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Abstract: The collared titi, Cheracebus torquatus, is paradoxically the least well-defined of the so-called “torquatus group” of 
Neotropical titi monkeys.  Since its description by Hoffmannsegg in 1807, it has been re-characterized numerous times.  In this 
study, the true identity of Cheracebus torquatus is assessed based on a review of its taxonomic history and the observation of 
100 skins from across the genus Cheracebus, including the holotype for C. torquatus.  We propose that the C. torquatus type 
specimen and type description fit most closely with widow monkeys found south of the Rio Solimões between the rios Juruá and 
Purus, and we conclude that purinus Thomas, 1927, is a junior synonym of torquatus.  This necessarily invalidates the torquatus
type locality, as defined by Hershkovitz, of Codajás, north (left) bank of the Solimões, and we thus restrict the type locality to 
Aiapuá, left bank of the Rio Purus, Brazil.  The left bank Rio Solimões populations that were previously classified as C. torquatus
(sensu Hershkovitz) are here included as lugens, and we redefine C. lugens to include all Cheracebus found north of the Solimões-
Japurá-Caquetá.  We discuss the broad phenotypic variation found across C. lugens specimens and the existence of three C. 
lugens lineages in molecular phylogenies, as well as issues with the classification of other forms recognized by Hershkovitz.  To 
conclude, we currently consider the genus Cheracebus to comprise five widow monkey species—torquatus (formerly purinus), 
regulus, lucifer, medemi and lugens. 
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Introduction

The genus Cheracebus Byrne et al., 2016, subfamily 
Callicebinae, is currently considered to comprise six spe-
cies of titi monkeys, collectively known as the collared titis 
or widow monkeys for their overall dark pelage coloration 
and contrasting white collar.  They occur in the Amazon 
and Orinoco basins in Brazil, Colombia, Ecuador, Peru, and 
Venezuela, from the foothills of the Eastern Cordillera of the 
Andes, east to the left banks of the Rio Branco and lower Rio 
Negro, north of the Rio Amazonas-Solimões, and the left 
bank of the Rio Purus, south of the Rio Amazonas-Solimões 
(Fig. 1) (Hershkovitz 1990; Byrne et al. 2018).  Cheracebus 
are among the least studied of the callicebine taxa and were 
previously in the genus Callicebus (see Byrne et al. 2016).  
Their distinction from other titis, however, has long been 

recognized.  Cheracebus torquatus was, for example, one of 
just two polytypic titi species acknowledged in Hershkovitz’s 
first appraisal of the taxonomy of the titi monkeys in 1963, 
and the six subspecific forms subsequently recognized by 
Hershkovitz (1990) were separated into the “torquatus spe-
cies group” (torquatus, lugens, medemi, lucifer, regulus, and 
purinus).

Hershkovitz’s seminal works on titi monkey taxonomy in 
1988 and 1990 were based on his examination of over 1,000 
museum specimens but he evidently missed some which were 
crucial to his analysis.  For the widow monkeys, the most 
notable of these was the type specimen of torquatus Hoff-
mannsegg, 1807.  Hershkovitz (1988, 1990) based his spe-
cies hypothesis for torquatus largely on the previous work of 
taxonomists, Oldfield Thomas and Einar Lönnberg.  In fact, 
apart from medemi (described by Hershkovitz in 1963), the 
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arrangement for Cheracebus taxa proposed by Hershkovitz 
(1988, 1990) was similar to the classification suggested by 
Thomas (1927a).

In 1914, Thomas recognized three species: torquatus, 
lugens, and his newly described taxon, lucifer.  Subsequently, 
Thomas (1927a, 1927b) described purinus and regulus (as 
well as ignitus, not currently recognized), and designated all 
widow monkey taxa as subspecies of C. torquatus.  In his first 
review of the Callicebinae, Hershkovitz (1963) described a 
new subspecies, C. torquatus medemi, and classified purinus, 
lucifer, regulus and ignitus as synonyms of C. torquatus tor-
quatus.  In his later publications, Hershkovitz (1988, 1990) 
resurrected purinus, lucifer and regulus as subspecies of C. 
torquatus, and classified ignitus as a synonym of lucifer.  The 
only major change to the species-level taxonomy of Cherace-
bus in the 30 years since Hershkovitz’s reviews was the ele-
vation of all six subspecies to species (Van Roosmalen et al. 
2002; Groves 2005).

Despite being the first titi taxon described, torquatus is 
the least well-defined of the widow monkeys and, since its 
description, it has been re-characterized and redefined numer-
ous times.  The confusing taxonomic history of Cheracebus 
torquatus is confounded by the lack of an explicit type local-
ity.  Thomas (1927a) was the first to suggest that torquatus 
occurred around the lower Solimões and Negro, and Lönn-
berg (1939) subsequently proposed that the type description 
for torquatus (as summarized by Wagner in 1855) matched 
specimens in the Stockholm museum from Codajás, left bank 
of the Rio Solimões.  Following Lönnberg (1939), Hershko-
vitz (1988, 1990) restricted the type locality for torquatus to 
Codajás, and indicated a distribution along the left bank of 
the Solimões, in a southern, east-west sliver of the Negro-
Solimões interfluvium in Brazil.  Notably, it is evident that 
none of these taxonomists had examined the torquatus type 
specimen and, in the absence of an explicit type locality, they 
relied seemingly entirely upon the description of the type 

specimen (or the summary by Wagner 1855; p.119) to define 
torquatus.  The progression of torquatus from a reddish 
brown purinus-like form, as it was originally described by 
Hoffmannsegg (1807), to a duller lugens-like form through 
the taxonomic literature over the past 200 years seems like an 
unfortunate taxonomic version of the children’s game known 
as “Telephone” (in the USA). 

Here we address the uncertainty surrounding the identity 
and validity of torquatus through a review of the taxonomic 
history, including an assessment of the original type descrip-
tion and of the holotype that is in the Museum für Naturkunde 
(Natural History Museum), Berlin.

Methods

We examined museum specimens at the British Museum 
of Natural History, London (BMNH); the Field Museum of 
Natural History, Chicago (FMNH); and the Instituto Nacio-
nal de Pesquisas da Amazônia (National Institute of Amazo-
nian Research) Manaus (INPA).  We also examined photos 
of specimens maintained in other collections: Museum 
für Naturkunde (Natural History Museum), Berlin (MNB) 
(torquatus holotype); Naturhistoriska Riksmuseet (Royal 
Museum of Natural History), Stockholm (NRM); Museu 
Nacional (National Museum of Brazil), Rio de Janeiro 
(MNRJ) (note, two MNRJ specimens were seen in hand 
while at the FMNH); Smithsonian National Museum of Natu-
ral History, Washington, DC (USNM); American Museum 
of Natural History, New York (AMNH); Museum National 
d’Histoire Naturelle (National Museum of Natural History), 
Paris (MNHN); Instituto de Desenvolvimento Sustentável 
Mamirauá (Mamirauá Institute for Sustainable Development), 
Tefé (IDSM); and the Museu Paraense Emílio Goeldi (Goeldi 
Museum), Belém (MPEG).

A total of 100 Cheracebus specimens were assessed for 
this work (Table 1).  We focused primarily on assessing speci-
mens considered to belong to torquatus (sensu Hershkovitz 
1990) (N = 13) and purinus (N = 14), as well as lugens (N 
= 35).  For comparison, we also considered lucifer (N = 15), 
regulus (N = 12), and medemi (N = 11) specimens that were 
at hand but they are not discussed here in detail. 

For information on the molecular dataset used for the 
phylogenetic analyses, see the section “Molecular evidence.” 
Additional details of the specimens examined can be found in 
the supplementary material (http://www.primate-sg.org/stor-
age/pdf/PC34_Suppl_Mat_Byrne_et_al_C_torquatus_2020.
pdf).

The Type Locality of torquatus

Callitrix [sic] torquata was described by Johann Cen-
turius Hoffmannsegg in 1807 (p.86), the first description of 
a widow monkey.  The description was based on a single 
type specimen collected prior to 1806 by Friedrich Wilhelm 
Sieber, his personal collector, and placed in the MNB.  In 
his description of torquatus, Hoffmannsegg (1807) stated 

Figure 1. Approximate geographic distribution of the widow monkeys, genus 
Cheracebus. Modified from Byrne et al. (2018).



Identity of Cheracebus torquatus 

15



Byrne et al.

16



Identity of Cheracebus torquatus 

17

that the specimen was encountered in the unknown and little-
frequented wilderness (“O Certão,” p.91) of the interior of the 
province of Pará, and this is all that is recorded.  In 1807, Pará, 
or “Grão-Pará,” was a Portuguese province that extended far 
inland from its capital, Belém, covering an enormous stretch 
of Amazonian South America including the current states of 
Pará and Amazonas, and the entire distribution of Cherace-
bus within Brazil (Olson 1991).  The province of Amazonas, 
created in 1850, was turned into a state in 1889, and its sepa-
ration more than halved the original province of Pará. 

It appears that this inexplicit type locality caused signifi-
cant confusion among taxonomists subsequent to the division 
of the provinces of Pará and Amazonas.  Schlegel (1876) sug-
gested that the actual type locality of torquatus was the right 
bank of the mouth of the Rio Tocantins, Pará.  His suggestion 
was followed by Elliot (1913) and Cabrera (1958) but ques-
tioned by Cruz Lima (1945) and Hill (1960).  Widow mon-
keys of the genus Cheracebus are entirely absent from mod-
ern-day Pará and, thus, Thomas (1927a; p.345) defined the 

“Lower Rio Negro and Lower Solimões” as the distribution 
of torquatus.  This hypothesis was somewhat corroborated by 
Lönnberg (1939) based on an analysis of specimens collected 
from Codajás (left bank of the Rio Solimões), and formed the 
basis for the classifications by Hershkovitz (1988, 1990) and 
Van Roosmalen et al. (2002).  Hill (1960) suggested that the 
type locality could be Tefé (right, south bank of the Solimões), 
but this proposal received little further attention.  Given the 
great phenotypic variation found in many callicebine taxa, 
the lack of type locality has proven to be detrimental to con-
firming the true identity of torquatus.

Type description and holotype

The type description for torquatus is in German (Hoff-
mannsegg 1807; p.89) and is broadly summarized as fol-
lows:  The overall pelage coloration agrees with that of a 
horse chestnut, but with some variation in the color of the 
body.  The back of the head (occiput), neck, back, sides to 
the elbows, thighs, lower legs, and base of the tail are chest-
nut in color. However, the head towards the eyebrows, side-
burns, forearms to the wrist, feet and terminal half of the tail 
are black-brown to black.  The ventral side, extending under 
the ears, inside of the arms to the elbows, and inner legs, is 
foxy-red or rust-colored.  The striking yellowish-white collar 
is about an inch in width and curves upwards becoming thin-
ner towards the ears, resembling the shape of a few-days-old 
moon.  The terminal two-thirds of the forehands also show 
this pale yellowish-white color.  The hairs of the blackish 
parts as well as of the head, legs, and underside are mostly 
uniformly colored (monochrome), at the base somewhat paler.  
However, the hairs on the back, the shoulders and the sides 
are annulated with one or a few yellowish-white rings.

Thus, the overall picture of torquatus (sensu Hoff-
mannsegg 1807) from this description is of a reddish-brown 
dorsum with pale yellowish-white banding/flecking on the 
hairs, a uniform foxy-red underside, a clear well-defined 
throat collar, pale hands, and blackish-brown to black feet, 
forearms, forehead, sideburns, and terminal half of the tail.  

The type specimen for torquatus is housed at the MNB.  
We were able to examine four clear photographs of this speci-
men (Fig. 2, A–D).  These photos show that the specimen 
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Figure 3. Map showing the collection localities of museum specimens assessed in this study. Numbers correspond 
to those in Table 1 and Table S1 in the Supplementary File. Note, some localities are loosely estimated and some 
are too general to be depicted (see full locality information in Table S1). The blue star marks the location an 
individual was photographed on the right bank of the Rio Tarauaca.

Figure 2. The holotype for Cheracebus torquatus (Hoffmannsegg, 1807): A) dorsal; B) ventral; C) face and 
crown; D) collar. Photos by Christiane Funk at the MNB. 
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has lost half of the tail, one forehand, and several digits on 
the other hand, and overall the pelage is in poor condition.  It 
is still possible, however, to distinguish the main characters 
described by Hoffmannsegg (1807).  In agreement with the 
type description, the specimen shows an overall strong red-
dish-brown (similar to Chestnut to Morocco Red [Ridgway 
1912]), near uniform on the head (including the crown) and 
legs, but with pale yellowish flecking on the back and, more 
strikingly, on the flanks.  The ventral side is a bright fox/rusty 
red (similar to Mars Orange to Orange Rufous [Ridgway 
1912]).  The throat collar is buffy-whitish and well-developed, 
as might be expected given the name “torquatus” (Latin for 
collared), which gave rise to the taxon’s common name, the 
collared titi.  The hands appear to be a more greyish buffy-
white than the collar, although it is difficult to be certain of 
the original color given the extent of degradation and possible 
bleaching in this area.  The sideburns, forearms, and feet are 
black. 

Taxonomic History of Cheracebus torquatus

Oldfield Thomas (1914, 1927)
Shortly after Hoffmannsegg’s description of torquatus 

(1807), Humboldt (1811) described Simia lugens from San 
Fernando de Atabapo in Venezuela, as a primarily blackish 
form with white hands and a white throat collar.  Humboldt’s 
impression of the titi monkey reminded him of the dress typi-
cal of widows in the local communities there, hence the moni-
ker “widow monkey.”  Most of the contributions to widow 
monkey taxonomy in the 1800’s focused on validating the 
distinctions between torquatus, lugens, and Simia amicta É. 
Geoffroy Saint-Hilaire, 1812 (from “Brazil”), the last treated 
as a synonym of lugens by Thomas (1914) and of torquatus 
by Hershkovitz (1990) and Groves (2001).

It was not until the early 20th century, after assigning all 
titi monkeys to the genus Callicebus in 1903, that Oldfield 
Thomas (1914, 1927a) established the basis for the subse-
quent classifications of Cheracebus taxa.  In 1914, prior to the 
description of purinus, regulus and ignitus, Thomas defined 
torquatus as all red-bellied forms without mentioning other 
diagnostic characters or commenting on its distribution.  At 
this time, Thomas (1914) recognized lugens as the entirely 
blackish form, placing amicta and vidua Lesson, 1840, both 
with black bellies, as synonyms, and described lucifer—simi-
lar to lugens but with a chestnut-rufous, rather than black, tail.  
This classification of three species was based on six speci-
mens from the BMNH, two of each taxon. 

Thomas (1927a) subsequently described purinus and 
regulus, but considered all five taxa as subspecies of tor-
quatus.  In this review, Thomas gave more explicit diagnos-
tic characters for each of these taxa and a sentence on their 
proposed distribution.  The only specimens mentioned in this 
later work are the holotype specimens of purinus and regu-
lus, with purinus described as the red-bellied form with pale-
banded dull brown (“grizzled greyish, the hairs ringed with 
black and buffy”) dorsal pelage, based on a single specimen 

(1926.5.5.21).  In a key provided to distinguish the taxa, 
Thomas (1927a; p.510) wrote that both purinus and torquatus
show a “deep rufous” underside and tail mixed reddish with 
black but torquatus has a “uniform dark chestnut-reddish” 
dorsum, in contradiction with the evident pale banding on 
the holotype specimen for this taxon and detailed in the type 
description.  Many specimens of purinus Thomas, 1927, are 
a good match to the type description for torquatus, outlined 
in the previous section “Type description and holotype.”  The 
other taxa were described by Thomas (1927a) as showing 
a blackish underside, varying in the coloration of the back, 
crown, and/or tail.  His suggestion for the distribution of tor-
quatus was the lower Rio Negro and lower Solimões, and for 
purinus, lower Purus, south of the Solimões.  

Later the same year, Thomas (1927b) described ignitus 
based on a specimen from the “Rio Tonantins” (1927.8.11.4) 
as another reddish-bellied form which he proposed was 
closely allied to torquatus.  Most authors since have consid-
ered ignitus as a junior synonym of lucifer and it is not cur-
rently recognized as a valid taxon (e.g., Hershkovitz 1990).  
Here, we focus on torquatus and purinus but we discuss this 
anomalous ignitus type specimen in the section “The reddish-
bellied form, ignitus Thomas, 1927.”  Across these three short 
reviews, Thomas (1914, 1927a, 1927b) mentions a total of 12 
specimens housed at the BMNH upon which his suggestions 
are based.

Thomas apparently never saw the type specimen of tor-
quatus, and in 1914, he refers to two specimens in the BMNH 
as torquatus, both of which are still housed there and were 
examined by HB.  One specimen (1851.7.12.7) is a juvenile, 
consisting solely of the upper torso (head and arms), col-
lected at Ega, now Tefé (Amazonas, Brazil), which is on the 
right (south) bank of the Solimões within the current pro-
posed distribution of purinus (locality 5 on Fig. 3).  It shows 
a dark brown-rufous dorsal pelage, a brighter red underside 
clearly defined from the dorsal pelage, and a well-developed 
thick collar.  This specimen was not mentioned in 1927 when 
Thomas divided the red-bellied phenotypes and described 
purinus; however, notably, it does not show the dull brown 

“grizzled” dorsal pelage of the purinus type specimen that 
Thomas apparently relied upon to distinguish between these 
taxa.  Here, we follow Hershkovitz (1990) in labeling this 
incomplete specimen as purinus; however, it is not consid-
ered in detail. 

The collection locality for the other torquatus speci-
men (1842.4.29.15) is given as the Rio Negro.  It has a dark 
mahogany red dorsal pelage (Fig. 4; panel A).  On the back, 
the hairs have a mahogany reddish base with red and blackish 
bands towards the tip (distal 1/3) (Fig. 5; panel A).  Although 
the banding pattern is rather subtle, the hairs are evidently 
not uniform as indicated by Thomas (1927a) in his key for 
torquatus.  The ventral side is primarily dull rusty reddish-
brown (similar to Amber Brown to Burnt Sienna [Ridgway 
1912]) with a blackish tip on most hairs such that the ventral 
pelage does not contrast particularly strongly with the dorsal 
side except for a clearer/brighter reddish area on the hind legs 
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Figure 4. Dorsal view of specimens of Cheracebus torquatus (sensu Hershkovitz 1990): A) Rio Negro, BMNH (1842.4.29.15); B) Lago do Arara, BMNH 
(1926.5.5.22); C) Manacapurú, BMNH (1925.12.11.8); D) Codajás, MNRJ (MN-23865).

Figure 5. Banding pattern on the hair shaft at the shoulders/nape of specimens of Cheracebus torquatus (sensu Hershkovitz 
1990): A) Rio Negro, BMNH (1842.4.29.15); B) Lago do Arara, BMNH (1926.5.5.22); C) Manacapurú, BMNH 
(1925.12.11.8); D) Codajás, MNRJ (MN-23865).

Figure 6. Ventral view of specimens of Cheracebus torquatus (sensu Hershkovitz 1990): A) Rio Negro, BMNH (1842.4.29.15); B) Lago do Arara, BMNH 
(1926.5.5.22); C) Manacapurú, BMNH (1925.12.11.8); D) Codajás, MNRJ (MN-23865).
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(Fig. 6; panel A).  The collar is very thin (Fig. 7; panel A), and 
the hands are dark buffy-whitish.  It has a black forehead that 
contrasts slightly with the deep dark reddish posterior crown 
(Fig. 8; panel A).  It seems that this specimen formed the basis 
for Thomas’s hypothesis regarding the locality and identity of 
C. torquatus.  Many of these pelage characters do not match
the torquatus type; the overall color of the dorsal pelage is
much darker/blacker toned than the overall “chestnut” of the
torquatus type; the dorsal hairs do not have pale yellowish
banding (rather showing black banding); the ventral pelage
is not uniformly reddish colored, rather it is browner, duller/
darker and less clearly marked from the dorsum owing to the
black tips; and the collar is very thin.  This nonspecific speci-
men locality (“Rio Negro”) is not mapped in Figure 3, how-
ever, the river itself is labeled.  Note, in the aforementioned
Figures 4 through 8, panels B, C and D are other specimens
assigned to torquatus by Hershkovitz (1990) and discussed in
more detail in the section  “Summary of torquatus Specimens
(sensu Hershkovitz 1990).”

Einar Lönnberg (1939)
In 1939, Einar Lönnberg published a detailed analysis 

of seven specimens he had received at the NRM collected at 
Codajás, on the left (north) bank of the Solimões, in Brazil 
(locality 8 on Fig. 3).  Lönnberg (1939) gives an excellent 
description of the pelage coloration of these specimens and 
the individual variation between them, which are consistent 
with our own limited observations of these specimens from 
photos (Fig. 9; A–F), as well as with other similar specimens 
from this region assessed in hand in other collections.  A 
summarized version of the general pattern as described by 
Lönnberg (1939; p.2) is as follows: The back is mahogany 
brown in some specimens, but less reddish in others, it could 
be called dark rufous brown; posterior of the crown is very 
dark reddish, approaching “Claret Brown,” but variable in 
different specimens, sometimes the same shade as the back; 
the ventral side, extending to upper parts of arms and legs, is 
rufous brown, resembling “Burnt Sienna” (Ridgway 1912) in 
some specimens, or more like chestnut in others; the collar is 
little developed, the white hairs (sometimes slightly yellow-
ish) are broadly tipped with pale orange rufous, and in some 
specimens, the white is entirely substituted by this color; the 
hands are ochre yellow; the forehead, anterior crown, side-
burns, arm to the elbows (sometimes higher), and feet (some-
times up to the knee or higher) are black; in most specimens, 
there is a narrow border of white hairs surrounding the face; 
the tail is exteriorly black, but the hair base is dark reddish 
or brownish (not visible), especially in the proximal portion 
of the tail. Lönnberg also gives a detailed explanation for 
variation in overall coloration of the pelage on the back from 
mahogany to dark rufous brown; in some specimens, the hair 
darkens from a mahogany red middle section; in others, the 
hairs are “annulated with various shades of rufous on more or 
less pronounced black.” 

Although Lönnberg’s description of these Codajás speci-
mens appears to be a good representation, his suggestion that 

the pelage color pattern essentially agrees with the original 
description by Hoffmannsegg (1807) is problematic. Not only 
did Lönnberg himself not see the type specimen, he did not 
read the original type description but, instead, a short, sum-
mary by Wagner (1855).  The description as given by Wagner 
(1855) states that the upper side is chestnut-brown, becoming 
black on the lower parts of the limbs and terminal half of the 
tail; the underside is foxy-red, almost rust-colored; the collar 
is yellowish-white and stretches from ear-to-ear across the 
throat, the hands are of the same color.  Although Wagner’s 
description is accurate in the information it gives, it omits 
much of the detail of Hoffmannsegg’s description, for exam-
ple, regarding the strong definition of the collar, a distinguish-
ing feature between the torquatus type and these Codajás 
specimens.  Wagner’s summary also entirely excludes some 
important aspects such as the pale/yellowish banding on the 
back and shoulders of the torquatus type, which is not found 
in the Codajás specimens. 

Furthermore, it appears that the subjectivity of the terms 
used to describe the coloration of the torquatus type has 
caused some issues.  For example, Lönnberg’s description 
of the Codajás specimens as having a rufous brown (Burnt 
Sienna [Ridgway 1912]) to chestnut ventral pelage suggests 
a more brownish coloration than foxy-red or rust-colored, 
and indeed the Codajás specimens in the NRM are typically 
more brownish ventrally then the torquatus type.  In a sim-
ilar manner for the dorsal pelage, the chestnut color in the 
descriptions of torquatus suggest a lighter reddish tone than 
the darker mahogany or brown rufous of the Codajás speci-
mens.  Comparing Lönnberg’s description and images of the 
Codajás skins (Fig. 9) to Hoffmannsegg’s original description 
of torquatus and images of the type (Fig. 3), it is apparent that 
these Codajás specimens do not “essentially” agree with the 
torquatus type, illustrating the subjectivity of terms used to 
describe colors even when employing color standards such as 
those by Ridgway (1912), for example reddish brown tones 
as chestnut, mahogany, rufous or claret.  It also seems pecu-
liar that a species named for its collar (torquatus; collared 
titi) by Hoffmannsegg (1807) would have a “little developed” 
collar, as noted by Lönnberg in his description of the Codajás 
specimens (1939; p.2). 

Lönnberg was aware of the work of Thomas (1914, 
1927a), mentioning these studies in his paper, and the gen-
eral concordance in the conclusions of these two taxonomists 
apparently solidified this view of the identity of torquatus as 
the left bank Solimões populations found around Codajás, 
despite neither having seen nor assessed the type specimen. 

Philip Hershkovitz (1963, 1988, 1990)
In Hershkovitz’s first appraisal of the Callicebinae in 

1963, he recognized only three subspecies of C. torquatus: 
C. t. lugens, C. t. medemi, and C. t. torquatus. He assessed
just 21 Cheracebus specimens in the collections at the Field
Museum (FMNH) in Chicago—five lugens, eleven of his
newly described taxon medemi, and five further specimens
(one from Lago de Ayapuá, Amazonas, Brazil; two from no



Byrne et al.

22

precise location, Brazil; and two from Santa Lucia, Nanay, 
Loreto, Peru).  Across these latter five specimens, Hershkov-
itz suggested that there was an “apparent absence of features 
for consistently distinguishing the populations on one side of 
the Solimões from the other” (p.47) and they were each clas-
sified as torquatus.  The hypothetical distribution of the sub-
specific form torquatus (sensu Hershkovitz 1963) extended 
from the Rio Purus west to the Rio Juruá (and possibly Rio 
Javari/Río Yavari) south of the Solimões; to the “north of 
the Solimões, known from Codajáz and between the rios 
Solimões and Japurá” (p.56); and into Colombia and Peru 
between the middle Río Caquetá, the Río Marañón and lower 
Río Tigre.  Thomas’s taxa, lucifer, regulus, and purinus were 
here included as synonyms of C. t. torquatus.  Hershkovitz 
(1963; p.48) suggested that C. t. torquatus populations could 
be “distinguished from medemi and lugens by their more 
reddish color and by their contrastingly whitish or yellowish 
hands or fingers.”  He proposed to restrict the type locality 
of C. t. torquatus to Codajás [Codajáz], north bank of Rio 
Solimões, Amazonas, Brazil, citing both Thomas (1927a) and 
Lönnberg (1939).  Thus, as of 1963, Codajás was viewed as 
the type locality for the reddish subspecies torquatus, which 
as recognized, was otherwise distributed to the south of the 
rios Caquetá-Japurá and Solimões.

This view of the diversity of widow monkeys largely 
prevailed until Hershkovitz’s subsequent revisions in 1988 
and 1990, in which he recognized six taxa, reinstating lucifer, 
regulus, and purinus as valid subspecific forms of torquatus.  
Hershkovitz (1990) developed this classification based on his 
analysis of 178 Cheracebus specimens, over half of which 
were lugens (N = 96), with 18 specimens of torquatus and 11 
of purinus.  He gave explicit hypothetical distributions and 
diagnostic characters for each of these lineages, and restricted 
torquatus to a thin, east-west section along the left (north) 
bank of the Solimões, between the Negro-Solimões interflu-
vium in Brazil (western limits not defined). 

Recent changes: Marc van Roosmalen
Van Roosmalen et al. (2002) redefined torquatus, modi-

fying some diagnostic characters, and extended the distribu-
tion of torquatus through the Negro and Solimões-Japurá 
interfluvium in Brazil, west to the ríos Vaupés and Apaporis 
in Colombia, with lugens distributed broadly elsewhere east 
of the Rio Branco (north of the Solimões-Japurá-Caquetá).  
This contrasted with the restricted range along the left bank 
of the Solimões proposed earlier for torquatus by Hershkov-
itz (1988, 1990).  As indicated by Van Roosmalen (2003), it 
would seem that this is based on a broad interpretation of the 
map provided by Hershkovitz (Fig. 3, 1963) for torquatus, 
just excluding the supposed distribution of purinus, regulus, 
and lucifer.

Molecular evidence suggests that Cheracebus individ-
uals collected on the left bank of the Rio Japurá and right 
bank of the Rio Negro (i.e., torquatus sensu Van Roosmalen 
et al. 2002) do not form a clade to the exclusion of lugens 
collected to the left (north) bank of the Negro (Byrne 2017).  

In addition, Cheracebus individuals in the regions newly 
attributed to torquatus can be phenotypically similar to those 
elsewhere classified as lugens.  Phenotypic and molecular 
evidence, therefore, suggest that torquatus and lugens (sensu
Van Roosmalen et al. 2002) are not monophyletic taxa.  This 
topic is discussed in more detail in the section “Phenotypes 
found north of the Solimões-Japurá-Caquetá.”  Here, we pri-
marily discuss torquatus as defined by Hershkovitz (1990).  
Most of the specimens he labeled as torquatus appear to be 
somewhat distinguishable from other Cheracebus individuals 
found north of the Solimões-Japurá-Caquetá, primarily in the 
reddish brown ventral color and the weak or diffused collars 
in most specimens.

Van Roosmalen et al. (Fig. 35, 2002) also mapped, enig-
matically, a new species with no name in the interfluvium of 
the lower rios Purus and Madeira, south at least to the Rio 
Ipixuna, a right bank tributary of the Rio Purus—an extension 
to the then known range of the genus Cheracebus.  A similar 
map that also indicated a new species for the Purus-Madeira 
interfluvium was presented on his website (Van Roosmalen 
2003). According to Van Roosmalen (2003), the identification 
of collared titis between the lower rios Purus and Madeira 
was based on sightings “on the north bank of the Lago Jari, 
near the island of Fortaleza (coordinates 05°00'S, 62°27'W) in 
the high dryland forest behind the town of Berurí, and at km 
253 along the BR-319 that connected Manaus (Carreiro-da-
Várzea) with Humaitá and Lábrea and nowadays is accessible 
only as far as the Rio Igapó-Açú.”  To add to the confusion, 
however, on this website, Van Roosmalen (2003) described 
(in the text) this Purus-Madeira form as torquatus Hoffman-
segg (rather than a new, unnamed species), while maintaining 
the type locality as Codajás, on the north bank of the Rio 
Solimões (as per Hershkovitz 1963, 1990).  He suggested that 
an unnamed species (not torquatus), closely aligned to lugens, 
was found in the region between the rios Negro-Vaupés and 
Solimões-Japurá-Apaporis, which is the opposite of what is 
depicted in both of these maps (Van Roosmalen et al. 2002; 
Van Roosmalen 2003).  An apparently corrected map in Van 
Roosmalen (2020), however, confined the distribution of tor-
quatus entirely to the Purus-Madeira interfluvium—aligning 
it with the collared titis south of the Rio Solimões—with an 
unnamed, new species (not torquatus) indicated this time 
for the region between the rios Negro-Vaupés and Solimões-
Japurá-Apaporis (as was mentioned on his 2003 website, but 
not illustrated in the accompanying map). 

The only existing evidence that a Cheracebus lineage 
exists between the rios Purus and Madeira is the two sight-
ings described by Van Roosmalen (2003).  Judging by his 
detailed description, the Lago Jari location was evidently of 
a pet.  The Berurí locality it seems was the sighting of an 
individual in the wild.  In light of unpublished results from a 
survey expedition led by WCS Brazil in 2011 (Röhe 2012), it 
is possible that Van Roosmalen might have mistaken another 
titi (Plecturocebus caligatus) that occurs in this region for 
a collared titi monkey.  In this expedition, JPB and col-
laborators conducted 12 line-transect censuses of primates 
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along the BR-319 federal highway that dissects the Purus-
Madeira interfluvium.  The 12 transects were placed between 
the km 165 and 300 of the BR-319 highway, including the 
Agro-Extractivist Settlement Project (PAE) Tupana Igapó 
Açú, the Sustainable Development Reserve Igapó-Açú, and 
the Nascentes do Lago Jari National Park.  In total, the sam-
pling effort amounted to 400 km of walked transects where 
all seven primates known from this region were detected, 
including multiple sightings of Plecturocebus caligatus.  
There were no records of Cheracebus.  There are no known 
sightings of Cheracebus in this region among locals in nearby 
communities (Castanho, Igapó-Açú).  We include the above 
explanation of Van Roosmalen’s (2003, 2020) hypotheses for 
clarity; however, in this article, we focus on Van Roosmalen 
et al.’s (2002) classification of widow monkeys, which has 
been highly influential to subsequent studies on Cheracebus. 

Van Roosmalen et al. (2002) and Groves (2005) treated 
all six Cheracebus taxa as species, and there have been no 
peer-reviewed publications proposing modifications to 
the species-level taxonomy of the widow monkeys since.  
Although some authors continue to refer to Hershkovitz 
(1990)—Haugaasen and Peres (2005), Casado et al. (2007), 
and Aquino et al. (2008), for example—it is Van Roosmalen 
et al.’s (2002) taxonomic arrangement and distributions that 
are most commonly referenced and they are used for the 
assessments on the IUCN Red List (but see also updated dis-
tributions in Byrne et al. 2018, Suppl. File 2).

Summary of torquatus Specimens (sensu Hershkovitz 
1990)

In this section we summarize the pelage coloration 
of specimens labeled as torquatus by Hershkovitz (1990), 
excluding specimens we consider to be lugens.  The 18 speci-
mens Hershkovitz (1990) considered as torquatus were as 
follows (see also Table 1, and Suppl. File, Table S1): eight 
Codajás specimens (seven from the NRM and one from 
MNRJ; locality 8 on Fig. 3); two specimens from Manaca-
purú (one each from the BMNH and NRM; locality 6 on Fig. 
3); one from the Lago do Arara (BMNH; locality 7 on Fig. 3); 
two from the Rio Negro (BMNH); one purchased in Manaus 
and two of unknown provenance in the FMNH; and two of 
unknown provenance from the MNHN.  The MNHN could 
find only one specimen—the amicta holotype, which was 
in poor condition with possible discoloration (pale patches).  
Based on the images received, this MNHN specimen is a 
lugens.  The NRM provided images for their eight specimens.  
The rest of these specimens assigned to torquatus by Hersh-
kovitz (1990) were assessed in person by HB (see Table 1, 
and Suppl. File, Table S1).  

One specimen of unknown provenance (label says 
“Rio Negro?”) found in the FMNH (35144) was identified 
by HB as lugens (blackish dorsal and ventral pelage), and 
HB was unable to locate/identify a second torquatus speci-
men of unknown provenance in the FMNH.  One Rio Negro 

specimen in the BMNH (1933.10.11.1) has a dark red and 
blackish banded pattern in the dorsal hairs; however, it has a 
darkish belly, a very well-developed thick collar, and black-
ish proximal (base) portion to the dorsal hairs.  It is also 
considered to be lugens (Phenotype B; see section below 

“Phenotypes found north of the Solimões-Japurá-Caquetá”).  
Thirteen of the 18 specimens are considered here, but for the 
NRM Codajás specimens (open skins) we primarily verified 
the description from Lönnberg, see section “Einar Lönnberg 
(1939).”  

Our own descriptions of torquatus are based on the speci-
mens viewed in person.  Most of the characters agree with 
Lönnberg’s summary of the Codajás torquatus specimens and 
here we focus our discussion on the most important diagnos-
tic characters.  Specimens of torquatus, as defined by Hersh-
kovitz (1990), generally show a reddish to reddish brown sec-
tion towards the proximal portion of the dorsal hairs, while 
the distal section (tip) is banded between a similar reddish 
coloration and blackish to dark brownish (darker and less 
reddish than the base color), essentially blackish bands on 
reddish or reddish brown (Fig. 5; A–D).  The overall color 
is a dark mahogany-red to dark brown rufous, and relatively 
well banded to weakly banded, although the FMNH specimen 
purchased in Manaus appears near uniform (Fig. 4; A–D).  
Most specimens show a dull rusty brownish-red ventral col-
oration with some blackish or brown tipped hairs on the chest/
belly, as well as a buffy whitish proximal section to the hair 
shaft in some areas on some specimens, giving rise to the 

“washed” ventral appearance (Fig. 6; A–D).  The ventral col-
oration extends onto the outer hind legs, but usually appears 
clearer reddish (not black tipped, without a pale base, and 
less brownish) in coloration on the hind legs than the ventral 
region.  The collar is either weakly developed and not clearly 
differentiated/demarcated from the ventral coloration (tipped 
with reddish), or very thin (Fig. 7; A–D).  A new illustration 
of this lineage by Stephen Nash is presented in Figure 10. 

There is variation in the dorsal coloration among tor-
quatus specimens viewed in hand.  The MNRJ Codajás speci-
men (MN-23865), the BMNH specimens from Manacapurú 
(1925.12.11.8), Lago do Arara (1926.5.5.22) and Rio Negro 
(1842.4.29.15) [described in the section “Oldfield Thomas 
(1914, 1927)”], and the specimen purchased in Manaus 
from the FMNH (35076), agree with Lönnberg’s description 
of the dark mahogany reddish Codajás specimens (Fig. 4; 
A–D).  These specimens typically show red mahogany on the 
proximal portion (base) of the hair and alternating reddish 
and dark brown or blackish at the distal portion (tip) (Fig. 
5; A–D).  The BMNH Manacapurú specimen has the palest 
reddish coloration at the hair base and is banded on the tips, 
resulting in the most distinct banding pattern and strongest 
overall reddish coloration (Figs. 4 and 5; panel C).  The Lago 
do Arara specimen and the FMNH specimen are the darkest 
overall, the former is faintly banded and it has a thin but rela-
tively defined collar (Figs. 5 and 7; panel B), while the latter 
fades from buffy to dark reddish to a darker tip (no banding).  
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Figure 7. View of the throat collar of specimens of Cheracebus torquatus (sensu Hershkovitz 1990): A) Rio Negro, BMNH (1842.4.29.15); B) Lago do Arara, 
BMNH (1926.5.5.22); C) Manacapurú, BMNH (1925.12.11.8); D) Codajás, MNRJ (MN-23865).

Figure 8. View of the forehead and crown of specimens of Cheracebus torquatus (sensu Hershkovitz 1990): A) Rio Negro, BMNH (1842.4.29.15); B) 
Manacapurú, BMNH (1925.12.11.8); C) Codajás, NRM (621046) (photo by Daniela Kalthoff at the NRM); D) FMNH (35076). 

Figure 9. Dorsal view of open-skin specimens of Cheracebus torquatus (sensu Hershkovitz 1990) from Codajás at the NRM: A) 621045; B) 621046; C) 621104; 
D) 622023; E) 631039; F) 641040.  Photos by Daniela Kalthoff at the NRM.
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Figure 10. New illustration of Cheracebus torquatus (sensu Hershkovitz 1990) by Stephen Nash ©.
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All specimens show a thick black region across the forehead 
and usually into the anterior crown, with the posterior crown 
as deep dark reddish or similar in color to the dorsum, as 
described by Lönnberg (1939) (Fig. 8; A–D).

Based on images, the NRM Manacapurú specimen 
(620501) is distinct in its brown rufous appearance, which 
appears browner (less reddish) than the aforementioned spec-
imens and lighter than many of the Codajás specimens from 
NRM.  It appears to have a faint banded pattern on the dorsal 
hairs (Fig. 11; panel A); however, the images received did 
not allow for a detailed assessment of the banding pattern.  
It also has a well-developed and clearly defined collar (Fig. 
11; panel B).  This specimen is anomalous among specimens 
labeled as torquatus by Hershkovitz (1990) in its gross simi-
larity to purinus.

Summary of purinus Specimens

In this section we summarize the pelage coloration of 
purinus specimens.  Hershkovitz (1990) included 11 puri-
nus specimens in his analysis, of which we lacked images 
of one (a “Lago Aiapuá” specimen in the MNRJ).  Although 
Hershkovitz specified three specimens from “Lago Aiapuá” 
in MNRJ, only two could be located in their database, and 
this is possibly an error as he gives the total as 11 purinus 
specimens, rather than 12.  We reviewed 13 specimens in all 
(seven in hand, six from photos), including 10 of the purinus 
specimens examined by Hershkovitz (1990), as well as three 
additional specimens in INPA which were also used in the 
molecular datasets of Byrne et al. (2016) (and others) and 
the mitochondrial phylogeny here (see section “Molecular 
evidence”).  While the BMNH specimen from Tefé (Ega; 
1851.7.12.7) is most likely to be a purinus, we do not con-
sider this incomplete specimen in detail as it is a juvenile and 
consists solely of the upper torso.

Across the specimens examined, the color of the dorsal 
region varies greatly from dull brown to reddish chestnut 
to even brighter red with more or less pigmented yellowish 

to golden flecking/banding (Fig. 12; A–F).  The main factor 
impacting the overall speckled or “grizzled” appearance is 
the degree of contrast between the darker brown to reddish 
bands versus the paler bands on the distal portion of the dorsal 
hairs (Fig. 13; A–D).  The type specimen (1926.5.5.21) is the 
most strikingly speckled of all, owing to the strong contrast 
between pale yellowish bands on dark dull brown (Figs. 12 
and 13; panel A).  In the lighter dull brown or more rufous 
brown specimens (e.g., MN-2461, MN-2464), the yellowish 
banding on the dorsal hairs is still relatively strong and these 
specimens are evidently speckled overall (Fig. 12, panels B 
and C; Fig. 13, panel B).  The distinct Bordeaux red chest-
nut (similar to Bordeaux to Chestnut [Ridgway, 1912]) of the 
unique USNM 105539 shows golden-yellowish banding on 
more reddish hairs resulting in a somewhat subtler speckled 
appearance (Fig. 12, panel F; Fig. 13, panel D), while the 
reddish-brown/chestnut specimens (FMNH 38885, USNM 
518222) appear to be the most uniformly colored owing to the 
weaker contrast between the deep golden (to near pale rufous) 
bands on brown or reddish-brown coloration (Fig. 12, panels 
D and E; Fig. 13, panel C).  The speckled appearance is often 
the more notable on the flanks (Fig. 14; A–D).  

In the center of the back at the shoulders/nape, the bottom 
non-banded portion of the hairs usually take a similar color-
ation to the darker bands at the tip, though the very base can 
be buffy whitish (Fig. 13).  At the edge of the flanks towards 
the ventral coloration, the mid to lower proximal section of 
the hair shaft often becomes reddish like the ventral color 
(also into a buffy whitish base) (Fig. 15).  Thus, there can 
be 4 or more colors on a single dorsal hair, varying slightly 
across the shoulders/dorsum and flank, and greatly across 
specimens, giving rise to the significant variation in overall 
dorsal appearance described above.

In most specimens, the crown is bright reddish such that 
there is a strong contrast between the coloration of the nape/
dorsum and the crown (Fig. 16; A–C); however, in the more 
reddish or reddish-brown specimens (e.g., FMNH 38885, 
both USNM specimens), the contrast is lacking or the crown 
is a similar color to the dorsum (Fig. 16; D–F).  In nearly all 
specimens the reddish coloration of the ventral pelage, which 
extends onto the outer hind legs, is clearly differentiated and 
demarcated from the dorsal pelage (Fig. 17; B–F), with the 
exception of the type specimen (Fig. 17; panel A).  The exact 
ventral coloration varies from a brighter fox/rusty red (found 
in most specimens), to paler orange (MNRJ-2461) (Fig. 17; 
panel B), to deep reddish (in the holotype, 1926.5.5.21, which 
has duller brown beneath the collar) (Fig. 17; panel A), to 
more brownish (CTGAM195). 

All specimens show black pelage in the following areas: 
on the feet, sometimes coming onto the lower legs, some-
times only the toes, and the MNRJ specimen (MN-2461) 
from Lago de Tauariá has some white hairs on the toes (Fig. 
17; panel B); on the forearms above the pale hands, but the 
extent varies from just at the lower section around the wrist 
to covering most of the forearms; and the forehead and side-
burns.  In some specimens the black forehead band is very 

Figure 11. A specimen at the NRM (620501) with collection locality as 
Manacapurú, identified as Cheracebus torquatus by Hershkovitz (1990): A) 
dorsal; B) ventral.  Photos by Daniela Kalthoff at the NRM. 
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Figure 12. Dorsal view of specimens of Cheracebus purinus: A) Holotype, Aiapuá, BMNH (1926.5.5.21); B) Lago Tauariá, MNRJ (MN-2461) (photo by João 
Oliveira at the MNRJ); C) Lago Aiapuá, MNRJ (MN-2464); D) Lago Aiapuá, FMNH (38885); E) Tefé, USNM (518222); F) Rio Mamoriá-mirim, USNM (105539). 
Credit, panels E and F: Catalog number USNM (518222, 105539), Department of Vertebrate Zoology, Smithsonian Institution, photos by Kate D. Sherwood. 

Figure 13. Banding pattern on the hair shaft at the shoulders/nape of specimens of Cheracebus purinus: A) Holotype, Aiapuá, BMNH (1926.5.5.21); B) Lago Aiapuá, 
MNRJ (MN-2464); C) Lago Aiapuá, FMNH (38885); D) Rio Mamoriá-mirim, USNM (105539). Credit, panel D: Catalog number USNM (105539), Department of 
Vertebrate Zoology, Smithsonian Institution, photos by Kate D. Sherwood.
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Figure 14. Side view of the flanks of specimens of Cheracebus purinus: A) Lago Aiapuá, MNRJ (MN-2464); B) Lago Aiapuá, FMNH (38885); C) Tefé, 
USNM (518222); D) Rio Mamoriá-mirim, USNM (105539). Credit, panels C and D: Catalog number USNM (518222, 105539), Department of Vertebrate 
Zoology, Smithsonian Institution, photos by Kate D. Sherwood. 

Figure 15. Banding pattern on the hair shaft on the flanks of a Cheracebus purinus
specimen from the MNRJ (MN-2464).

Figure 16. View of the forehead and crown of specimens of Cheracebus purinus: A) Holotype, Aiapuá, BMNH 
(1926.5.5.21); B) Lago Aiapuá, MNRJ (MN-2464); C) Jaburu, NRM (631211) (photo by Daniela Kalthoff at the NRM); 
D) Lago Aiapuá, FMNH (38885); E) Tefé, USNM (518222); F) Rio Mamoriá-mirim, USNM (105539).  Credit, panels
E and F: Catalog number USNM (518222, 105539), Department of Vertebrate Zoology, Smithsonian Institution, photos
by Kate D. Sherwood.
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Figure 17. Ventral view of specimens of Cheracebus purinus: A) Holotype, Aiapuá, BMNH (1926.5.5.21); B) Lago Tauariá, MNRJ (MN-2461) (photo 
by João Oliveira at the MNRJ); C) Lago Aiapuá, MNRJ (MN-2464); D) Lago Aiapuá, FMNH (38885); E) Tefé, USNM (518222); F) Rio Mamoriá-
mirim, USNM (105539).  Credit, panels E and F: Catalog number USNM (518222, 105539), Department of Vertebrate Zoology, Smithsonian Institution, 
photos by Kate D. Sherwood.

Figure 18. Bright red wild Cheracebus purinus (A, B, C) and comparison to an illustration of Cheracebus 
torquatus by Cruz Lima (1945) (D). Photos (panels A, B, C) by Ivan Batista da Silva.
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thin and hardly distinguishable (e.g., FMNH 38885) (Fig. 16; 
panel D), while in others it is much thicker, extending into 
the anterior crown region and contrasting strongly with the 
bright posterior crown (e.g., MNRJ-2464, CTGAM154) (Fig. 
16; A–C).  The tail appears blackish mixed with reddish (base 
of the hair is reddish with a black distal portion), particularly 
in the proximal tail.

All specimens show yellowish hands, though the exact 
coloration is variable from yellowish-white through to golden.  
One USNM specimen (518222) shows the pale coloration 
solely on the fingers, with the rest of forehands blackish (Fig. 
17; panel E).  The whitish to pale yellowish collar is well-
developed and very clearly defined, extending to the ear base, 
thicker in some specimens, and nearly bib-like in one USNM 
specimen (105539) (Fig. 17; panel F).

The distinct Bordeaux-red USNM specimen (105539) 
was collected around the Rio Mamoriá, farther south than any 
other purinus specimens examined (locality 1 on Fig. 3).  A 
reddish individual is also presented in figures 39 and 40 in 
Van Roosmalen et al. (2002; p.34), a pet from Camaruã, near 
the mouth of the Tapauá with the Purus.  Images obtained of 
a wild bright-reddish Cheracebus individual (Fig. 18; A–C), 
pictured to the right (east) bank of the Rio Tarauaca (marked 
with a blue star on Fig. 3), also with a broad collar, suggests 
that even stronger red phenotypes may exist farther southwest 
in the Juruá-Purus interfluve, and strongly exemplifies how 
extensively incomplete our knowledge of these under-studied 
primates is still to this day.  The similarity between this indi-
vidual and an illustration by Cruz Lima (1945; plate XXIX), 
identified as Callicebus torquatus torquatus (Hoffmannsegg), 
is quite striking (Fig. 18; panel D).

Is purinus Thomas, 1927, a Junior Synonym of torquatus 
Hoffmannsegg, 1807?

As outlined through the section “Taxonomic history of 
Cheracebus torquatus,” the main hypothesis regarding the 
identity of torquatus Hoffmannsegg, 1807, is based largely 
on the work of three taxonomists—Thomas (1914, 1927a), 
Lönnberg (1939) and Hershkovitz (1963, 1990)—none of 
whom saw the holotype specimen of torquatus.  The diag-
nostic characters for torquatus (sensu Hershkovitz 1990) 
are based on the phenotype of some Cheracebus individuals 
found in the region attributed to torquatus by these authors, 
rather than the type specimen or the type description.  It is 
evidently highly doubtful, however, that the type specimen 
for torquatus belongs to the lineage that the moniker tor-
quatus now specifically represents.  We do not believe that 
there is strong evidence in support of Codajás as the type 
locality for this taxon. It was proposed by Hershkovitz (1963) 
based on the work of Lönnberg (1939), who had read only 
a summarized version of the type description provided by 
Wagner (1855).  We do not agree with the supposed affin-
ity of the torquatus holotype with the Codajás or other left 
(north) bank Solimões specimens separating it as such from 
those south of the Solimões between the rios Juruá and Purus 

known as purinus.  In this section, we argue that the torquatus 
holotype and type description match most closely to speci-
mens currently classified as purinus.

Broadly across all specimens, purinus and torquatus 
(sensu Hershkovitz 1990) can be typically distinguished as 
follows (see also Table 2): the well-defined whitish collar in 
purinus versus thin/weak/diffused collar in torquatus (except 
the NRM Manacapurú specimen) (Figs. 7 and 17); the pattern 
on the dorsal hairs in purinus varies from dull brown to red-
dish with pale yellowish to deep golden (to near pale rufous) 
bands and a strongly to weakly banded appearance (could be 
described as yellowish or golden on dull brown to reddish), 
while the pattern in torquatus is typically red to reddish brown 
with black to brownish bands and mid-faintly banded to near 
uniform appearance (could be described as black to brown-
ish on reddish to reddish brown) (Figs. 5 and 13); the ventral 
coloration in purinus is brighter red and more clearly differ-
entiated from the dorsal region in most specimens (although 
some are partially brownish, notably the type), while tor-
quatus are typically more brownish and, in many specimens, 
the ventral hairs are washed with darker tips and a buffy base 
(Figs. 6 and 17).  Thus, overall purinus and torquatus (sensu
Hershkovitz 1990) often share broadly similar colors in the 
same chromatic fields of the pelage, but at a finer scale there 
are differences that distinguish the two (Table 2). 

In a key, Hershkovitz (1990; pp.78–80) described the 
diagnostic characters for torquatus as “hairs of back and 
sides weakly banded to uniformly reddish brown; throat 
collar weakly defined, sometimes absent” while for puri-
nus he proposed “hairs of back and sides strongly to faintly 
banded; throat collar contrastingly colored buffy, yellowish, 
or whitish, the collar extending to ear base,” and for both taxa 

“chest and belly reddish or reddish brown.”  Hershkovitz then 
suggested that torquatus was distinguished from purinus by 
the “blackish crown not sharply demarcated from mahogany 
nape, hairs of back uniformly colored or faintly banded” and 
purinus from torquatus by “reddish brown crown sharply 
contrasted with blackish forehead, marked agouti pattern of 
back, throat collar well developed and sharply defined from 
surrounding parts” (pp.82–83).  Using Hershkovitz’s key and 
distinguishing features that appear to be a decent representa-
tion of these taxa according to our own observations (exclud-
ing the details of the crown, which do not seem to hold true 
entirely, see below), the torquatus type specimen very evi-
dently falls under purinus. 

Importantly, there is variation in the color and contrast of 
the crown versus the forehead and nape in torquatus (as also 
suggested by Lönnberg 1939) and purinus specimens (Figs. 8 
and 16).  Although the crown can be brighter red and more 
contrasting in purinus, specimens with a more reddish toned 
dorsum, and/or a thinner black forehead band, lack such con-
trast.  The crown typically becomes deep reddish brown more 
posteriorly in torquatus, usually with a thick black section 
from the forehead to anterior crown (Fig. 8), while in purinus 
the black coloration is often restricted to a thinner forehead 
band, only becoming thicker such that it extends into the 
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anterior crown in a few specimens (for example, MNRJ-2464, 
CTGAM154) (Fig. 16).  In addition, the initial key suggests, 
accurately, that both torquatus and purinus can be weakly 
banded, but the subsequent distinguishing features suggests 
that purinus is always strongly banded (“marked agouti”).  
As discussed, the exact coloration of the bands on the dorsal 
hairs influences how “marked” the agouti patterns of the back 
appear such that some purinus specimens are much less dis-
tinctly banded (Fig. 13; A–D).  

In light of the variation seen across both these lineages, 
in some cases it may be difficult to confidently identify cer-
tain specimens without further supporting evidence such as 
reliable information on collection location or molecular data.  
An example is the anomalous Manacapurú specimen from 
the NRM (620501) that shares traits with torquatus (sensu 
Hershkovitz 1990) and purinus (Fig. 11; A and B).  Even 
considering this phenotypic variation, however, we argue that 
both the type description and the type specimen for torquatus 
Hoffmannsegg, 1807, are strongly consistent with the char-
acters presented in purinus specimens rather than those of 
torquatus (sensu Hershkovitz 1990).  The well-defined collar, 
brighter reddish ventral coloration clearly differentiated from 
the dorsal pelage and not washed with darker tipped hairs 
or a buffy proximal section, and the evident yellowish bands 
to the back and flanks on the torquatus type (Fig. 2), noted 
in the original description, are characters more strongly or 
solely seen in purinus specimens.  Overall, the torquatus 
holotype appears most similar to the more reddish purinus 
specimens, including a specimen from Lago Aiapuá (FMNH 
38885; locality 4 on Fig. 3), the Bordeaux red specimen from 
Rio Mamoriá (USNM 105539; locality 1 on Fig. 3), and the 
specimen from Lake Tefé (USNM 518222; locality 5 on Fig. 
3).  The torquatus holotype, however, is possibly more dis-
tinctly “agouti” with paler yellowish bands than these speci-
mens.  The FMNH specimen also matches some details in 
the torquatus type description closely, which can no longer 
be clearly distinguished in the degraded torquatus holotype 
specimen, mainly the thin blackish forehead (Fig. 16; panel 
D).  When the torquatus holotype is considered alongside 
all purinus and torquatus specimens, it fits well within the 
variation found across purinus but would be considered a 
very strong outlier and more extreme phenotype than even 
the most distinct of the specimens assigned to torquatus by 
Hershkovitz (e.g., NRM 620501 from Manacapurú).  With 
the evidence available, we consider the torquatus holotype 
as a member of the same lineage currently classified as puri-
nus.  Although this idea is drawn out in the most detail in the 
present discussion, it is evident that other taxonomists have 
shared this view, for example, Hill (1960) suggested that the 
type locality for torquatus (sensu Hoffmannsegg 1807) could 
be Tefé (right/south bank Solimões, within the hypothetical 
distribution for purinus; see locality 5 on Fig. 3), but this 
received little further attention.

As noted above (section on “Recent changes: Marc 
van Roosmalen”), Van Roosmalen et al. (Fig. 35, 2002) 

indicated that collared titis occur east of the Rio Purus to the 
Rio Madeira (south of the Solimões), which was based on 
apparent sightings in two locations.  Van Roosmalen (2003, 
2020) subsequently indicated that, independent of any con-
sideration regarding purinus, they were the true torquatus of 
Hoffmannsegg (1807), thus aligning torquatus with collared 
titis to the south of the Solimões around the Rio Purus.  As 
mentioned, apart from Van Roosmalen’s report, there is no 
confirmation that widow monkeys are found between the 
rios Purus and Madeira.  Furthermore, the illustration for 
torquatus by Stephen Nash in Van Roosmalen et al. (2002) 
is based on photographs of a pet from Tefé (within the dis-
tribution of purinus) that has a reddish-chestnut dorsal color 
(Fig. 19).  The lighting is poor, however, and there appear to 
be paler bands on the dorsal hairs and this individual is con-
sidered to be a purinus with a reddish phenotype.  Although 
Van Roosmalen’s hypotheses can be confusing to follow and, 
unfortunately, explicit supporting evidence or explanations 
are rarely presented, it is clear that we are in broad agreement 
regarding two things: that torquatus (sensu Hoffmannsegg 
1807) is closely aligned with widow monkeys found south of 
the Solimões, towards the eastern limit of their distribution 
around the Purus; and that widow monkeys found on the left 
(north) bank of the Solimões in the Solimões-Japurá-Negro 
interfluvium (torquatus sensu Hershkovitz 1990) are not tor-
quatus (sensu Hoffmannsegg 1807) but, rather, aligned with 
lugens (as discussed in the following section, “How to clas-
sify torquatus (sensu Hershkovitz 1990)?”). 

Notably, we consider the holotype for purinus (collected 
at “Solimões, Rio Purus, Ayapuá”; locality 4 on Fig. 3) to 
be the most distinct purinus specimen from the holotype 
and type description for torquatus, and also from other tor-
quatus specimens (sensu Hershkovitz 1990).  In comparison 
to the torquatus type, the purinus type sits at the opposite 
end of the spectrum of variation described above for puri-
nus specimens, and is itself an outlier.  Overall, the purinus
holotype shows the dullest (greyish) brown coloration with 
a strikingly speckled agouti appearance (Figs. 12 and 13; 
panel A).  The posterior ventral region is deep reddish but 
with brownish below the collar on the chest (Fig. 17; panel 
A), not the chestnut dorsal coloration and brighter red ventral 
coloration described for torquatus by Hoffmannsegg (1807).  
It seems that this is the only purinus specimen that was 
assessed by Thomas (1927a).  Thomas previously classified 
the more reddish incomplete specimen from Tefé (Ega) at the 
BMNH (1851.7.12.7) as torquatus (1914) and did not men-
tion it subsequently when he described purinus.  Given that 
Thomas (1927a) considered only the single type specimen, it 
becomes more evident how he missed the broader association 
between the torquatus type description and purinus, align-
ing the description instead with specimens collected to the 
north of the Solimões despite the lack of yellowish banding 
mentioned by Hoffmannsegg (1807) and the weakly defined 
collars in these specimens.  Thomas (1914, 1927a, 1927b) 
noted a total of twelve Cheracebus specimens, although it is 
possible he also saw additional specimens at the BMNH.  He 
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Figure 19. Images of a captive individual/pet from Tefé that Stephen Nash based his illustration of Cheracebus torquatus upon 
for Van Roosmalen et al. (2002).  Photos by Russell A. Mittermeier.

Figure 20. New illustrations of Cheracebus torquatus (formerly purinus) by Stephen Nash ©. The image on the left represents the more 
reddish chestnut specimens including the torquatus holotype. The image on the right represents the duller browner specimens. 
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therefore formally described four taxa and defined six distinct 
taxa as subspecies of C. torquatus based solely on these few 
specimens (including ignitus).  Despite the fact that his spe-
cies hypotheses could not have considered the great pheno-
typic variation found across these lineages, they were hugely 
influential for the classifications of subsequent taxonomists. 

The two purinus from the NRM were also assessed 
by Lönnberg (1939).  In light of the variation found across 
Cheracebus specimens from the same region, he suggested 
that the difference between these individuals and some 
Codajás specimens is relatively minor and, although he fol-
lowed Thomas (1927a), he questioned whether all lineages 
will hold true when more specimens are assessed.  Lönnberg 
(1939; p.4) noted that the hairs on the back are “ringed” in 
both purinus specimens, but the brown dorsal coloration 
of one is rather similar to that of one of the Codajás speci-
men.  Lönnberg (1939) evaluated two specimens in hand that 
were arguably a closer match than the Codajás specimens 
to even Wagner’s (1855) summary of Hoffmannsegg’s type 
description for torquatus.  Despite speculating on the simi-
larity between these purinus specimens and some Codajás 
specimens, he never suggested that they could be torquatus 
(sensu Hoffmannsegg, 1807), instead noting the concordance 
of his hypothesis regarding the identity of torquatus with 
that of Thomas (1927a).  Later, Hershkovitz (1990) primarily 
discussed the work of Lönnberg (1939) and Thomas (1927a) 
in his classification of torquatus, solidifying this view of its 
identity and affinity with specimens collected on the left bank 
of the Solimões.  Cruz Lima (1945, p.182) also commented 
on the similarity between some purinus specimens in the 
MNRJ and the description of the Codajás specimens by Lön-
nberg (1939).

In light of the broad phenotypic variation seen within 
Cheracebus taxa, multiple sources of evidence (phenotypic, 
molecular and/or reliable locality data) may be required 
to resolve the identity of some specimens/populations of 
Cheracebus, particularly those that differ from the main 
broadly accepted phenotype for each lineage.  Of the tor-
quatus specimens assessed, we consider the anomalous tor-
quatus specimen with the collection locality as Manacapurú 
(NRM 620501; locality 6 on Fig. 3) to be the closest in phe-
notype to some purinus specimens, showing a reddish-brown 
banded dorsal coloration and a well-defined collar (Fig. 11).  
We viewed this specimen in photos only and it is possible 
that some characters are not evident or appeared differently 
in these images.  The main differences to most purinus speci-
mens, however, appeared to be the lack of speckled appear-
ance owing to the absence of evident pale bands to the dorsal 
hairs and a more brownish-red ventral coloration that is less 
clearly marked from the dorsal pelage.  It is also important to 
note that older collections of Amazonian specimens are often 
assigned to the nearest named locality and without acknowl-
edgement of the side of the river they were collected on.  
Manacapurú is a town on the Solimões, just west of Manaus, 
with much river boat (recreio) traffic, and a plausible expla-
nation for this specimen is that it was a pet brought from a 

distant locality elsewhere along the Solimões.  The collection 
locality of this NRM specimen as Manacapurú was influen-
tial in the classification of it as torquatus (sensu Hershkovitz 
1990), but given both the great phenotypic variation found in 
Cheracebus lineages and the aforementioned doubts with the 
locality as the true provenance, it is difficult to be certain of 
its validity.

In the past 30 years in particular, as a result of the semi-
nal work of Hershkovitz (1990), torquatus has generally been 
considered as more akin to lugens, lucifer, and even medemi, 
than to purinus.  Unfortunately, the true identity of torquatus 
(sensu Hoffmannsegg 1807) has been obscured in its progres-
sion in the taxonomic literature over the past 200 years from 
a red-bellied purinus-like form to a duller/darker lugens-like 
form. 

We conclude that the torquatus holotype and original 
type description by Hoffmannsegg (1807) fit most closely 
with specimens collected between the rios Juruá and Purus, 
the lineage currently classified as purinus Thomas, 1927, 
and not with the widow monkeys on the left (north) bank 
of the Solimões in the Solimões-Japurá-Negro interfluvium 
(i.e., torquatus sensu Hershkovitz 1990).  For this reason, we 
consider Callicebus torquatus purinus Thomas, 1927, to be 
a junior synonym of Cheracebus torquatus Hoffmannsegg, 
1807.  This necessarily invalidates the type locality restriction 
of torquatus by Hershkovitz (1963, p.56) to “Codajáz, north 
bank of Rio Solimões, Amazonas, Brazil.”  The original type 
locality was the province of Pará, which in 1807 extended 
through today’s Brazilian states of Pará and Amazonas.  We 
propose to restrict the type locality of Cheracebus torquatus 
to Aiapuá (Ayapuá) left (west) bank of the Rio Purus, Ama-
zonas, Brazil (locality 4 on Fig. 3).  This is the well-defined 
type locality of purinus Thomas, 1927, and there are at least 
three other specimens from this region in other museum col-
lections in addition to the purinus type (1926.5.5.21); one 
reddish-brown specimen in the FMNH (38885) that shows 
good overall likeness to the torquatus type (though less red-
dish dorsally); and another two at the MNRJ (MN-2464 and 
MN-2462, the latter was not assessed here as images were 
not received).  The three specimens assessed from this local-
ity provide a good representation of the variation in pelage 
coloration found across this taxon (e.g., Fig. 12; Panels A, B, 
and D).  New illustrations of this lineage by Stephen Nash 
are presented in Figure 20; a reddish-chestnut phenotype with 
a less contrasting crown, similar to the torquatus holotype, 
is summarized in panel A, and a duller/browner phenotype 
with a brighter, more contrasting red crown is summarized 
in panel B. 

It may seem somewhat unfortunate that a taxonomic 
name that has as complicated a history as torquatus should 
take precedence over the more clearly defined taxon, purinus, 
but Article 23 (“Principle of Priority”) of the International 
Code of Zoological Nomenclature (ICZN) states this is a 
necessity.  The complexity of this situation primarily stems 
from the convoluted history of the name torquatus (discussed 
in detail in the section “Torquatus: An identity crisis?”) rather 
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than any particularly long-standing usage of the name puri-
nus, which has only become more clearly established since 
Hershkovitz’s 1990 revision and its elevation to species status 
(Van Roosmalen et al. 2002).  Prior to this, purinus was con-
sidered a junior synonym of a more broadly distributed tor-
quatus (which also included lucifer and regulus) for several 
decades (Hershkovitz 1963).  

In summary, we consider Cheracebus torquatus (common 
name: the collared titi) the valid name for the widow monkey 
lineage distributed between the rios Juruá and Purus, Amazo-
nas, Brazil, that was previously classified as purinus (Fig. 21).

How to Classify torquatus (sensu Hershkovitz 1990)? 

Based on currently available evidence, we suggest that 
the lineage classified as lugens Humboldt, 1811, should also 
include torquatus (sensu Hershkovitz 1990), and here we 
propose to redefine lugens to represent all Cheracebus found 
north of the Solimões-Japurá-Caquetá, from the foothills of 
the Eastern Cordillera of the Andes, east to the left banks of 
the Rio Branco and lower Rio Negro (see Fig. 21).

Phenotypes found north of the Solimões-Japurá-Caquetá
Our primary justification for this classification is that the 

variation found across torquatus (sensu Hershkovitz 1990) 
could be considered a continuation of, or closely related to, 
the phenotypes found across Cheracebus individuals classi-
fied as lugens.  The dorsal coloration is variable across lugens 
specimens from blackish to dark brownish to dark reddish, 
either uniform or banded (Fig. 22; A–H).  In this section, we 
characterize the variation in pelage coloration found across 
specimens found north of the Solimões-Japurá-Caquetá into 
three general phenotypes (Table 2), but note that many indi-
viduals do not fit neatly into these phenotypic categories, with 
many intermediates.  We provide the A and B phenotype def-
initions primarily to summarize some of this diversity in a 
manner that aids comprehension of the text.  

Phenotype A is typical lugens-like with black or dark 
brown dorsal and ventral pelage without strong reddish tones 
(Fig. 22; A and B).  In these overall dark lugens individuals, 
the hair is largely monochrome blackish or dark brown, or 
with very faint dark bands, but the dorsum appears largely 
uniform (Fig. 23; A and B) (Table 2).  This is the phenotype 
most commonly associated with lugens.  Specimens that are 
good representations of this phenotype include FMNH 89479, 
1928.11.3.2 (NHM), JPB136 (INPA), and JPB81 (MNRJ). 

Phenotype B has a dark reddish lugens-like appearance 
with a dark mahogany reddish to claret brown-toned dorsum 
and a darkish belly (Fig. 22; E–H).  The dorsal coloration in 
this phenotype can be achieved through faint banding between 
dark reddish or reddish brown and dark brown or blackish on 
the distal portion of the hairs (with a black or dark brown-
ish proximal portion, sometimes with dark buffyish) (Table 
2).  Some specimens are uniform dark reddish on the distal 
portion (tip) of the hair (JPB123, for example, fades from a 
buffy base to brownish to reddish around the shoulders/nape) 

(Fig. 23; E–H).  The banding on Phenotype B is subtler than 
a similar phenotype found in some lucifer specimens (igni-
tus-like) that have more striking red bands/flecking.  Speci-
mens that are good representations of this phenotype include 
JPB123 (INPA), JPB160 (INPA), CTGAM733 (INPA), and 
1933.10.11.1 (NHM).

Phenotype C is typical torquatus-like (sensu Hershko-
vitz 1990) as described in previous sections of this article.  
The characters found among specimens labeled as torquatus 
(sensu Hershkovitz 1990) that are not commonly found else-
where among lugens are the weak/diffuse collar of many indi-
viduals versus the well-defined collar of phenotypes A and 
B, and the more reddish-brown ventral coloration (which 
extends onto the outer thighs) that is often washed with dark 
tipped hairs (more clearly differentiated from the dorsal col-
oration than Phenotype B but less than the lineage formerly 
known as purinus), whereas the ventral color in lugens phe-
notypes A and B varies from blackish to brownish, not more 
reddish-brown than the dorsal region (Fig. 24; A–F) (Table 2).

New illustrations of lugens phenotypes A and B by Ste-
phen Nash, along with the previously mentioned/shown illus-
tration for Phenotype C (see Fig. 10), are presented together 
in Figure 25.

Although variable, specimens of lugens (Phenotype B) 
from within the Negro-Solimões interfluvium in Brazil, as 
well as elsewhere north of the Solimões-Japurá-Caquetá, 
can show a similar dark reddish tone to the dorsal color-
ation (though typically darker) resulting from a blackish or 
dark brownish with reddish or reddish-brown pattern to the 
dorsal hairs, as seen in most specimens of Phenotype C (tor-
quatus sensu Hershkovitz 1990).  The primary difference in 
the dorsal pelage is that the proximal portion of the hair in 
most Phenotype C specimens is similar to the more reddish 
coloration banded at the tip (Fig. 5), while in Phenotype B 
lugens the proximal portion of the hair is typically similar to 
the darker coloration (or sometimes darker in the middle with 
dark buffy at the base) (Fig. 23).  In Phenotype C (torquatus 
sensu Hershkovitz 1990), the pattern could be summarized 
as dark bands on reddish hairs (giving rise to a general dorsal 
appearance that is often more notably reddish), while in Phe-
notype B it tends to be reddish bands on brown/blackish hairs 
(if banded) (Table 2).  Both phenotypes can show little to no 
banding (especially at the shoulder, where it was primarily 
assessed), instead dorsal hairs can fade from a buffy base to 
brown to reddish (Phenotype B, for example, JPB123), or a 
buffy base to reddish to brownish (Phenotype C, for example, 
FMNH 35076).

Notably, despite labeling two specimens from the BMNH 
with a collection locality of the Rio Negro as torquatus, 
Hershkovitz (1990) proposed a hypothetical distribution 
for torquatus that was restricted immediately along the left 
(north) bank of the Solimões, excluding the rest of the Negro-
Solimões interfluvium, i.e., the region around the Rio Negro.  
One of these specimens (1933.10.11.1) is banded reddish and 
blackish dorsally, but not reddish at the base of the hair, and 
is brownish ventrally with a thick, well-developed collar.  It is 
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Figure 21. Hypothetical geographic distributions for species of the genus Cheracebus. Modified from Byrne et al. (2018; Suppl. File 2). 

Figure 22. Dorsal view of specimens of Cheracebus lugens: A) Guaviare, Colombia, FMNH (89479); B) Right bank Rio Negro, Brazil, MNRJ (JPB81); C) Rio 
Yatua, Venezuela, BMNH (1951.714); D) Right bank Rio Negro, Brazil, MNRJ (CRB2698); E) Unknown location, BMNH (1855.12.24.44); F) Left bank Rio Negro, 
Brazil, MNRJ (CRB2667); G) Left bank Rio Negro (Serra do Aracá), Brazil, INPA (JPB123); H) Left bank Rio Japurá, Brazil, INPA (CTGAM753). Photos (panels 
B, D, F) by João Oliveira at the MNRJ.
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Figure 23. Coloration of the hair shaft at the shoulders/nape of specimens of Cheracebus lugens: A) Left bank Rio Negro, INPA (JPB136); B) Guaviare, Colombia, 
FMNH (89479); C) Left bank Rio Japurá, Brazil, INPA (CTGAM733); D) Guaviare, Colombia, FMNH (88247); E) Left bank Rio Negro (Serra do Aracá), Brazil, 
INPA (JPB124); F) Left bank Rio Negro, Brazil, INPA (JPB160); G) Left bank Rio Negro (Serra do Aracá), Brazil, INPA (JPB123); H) Left bank Rio Japurá, Brazil, 
INPA (CTGAM753). 
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Figure 25. New illustrations of Cheracebus lugens by Stephen Nash © including typical blackish lugens (Phenotype A; panel A), reddish lugens (Phenotype B; panel 
B), and Phenotype C (i.e., torquatus sensu Hershkovitz 1990) (cf. lugens; panel C) (also presented in Fig. 10).

Figure 24. Ventral view of specimens of Cheracebus lugens: A) Left bank Rio Negro, INPA (JPB136); B) Right bank Rio Negro, Brazil, MNRJ (JPB81); C) Left 
bank Rio Japurá, Brazil, INPA (CTGAM753); D) Right bank Rio Negro, Brazil, MNRJ (CRB2698); E) Unknown location, BMNH (1855.12.24.44); F) Rio Yatua, 
Venezuela, BMNH (1951.714). Photos (panels B, D) by João Oliveira at the MNRJ.
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Figure 26. Phenotype B Cheracebus lugens specimen mounted at the BMNH (1933.10.11.1) from the 
Rio Negro: A) frontal; B) side; C) dorsal; D) crown.

Figure 27. Phenotype B Cheracebus lugens specimens from Serra do Aracá after collection: A) dorsal view of JPB123; B) dorsal view of JPB124; C) ventral 
view of JPB123; D) ventral view of JPB124.  
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considered to be Phenotype B lugens and was excluded from 
our discussion of torquatus (sensu Hershkovitz 1990) in this 
study (Fig. 26; A–D).  The other BMNH Rio Negro specimen 
(1842.4.29.15) agrees with Phenotype C (i.e., torquatus sensu
Hershkovitz 1990); the ventral pelage is dark-tipped reddish-
brown, and the proximal portion of the dorsal hair is mahog-
any red with the distal portion faintly banded between this 
color and blackish (Figs. 4, 5, and 6; panel A).  This specimen 
has a thin but decently defined collar (Fig. 7; panel A).  The 
collection locality for this specimen suggests that Phenotype 
C individuals may not be restricted to the region along the left 
bank of the Solimões.

There are four comparatively recently collected speci-
mens from the right bank of the Rio Negro, Barcelos, Ama-
zonas, in the MNRJ (localities 10 and 11 on Fig. 3).  One 
specimen is mostly blackish with thin subtle brownish band-
ing on the dorsal hair and dark ventral coloration (Phenotype 
A; JPB81) (Figs. 22 and 24: panel B).  Two specimens are 
dark brownish dorsally without evident banding; however, 
the base portion of the dorsal hairs appear to be a paler col-
oration, with some reddish-brown to brownish on the outer 
thighs (CRB 2696, 2697), each with defined collars.  The 
fourth specimen shows a dorsal region with banding between 
reddish brown and duller dark brown, reddish-brown on the 
outer thighs and mixed in the ventral region with patches of 
darker and buffyish hairs, and a very reduced/diffused collar 
(but this is possibly partially a result of specimen prepara-
tion) (Figs. 22 and 24: panel D).  These specimens were 
only viewed in full-body dorsal and ventral photos and thus 
detailed examination of the banding pattern on the hairs was 
not possible; however, the reddish-brown on the outer thighs 
in three of these specimens, possibly as well as the reduced 
collar of the fourth specimen, are torquatus-like characters 
(sensu Hershkovitz 1990).  Despite the variation, these indi-
viduals form a clade in the molecular phylogeny (cytb) of 
Boubli et al. (2005) and Casado et al. (2007), sister to lugens
collected on the left bank of the Negro in the MNRJ.  One of 
these right bank Rio Negro specimens (JPB81) was included 
in the molecular phylogenies of Byrne et al. (2016), and 
RADseq phylogenies of Byrne (2017), and all of the right 
bank Negro specimens are included in the mitochondrial 
phylogenies presented here, discussed below in the subsec-
tion “Molecular evidence.”  Given the above, there is a lack 
of clarity surrounding the limits to Phenotype C individuals 
(torquatus sensu Hershkovitz 1990) in that they may be inter-
mixed more broadly across the Negro-Solimões interfluve 
with other red-toned (dark-bellied) and darker/typical lugens 
(Phenotypes B and A, respectively), as well as intermediate 
forms.

Van Roosmalen et al. (2002) extended the distribution 
of torquatus (sensu Hershkovitz 1990) through the Negro-
Solimões-Japurá interfluve in Brazil, west to the ríos Vaupés 
and Apaporis in Colombia, contrasting with the restricted 
region along the left bank of the Solimões proposed by Hersh-
kovitz (1988, 1990).  As indicated by Van Roosmalen (2003), 
it would seem that this is based on a broad interpretation of 

an earlier map provided by Hershkovitz (Fig. 3, 1963), just 
excluding the supposed ranges of purinus, regulus, and lucifer.  
Although his maps (Van Roosmalen et al. 2002; Van Roos-
malen 2003) imply that this hypothetical lineage between 
the Solimões-Japurá-Apaporis and Negro-Vaupés was tor-
quatus (sensu Hershkovitz 1990), the website text (Van Roos-
malen 2003) suggests that he thought this was an unnamed 
form closely allied to lugens, aligning torquatus instead with
Cheracebus populations around the Rio Purus, as discussed.  
This was clarified more recently in Van Roosmalen (2020).  
Regardless of the classification, no description of the diag-
nostic traits was given for this hypothetical lineage between 
the rios Solimões-Japurá-Apaporis and Negro-Vaupés, nor 
any justification for separating it from phenotypically similar 
individuals found outside this region.  Neither dark reddish 
lugens (Phenotype B) nor typical blackish lugens (Pheno-
type A) seem to correspond to these limits—both appear to 
be found within this region, as well as elsewhere north of the 
Solimões-Japurá-Caquetá. 

Three Phenotype B individuals (CTGAM 733, 734, 753) 
were collected around the same locality on the left (north) 
bank of the Japurá in Brazil, near the border with Colombia 
(locality 12 on Fig. 3), slightly west of the limits to torquatus 
according to Hershkovitz (1990). These specimens show a 
progression in coloration on the dorsal regions from rich 
dark reddish (similar to Claret Brown to Chestnut [Ridgway 
1912]) with faint banding (appearing more uniform) (Figs. 22 
and 23; panel H) to darker brown with a lesser reddish tone 
and slightly more evident contrast between the reddish and 
darker bands.  The white hairs from the collar in these three 
specimens, as well as the Phenotype B Rio Negro specimen 
from the NHM (1933.10.11.1) (Fig. 26), also run along the 
center of the upper throat connecting with the border of whit-
ish hairs around the lower face. 

Two individuals belonging to the same social group (JPB 
123, 124) collected at Serra do Aracá (left bank/north of the 
Rio Negro; locality 21 on Fig. 3) also show dark brownish and 
reddish coloration to the dorsal hairs, though one (JPB123) 
is much brighter and more uniformly reddish towards the 
nape/shoulders (Fig. 27, A–D; see also Fig. 22, panel G; Fig. 
23, panels E and G), in addition to an individual (JPB160) 
collected farther west at São Gabriel da Cachoeira (also left 
bank Rio Negro; locality 19 on Fig. 3).  Thus, it appears that 
less blackish/brownish and more reddish forms of lugens are 
found across its distribution, or at least in various distinct geo-
graphic regions.  Furthermore, typical blackish Phenotype A 
lugens individuals are also found between the rios Solimões-
Japurá-Apaporis and Negro-Vaupés (for example, the afore-
mentioned JPB81 specimen from the right bank of the Rio 
Negro).  Phenotypic evidence, therefore, suggests that tor-
quatus (sensu Van Roosmalen et al. 2002), i.e., the lineage 
Van Roosmalen later considered an unnamed form (2020), is 
not a valid taxon, and this is corroborated by molecular data, 
discussed below in the section “Molecular Evidence.” 

Defler (Fig. 4, 2012) also showed that lugens is highly 
phenotypically variable across Colombia, with dark reddish 
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brown and more light brown-rufous coloration seen in some 
individuals.  Even reddish-bellied forms appear to be found 
in various regions, for example, a specimen in the BMNH 
(1951.714) from the Río Yatua on the left bank of the Casiqui-
are, Venezuela (locality 18 on Fig. 3), which has a very dark 
reddish-black dorsum, and a more brownish red that is tipped/
mixed with blackish on the ventral side (Fig. 24; panel F).

Over time, across the taxonomic literature, the image 
of torquatus has been modified from a red-bellied purinus-
like form with a red chestnut dorsum (its true affinity), to a 
less distinctly red-bellied form with weak collar and a darker 
dorsum (i.e., Phenotype C, typical of the left bank Solimões 
populations; torquatus sensu Hershkovitz 1990), to an enig-
matic lugens-like form with no explicit description (i.e., tor-
quatus sensu Van Roosmalen et al. 2002).  In summary, the 
lineage referred to as torquatus by Hershkovitz (1990), and 
others, is here considered a geographically distributed phe-
notype (referred to as Phenotype C) found, along with others, 
between the rios Negro and Solimões in Brazil that belongs 
within the widely distributed lugens clade, typically (but not 
consistently) with a reddish proximal coloration to the dorsal 
hairs, a more reddish-brown ventral coloration with black-
tipped hairs (more distinct from the dorsal region than other 
lugens, but less so than purinus) and a more diffuse (or thin-
ner) collar than Phenotypes A and B.  

Although it is certainly possible that Phenotype C popu-
lations (torquatus sensu Hershkovitz 1990) may represent 
a distinct lineage that deserves recognition, more data are 
required regarding the diversity (both phenotypic and molec-
ular) of populations north of the Solimões-Japurá-Caquetá in 
order to justify the naming of a new taxon.  We consider this 
to be the most conservative classification; however, it is con-
cordant with the phenotypic and molecular evidence avail-
able.  Molecular data suggest that multiple distinct lineages 
may exist in the clade north of the Solimões-Japurá-Caquetá, 
but available evidence shows little concordance with red-
dish Phenotype B versus blackish Phenotype A individuals 
and it is not possible to give hypothetical geographic limits at 
present without more data from across this region, especially 
from Colombia.  Regardless of the exact classification we 
assign to the lineage previously known as torquatus (sensu 
Hershkovitz 1990), we do not believe that this Phenotype 
C matches the type specimen and description given for tor-
quatus by Hoffmannsegg (1807), as discussed in detail in the 
previous sections.  We suggest that Phenotype C (torquatus 
sensu Hershkovitz 1990) should be identified as Cheracebus
cf. lugens until more data are available to support or refute its 
proposed affinity to lugens.

Molecular evidence 
The molecular data generated thus far for Cheracebus 

includes mitochondrial and nuclear loci generated using tra-
ditional Sanger sequencing techniques from: lugens speci-
mens collected at various locations north of the Rio Negro 
in Brazil (including the Serra do Aracá specimens noted 
above; specifically, localities 19, 20, 21 and 22 on Fig. 3); 

lugens specimens collected from the right bank of the Rio 
Negro (localities 10 and 11 on Fig. 3) (primarily JPB81, 
which forms a clade based on the cytochrome b locus with 
the other variable individuals collected in this region [Casado 
et al. 2007; Boubli et al. 2005]); lugens specimens collected 
to the left bank of the Rio Japurá (locality 12 on Fig. 3), near 
the border with Colombia (CTGAM 733, 734, 753); lucifer 
specimens collected at the same location on the right bank of 
the Japurá (locality 32 on Fig. 3); and torquatus (i.e., formerly 
purinus Thomas, 1927; referred to as torquatus throughout 
the remainder of this section) specimens collected at the Abu-
fari Biological Reserve on left bank of the Rio Purus (locality 
3 on Fig. 3).  See a breakdown of the main molecular studies 
including these specimens in Table S1 of the Supplementary 
File.  Although we have samples for other wild-caught and 
museum specimens, we have yet to sequence some of these 
individuals.  Some of the same lineages are also represented 
in the RADseq phylogenies of Byrne (2017), the results of 
which are discussed alongside the mitochondrial phylogeny 
results below.

Molecular phylogenies generated using mitochondrial 
data currently available for these Cheracebus lineages, some 
of which were unpublished but all of which were collected 
previously for other studies/projects (following the methods 
described in Byrne et al. 2018), were included herein to sum-
marize the phylogenetic relationships across these lineages.  
Previously unpublished sequences were deposited in Gen-
Bank under the accessions MT461028 to MT461058, and 
MT465103 to MT465114 (Suppl. File, Table S2).  See the 
supplementary file for detailed information on dataset prepa-
ration, accession numbers, and tree reconstruction methods.  
Phylogenetic inference was conducted using maximum-
likelihood (ML) and Bayesian methods on a data matrix con-
sisting of the cytochrome b (CYTB) locus and partial cyto-
chrome oxidase I (COI) locus (Dataset A), as well as a second 
alignment that also included the non-coding, highly variable 
D-Loop region (Dataset B).

Two consistent patterns from across our various molec-
ular phylogenies are noted here.  Across all molecular phy-
logenies generated to date, Cheracebus lucifer is sister to 
torquatus (formerly purinus), while lugens is sister to this 
clade [(lucifer+torquatus) vs. lugens] (Figs. 28 and 29), sug-
gesting that the Solimões-Japurá-Caquetá may be the major 
dividing barrier for Cheracebus (see also Byrne 2017; Byrne 
et al. 2018).  This topology is particularly surprising given 
the general phenotypic affinity between lucifer and lugens.  
Specimens collected at the same location on opposing sides 
of the Rio Japurá (localities 12 and 32 on Fig. 3) are broadly 
similar in phenotype, although showing some distinguishing 
features—the lucifer specimens (CTGAM 703, 726, 727), 
for example, have more striking/contrasting banding on the 
dorsal hairs (giving a more agouti appearance, similar to tor-
quatus [formerly purinus]).  While it is possible that popula-
tions farther east along the Japurá-Solimões than sampled in 
this study (i.e., around Codajás and Manacapurú) are mem-
bers of the clade comprised of lucifer + regulus + torquatus
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(formerly purinus) or other populations elsewhere that defy 
this pattern, this scenario is considerably less likely than 
two monophyletic clades divided by the Solimões-Japurá-
Caquetá, as suggested by the molecular data generated to date. 

Secondly, molecular evidence suggests that there are 
multiple distinct lineages within the clade north of the 
Solimões-Japurá-Caquetá classified here as lugens.  Three 
distinct geographically-distributed lineages are consistently 
recovered in our molecular phylogenies; one with left bank 
Rio Negro specimens (LN), one with right bank Rio Negro 
specimens (RN), and a third with left bank Rio Japurá speci-
mens (LJ).  The exact relationship among these three lineages 
is still uncertain (as depicted in Fig. 28); however, impor-
tantly, Cheracebus individuals collected on the left bank of 
the Japurá (LJ) and the right bank of the Negro (RN) (i.e., 
those within the Negro-Solimões-Japurá interfluve in Brazil) 
never form a well-supported clade to the exclusion of lugens 
individuals collected on the left bank of the Negro (LN).

In the Bayesian mitochondrial phylogenies generated in 
this study (both datasets), these three lugens lineages form 
an unresolved polytomy (Fig. 28; see full trees in Suppl. File, 
Figs. S1 to S4).  For the ML mitochondrial phylogenies, the 
left and right bank Negro lineages are sister for Dataset A (Fig 
29), while the right bank Negro and left bank Japurá lineages 
are sister for Dataset B; however, bootstrap support is very 
low for both arrangements, and thus, the ML mitochondrial 
phylogenies are also unresolved (Suppl. File, Figs. S1 to S4).  
In the genome-wide ddRADseq data sets of Byrne (2017; 
chapter 4, section 4.4.2, Fig. 4.3 and Table 4.11, as well as 
supplementary figures), the left and right bank Rio Negro 
lineages (LN and RN) form a clade to the exclusion of the 
left bank Rio Japurá (LJ) specimen, which was significantly 
supported as the earliest diverging lineage within this lugens 
clade across all seven phylogenies/datasets.  Divergence time 
estimates (Byrne 2017; chapter 4, section 4.4.2, Fig. 4.4) sug-
gest that these three lineages diverged within a few hundred 
thousand years of each other around 700,000 to 900,000 
years ago. 

Taken together, we consider the relationships between 
these three lugens lineages as unresolved, as depicted in 
Figure 28.  Available evidence shows little concordance with 
reddish versus blackish lugens phenotypes; the three left bank 
Rio Japurá specimens (CTGAM 733, 734, 753) are all dark 
reddish (Phenotype B); the right bank Rio Negro specimens 
from the MNRJ are either blackish (Phenotype A; JPB81) or 
mixed/intermediates, as outlined in the previous section; and 
the left bank Rio Negro specimens include Phenotype A and 
B individuals.  We do not yet have molecular data for any 
Phenotype C individuals.  In addition, it is not possible to 
give hypothetical geographic limits for any lineages at pres-
ent because of the sparse sampling.  Broader sampling from 
across the distribution of lugens (especially Colombia and 
Venezuela) is required to increase our understanding of the 
genetic diversity and diversification patterns within this clade 
broadly distributed north of the Solimões-Japurá-Caquetá.  
A comprehensive evaluation of the variation in pelage col-
oration across Cheracebus lugens populations is also much 
needed, besides field studies to assess the distribution of 
the various phenotypes.  We are currently analyzing whole 
genome sequence data for a selection of these individuals, in 
addition to some samples from C. regulus and C. lucifer from 
distinct localities, which may shed further light on the rela-
tionship among these lineages.

Alternative putative origins for torquatus (sensu Hershkovitz 
1990)

One notable alternative explanation is that Phenotype 
C populations (torquatus sensu Hershkovitz 1990) have a 
hybrid origin; overall the specimens share some characters 
with lugens and specimens previously classified as purinus.  
Given the locality of these specimens, there are at least two 
plausible scenarios that may have led to admixture: (1) dis-
persal by torquatus (formerly purinus) individuals across this 
region of the Rio Solimões (perhaps passively owing to the 
dynamic nature of this river, or a larger shift in river course), 
and subsequent hybridization with lugens; (2) dispersal by 
lugens from the northwest of the Negro-Solimões interfluve 
and admixture with a red-bellied lineage (torquatus, formerly 
purinus, or a distinct taxon), that had either been isolated 
in a subsection around Codajás and Manacapurú on the left 
(north) bank of the Solimões or was once more widespread 
and gradually displaced by lugens.  Each of these scenarios 
should be testable with genomic data and thus, future molecu-
lar studies will shed further light on the affinity of Phenotype 
C individuals (torquatus sensu Hershkovitz 1990).

One character seen in many specimens is the weakly 
developed or diffused collar that could be described as “con-
fused” with the surrounding ventral hairs.  Some specimens 
are almost entirely lacking evidence of a collar, while some 
individuals have more defined thin collars (Fig. 7).  Theo-
retically, collar loss or diffusion of collar hairs with the ven-
tral coloration could be a result of admixture between two 
distinct lineages in which the genetic/molecular mechanisms 

Figure 28. Graphic reconstruction summarizing the relationship among 
lineages of Cheracebus across various phylogenies inferred to date. LJ = Left 
bank Rio Japurá; RN = Right bank Rio Negro; LN = Left bank Rio Negro. 
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Figure 29. Maximum likelihood phylogeny for Cheracebus inferred with mitochondrial dataset A. See Suppl. File Figs. S1 to S4 for the full phylogenies with 
pitheciine outgroups. 
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underlying the expression of the collar are incompatible, i.e., 
the combination of two distinct genotypes does not produce 
the clearly-defined collared phenotypes of the parent lineages, 
even if the collars appear similar in these lineages.  Notably, 
the other known case of diffused or weak collars is among 
some specimens of medemi from the western extreme of the 
Solimões-Japurá-Caquetá division in Colombia; populations 
of Cheracebus to the north of the Río Caquetá are classified 
as lugens, while lucifer (sensu Hershkovitz 1990) is found 
farther east along the same interfluve as medemi (Caquetá–
Putumayo interfluve).  The diffusion or complete loss of 
the collar seen in specimens of medemi and Phenotype C 
lugens (torquatus sensu Hershkovitz 1990) could be a result 
of admixture between individuals belonging to the putative 
clades north and south of the Solimões-Japurá-Caquetá (i.e., 
lugens with lucifer or torquatus/purinus, respectively), and 
underlying molecular differences impacting the development 
of the collar. 

Detwiler (2019) found phenotypic and molecular evi-
dence for hybridization between two sympatric guenons, 
Cercopithecus mitis doggetti and C. ascanius schmidti, the 
former taxon has a distinct light grey speckled brow band 
while the latter has a heart-shaped white nasal spot.  The 
most “mitis-like” of the hybrids showed some “ascanius-like” 
white coloration to the nose, whereas even this individual had 
a much more weakly defined and reduced brow band than 
that of non-admixed Cercopithecus mitis (Fig. 4 in Detwiler 
2019).  Although the hybridizing lineages show different fea-
tures (i.e., brow band versus nasal spot), it sheds light on the 
effects of admixture on such contrasting chromatic fields; 
facial patterns in guenons may have evolved under selection 
to be more distinctive between sympatric species, aiding the 
identification of conspecifics (Allen et al. 2014). 

Other Comments and Observations

The reddish-bellied form, ignitus Thomas, 1927
As mentioned in the section “Oldfield Thomas (1914, 

1927),” the final widow monkey taxon described by Thomas 
was ignitus (1927b).  This description was based on a reddish-
bellied specimen (1927.8.11.4) from the “Rio Tonantins,” 
Brazil, which Thomas proposed was closely allied to the form 
he considered to be torquatus (i.e., here considered to be Phe-
notype C lugens).  On the specimen’s label, the collection 
locality is somewhat confusingly specified as “Rio Tonan-
tins, Tabatinga”—the Rio Tonantins presumably refers to the 
river at the Amazonian city now called Tonantins (locality 
34 on Fig. 3), between the rios Putumayo and Japurá, which 
does not fall in the Tabatinga municipality that is to the west 
between the rios Içá-Putumayo and Napo.  The form ignitus
is currently considered to be a junior synonym of lucifer (e.g., 
Hershkovitz 1990). 

The ventral color of the ignitus type is a dull reddish-
brown (Fig. 30; panel A), not tipped with blackish as in most 
Phenotype C lugens (torquatus sensu Hershkovitz 1990) 
specimens, and duller/more brownish than is typical in tor-
quatus (formerly purinus).  The ventral color does not extend 
onto the outer thighs as it tends to in these other reddish-bel-
lied forms.  The specimen has a very thin, nearly pure-white 
collar.  The paler color on the hands (a dull golden yellow) 
covers only the fingers, while the rest of the forehands are 
black.  The forehead is black and the crown is deep red-
dish.  As noted by Thomas (1927b), the dorsal color of the 
ignitus type is distinct from Phenotype C lugens (torquatus 
sensu Hershkovitz 1990) in the rich reddish chestnut tone 
(Fig. 31; panel A), which is achieved through dark brown to 
blackish and bright red banding on the distal half of the hair 
shaft (brown proximal/base portion) (Fig. 32; panel A).  The 
proximal third of the tail is similar to the dorsal tone, with the 
rest of the tail blackish.  Thomas (1927b) described the dorsal 
color as “deep rich rufous without any superficial darkening 
of the hairs,” and suggested that the reddish proximal tail and 
the “more brilliantly rufous general color” distinguished it 
from Phenotype C lugens (torquatus sensu Hershkovitz 1990) 
(p.287).  The red-on-brown/black banding pattern is some-
what similar to that seen in the reddish Phenotype B lugens; 
however, the red bands at the tip are richer and brighter and 
the distinct agouti banding pattern appears more striking (Fig. 
32).  The specimen also differs from the reddish chestnut 
specimens of torquatus (formerly purinus) in the dark bands 
and the lack of paler bands/flecking.

Although Thomas (1927b) apparently classified another 
specimen (1927.8.11.7) from the same locality (“Rio Tonan-
tins, Tabatinga”) as lucifer, the BMNH catalogue and Hersh-
kovitz (1990) label this specimen along with another from 
Tonantins (1927.3.6.7) as ignitus paratypes.  These two spec-
imens are very similar to each other and, overall, they are 
similar to the ignitus holotype though less reddish in most 
pelage characters (more brownish/eumelanized).  The ventral 
color is dark brownish (Fig. 30; panel B).  The dorsal color is 
a duller reddish-brown with dark brown and lighter reddish 
to reddish-brown bands at the tip of the hair shaft and brown 
at the base (Figs. 31 and 32; panel B).  The reddish color 
banded at the tip is less bright (brilliant) than in the ignitus 
type.  They have a defined white collar of medium width that 
runs up the center of the throat, golden yellow hands (with 
a small amount of black intermixed), a thick black forehead 
and a deep reddish posterior crown.  There are two similar 
specimens also at the NRM (630127, 640219) from the Rio 
Içá (i.e., Portuguese name for the Río Putumayo) in Brazil, 
one of which has a dull reddish-brown ventral color (630127) 
like the ignitus holotype (Figs. 30 and 31; panels C and D), 
as well as three further specimens with a similar dorsal pat-
tern recently collected on the right bank of the Rio Japurá 
(CTGAM 703, 726, 727; locality 32 on Fig. 3) (Fig. 32; panels 
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Figure 30. Ventral view of specimens of Cheracebus ignitus/lucifer: A) Holotype, Rio Tonantins, BMNH (1927.8.11.4); B) Paratype, Rio Tonantins, BMNH 
(1927.8.11.7); C) Rio Içá, NRM (640219); D) Rio Içá, NRM (630127). Photos (panels C, D) by Daniela Kalthoff at the NRM. 

Figure 31. Dorsal view of specimens of Cheracebus ignitus/lucifer: A) Holotype, Rio Tonantins, BMNH (1927.8.11.4); B) Paratype, Rio Tonantins, BMNH 
(1927.8.11.7); C) Rio Içá, NRM (640219); D) Rio Içá, NRM (630127).  Photos (panels C, D) by Daniela Kalthoff at the NRM. 

Figure 32. Coloration of the hair shaft at the shoulders of specimens of Cheracebus ignitus/lucifer: A) Holotype, Rio Tonantins, BMNH (1927.8.11.4); 
B) Paratype, Rio Tonantins, BMNH (1927.8.11.7); C) Right bank Rio Japurá, INPA (CTGAM726); D) Right bank Rio Japurá, INPA (CTGAM727).
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C and D).  Indeed, ignitus may be a valid taxon and the proper 
name for Cheracebus populations found in the interfluvium 
delineated by the rios Japurá-Caquetá and Içá-Putumayo (at 
least the eastern section).  Most specimens in museum col-
lections are typically darker bellied than the ignitus holotype 
specimen, however.  They are currently classified as lucifer. 

The extensive phenotypic variation in pelage coloration 
across Cheracebus species, as documented throughout this 
article, often appears to be driven by the degree of pheomela-
nin to eumelanin in the hair shaft.  The more reddish ventral 
coloration in the ignitus type in comparison to most other 
specimens from this region can be explained by more phe-
omelanin in the ventral hairs.  The brighter, more striking red 
bands on the distal portion of the dorsal hair of the holotype 
may, however, also be an age-related trait.  Notably, the igni-
tus type specimen is an immature (juvenile) male and simi-
lar striking bright (brilliant) reddish bands on the tips of the 
dorsal hairs can be observed in skins from several other juve-
niles including another ignitus-like specimen (CTGAM726) 
that has a stronger reddish banding pattern in comparison to 
an adult (CTGAM727) collected at the same locality (Fig. 32; 
panels C and D, respectively).  The medemi specimen with the 
brightest, most distinct red bands to the tip of the dorsal hair 
shaft is a juvenile (FMNH 70697), and similarly, a juvenile 
lugens (1899.9.11.1) has a bright reddish tip to dorsal hairs 
which are otherwise uniformly dark brown to blackish (Fig. 
33; panels A and B, respectively).  Age-based color changes 
have not been recorded in the scientific literature for widow 
monkeys to date, though they are well-documented for many 
catarrhine primates (e.g., see some examples in Table 1, Alley 
1980), as well as howler monkeys (e.g., Thorington Jr. et al. 
1984).  This trend warrants further investigation as the confir-
mation of subtle age-based color changes in collared titis may 
be helpful in disentangling some of the variation seen across 
specimens of the same species. 

Distinction between medemi and lucifer
In this article, we focused on issues related to the identity 

of torquatus, which necessitated a detailed discussion of both 
purinus and lugens, but not strictly of lucifer, regulus, and 
medemi (the Colombian black-handed titi).  We note, how-
ever, that the validity of medemi Hershkovitz, 1963, is highly 
uncertain, at least as it is currently defined.  It is restricted 
to the western extreme of the Caquetá and Putumayo inter-
fluvium in Colombia (Fig. 21).  The primary distinguishing 
feature proposed to validate and distinguish medemi from 
other Cheracebus are its blackish hands (Hershkovitz 1963, 
1990; Groves 2001; Van Roosmalen et al. 2002).  Hershko-
vitz (1990; p.80), who described medemi, states that medemi 
is distinguished from “lucifer, regulus, and lugens by upper 
surface of hands uniformly or dominantly blackish.”  Three 
recently collected specimens of lucifer from the same locality 
on the right bank of the Rio Japurá in Brazil (farther east in 
the same interfluvium as medemi is found; see locality 32 on 
Fig. 3) indicate that blackish hands are not a geographically 
restricted phenotype—one of these specimens (CTGAM 703) 

has blackish hands with some yellow hairs mixed on the fin-
gers, another has yellowish mixed with black (CTGAM 727), 
while the third has yellowish hands (CTGAM 726) which 
are considered typical of lucifer (hence its common name 

“the yellow-handed titi monkey”) (Fig. 34).  In addition, as 
discussed, the ignitus type specimen has yellow hairs only 
on its fingers, with the remainder of the forehands blackish.  
Furthermore, one medemi specimen at the FMNH (70700) 
has partially yellowish fingers, and entirely yellow-handed 
individuals are thought to co-occur with black-handed indi-
viduals even in the western extreme of this interfluvium 
within the supposed distribution of medemi.  As such, the 
co-occurrence of yellow- and black-handed forms (as well 
as intermediates) seemingly throughout the Caquetá-Japurá 
and Putumayo interfluvium casts serious doubt on the valid-
ity of medemi as a distinct black-handed form restricted to the 
western extreme.  In general, we consider hand coloration as 
a variable trait across widow monkeys and we are generally 
cautious of its use as a diagnostic character. 

Like torquatus (formerly purinus) and lugens, Cherace-
bus lucifer is also highly phenotypically variable and its cur-
rent hypothetical distribution across two major interfluves 
(Japurá-Caquetá to Putumayo, and Putumayo to Napo) is 
somewhat unusual.  This is particularly notable given the most 
probable route of dispersal between these interfluves may be 
towards the western extreme across the upper Río Putumayo 
(or around the headwaters), which would be through the dis-
tribution of medemi.  We plan to further investigate these 
peculiarities in order to adequately address the issues and 
uncertainty surrounding the current classification of lucifer, 
ignitus, and medemi in a future revision of the genus.

Torquatus: An Identity Crisis? 

For over 70 years, from the late 1920s to 2000s, all 
widow monkeys were classified as subspecies of C. torquatus, 
and for much of that time, Thomas’s forms (purinus, lucifer, 
and regulus) were recognized as synonyms of the subspecies 
torquatus.  Together, these forms were assigned the moniker 

“torquatus species group” by Hershkovitz (1988, 1990), and 
the monophyly of this group was corroborated by the mor-
phometric analyses of Kobayashi (1995).  This species group 
name was used distinguish the widow monkeys or collared 
titis from other callicebines, and Byrne et al. (2016) eventu-
ally placed them into their own genus, Cheracebus.  Thus, for 
nearly a century, the word torquatus, whether referring to a 
species group, a species, and even to an extent a subspecies, 
has been used in the taxonomic literature to refer to all or 
most Cheracebus taxa.  The word torquatus has been rechar-
acterized into obscurity, and has essentially become nearly 
synonymous with the terms “widow monkeys” or “collared 
titis” across much of primatology and the broader scientific 
community.

While often a taxonomic name has been used primarily in 
scientific literature because it previously represented a group 
of lineages that were only more recently divided into multiple 
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Figure 33. Dorsal view showing bright red tips to the hair shaft on juvenile specimens: A) Cheracebus medemi juvenile from Rio Mecaya at the FMNH (70697); 
B) Cheracebus lugens juvenile from Rio Orinoco at the BMNH (1899.9.11.1).

Figure 34. Variation in hand coloration of specimens of Cheracebus ignitus/lucifer from the right bank of the Rio Japurá at INPA. From left to right: CTGAM703, 
CTGAM727, CTGAM726.
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taxa, the case with torquatus appears more complex.  Apart 
from medemi, which was described in 1963, all currently rec-
ognized forms of widow monkeys were described by 1927, 
although as of then Thomas (1927a) treated them as subspe-
cies of C. torquatus.  It wasn’t until after Hershkovitz’s first 
appraisal in 1963 that titis began to be studied more broadly 
in the scientific community.  At this point, purinus, lucifer, 
and regulus were treated as synonyms of the subspecies tor-
quatus and some of the pioneering works on titis were based 
on this arrangement—Warren Kinzey’s early studies on pithe-
ciid behavioral ecology, for example (Kinzey 1982).  Follow-
ing Hershkovitz (1963), Kinzey referred to the titi at his study 
site, the Estación Biológica Callicebus (EBC) to the south of 
the Río Nanay in northeastern Peru, as C. torquatus torquatus 
(for example, Kinzey 1977; Kinzey et al. 1977; Kinzey and 
Gentry 1979; Kinzey and Wright 1982; Kinzey and Robinson 
1983; Easley and Kinzey 1986; also Starin 1978; Lawler et al. 
2006).  The identity of this lineage is still unknown and it is 
possibly a new taxon (labeled as Cheracebus cf. lucifer in Fig. 
21), differing from the neighboring taxa (lucifer and regulus) 
most notably in the tie-like collar that does not extend to the 
ears (Aquino et al. 2008).  Two specimens from this region 
are in the Field Museum collection (FMNH 86978, 86979; 
locality 27 on Fig. 3) and were subsequently classified by 
Hershkovitz (1990) as lucifer.  Kinzey’s works were among 
the earliest comprehensive studies of the ecology and behav-
ior of Neotropical primates in their natural habitats, and are 
still central to our understanding of the little-studied widow 
monkeys today. 

Despite the subsequent resurrection of purinus, lucifer, 
and regulus as subspecies, most studies on Cheracebus taxa 
identified them just to species-level based on Hershkovitz 
(1990), and thus, widow monkeys were nearly ubiquitously 
referred to as C. torquatus across the scientific literature in 
the following years.  Several key articles on the ecology of 
Cheracebus identified them to species-level based on Hersh-
kovitz (1990). Defler (1994) and Peres (1997) referred to 
the widow monkey populations observed in their field stud-
ies across Colombia and around the Rio Juruá, respectively, 
solely as C. torquatus.  Based on the hypothetical distribu-
tions for Cheracebus taxa, Defler’s (1994) field studies pos-
sibly included observations of lugens, lucifer, and medemi, 
while those of Peres (1997) possibly included torquatus 
(which, at this time, was classified as purinus) and regulus—
notably, every lineage apart from torquatus as recognized at 
the time by Hershkovitz (1990) (i.e., left bank Rio Solimões 
populations).  Other important studies include Benirschke 
and Bogart (1976) and Barros et al. (2000) on the karyo-
type of widow titis referred to as torquatus (specimen origin 
unknown in both, different karyotypes 2n = 20 and 2n = 22). 

Thus, by the 2000s, torquatus refers to a subspecies, a 
polytypic species, and a species group, and the name C. tor-
quatus has been used across much of the literature underly-
ing what we know of Cheracebus taxa.  It has been the pri-
mary name employed across non-taxonomic literature on 
widow monkeys and collared titis, however, there are few 

known recent examples of it being used to directly identify 
torquatus (sensu Hershkovitz 1990) (for example, based 
on a WebOfScience search on 08/May/2018; titi+torquatus, 
Callicebus+torquatus, or Cheracebus+torquatus), except 
studies dealing with taxonomy or classification and one brief 
mention in Casado et al. (2007).  Bonvicino et al. (2003) 
mention lugens and purinus but refer to regulus as torquatus.  
Across scientific literature, the general synonymous use of the 
name torquatus for all widow titi taxa, or for varying taxa in 
different studies without explanation, has been detrimental to 
understanding the diversity of Cheracebus taxa and the true 
identity of torquatus (sensu Hoffmannsegg 1807). 

We hope that the detailed, explicit and chronological 
account of the taxonomic history of torquatus (sensu Hoff-
mannsegg 1807) provided here has helped to clarify the often 
confounding information found across the taxonomic litera-
ture on this group, and provides a baseline for future research 
into the diversity of these enigmatic, under-studied primates. 

Conclusion

We, therefore, currently consider the genus Cheracebus
to comprise five described species, as follows; torquatus 
(formerly purinus) between the rios Purus and Juruá in 
Brazil; regulus between the rios Juruá and Javari in Brazil; 
medemi between the upper Río Caquetá and Río Putumayo 
in Colombia; lucifer between the ríos Napo, Solimões and 
Caquetá-Japurá (excluding the distribution of medemi) in 
Brazil, Colombia, Peru and Ecuador; and lugens broadly dis-
tributed north of the rios Caquetá-Japurá-Solimões in Brazil, 
Colombia and Venezuela (Figs. 21 and 35).  Given the lack 
of research on the diversity and taxonomy of widow mon-
keys, the extensive phenotypic diversity, the aforementioned 
issues with the classification of lucifer/ignitus/medemi, and 
the recovery of diverse lineages in the molecular phyloge-
nies generated to date, further changes to the taxonomy of 
Cheracebus are likely, including the description of unnamed 
taxa that deserve recognition, for example, the distinct 
Cheracebus populations south of the Río Napo between the 
ríos Nanay and Tigre in Peru (Heymann et al. 2002; Aquino 
et al. 2008).
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