journal of Primatology Page 16 of 26

0/ HO * . < / ;H " 1F " 998 t i/t
<t < ) /) N A * D=t 1/
—-0:; * + 6 B O& "

3 # ): /, 3" 99 * ( -0 Tt 20 *
) /0 F+ — H< B I/ #1 4 C# ) /0 <

A+1< B0 4

06 H $ *$ 88 $.00 A< . < i<t L b *
0; + [ 1 % o 8 *f

= ;3 /3Tt $ 1

# 0/ H /-+ R0+t 9 v/t <t 1l < ) 1
-0 6 0(@0C 99

-A /N /3 * T /—— * 9 1 )" ) +A t

;0OWA 0A > o /HV!

1/ 0 "/ + A H 99 # R >H# < <1l 0
/* —G*—*+ # —0: ® &0 &
oo - 9¢& I; <0 -10: * ) N FJ +

.-0? )F v/t <t 0 )/ 4> 4 &(

H P v/ *i *J 9 16 —-< *1 1 .;
* 0 A/ 0; 0; - * ) /0 <A t1I< * )0 00
H  */ —A*1> —A*1 ) (K > 0
0 —0H 9 G 4> 0 ¢ <t 1 0 < * 08
< 1 <t1 # - 0:
'/ $ 0:; 6 t.H $/- 9 6 -t/
) /0 <1 0: <) "9 v/t At 1 * ) /)
% O (& (8

John Wiley & Sons



Page 17 of 26

©CoO~NOUTA,WNPE

&
¢
«
(4
G
49

4&
4
a(
44

American Journal of Primatology

(
7 —- 11 6 6A ! 88 ! I —-. ) 10;
0) 0 .1 ) /. I/ - +1 - 00; /1; 1/
F1;01 . 0 @¢.: 1. . *F 1;0 - 0G :; : /4
T S N )
-t ) e 99 06 —-: ) F
0; 00— H< 1 / ', — 8 F0;0; * : .0 F F
* - # 3
-3 0 .2+ =0 9B /..+0 @&
- Pwg+) * 9& I; 0 A/0 * 16 =< 10
H< B C 0+ * /0 / F0;0; 0.0
F .: I #:A /7/A-A -0 )0 8
T 9 # & -, ; ) - . H1 * 0 <
-+t A tlc * )/ ti/t A tlc * )N 9B ( 90
(4

John Wiley & Sons



©CoO~NOUTA,WNPE

American Journal of Primatology

Page 18 of 26

ll#

$! "t # % -

John Wiley & Sons



Page 19 of 26 American Journal of Primatology

©CoO~NOUTA,WNPE

19 - # = = ¥ ( (/O

46 John Wiley & Sons



©CoO~NOUTA,WNPE

American Journal of Primatology

../ %0
4 50"2
29
29
292

1"$
/7 -0
VAR
7 _-%9

A DM DM DMDAMDHNDHDNDDMDDMDA

"HE h&
1% 4
# W&
# $h&
# $h&
# $h&
9#"Oh&
9#" Oh&
O#"' 0%&
2% &
2% &
2# &
24 9%&
2% &
24 "h&
2% &
2% &
24# &
#2"&
#2""h&
#' &

# 9T (G

# = V4 3

#oh= 467

0# 9%~ &+

O# 9™ &+

O# 9™ &+
D e , 6
"H b , 6
R A , 6
29#21% = 467 = >
2940 = 467 = >
204094 ™ 467 = >
29#21% = 467 = >
29#0%h = 467 = >
294#02% = 467 = >
204" = 467 = >
208" W™ 467 = >
2040 %~ 467 = >
"EOR T & ?
U A & ? 3
R el & ?

John Wiley & Sons

-
+

N N
*
|

W W W W W W W W w

3 -
3 -
3 -

Page 20 of 26



Page 21 of 26

©CoO~NOUTA,WNPE

00
02
o"

0%
01
09

20
22
o

N

I
NN N

o
1
1.

4 59"

2 990

092
09%

202
gn
4 5"2
4 50 %
171
171
/< "1

[N NN

A N2 A DdDAEDMDDAMEDDNNNR

NN

7/
7/
Ve

- - .o

American Journal of Primatology

0 % R - ) * =
0 % R - ) * =
0 4& wwog= - ) * =
40 4& “#2 %" & 7/

9" 48 “0# 14~ ) * ,
94" 48 “0# 14~ ) * )
#2 48 g 4= L1 ¥ )y *
¥ g # %= 467 -
$#2248, #0 4= , 1 £y x
$#2248, #0 = , 1 £y x
$#2248 40 b= L1 P
1H2$48 04 "™ 467& ) *
162048 04 4=  467& ) *
142 4& 040 %=  467& ) *
162048 040 %=  467& ) *
162948 040 %=  467& ) *
1H2%H8. 04 4= 467& ) *
1H2$48. 04" 2% = < *

12 48 ww= S )
“HO$HE, o4 %= = 3 .0
"HOSHE. o %= = 3 D0

John Wiley & Sons

3 -
3 -
3 —

AB

o 0 00 0o



©CoO~NOUTA,WNPE

American Journal of Primatology

2 4 520 4 1#204& o# ™ ) / , -
2% 4 528 4 1#204& 0 = ) /7 ) -
21 4 5"22 4 1#2 4& 04" 4= ) 7/ , -
2 $" ' 42 48 2% %= / o _
291 4 1
291 4 1
" 1y ! 08" & 2 4~ 787@ . X D D (* 1 -
"0 =11/ a1/ ) o " ) 1 ) * , 1
"2 2( "9 ! "# 148 9 0% 787@ 1 2 ) * 2 3, 1 -
) 7
=1/ 21 4/ 0% 4& . . 3 ) * = B |, 3 -
"$ =11/ 9 41/ 0 & g oh .3 ) * = B |, 3 -
"1 7= 4 1 0# 248 gy ( ) * = B 3 -
"9 09 .2 7 3
2 .2 ! 7 & -
2 4. / : -
=11/ 0 4 1
0 =/ 4 1
2 4 1
4 8 F/ 7-E/ 7 : F4 1E 4, ¥4 V'/E 4 ! F.
FOYE ! F.7 E ! 6 3 E 467E
6

John Wiley & Sons

?E

Page 22 of 26



Page 23 of 26

American Journal of Primatology

©CoO~NOUTA,WNPE

(

#$

%

L # % "
&( G ,
* R G (( &
* * + " * 11 + "

#5 % " # %
(( !
*+ o+ *& o+ * +

#H$

%

John Wiley & Sons

- %

-%



©CoO~NOUTA,WNPE

American Journal of Primatology

10°8

20°S

L:CS B

Legend
B C. ornatug
Il C. caquetens
Wl C. discolor
B C. cuprens
W0 C. aureipalatti
B C. dubius
Bl C. stephennashi
Wl C. caligatus
001 C. brunneus
B C. bernhardi
Bl C. mitoni
[0 C. cinerascens
B C. baptista
[0 C. hoffinannsi
B C. moloch
[0 C. vieirai
Bl C. coimbrai
Wl C. barbarabrownae
Il C. melanochir

C. personatus
000 C. nigrifrons
[0 C. donacophilus group
HlcC torquatus group

0 500 1000 km
[ S—

80°W

70°W 60°W 50°W 40°W

1"# $1 %$S # NP & (

John Wiley & Sons

Page 24 of 26




Page 25 of 26

©CoO~NOUTA,WNPE

American Journal of Primatology

* o3 hﬂffmarmxl 02CNP
rmanne: Crcam248
mannsi CTGAM290
huffra;rmn it iC

C. brunnéus 2220

€. brunneus 4346

e E

4] .G amnec o

C callqaru: CTGAM181

C. caligatus MVR58

C caligatus CTGAM182]

. dul

é

C. dubius UFRO544 p .

" cupreus 4982
C. cupreus 4986
C. cupreus AAM15
C. cupreus CTGAM210
€ cupreus JLP15920

*s,
e
%198 s
=
Y einerascens FR123 |
€ merascons i1
C. cinerascens UFRO]SS
—_ C cinerascens F
/92 C. milt om_mzmzssl
. milton MPEG42993
2
-
M
09/75
*/99
%

] 4
bernhardi FR26
i CCM173
*/99 C.pe 6
. melanochir 2329 ?

C miarions 04

cia pithecia
X% Chmwme: albinasus ‘_ 'l

John Wiley & Sons



©CoO~NOUTA,WNPE

American Journal of Primatology

0.90

N
0.88\
096,

% & % &
( )!*" *!)*!

John Wiley & Sons

%

il

&t
+#

Pithecia
= Cacajao
| 5 Chiropotes

C.

. vieirai

OO0 0000000000 o

moloch 2

.. moloch 1

. bernhardi

. cinerascens
. miltoni

. cupreus

. brunneus

. caligatus

. dubius

. hoffmannsi
. nigrifrons

. melanochir

. personatus

LA E2 ) & "%

Page 26 of 26



