Chapter 2

The Systematics and Distributions

of the Marmosets (Callithrix, Callibella,
Cebuella, and Mico) and Callimico (Callimico)
(Callitrichidae, Primates)

Anthony B. Rylands, Adelmar F. Coimbra-Filho, and Russell A. Mittermeier

Abstract The New World primate family Callitrichidae includes seven genera of
marmosets, tamarins, lion tamarins and callimico. They are small, arboreal, diurnal,
insectivore/frugivores of the forests, chaco, and scrub of tropical Central and South
America. Some 60 species and subspecies of the family Callitrichidae are now
recognized, 22 of which are considered to be marmosets, the “short-tusked” genera
with dental and behavioral adaptations for tree-gouging and exudate-feeding.
The marmosets are divided into four taxonomic groups, which we recognize as
genera: Callithrix (eastern Brazilian marmosets of the Jacchus-group), Cebuella
(the Amazonian pygmy marmosets), Callibella (the Amazonian dwarf marmoset),
and Mico (the Amazonian marmosets of the Argentata-group). Studies over the
last decade have demonstrated that Goeldi’s monkey or callimico is a sister species
to these marmosets. Here we review the most recent information concerning the
taxonomy of these 23 species and what is known of their geographic distributions
in the wild.

Resumen La familia de primates del Nuevo Mundo Callitrichidae incluye siete
géneros de marmosetas, tamarinos, tamarinos leones y calimicos. Son primates
pequefios, arboreos, diurnos, insectivoros/frugivoros del bosque, chaco y monte de
Centro y Sudamérica tropical. De las 60 especies y subespecies de la familia
Callitrichidae se reconocen actualmente, 22 de las cuales son consideradas como
marmosetas, el género “colmillo corto” con adaptaciones dentales y de compor-
tamiento para excavacion en drboles y alimentacién de exudados. Las marmosetas
son divididas en cuatro grupos taxondémicos, los cuales reconocemos como
géneros: Callithrix (marmosetas del este de Brasil del grupo Jacchus), Cebuella
(marmosetas pigmeas Amazoénicas), Callibella (marmosetas Amazdnicas enanas) y

A.B. Rylands (><))

Center for Applied Biodiversity Science, Conservation International,
1919 M Street NW, Washington, DC, 20036, USA

e-mail: a.rylands @conservation.org

S.M. Ford et al. (eds.), The Smallest Anthropoids, Developments in Primatology:
Progress and Prospects, DOI 10.1007/978-1-4419-0293-1_2, 25
© Springer Science+Business Media, LLC 2009



26 A.B. Rylands et al.

Mico (marmosetas del grupo Argentata). Los estudios en la dltima década han
demostrado que los calimicos (0 monos Goeldi) son una especie hermana de estas
marmosetas. En el presente estudio revisamos la informacién mds reciente con-
cerniente a la taxonomia de estas 23 especies y lo que se conoce de sus distribu-
ciones geograficas en estado silvestre.

Resumo A familia Callitrichidae de primatas do Novo Mundo inclui sete géneros
de sagiiis e micos. Eles sdo pequenos, arboreos, de hébitos diurnos, frugivoros/
insetivoros ocorrendo em florestas, chaco e cerrado da América Central e Sul
tropical. Cerca de 60 espécies e subespécies da familia Callitrichidae sdo reconhe-
cidas, 22 das quais sao consideradas sagiiis e micos dos géneros de “presas-baixas”
com adaptacdes dentais e comportamentais para raspar drvores € comer exudatos.
Este grupo € dividido em quatro grupos taxondmicos que nds reconhecemos
como géneros: Callithrix (sagiiis do leste brasileiro do grupo jacchus), Cebuella
(sagiii-ledozinho amazdnico), Callibella (o sdgui amazdnico ando) e Mico (o
sagliis amazdnicos do grupo argentata). Estudos desta dltima década tém demon-
strado que o mico de Goeldi ou callimico € uma espécie irma dos outros sagiiis.
Aqui nés revemos a informagdo mais recente relacionada a taxonomia destas 23
espécies e o que nds sabemos das suas distribuicdes geograficas na natureza.

2.1 Introduction

The marmosets, tamarins, lion tamarins, and callimico of the family Callitrichidae
comprise a remarkable radiation of small, arboreal, diurnal, variously gum-feeding,
insectivore (faunivore)/frugivores of the forests, chaco, and scrub of tropical
Central and South America. In 1977, Hershkovitz published his groundbreaking
opus reviewing and synthesizing the taxonomy and distributions and all that was
known of the morphology and biology of the family. He recognized 46 species and
subspecies, 12 of which were marmosets (Cebuella and Callithrix). Some 60
species and subspecies of the family Callitrichidae are now recognized, 22 of which
are marmosets (Rylands et al. 2000; Groves 2001, 2005). The differences in these
numbers arise from the description of new species and subspecies, the recognition
of the validity of some forms discounted by Hershkovitz (1977), the elimination of
a subspecies of saddleback tamarin (Saguinus fuscicollis) resulting from evidence
that it was a hybrid (Peres et al. 1996), and the inclusion of Callimico goeldii
(Hershkovitz listed it as a separate family, the Callimiconidae) (see Table 2.1).
These 60 callitrichids represent some 30% of the extant New World primates
(Rylands et al. 2000).

In the case of the marmosets, seven new forms have been described since 1977,
and we recognize three forms which Hershkovitz (1977) did not — (tentatively) a
subspecies of the pygmy marmoset (Cebuella pygmaea niveiventris Lonnberg,
1940); Wied’s black-tufted-ear marmoset (Callithrix kuhlii Coimbra-Filho, 1985)
considered by Hershkovitz (1977) to be a natural hybrid; and Snethlage’s marmoset
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Table 2.1 The New World marmosets and callimico
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Species

Common name

Family Callitrichidae

Subfamily Callitrichinae

Callithrix Erxleben, 1777

Callithrix jacchus (Linnaeus, 1758)

Callithrix penicillata (Geoffroy Saint-Hilaire, 1812)
Callithrix kuhlii Coimbra-Filho, 1985

Callithrix geoffroyi (Humboldt, 1812)

Callithrix aurita (Geoffroy Saint-Hilaire, 1812)
Callithrix flaviceps (Thomas, 1903)

Callibella Van Roosmalen and Van Roosmalen, 2003
Callibella humilis (Van Roosmalen et al., 1998)
Cebuella Gray, 1866

Cebuella pygmaea pygmaea (Spix, 1823)
Cebuella pygmaea niveiventris Lonnberg, 1940
Mico Lesson, 1840

Mico argentatus (Linnaeus, 1766)

Mico leucippe (Thomas, 1922)

Mico melanurus (Geoffroy Saint-Hilaire, 1812)
Mico marcai (Alperin, 1993)

Mico intermedius (Hershkovitz, 1977)

Mico emiliae (Thomas, 1920)

Mico nigriceps (Ferrari and Lopes, 1992)

Mico cf. emiliae [RondoOnia]?

Mico humeralifer (Geoftroy Saint-Hilaire, 1812)

Mico chrysoleucus (Wagner, 1842)

Mico mauesi (Mittermeier et al., 1992)

Mico saterei (Silva and Noronha, 1998)

Mico manicorensis (Van Roosmalen et al., 2000)
Mico acariensis (Van Roosmalen et al., 2000)
Callimico Miranda Ribeiro, 1912

Callimico goeldii (Thomas, 1904)

Atlantic forest marmosets

Common marmoset

Black-tufted-ear marmoset

Wied’s black-tufted-ear marmoset

Geoffroy’s tufted-ear marmoset

Bufty-tufted-ear marmoset

Buffy-headed marmoset

Dwarf marmoset

Black-crowned dwarf marmoset

Pygmy marmosets

Western pygmy marmoset

Eastern pygmy marmoset

Amazonian marmosets

Silvery marmoset

Golden-white bare-ear marmoset

Black-tailed marmoset

Marca’s marmoset

Aripuana marmoset

Snethlage’s marmoset

Black-headed marmoset

Rondo6nia marmoset

Black-and-white tassel-ear
marmoset

Golden-white tassel-ear marmoset

Maués marmoset

Sateré marmoset

Manicoré marmoset

Rio Acari marmoset

Goeldi’s monkey

Goeldi’s monkey

“Not yet formally described

(Mico emiliae [Thomas, 1920]), considered by Hershkovitz (1977) to be merely a
dark form of the silvery marmoset, Callithrix argentata argentata (Linnaeus, 1766)

(now in Mico).

The predominant classification for the platyrrhines in the twentieth century
was based on their separation into two families, the Callitrichidae (Cebuella,
Callithrix, Saguinus and Leontopithecus) and Cebidae (the remaining genera),
with Callimico being placed in either of the two, or in its own family (Dollman
1933; Hill 1957; Hershkovitz 1977). This system was maintained in all of the
major syntheses published till the 1980s (e.g., Simpson 1945; Hill 1957, 1960,
1962; Cabrera 1957; Napier and Napier 1967; Hershkovitz 1977). It was the
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morphological studies of Rosenberger (1981, 1984; see also Rosenberger et al.
1990) that initiated a major change in thinking regarding the higher taxonomy of
this group. His thesis involved placing the marmosets, tamarins and callimico in
a subfamily (Callitrichinae), in a redefined Cebidae, which otherwise included
squirrel monkeys (Saimiri) and capuchin monkeys (Cebus), the two comprising
the Cebinae. This arrangement and the slight variations of it were subsequently
amply reinforced and justified by a spate of genetic studies (e.g., Schneider et al.
1993, 1996; Harada et al. 1995; Nagamachi et al. 1996, 1999; Schneider and
Rosenberger 1996). All established platyrrhine classifications today accept the
affinity of Cebus, Saimiri and the marmosets, tamarins and callimico. Some place them
in separate families (Rylands et al. 2000) and others, as subfamilies of the Cebidae
(Groves 1993, 2001, 2005).

Hershkovitz (1977) recognized just two genera of marmosets — one species of
pygmy marmoset (Cebuella pygmaea) and three species of what he called “true
marmosets” — Callithrix argentata, with three subspecies; C. humeralifer, also
with three subspecies forming the “Argentata-group” in the Amazon; and C. jacchus,
with five subspecies forming the “Jacchus-group” in central and eastern Brazil, and
the Brazilian Atlantic forest. However, the pygmy marmoset’s diminutive size led
him to believe that “the ancestral form of Cebuella must have stemmed from near
the very base of the ancestral callitrichid stock” (p 450), indicating that it was no
more closely related to the “true marmosets” than it was to the tamarins
(Saguinus) and lion tamarins (Leontopithecus). He believed, as such, that it was
a “false marmoset.” Considerable discussion in the 1970s and 1980s concluded,
however, that small size in callitrichids is derived rather than primitive
(Leutenegger 1973, 1980; Ford 1980; Rosenberger 1981, 1984), and morphologi-
cal affinities (especially in the dental adaptation for tree-gouging and gum-feeding)
and numerous genetic studies have placed Cebuella as a close sister species to the
Amazonian marmosets, even to the extent of questioning its status as a separate
genus (Rosenberger 1984; Rosenberger and Coimbra-Filho 1984; Natori 1986,
1994; Natori and Shigehara 1992; Barroso 1995; Moreira et al. 1996; Schneider
and Rosenberger 1996; Schneider et al. 1996; Barroso et al. 1997; Tagliaro et al.
1997, 2001; Porter et al. 1997; Canavez et al. 1999a). As such, Rosenberger
(1984) proposed a single genus (Callithrix) with subgenera for Cebuella, the
Amazonian Callithrix (Argentata-group), and the eastern Brazilian Callithrix
(Jacchus-group). This was not upheld, however, in the classification presented in
Rosenberger et al. (1990). Groves (2001) followed the recommendation of
Rosenberger (1984) in grouping all the marmosets in the genus Callithrix, with
the following subgenera: Cebuella for the pygmy marmosets, Mico for the
Amazonian marmosets (Argentata-group), and Callithrix for the eastern Brazilian
marmosets (Jacchus-group) (Table 2.2).

Groves’ (2005) most recent listing separated out the dwarf marmoset as the
subgenus Calibella [sic]. Intermediate in size between the pygmy marmoset and
the “true marmosets,” it was first described by van Roosmalen et al. (1998) in the
genus Callithrix. Further research provided evidence, however, for its classifica-
tion in a distinct genus, Callibella van Roosmalen and van Roosmalen, 2003.
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Aguiar and Lacher (2003, see also Chapt. 18 this volume) found it to be distinct
from all other marmoset and tamarin taxa in its cranial and mandibular morphology.
In their genetic analysis, van Roosmalen and van Roosmalen (2003) found that the
marmosets were clearly separated into Amazonian (Callibella, Cebuella and Mico)
and eastern Brazilian (Callithrix) clades. Callibella was basal in the Amazonian
marmoset clade, with Cebuella branching off subsequently, followed by the radia-
tion of “true marmosets” of the Argentata-group.

Both morphological and genetic studies have suggested that the pygmy marmo-
set is more closely related to the Amazonian marmosets than the Amazonian mar-
mosets are to the Atlantic forest marmosets (Tagliaro et al. 1997, 2001; Chaves
et al. 1999; Ford and Davis Chapt. 21 this volume; but see Marroig and Cheverud
Chapt. 17 this volume). The same, it seems, is true for the dwarf marmoset (van
Roosmalen and van Roosmalen 2003; Aguiar and Lacher 2003, Chapt. 18 this vol-
ume; Ford and Davis Chapt. 21 this volume). For this reason, to avoid paraphyly,
neither Cebuella nor Callibella should be recognized as distinct genera, unless
Mico (for the Amazonian Argentata-group marmosets) is as well (Groves 2004).
Rylands et al. (2000) were of the opinion that Cebuella pygmaea should be distin-
guished as a distinct genus and for this reason raised all the subgenera of Groves
(2001, 2005) to full genera (Table 2.1).

Napier and Napier (1967) placed Callimico firmly in the Callitrichidae and,
although Hershkovitz (1977) gave it its own family (Callimiconidae), there is
now ample evidence that Callimico and the marmosets, tamarins and lion tama-
rins form a monophyletic group. Rosenberger (1981) placed Callimico in its own
tribe, the Callimiconini, in the Callitrichinae. It was thought to be basal to the
callitrichids (for reviews see Ford and Davis 1992; Martin 1992; Pastorini et al.
1998), the evidence coming from morphological and physiological data, even
though immunological (Cronin and Sarich 1978) and genetic evidence (Seudnez
et al. 1989) had hinted that it was, in fact, a sister group to Callithrix. Rosenberger
(1984) and Martin (1992) considered this unlikely, largely due to the unique system
of twinning. Rosenberger (1984) wrote that a Callimico-Callithrix sister-grouping
“requires the diphyly of the callitrichins, the parallel evolution of dizygotic twin-
ning, third molar loss, and hypocone reduction in Callithrix, or a less likely series
of reversals in the genus Callimico,” and he concluded that “neither scenario
seems possible” (p 173). Subsequent genetic evidence, however, has repeatedly
confirmed the findings of Cronin and Sarich (1978) and Seudnez et al. (1989).
Pastorini et al. (1998), Chaves et al. (1999), Canavez et al. (1999a, b) and Neusser
et al. (2001) all demonstrated that Callithrix (sensu Groves 2005) and Callimico
were more closely related to each other than Saguinus or Leontopithecus are to
Callithrix (for review see Pastorini et al. 1998, and Cortés-Ortiz Chapt. 1 this
volume). Schneider and Rosenberger (1996) placed Callimico in the Tribe
Callitrichini with the other callitrichin genera. Note that placing Callimico in a
separate subfamily is not valid due to the sister grouping of Callimico and
Callithrix (unless Saguinus and Leontopithecus are also separated out at the sub-
family level; see Groves 2004).
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2.2 Distributions and Some Notes on the Taxonomy
of the Species

Here, we provide brief accounts of the distributions and some taxonomic notes for
callimico and each of the marmosets listed in Table 2.1. The distributions are
mapped in Figs. 2.1-2.5.

2.2.1 Genus Callithrix Erxleben, 1777

2.2.1.1 Callithrix jacchus (Linnaeus, 1758) Common Marmoset

Type locality: America, restricted to Pernambuco, Brazil, by Thomas (1911)
(Hershkovitz 1977).

The common marmoset occurs in the scrub forest (forest patches in dry caatinga
thorn scrub) and the Atlantic forest to the north-east of Brazil, in the states of
Alagoas, Pernambuco, Paraiba, Rio Grande do Norte, Ceard, Piaui, Maranhao,

Fig. 2.1 The distributions of the Jacchus-group marmosets: Callithrix jacchus, C. penicillata,
C. kuhlii, C. geoffroyi, C. aurita, and C. flaviceps
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Fig. 2.2 The distribution of the dwarf marmoset, Callibella humilis
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Fig. 2.3 The distributions of the pygmy marmosets: Cebuella pygmaea pygmaea and C. p. niveiventris
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Fig. 2.4 The distributions of the Argentata-group marmosets: Mico argentatus, M. leucippe,
M. melanurus, M. intermedius, M. emiliae, M. nigriceps, M. marcai, M. humeralifer, M. chryso-
leucus, M. mauesi, M. saterei, M. manicorensis, M. acariensis and M. cf. emiliae

Bahia, and possibly northeastern Tocantins, originally extending south as far as the
Rio Sao Francisco and its west (left) bank tributary, the Rio Grande (about 11°30’S).
Hershkovitz (1977) indicated that it also probably extends north-west into the state
of Maranhao, to the left bank of the Rio Parnaiba and the Serra do Valentim
(Hershkovitz, 1977). Hershkovitz (1977) extended the distribution no further west
than the middle reaches of the Rio Grande (left bank) and the upper Rio Parnaiba
(right bank), with a lacuna between these points and the Rio Tocantins. Silva (1999)
reported on localities in Maranhdo and Piauf marking the northwestern limit to its
range, and determined that, as Hershkovitz (1977) had indicated, it extends to the
left bank of the Rio Parnaiba, probably as far as the interfluvium of the Rios
Itapecurd and Mearim, south of the city of Sdo Luis. The black-handed tamarin,
Saguinus niger, occurs to the west. Flesher (2001) recorded C. jacchus in the Serra
das Mangabeiras at the headwaters of the Rio Parnaiba in Piaui, approximately
10°S, 46°W. South of the Serra das Mangabeiras it is possible that the Serra Geral
de Goids marks the divide with Callithrix penicillata (the black-tufted-ear marmoset)
to the west.

It has spread into numerous other regions as a result of introductions outside of
its original range, south of the Rio Sao Francisco, accompanying the destruction
and degradation of the Atlantic coastal forest and its associated ecosystems
(Coimbra-Filho and Camara 1996). Introduced and recent populations include
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Fig. 2.5 The distribution of callimico, Callimico goeldii

those in the state of Sergipe and the north and north-east of Bahia, including the
“Recoéncavo da Bahia” (Alonso et al. 1987), the state of Rio de Janeiro in south-east
Brazil (Coimbra-Filho 1984; Ruiz-Miranda et al. 2000), and the Ilha de Santa
Catarina in southern Brazil (Santos et al. 2005). They have also established them-
selves in Buenos Aires. Alonso et al. (1987) indicated that the Recéncavo da Bahia
shows a relatively narrow zone of mixing between C. penicillata and C. jacchus.
Coimbra-Filho et al. (1991/1992) and Coimbra-Filho and Camara (1996), however,
have shown that this region was originally forested, and argue that the destruction
of the natural vegetation over vast areas since the European discovery of Brazil in
1500, along with frequent and repeated introductions, certainly of C. jacchus but
probably also of C. penicillata, has resulted in a confused picture of hybrids
between these species and between C. penicillata and Wied’s black-tufted-ear
marmoset, C. kuhlii (see Coimbra-Filho et al. 1993). They argue that pure C. kuhlii
was the original form occurring there.

2.2.1.2 Callithrix penicillata (Geoffroy Saint-Hilaire, 1812)
Black-Tufted-Ear Marmoset

Type locality: Brazil, restricted to Lamardo, Bahia. Restriction of type locality
attributed to Thomas (1904) by de Avila-Pires (1969) and to Thomas (1911)
by Groves (2001). The exact locality of “Lamarao, near Bahia” is a little confused
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(the city of Salvador was called Bahia in the past). In the distribution map of
Hershkovitz (1968, p 567), Lamario is placed in the north-central region of the
state of Bahia on the uppermost reaches of the Rio Itapicuri (locality 292 in
Hershkovitz [1968, p 567], and was listed as locality 292d, “Lamarao, upper Rio
Itapicurd, 10°46'S, 40°21'W, 490 meters, Callithrix penicillata penicillata,
A. Robert, May—June, 1903, at 300 meters” by Hershkovitz [1975, p 168, 1977,
p 937]). Napier (1976, p 8) gave the coordinates for the type locality as “10°45'S,
40°20'W, 300 meters,” probably read from the map of Hershkovitz (1968).
Kinzey (1982) gives the same coordinates as those of Hershkovitz (1977), which
place this locality about 320 km north-west as the crow flies from what was
Bahia, today the city of Salvador, capital of the state of Bahia. De Vivo (1991)
made no reference to the location of Lamardo. We have been unable to identify,
however, any reference to a “Lamardo” on the upper Rio Itapicuri (e.g., Brazil
IBGE 1972). A town called Lamardo, however, does exist on the railway-line
midway between the towns of Agua Fria (south) and Serrinha (north), 11°45'S,
38°53'W, north-west of Salvador, about 140 km as the crow flies (Vanzolini and
Papavero 1968; Brazil IBGE 1972). Paynter and Traylor (1991) also give this as
the locality that Alphonse Robert visited in 1903: “Lamardo, Bahia, 291 m, on
railroad 140 km NW of Salvador, eastern Bahia.” An atlas in the British Museum
(Stieler’s Hand-Atlas, Gotha: Justus Perthes 1905) was used by Oldfield Thomas,
and it contains numerous annotations in his own hand. He underlined the town of
Lamardo, indicating the probability that this is the correct locality where
Alphonse Robert collected the series of C. penicillata that he studied and that
comprise the type series for the species.

C. penicillata has a very wide distribution, occurring in the cerrado region of
east central Brazil, in the states of Bahia, Minas Gerais, Goids, the south-west tip
of Piaui, Maranhdo and the north of Sdo Paulo, north of the Rios Tieté and
Piracicaba (Hershkovitz 1977). In the north, it would seem that it is restricted to the
south of the Rio Grande and Rio Sao Francisco (C. jacchus occurring to the north
of the Rio Grande), although de Vivo (1991) identified two skins in the Museu
Nacional, Rio de Janeiro, from the north-east coast of Maranhao, at Miritiba (now
called Humberto dos Campos), which, he indicated, extends its range right through
eastern Maranhao, along the left bank of the Rio Parnaiba. The large gap (some 850
km) between the next northernmost locality to the south (Canabrava, Rio Tocantins,
Goids, locality 275a of Hershkovitz 1977, p 490) and this northern Maranhao local-
ity indicates that they were probably introduced animals. They were not located by
Hershkovitz (1977) and were presumed by him to be C. jacchus, following de
Avila-Pires (1969). Silva (1999) carried out surveys in Maranhdo and Piaui and did
not report the occurrence of C. penicillata, only C. jacchus. The western limits of
its range would seem to be marked by the Rio Araguaia, south from around 8°S in
the region of the Serra das Cordilheiras, extending into the northeast of the state of
Mato Grosso Sul, east of the Serra de Maracaju to the level of the Rios Pardo or
Taquaracu, the west (right) bank tributaries of the Rio Parana.

Surveys in the north of the state of Minas Gerais have shown that C. penicillata
extends its range through the region between the upper Rio Sio Francisco and the
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Rio Jequitinhonha, along the western slopes of the Serra do Espinhaco. C. penicillata
occurs on both sides of the Rio Jequitinhonha as far east as the Rio Aracuai, a
south (right) bank tributary of the upper Jequitinhonha, beyond which it is
restricted to the north of the river, with Callithrix geoffroyi (Geoffroy’s marmoset)
occurring to the south (Rylands et al. 1988), the result of a recent introduction
(around 1975) in the vicinity of Belmonte (Coimbra-Filho, unpubl. data). C. pen-
icillata is typically of the cerrado region of Minas Gerais (in the central, south-
west, west, and north of the state). Those parts originally covered by the Atlantic
coastal forest in the east and south-east (the Zona da Mata) are the domain of
C. geoffroyi, C. flaviceps (the buffy-headed marmoset), and C. aurita (the buffy-
tufted-ear marmoset) that occurs in part of the Rio Doce valley. However, with the
destruction of the forest, and also resulting from introductions (misguided release
of confiscated animals), C. penicillata is taking a hold, and probably replacing,
other species in numerous localities east and south of its original range (see, e.g.,
Olmos and Martuscelli 1995). This is happening in the Rio Doce State Park, and
is possibly also the case of C. penicillata reported by de Vivo (1991; see also
Coimbra-Filho, 1984) from the Itatiaia National Park straddling the border of the
states of Rio de Janeiro and Minas Gerais. In both cases C. aurita is the species
naturally occurring in the area.

2.2.1.3 Callithrix kuhlii Coimbra-Filho, 1985
Wied’s Black-Tufted-Ear Marmoset

Type locality. Near the mouth of Rio Belmonte (= Rio Jequitinhonha) Bahia, Brazil
(Hershkovitz 1977).

De Vivo (1991) argued that individual and clinal variation in pelage color of
C. penicillata invalidated any separation of these coastal forest marmosets of south-
ern Bahia. Hershkovitz (1977) argued that it is a hybrid of C. penicillata and
C. geoffroyi. However, these marmosets are distinct from C. penicillata in their pel-
age color in both infants and adults (Coimbra-Filho 1985), and experimental
hybrids reared at the Rio de Janeiro Primate Centre (CPRIJ) failed to produce any
forms similar to C. kuhlii (Coimbra-Filho 1984; Coimbra-Filho et al. 1993). Hybrid
geoffroyi x penicillata in the wild, notably along the Rio Piracicaba, southeastern
Minas Gerais, vary in their mix of characters and do not approximate to C. kuhlii
(Passamani et al. 1997). The kuhlii phenotype does not show the intermediate
characters of a C. geoffroyi x C. penicillata hybrid (it is closer in appearance to the
former species than the latter) and is constant throughout its known range, where it
has been observed. Natori (1990) studied the dental morphology (postcanine) of
C. kuhlii, C. penicillata, and C. geoffroyi and, on these grounds, also argued that C. kuhlii
is not a hybrid but a distinct species. Callithrix kuhlii is also quite distinct from
other Jacchus-group marmosets in cranial morphology (Marroig et al. 2004) and
vocalizations (Mendes 1997b, Mendes et al. Chapt. 3 this volume).

Callithrix kuhlii occurs between the Rio de Contas and Rio Jequitinhonha in
southern Bahia, just entering the northeasternmost tip of the state of Minas Gerais
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(Santos et al. 1987; Rylands et al. 1988). The western boundary is not well known,
but is undoubtedly defined by the inland limits of the Atlantic coastal forest. I. B. Santos
(in Rylands et al. 1988) observed hybrids of C. penicillata and C. kuhlii in the
region of Almenara, Minas Gerais, the left bank of the Rio Jequitinhonha (16°41'S,
40°51'W).

Surveys in 1986/1987 by Oliver and Santos (1991) demonstrated the presence of
forms intermediate in appearance between C. kuhlii and C. penicillata north from
the Rio de Contas, along the coast up to the regions of Valenga and Nazaré, just
south of the city of Salvador (Mittermeier et al. 1988). Individuals observed by
Rylands near Nazaré, just south of the city of Salvador, lacked the white frontal
blaze, and, although retaining the pale cheek patches typical of kuhlii, were paler
grey. A photograph of the marmoset from Valenga, Bahia, north of the Rio de
Contas, is provided in Mittermeier et al. (1988, p 19). The variation in pelage
coloration of the marmosets in this region is considerable, but Coimbra-Filho et al.
(1991/1992) showed that true C. kuhlii extended north through coastal Bahia into
the state of Sergipe as far as the Rio Sdo Francisco, in the recent past. The present-
day confusion has arisen from the widespread forest destruction, most marked and
nearly total in Sergipe, and the introductions and invasions of C. jacchus and
C. penicillata.

2.2.1.4 Callithrix geoffroyi (Humboldt, 1812) Geoffroy’s Marmoset

Type locality: Brazil, restricted to near Victoria, “between the Rios Espirito Santo
and Jucd” by Cabrera (1957), who attributes the restriction of the type locality to
Wied-Neuwied (1826). Hershkovitz (1977) notes that the names of these rivers are
synonyms.

Geoffroy’s marmoset occurs in the state of Espirito Santo and the forested
eastern and northeastern part of Minas Gerais, in the north as far as the Rios
Jequitinhonha and Aracuai and in the south to near the state border of Espirito
Santo and Rio de Janeiro (de Avila-Pires 1969; Hershkovitz 1977; Coimbra-Filho
1984; Rylands et al. 1988). The populations just south of the Rio Jequitinhonha
resulted from animals released near its mouth, at Belmonte, around 1975 (Coimbra-
Filho 1986¢). From there it spread eastward, and today it occurs in the gallery
forests throughout the region of dry thorn scrub (caatinga) of the middle reaches of
the river (Rylands et al. 1988). De Vivo (1991) limits it to the east of the Serra do
Espinhago in Minas Gerais. It has been recorded from the eastern slopes of Serra
do Cipd, a southerly section of the Serra do Espinhaco range, at an altitude of
1274 m (Oliveira et al. 2003). Hybrid populations of C. penicillata and C. geoffroyi
have been observed in some parts of the Serra da Piedade along the Rio Piracicaba,
affluent of the upper Rio Doce, where the Atlantic coastal forest gives way to the
cerrado (Coimbra-Filho et al. 1993; Passamani et al. 1997). The range of C. geof-
froyi overlaps with C. flaviceps (see below) in southern Espirito Santo (south of the
Rio Doce) and south-east Minas Gerais. C. geoffroyi, however, is generally
restricted to lowland areas, below 500-700 m, and C. flaviceps to altitudes above
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400-500 m (Coimbra-Filho 1971; Coimbra-Filho et al. 1981). Hershkovitz (1977)
asserted that the highest recorded locality for C. geoffroyi is Santa Teresa, 659 m
above sea level, but Mendes (1993, 1997a) has observed mixed bands of C. geof-
froyi and C. flaviceps at altitudes of 800 m. Hybrid populations have been recorded
for intermediate elevations (Mendes 1993, 1997a).

2.2.1.5 Callithrix aurita (Geoffroy Saint-Hilaire, 1812)
Buffy-Tufted-Ear Marmoset

Type locality: Brazil, restricted to the vicinity of Rio de Janeiro, Guanabara, by
Vieira (1944) (Hershkovitz 1977).

Coimbra-Filho (1986a, 1986b, 1990, 1991; Coimbra-Filho et al. 1993) has
argued that C. aurita and C. flaviceps are so closely related that they should be
considered subspecies. Close similarities exist in their dental morphology (Natori
1986), behavior, pelage (infants of the two forms are practically identical in appear-
ance), and vocalizations (Mendes 1997b, c, Mendes et al. Chapt. 3 this volume).
Evidently, hybrid C. aurita and C. flaviceps can be found in Carangola, Minas
Gerais (Ferrari and Mendes 1991; Coimbra-Filho et al. 1993). Ferrari et al. (1996b)
studied and reviewed the ecology and behavior of C. aurita and C. flaviceps groups
and concluded that, although they are undoubtedly very similar, the “comparison
appears to have done more to re-emphasize the enormous flexibility underlying the
behavioral ecology of the marmosets as a whole than clarify the relationships
between these two taxa in particular” (p 167).

Callithrix aurita occurs in the montane rain forests of south-east Brazil, in the
southern part of the state of Minas Gerais, the state of Rio de Janeiro, and the east
and north-east of the state of Sdo Paulo (see Coimbra-Filho 1986b; Olmos and
Martuscelli 1995; Brandao and Develey 1998; Ferrari et al. 1996b). Hershkovitz
(1977) marks the northern limit in Minas Gerais as the Rio Muriaé, but it also
occurs to the north in the Rio Doce State Park in Minas Gerais (Mittermeier et al.
1982), and hybrids (with C. flaviceps) have been recorded at Carangola in the Serra
do Brigadeiro, Minas Gerais (Ferrari and Mendes 1991; Cosenza and de Melo
1998). Hershkovitz (1977) indicated the southeasternmost locality to be the Rio
Ribeira de Iguapé in Sao Paulo. Olmos and Martuscelli (1995), however, failed to
find evidence for this. They reported that extensive fieldwork (1982—1995) in such
localities as the Fazenda Intervales State Park, Alto Ribeira State Park, Ilha do
Cardoso and Carlos Botelho, and the Jureia Ecological Station and the municipali-
ties of Juquitiba and Miracati in the Serra da Paranapicaba, consistently failed to
find C. aurita. They proposed the southern limit to be near the city of Sdo Paulo,
north of the junction of the Rios Pinheiros and Tieté. The Rio Tieté forms the south-
ernmost boundary, and the most southerly record is close to Ipanema (23°26'S,
47°36'W), today Aracoiaba da Serra (the type locality for Leontopithecus chrysopy-
gus). From there it extends west between the upper reaches of the Rios Tieté/
Piracicaba. Again the exact limits are unclear, but believed by Olmos and
Martuscelli (1995) to be the junction of these two rivers.
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Brandao and Develey (1998) carried out surveys to understand better the range
of C. aurita. Although generally believed to be largely montane in its range
(600-1200 m according to Olmos and Martuscelli [1995] and 500-800 m accord-
ing to Rylands [1994]), museum specimens have been collected in the the foothills
of the Serra do Mar, south of Rio de Janeiro: Pedra Blanca, municipality of Parat{
at 80 m, and Mambucaba, municipality of Angra dos Reis at 100 m (Brandao and
Develey 1998). Coimbra-Filho (1991) and Mendes (1993) also indicated that it
occurred elsewhere in lowland Rio de Janeiro, including the north-east, but is,
probably, extinct there today. All recent records are montane. Branddo and
Develey (1998) carried out extensive surveys of the lowland coastal forests of Sao
Paulo and Rio de Janeiro and were unable to obtain evidence of the species’ exis-
tence anywhere except at Mambucaba, where they found one in captivity and
observed a group at 165 m.

This marmoset has been recorded north of the Rio Paraiba do Sul at the following
sites: Mogi-Guagu (Rio Mogi-Guagt) by R. A. Mittermeier (unpubl.) and Muskin
(1984); Alfenas, upper Rio Grande, in Minas Gerais (Hershkovitz 1977; Muskin
1984); Vargem Grande, Sao Paulo (Muskin 1984); Fazenda Monte Alegre, Monte
Belo, Minas Gerais (Muskin 1984) and in the vicinity of Vicosa, Minas Gerais
(Mendes 1993); Serra do Capanema, Rio de Janeiro (21°03'S, 42°03'W) (Mendes
1993); Fazenda Jodao Abdo, Rio de Janeiro (21°27'S, 41°56'W) (Mendes 1993).
The westernmost locality shown by Hershkovitz (1977, p 490) is Boracéia, north-
east of Bauru, on the upper Rio Tieté (22°10'S, 48°45'W), but Olmos and
Martuscelli (1995) found this to be an outlier and suggested that the locality really
refers to the Boracéia Biological Station near the headwaters of the Rio Tieté.

2.2.1.6 Callithrix flaviceps (Thomas, 1903) Buffy-Headed Marmoset

Type locality: Engenheiro Reeve (now Rive), municipality of Alegre, southwestern
Espirito Santo, eastern Brazil, altitude 500 m (Hershkovitz 1977).

As discussed in the case of C. aurita, Coimbra-Filho (1986a, 1986b, 1990) has
argued that C. flaviceps could well be considered a subspecies of C. aurita. The
distribution of C. flaviceps is described by Hershkovitz (1977), Coimbra-Filho
et al. (1981), and Coimbra-Filho (1986a). It occurs in the Serra da Mantiqueira in
southern Espirito Santo, south of the Rio Doce at least to the state boundary with
Rio de Janeiro (and, in the past, possibly in the north of the state of Rio de Janeiro,
in the municipalities of Natividade, Porciuncula and the north of Bom Jesus do
Itabapoana when they were forested). It extends west into eastern Minas Gerais in
scattered localities in the highly fragmented forests of the Rio Manhuacu basin as
far as Manhuagui (40°02'W), as noted by Coimbra-Filho (1986a) and Coimbra-
Filho et al. (1981). Ferrari and Mendes (1991) and Mendes (1993) reviewed the
distribution of C. flaviceps. Hirsch (2003; Hirsch et al. in prep.) obtained records in
Minas Gerais which have extended its known range somewhat to the north and
west, toward the east (right bank) of the Rio Doce (Fazenda Saet [19°43'S,
42°26'W] and the Fazenda do Eraldo A. Alves [19°45'S, 42°25'W], both at an
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altitiude of 270 m, and about 10 km from the east bank of the Rio Doce, in the
municipality of Pingo d’Agua). Hirsch (2003) also refers to two localities which
would extend the range a little further south in Minas Gerais, but they have still to
be confirmed and may be hybrids with C. aurita (the left bank of the Rio Matip6,
municipality of Abre Campo, and the Cérrego Jurumirim, the left bank of the Rio
Casca, municipality of Rio Casca).

2.2.2 Genus Callibella Van Roosmalen
and Van Roosmalen, 2003

2.2.2.1 Callibella humilis (Van Roosmalen et al., 1998) Dwarf marmoset

Type locality: West bank of the lower Rio Aripuana, one kilometer south of the
settlement of Nova Olinda, 41 km southwest of the town of Novo Aripuani,
Amazonas state, Brazil. The region is located in south-central Amazonia, Brazil,
south of the Rio Amazonas, and east of the Rio Madeira. Coordinates 05°30'63"S,
60°24'61"W. Altitude 45 m (van Roosmalen et al. 1998).

According to van Roosmalen et al. (1998) and van Roosmalen and van Roosmalen
(2003), the dwarf marmoset has a very restricted range along the west bank of the Rio
Aripuanad, from its mouth, just southwest of the town of Novo Aripuana, south at least
to the village of Tucunaré, and west, along the right bank of the Rio Madeira to the
mouth of the Rio Mataur4, and the right bank of the Rio Urua. They speculated that
the southern limit is probably marked by the headwaters of the Rios Mariepaud and
Araud. An isolated population was also found along the middle of Rio Atininga, about
50 km southwest of the presumed southern limit of the main population, about 10 km
east of the Rio Manicoré. The range of Callibella humilis is entirely within that
hypothesized for Mico manicorensis (the Manicoré marmoset).

2.2.3 Genus Cebuella Gray, 1866

2.23.1 Cebuella pygmaea pygmaea (Spix, 1823)
Western Pygmy Marmoset

Type locality: Tabatinga, Rio Solimdes, Amazonas, Brazil (Napier 1976; Hershkovitz
1977).

Although da Cruz Lima (1945) and Napier (1976) recognized the two subspecies
of pygmy marmoset listed here, Hershkovitz (1977) did not, and they were gener-
ally ignored until van Roosmalen and van Roosmalen (1997) argued for their
validity. The difference is mainly in the color of the underparts. Van Roosmalen and
van Roosmalen (1997) described the ventral surface of the Spix’s type specimen as
ochraceous, whereas that of niveiventris Lonnberg, 1940, is whitish in the chest,
belly and inner side of the arms and legs. Napier (1976) distinguished the two
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as follows: C. p. pygmaea — “back mottled greyish-brown; underparts and inside of
limbs yellowish-brown”; C. p. niveinventris — “back paler and more greyish, especially
posteriorly; underparts and inside of limbs white, sharply demarcated from upper
parts” (p 12). The distribution was clearly delimited by van Roosmalen and van
Roosmalen (1997), but Groves (2001, 2005), although listing the two subspecies,
agreed with Hershkovitz (1977) that “the picture is more complicated.” The range of
C. p. pygmaea includes Amazonian Ecuador, and de la Torre (2000), who knows the
species well, described the throat, chest and belly as yellowish white. Lonnberg
(1940) based his description of niveiventris on a comparison with five specimens (of
C. p. pygmaea) from Jodo Pessoa, on the upper Rio Jurud, a locality which van
Roosmalen and van Roosmalen (1997) include well within the range of niveiventris.
Hershkovitz (1977) discussed the variation in the color of the fur of the underparts
of pygmy marmosets from various localities, and concluded that it is individually
and locally variable and cannot be used alone to support the subspecific status of
niveiventris. We describe the distributions of the two subspecies separately based on
van Roosmalen and van Roosmalen (1997), but with no strong conviction that the
taxonomic arrangement is valid. This is a clear case where further enquiry is needed.

Following van Roosmalen and van Roosmalen (1997), C. p. pygmaea occurs in the
upper Amazon basin, north of the Rio Solimdes in Brazil and west from the Rio Japurd,
and south of the Rio Caquetd in Colombia, Amazonian Ecuador and Peru, north of the
Solimdes-Amazonas-Marafion, and east (left bank) of the Rio Pastaza in Peru.
The easternmost localities in Brazil include the Parand do Aranapu and Parani do
Jaraud on the lower Rio Japurd. Herndndez-Camacho and Cooper (1976) and Defler
(2004) recorded that it is well known in the south of the Rio Caquetd in Colombia, but
that reports of its occurrence further north in the upper Rio Guaviare region remain to
be confirmed. The only evidence to date is a captive specimen believed to have been
obtained from Cano Morrocoy on the south bank of the Rio Guaviare. Izawa (1975)
reported that it is absent from the Rio Peneya, north of the Rio Caquetd; during further
surveys he was unable to confirm its presence anywhere else north of the Rio Caqueta,
although in a later publication, Izawa (1979) indicated that it may occur on the Rio
Orteguaza, a northern tributary of the uppermost reaches. It would evidently be the
subspecies throughout the Ecuadorian Amazon (de la Torre 2000). In Peru, Aquino and
Encarnacion (1994) extend the range to the west of the Rio Pastaza, to the region of the
Cerro Campanquiz and the basin of the Rio Santiago, south to the Rio Mayo in the
Department of San Martin, a left bank tributary of the Rio Huallaga, and to both sides
of the Rio Marafion. The range south of the Rio Marafion to the west of the Rio
Huallaga could belong to either pygmaea or niveiventris, according to the distribution
proposed by van Roosmalen and van Roosmalen (1997).

2.2.3.2 Cebuella pygmaea niveiventris Lonnberg, 1940
Eastern Pygmy Marmoset

Type locality: Lago Ipixuna, Rio Solimdes, east of the Rio Tefé, Brazil, 3°52'S,
63°52'"W (Napier 1976).
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The basis for recognizing niveiventris is discussed in the text on C. p. pygmaea
above. Following van Roosmalen and van Roosmalen’s (1997) hypothesis, the
eastern pygmy marmoset would be the form south of the Rio Solimdes-Amazonas-
Marafion and east of the lower Rio Huallaga and middle to upper Rio Ucayali.
Aquino and Encarnacién (1994) indicated a larger range in Peru, occupying the
entire Amazonian lowlands and Andean foothills east of the Rio Mayo and the Rio
Huallaga above the Rio Mayo, and including the Rio Pachitea and the Rio Ucayali
basins, south to the upper Rio Purus and the basins of the Ri6 Madre de Dios and
Rio de las Piedras and the Rio Tambopata. From there it extends east into northern
Bolivia to the region of Cobija (Freese et al. 1982; Buchanan-Smith et al. 2000).
In Bolivia, Izawa (1979) and Izawa and Bejarano (1981) confined it to the north and
west of the Rios Orthon and Manuripi, northern tributaries of the Rio Madre de
Dios. Although Brown and Rumiz (1986) doubted that it occured as far south as the
Rio Manuripi and limited its distribution to the north of the Rio Tahuamanu,
Buchanan-Smith et al. (2000) confirmed its presence south of the river along the
Rio Muyumanu. The easternmost record obtained by Buchanan-Smith et al. (2000)
was at Santa Rosa on the Rio Abuna. Its presence in northern Bolivia indicates that
it should occur in parts of eastern Acre, including the Rios Acre and uppermost
Abuni, not indicated by Hershkovitz (1977). This was confirmed by Bicca-
Marques and Calegaro-Marques (1995). Van Roosmalen and van Roosmalen
(1997) observed pygmy marmosets between the lower Rios Purus and Madeira, and
indicated a range extending south at least to the Rio Ipixuna (a right bank tributary
of the Rio Purus). The Rio Abuna is a left bank tributary of the Rio Madeira, so it
is reasonable to believe that pygmy marmosets occur throughout the interfluvium
of the Rios Purus and Madeira south to the Rio Abuna. The southernmost locality
reported so far is the Manu National Park, approximately 12°S (Soini 1988).

2.2.4 Genus Mico Lesson, 1840

As discussed above, the genus Mico recognized here includes all of the Amazonian
marmosets along with the black-tailed marmoset (M. melanurus), which were
formerly considered members of the genus Callithrix in the Argentata-group as
defined by Hershkovitz (1977).

2.2.4.1 Mico argentatus (Linnaeus, 1771) Silvery Marmoset

Type locality: Pard, Brazil, restricted by de Carvalho (1965) to Cametd, left bank
of lower Rio Tocantins (Hershkovitz 1977). (Note: argentata used with the femi-
nine genus “Callithrix” is here changed to argentatus to agree with the masculine
Mico.)

Mico argentatus occurs south of the Rio Amazonas, in relatively flat, lowland
forest, between the mouth of the Rio Tocantins in the east and the Rios Tapajos
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and Cupari (an eastern tributary) in the west (Ferrari and Lopes Ferrari 1990;
Ferrari and Lopes 1996; Pimenta and Silva 2005), extending south to the Rio Irir{
as far as the lower Rio Curud (Hershkovitz 1977). Ferrari and Lopes Ferrari
(1990) (see also Ferrari 1993a; Ferrari and Lopes 1996) argued that its restricted
range (lowland floodplain) east of the Rio Tocantins is due to habitat differences
and sympatry with the black-handed tamarin Saguinus niger (a wider ranging
species extending west to the Rio Xingu and east to the Rio Parnaiba). Ferrari
(1993b) indicated that S. niger has the competitive edge in the forests on the rela-
tively nutrient-poor soils of the Brazilian Shield, and that M. argentatus was a
“newcomer” resulting from a Holocene range expansion of the genus. The south-
ernmost record listed by Hershkovitz (1977) is the type locality, Maloca, upper
Rio Curud, of an individual with a “blackish crown and grayish brown back”
described by Thomas (1920) as Hapale emiliae, illustrated by da Cruz Lima
(1945) as Callithrix emiliae (Snethlage’s marmoset), and recognized tentatively
here as a separate species. Da Cruz Lima (1945) pointed out that emiliae “bears a
closer resemblance to the form melanura of Mato Grosso than to the typical form
of the marginal river zone of the Amazon.” De Avila-Pires (1986) also argued for
the validity of Callithrix argentata emiliae on the basis of specimens obtained
further south, on the Rio Peixoto de Azevedo (see M. melanurus and M. emiliae
below). Mico argentatus does not occur south of Belo Monte on the Rio Xingu
(Transamazon highway) and is restricted to the north of the Tucurui dam reser-
voir on the Rio Tocantins (Ferrari and Lopes Ferrari 1990; Ferrari and Lopes
1996). This restricts the range of M. argentatus well to the north of the mouth of
the Rio Irirf on the eastern bank of the Xingi, with the southern limits being
somewhere between the Rios Cupari and Iriri to the west of the Rio Xingu, as
indicated by Hershkovitz (1977; see also Martins et al. 1988).

2.2.4.2 Mico leucippe (Thomas, 1922) Golden-White Bare-Ear Marmoset

Type locality: Pimental, right bank of the Rio Tapajés, below mouth of Rio
Jamanxim, Pard, Brazil (Hershkovitz 1977).

Mico leucippe was considered by de Carvalho (1959) to be a subspecies of
Callithrix chrysoleuca, but it was placed as a subspecies of C. argentata by
Hershkovitz (1977). It is similar to M. argentatus, predominantly white, but with a
tail and feet of pale gold. The face and ears are largely unpigmented (Hershkovitz
1977). It is known only from a small area in the state of Pard, between the Rios
Cupari and Tapajos (right bank of the Rio Tapajos), south to the Rio Jamanxim
(Hershkovitz 1977; Pimenta and Silva 2005).

2.2.4.3 Mico emiliae (Thomas, 1920) Snethlage’s Marmoset

Type locality: Maloca, upper Rio Curud, upper Rio Iriri, Rio Xingu, Pard, Brazil
(Thomas 1920).
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This marmoset, named by Thomas (1920) as Hapale emiliae, was considered a
dark form of Callithrix argentata argentata by Hershkovitz (1977). It was recog-
nized by da Cruz Lima (1945), Cabrera (1957) and Hill (1957), however, as a
distinct subspecies of C. argentata, and de Avila-Pires (1986) also argued its
validity on the basis of three skins obtained from the Rio Peixoto de Azevedo, well
to the south of the type locality. Cabrera (1957) described its distribution as the
south of the state of Pard, possibly entering contiguous parts of the state of Mato
Grosso. De Avila-Pires (1986) was more exact, indicating that it occurs south from
the Rio Iriri (C. a. argentata occurring to the north — confirmed by Martins et al.
1988), at least as far south as the southern (left) margin of the Rio Peixoto de
Azevedo, an eastern tributary of the Rio Teles Pires. Martins et al. (1988) recorded
it on the left bank of the Rio Iriri, south from its mouth. Pimenta and Silva (2005)
recorded it from the Serra do Cachimbo and the right bank of the upper Teles
Pires, a significant extension of the range to the west. The southern limits would
evidently not be beyond the headwaters and upper Rio Paraguai, approximately
14°30'S, where M. melanurus has been registered for a number of localities
(Hershkovitz 1977; de Vivo 1985). De Avila-Pires (1986) suggested that the Rio
Teles Pires marks the western limit of its range. Martins et al. (1988) indicated that
C. emiliae is limited to the west (left) bank of the lower Rio Iriri, with an unde-
scribed C. argentata subspecies occurring between the Rios Iriri and Xingu. These
authors also indicated that no marmoset occurs east of the Rio Xingu above the
mouth of the Rio Iriri. The distribution of Mico emiliae has been confused some-
what by its alignment with a similar, if slightly darker, form in the state of
Ronddnia by de Vivo (1985), referred to here as Mico cf. emiliae (also discussed
in the text on M. melanurus).

2.2.4.4 Mico melanurus (Geoffroy Saint-Hilaire, 1812)
Black-Tailed Marmoset

Type locality: Brazil, restricted to Cuyabd (= Cuiabd) by Allen (1916) (Hershkovitz
1977). (Note: melanura used with the feminine genus “Callithrix” is here changed
to melanurus to agree with the masculine Mico.)

The most widespread of the Argentata-group marmosets, M. melanurus is the
only one to occur naturally outside of Brazil, extending south as it does through the
Pantanal of Mato Grosso into Bolivia and Paraguay. Hershkovitz (1977) indicated
the Rio Tacuari in Brazil and the headwaters of the Rio Mamoré in Bolivia as the
southern limit of its distribution, but Stallings and Mittermeier (1983) and Stallings
(1985) recorded it also from the northeastern Paraguayan chaco, extending the
known range to approximately 20°S. In Bolivia, it occurs east of the Rio Mamoré,
in the Departments of Beni and Santa Cruz (Brown and Rumiz 1986).

According to Hershkovitz (1977), in Brazil it occurs to the east of the Rio
Madeira, from the mouth of the Rio Aripuana extending south to beyond the Rio
Guaporé and west to the Rio Roosevelt (Hershkovitz 1977). However, field research
and the discovery of a number of distinct new marmosets has modified the range he
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proposed. No evidence has been forthcoming for its occurrence between the Rios
Aripuanid and Roosevelt (the range of M. intermedius, the Aripuand marmoset).
It does occur on the east bank of the Rio Aripuan4, north at least to 10°S, and prob-
ably west to the Rio Juruena, or the Rio Teles Pires, where de Avila-Pires (1986)
predicted that it would meet the range of the form M. emiliae. Hershkovitz’s (1977)
proposal for its occurrence west of the Rio Aripuana-Roosevelt was based on three
localities. The first was the Foz do Rio Castanho (near the junction of the Rios
Roosevelt, Guariba, and Aripuana in the state of Amazonas) (locality 197b, p 569,
Hershkovitz 1977). This is the type locality of the distinct form M. marcai (Marca’s
marmoset) described by Alperin (1993). According to de Vivo (1985), the marmo-
sets at the other two localities indicated by Hershkovitz (1977: 214b, mouth of the
Rio Jiparand, upper Rio Madeira; and 214c, Urup4, Rio Jiparand) would not be the
form melanura, but Callithrix (=Mico) emiliae based on their similarity (although
they are darker) to the marmosets from the Rio Curud, in Pard (the type locality of
M. emiliae [Thomas 1920]). The “Callithrix emiliae” of de Vivo (1985), however,
occurs to the west of the range of M. melanurus and, if aligned with the Callithrix
emiliae of Thomas (1920), listed by da Cruz Lima (1945), Cabrera (1957), and de
Avila-Pires (1986), it would indicate a disjunct distribution, being separated by
typical M. melanurus between the Rios Aripuanad and Juruena (or Teles Pires).
The Rondo6nia marmoset of de Vivo (1985, 1991) is distinct from melanurus in its
paler color (less brownish dorsum) and the lack of the distinct pale thigh stripe. It
is listed below as Mico cf. emiliae.

2.2.4.5 Mico marcai (Alperin, 1993) Marca’s Marmoset

Type locality: Mouth of the Rio Castanho (= Rio Roosevelt), a left bank tributary
of the Rio Aripuani, state of Amazonas, Brazil (Alperin 1993). Alperin (2002)
discusses the type locality.

This form was first described as Callithrix argentata marcai Alperin 1993,
from three skins in the Museu Nacional, Rio de Janeiro. It is distinct from Mico
leucippe and M. argentatus in having a marked coloration of the mantle; from M.
melanurus, in not having the white patches on the hips, and the white patch on the
forehead; and from M. emiliae, in having pale hands and feet, and the dark brown
forehead. It is known only from these specimens, collected by the Rondon
Commission in April 1914. Its range is unknown but probably extends south along
the left bank of the Rio Roosevelt and at least part of the way north to meet, some-
where, the southern limits of the range of M. manicorensis (the Manicoré marmo-
set). Ferrari (1993c, 1994) reported the collection of an adult female “C. emiliae”
on the east bank of the Rio dos Marmelos opposite the Tenharin Indian settlement
(on the west bank, 07°57'S, 62°03'W). (For the correct location of Tenharin, see
Ferrari 1994.) Ferrari (1993c) said it was easily distinguished from M. nigriceps,
the black-headed marmoset (collected on the west bank at the same location) by
the lack of pigmentation on the facial skin. It would seem that Ferrari (1993c)
presumed the identity of this animal to be C. emiliae based on de Vivo (1985,
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1991) who stated that C. emiliae occurred on the left (west) bank of the Rio
Aripuana: a belief arising from his interpretation of the identity of the marmoset
of the Rio Castanho, here listed as Mico marcai (Alperin, 1993). The true identity
of the marmoset from the east bank of the Rio dos Marmelos at Tenharin, however,
has yet to be determined in the light of this.

2.2.4.6 Mico intermedius (Hershkovitz, 1977) Aripuana Marmoset

Type locality: Near the mouth of Rio Guariba, the left bank of Rio Aripuana, south-
eastern Amazonas, Brazil (Hershkovitz 1977).

M. intermedius is similar to M. melanurus in aspects such as the distinct pale
thigh stripe, similarly colored hindquarters, dark crown (just a little paler than
melanurus), and the lack of an ear-tuft (it has a rudimentary tuft from behind the
pinna and not the well-developed tuft from within and around the pinna as in Mico
humeralifer, the Santarém marmoset). The face is variably depigmented (some
individuals have quite dark-greyish faces), the forequarters are paler, and varying
parts of the tail are pale off-white rather than black. It occurs between the Rios
Roosevelt and Aripuand, including the entire basin of the Rio Guariba. M. interme-
dius and M. melanurus are not sympatric between the Rios Aripuana and Roosevelt
as was indicated by Hershkovitz (1977). The exact southern limits are not known,
but they are probably around the headwaters of these two rivers.

2.2.4.7 Mico nigriceps (Ferrari and Lopes, 1992) Black-Headed Marmoset

Type locality: Lago dos Reis (7°31'S, 62°52'W, = Lago Paraiso), 17 km east of
Humaitd, Amazonas, Brazil, on the Trans-Amazon highway BR-230 (right, or east,
bank of the Rio Madeira) (Ferrari and Lopes 1992; Ferrari 1993c, 1994).

This marmoset is darker than the form M. cf. emiliae described by de Vivo
(1985) from adjacent Rondonia, and differs in the pigmentation of the face and
ears, pheomelanization of the forelimbs, mantle and ventrum, a brown rather
than grey dorsum, an orange/russet coloration of the posterior limbs, and pale
hips and upper thighs. It is known from two localities separated by little more
than 50 km, the paratype locality being Calama (8°03'S, 62°53'W), Rondonia,
Brazil (right or east bank of the Rio Madeira), east of the Rio Jiparand. This
marmoset is believed to occur between the Rio dos Marmelos in the north and
east, the Rio Madeira in the west and the Rio Jiparand in the south, in the state
of Rondonia, Brazil. Ferrari (1993c) reported on the capture of two adult male
M. nigriceps at the Tenharin Indian settlement, on the west bank of the Rio dos
Marmelos (07°57'S, 62°03’'W). (The location of Tenharin on the map, Fig. 2.1,
in Ferrari [1993c] was incorrect. The correct location was shown in Ferrari
[1994].) Ferrari and Lopes (1992) and Ferrari (1993c) argued that it is unlikely
to extend further west than the Rios Madeira and Jiparand, or east to the Rios
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Aripuand and Roosevelt, and the southeastern limits are defined by an area of
savanna vegetation at the headwaters of the Rio dos Marmelos and along the
middle of Rio Jiparana.

2.2.4.8 Mico cf. emiliae (de Vivo, 1985) Rondonia Marmoset

Type locality: This marmoset was first described by de Vivo (1985) as Callithrix
emiliae (Thomas, 1920), the type locality of which is Maloca, upper Rio Curu,
upper Rio Irirf, Rio Xingut, Pard, Brazil. As argued here (see also the text on
M. melanurus), we consider it a distinct form yet to be given a type specimen (and,
as such, a type locality). De Vivo (1985; map 1, p 104) refers specifically to four
localities for his definition of C. emiliae: the type locality of Hapale emiliae
Thomas, 1920 (locality 11); the Foz do Rio Castanho (locality 10; subsequently
attributed to M. marcai by Alperin 1993); Ji-parand, Rondo6nia (10°52'S, 61°57'W)
(locality 13); and Nova Brasilia, Rondonia (10°52'S, 61°57"W) (locality 14). The
last two are candidates for the type locality.

De Vivo (1985) was the first to alert the scientific community to this marmoset of
the state of Ronddnia, Brazil. De Vivo (1985) provided a detailed description of a
specimen from Nova Brasilia. He believed it was Callithrix emiliae (Thomas, 1920),
being similar in pelage color if just a little darker. The Foz do Rio Castanho speci-
mens, later described as Callithrix argentata marcai by Alperin (1993), De Vivo said
were similar, and indicated, as a result, that it occurred east of the Rio Madeira and
north to the west (left) bank of the Rio Aripuana to the mouth of the Rio Roosevelt.
De Vivo (1985) made no mention of the two other localities indicated by Hershkovitz
(1977: 214b, mouth of the Rio Jiparand, upper Rio Madeira; and 214c, Urup4, Rio
Jiparand), but his map indicated that they would also be “C. emiliae.” The discovery
of M. nigriceps (Ferrari and Lopes, 1992) means that the range of de Vivo’s (1985)
“C. emiliae” is restricted to the left bank of the Rio Jiparana.

It is almost certain that these Rondonia marmosets should be considered a new
species, similar to, but distinct from, both M. emiliae and M. melanura. Nagamachi
et al. (1996, 1997, 1999) analysed the karyotype, and Sena et al. (2002) carried
out a phylogenetic analysis of mitochondrial cytochrome oxidase II gene
sequences that substantiated the distinctiveness of de Vivo’s Rond6nia marmoset.
They reported a range delimited to the north and west by the Rios Mamoré-
Madeira, and Jiparand and to the south by the Serra dos Pacdas Novos, where they
indicated it may be parapatric with M. melanura, which is “typically found in the
savannah-like, rather than rainforest ecosystems, that predominate in southern
Ronddnia” (p 81). Ferrari et al. (1995) failed to find any evidence of the occur-
rence of marmosets during surveys of the Guajard-Mirim State Park in west cen-
tral Ronddnia. Likewise no marmosets were recorded at Pimenta Bueno on the
upper Rio Jiparana (Ferrari et al. 1996a). The range of this marmoset is evidently
much smaller than previously thought. Conversely, the saddleback tamarin,
Saguinus fuscicollis weddelli, once believed to be restricted to the west of the Rio
Madeira (Hershkovitz 1977), was found at both localities. Ferrari et al. (1996a)
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pointed out that this indicates a much larger range in this portion of the Amazon
than that portrayed by Rylands et al. (1993), and discussed the contrasting habitat
preferences and competitive abilities of the two species (see also Lopes and
Ferrari 1994) similar to that recorded by Ferrari and Lopes (1996) for M. argen-
tatus and Saguinus niger.

2.2.4.9 Mico humeralifer (Geoffroy Saint-Hilaire, 1812)
Santarém Marmoset

Type locality: Brazil, restricted to Paricatuba, the left bank of the Rio Tapajés, near
the mouth, Pard, Brazil (Hershkovitz 1966).

Field research since the publications of Hershkovitz (1977) and Rylands et al.
(1993) has divided up and diminished the supposed distribution of the Santarém
marmoset. Hershkovitz’s (1977) range is now shared by four marmosets, being
occupied by M. mauesi (the Maués marmoset), M. saterei (the Sateré marmoset),
and M. acariensis (the Rio Acari marmoset) besides M. humeralifer. According to
our current understanding, M. humeralifer occurs south of the Rio Amazonas,
between the Rio Maués (and possibly its tributary, the Rio Parauari) in the west
and the Rio Tapajds in the east. The southern limit is not known, but it may be in
the region of the Rio Paracari. The southernmost locality for the Santarém marmo-
set plotted by Hershkovitz (1977) was Vila Braga (4°25'S) on the Trans-amazon
highway, just north of the Amazodnia National Park. A pale orange-brown marmo-
set very similar to M. humeralifer obtained from the Rio Arapiuns in the northern
part of the range was photographed by Mittermeier et al. (1988, p 20) in the
collection of the Belém Primate Centre. This may well be a new and as yet unreg-
istered species.

2.2.4.10 Mico chrysoleucus (Wagner, 1842) Golden-White
Tassel-Ear Marmoset

Type locality: Borba, lower Rio Madeira, Amazonas, Brazil (Hershkovitz 1977).
(Note: chrysoleuca used with the feminine genus “Callithrix” is here changed to
chrysoleucus to agree with the masculine Mico.)

M. chrysoleucus is almost completely white, with an unpigmented face and long
white ear-tufts. The body is pale gold to whitish and the tail, fore- and hindlimbs
are golden to orange. Very little known, it occurs in a sliver south of the Rio
Amazonas, between the Rios Madeira and lower Aripuana in the west and the Rio
Canuma (= Cunumad) in the east (Hershkovitz 1977; Silva and Noronha 1996).
It occurs on the north (left) bank of the Parand Uraria (M. mauesi occurs on the
opposite side of the Urarid). Silva and Noronha (1996) observed M. chrysoleucus
at Santa Barbara, on the left bank of the Rio Canuma. The southernmost locality is
Prainha, a short distance north of the mouth of the Rio Roosevelt, on the east (right)
bank of the Rio Aripuani. It is probable that Prainha is near the southern limit to
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its distribution, which may be marked by the headwaters of Rio Sucunduri, Serra
do Sucunduri toward 8°S.

2.2.4.11 Mico mauesi (Mittermeier et al., 1992)
Maués Marmoset

Type locality: West bank of the Rio Maués-Acu, directly across the river from the
town of Maués, Amazonas state, Brazil. Located in central Brazilian Amazonia,
south of the Rio Amazonas and between the Rio Madeira and the Rio Tapajos
(3°23'S, 57°46'W) (Mittermeier et al. 1992).

In the original description, the Maués marmoset was known only from the imme-
diate vicinity of the type locality, but local people informed that it occurred along the
Rio Maués to the south of the type locality and to the west as far as the Parand Uraria
and Rio Abacaxis (Mittermeier et al. 1992). Silva and Noronha (1995) reported a
further locality: Santa Maria, on the right of the lower Rio Abacaxis, municipality of
Nova Olinda do Norte, state of Amazonas (3°54'S, 58°46'W). They also obtained
reports of M. mauesi occurring in the vicinity of the town of Abacaxis, on the right
bank of the Rio Abacaxis (3°55'S, 58°45'W), a few kilometers downriver from Santa
Maria. It was reported not to occur at Sdo Jodo on the left bank of the Rio Marimari,
near its confluence with the Rio Abacaxis (3°57'S, 58°48'W), or at two other
localities on the west bank of the Rio Abacaxis. Silva and Noronha (1995) reported
the occurrence of a bare-eared marmoset on the west bank of the Rio Abacaxis, which
they later described (1998) as Callithrix saterei.

2.2.4.12 Mico saterei (Silva and Noronha, 1998) Sateré Marmoset

Type locality: Mouth of the Rio Canuma, the right bank of the lower Rio Canuma,
in front of its confluence with the Parana Uraria (3°59'50.8"S, 59°05'36.7"W).

M. saterei occurs in the interfluvium of the Rios Abacaxis (in the east) and
Canuma-Sucunduri (in the west), right bank tributaries of the Rio Madeira. It is a
most unusual-looking marmoset, which lacks ear-tufts despite being surrounded
by marmosets displaying extravagantly hirsute pinnae (humeralifer, chrysoleucus
and mauesi). M. acariensis occurs on the opposite (left) bank of the Canuma-
Sucunduri, and M. mauesi, on the opposite (right) bank of the Rio Abacaxis.
The lack of ear tufts is significant when considering Hershkovitz’s (1977) original
separation between the bare-ear marmosets (subspecies of argentata) and the tas-
sel-ear marmosets (subspecies of humeralifer). The black-tailed marmoset and the
marmosets east of the Rio Tapajés are certainly largely or entirely bare-eared, but
so too are the forms recently discovered in the interfluvium of the Tapajos and
Madeira (saterei, nigriceps, manicorensis, the Rondonia “emiliae,” and marcai).
M. intermedius and M. acariensis have small thin tufts growing from around, not
within, the pinna. A notable aspect of M. saterei is the distinctive pale thigh stripe,
shared most particularly with melanurus, intermedius, and acariensis, and hinted
at by the hip patch in mauesi and humeralifer to the north of saterei. Only the



2 The Systematics and Distributions of the Marmosets 51

entirely pale M. chrysoleucus lacks it (see Van Roosmalen et al. 2000, Fig. 2.3).
These marmosets all occur between the Rio Roosevelt-Aripuana-Madeira and the
Rio Tapajés.

2.2.4.13 Mico manicorensis (Van Roosmalen et al., 2000)
Manicoré Marmoset

Type locality: Seringal Sdo Luis, east bank of the middle Rio Madeira, in the vicinity
of the town of Manicoré, state of Amazonas, Brazil. This region is located in south
central Amazonia, Brazil, south of the Rio Amazonas, east of the Rio Madeira, and
west of the lower Rio Aripuani. Coordinates for the type locality are 05°50'28”S,
61°18'19”W, altitude 45 m (van Roosmalen et al. 2000).

The Manicoré marmoset is known from the west bank of the lower Rio Aripuana
from the mouth, west as far as the Rio Manicoré, and south toward its headwaters.
Despite the map provided by van Roosmalen et al. (2000), it evidently does not
reach the confluence with the Rio Roosevelt — the type locality of M. marcai.
The southern limits are probably marked by the headwaters of the Rio Mataurd or
Rio Araud, about 7°S.

2.2.4.14 Mico acariensis (Van Roosmalen et al., 2000) Rio Acari Marmoset

Type locality: A small settlement on the right bank of the lower Rio Acari, close to
the confluence with the Rios Sucunduri and Canuma3, state of Amazonas, south
central Amazonia, Brazil. Coordinates for the type locality are 05°07'08”S,
60°01'14”W (Van Roosmalen et al. 2000).

Mico acariensis has not been observed in the wild, but according to local settlers
it is known from the right bank of the lower Rio Acari, and it presumably occurs
through the interfluvium of the Rios Acarf (in the west) and Sucunduri (to the east),
south perhaps to a contact zone with M. melanurus between the Rios Aripuana and
Juruena.

2.2.5 Genus Callimico Miranda Ribeiro, 1912
Callimico or Goeldi’s monkey

2.2.5.1 Callimico goeldii (Thomas, 1904) Callimico or Goeldi’s Monkey

Type locality: Rio laco, Acre, Brazil.

This is a monotypic genus, but speculation persists regarding the possibility of
there being more than one species or subspecies. Vasarhelyi (2002) examined the
genetic structure of the founder stock of captive callimicos and concluded that more
than one cryptic subspecies or species may be represented. Callimico goeldii occurs
in the upper Amazon from the Rio Caquetd in Colombia, south through the
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Peruvian Amazon and the extreme western Amazon of Brazil into the Pando region
of northern Bolivia (Hershkovitz 1977). Hershkovitz (1977) predicted that it should
occur in the Ecuadorian Amazon, but none have been found there to date. Despite
its wide range, callimico is notoriously patchy in its distribution and is evidently
absent over a large part of the locality. In Colombia, it occurs from the base of the
Cordillera Oriental of the Andes in the Department of Putumayo between the Rios
Putumayo and Caquetd east at least to the mouth of the Rio Cahuinari, a right bank
affluent of the Caquetd. It is not known to occur in the Colombian trapezius
(Herndndez-Camacho and Cooper 1976; Defler 2004). In Peru, it is evidently lim-
ited largely to the eastern Amazon. Hershkovitz (1977) mapped numerous localities
south of the Rio Napo, along the lower and middle of the Rio Ucayali and the Rio
Tapiche. The westernmost locality given by Hershkovitz (1977, map p 864) is on
the Rio Marafion, but it is listed in the gazetteer as “Apaga (Rio), enters Rio
Putumayo from south at approximately 4°42'S, 77°10'W, P Soini, April 1970, sight
record.” The coordinates would seem to be right, but the description of the locality
wrong, and the Rio Marafion is excluded from the distribution map of Aquino and
Encarnacién (1994). They have callimico definitely occurring only south of the
lower Ucayali (from the mouth of the Rio Blanco), extending to both sides of the
Ucayali at about 6°S, and south along the Andean foothills to the Rios Pachitea and
Madre de Dios. Callimico occurs in the Manu National Park (Aquino and
Encarnacién 1994). From there it extends east into extreme northern Bolivia, north
of the Rio Tahuamanu (Buchanan-Smith et al. 2000; Christen and Geissmann
1994). Christen and Geissmann (1994) reported seeing callimico south of the Rio
Nareuda, indicating it occurs in the south as far as the Rio Muyumanu. Buchanan-
Smith et al. (2000) found no evidence of its occurrence south of the Tahuamanu-
Nareuda. Callimico occurs in a small part in the south-west Brazilian Amazon in
the state of Acre, through the Serra do Divisor south of the upper Rio Jurud to the
Rio Gregério (state of Amazonas), to the Rio laco (above the Rio Acre) on the
south (right) bank of the upper Purus, and into the Madeira basin along the Rio
Abuni in the state of Rondonia (Hershkovitz 1977; Ferrari et al. 1999; Lopes and
Rehg 2003).

2.3 Some Reflections and a Summary

The last three decades have seen some major changes in the way we perceive and
catalogue the South American tamarins, marmosets, and callimico. Hershkovitz
(1977) summarized our understanding of this group in the late 1970s with
Cebuella as a primitive ancestral form (his interpretation being that the evolution-
ary tendency in this group of primates was to increase in size), Callimico as an
outgroup family of its own, and three species of “true” marmosets — Callithrix
argentata with three subspecies, C. humeralifer with three, and C. jacchus with
five. Adjustments to this taxonomy came from the realization that the group as a
whole was tending to decrease, not increase, in body size (Ford 1980; Leutenegger
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1980; Martin 1992), from genetic studies, both karyological and molecular that
provided us with revealing insights as to the affinities and differences of the vari-
ous forms, from morphological studies validating the classification of the Atlantic
forest marmosets as species (and the validity of the form kuhlii), and from the
discovery of numerous new species. We have now come to recognize a diversity
of marmosets that is more comparable to that of Saguinus than was previously
documented by Hershkovitz (1977). Hershkovitz recognized the existence of 12
marmosets (including Cebuella) and 33 tamarins of the genus Saguinus. Groves
(2005), on the other hand, was able to list 21 marmosets (placing Mico, Cebuella
and Callibella as subgenera of Callithrix) and 32 tamarins. It was the exploration
of the Tapajés-Madeira interfluvium that brought to light eight previously
unknown marmosets since the description of Callithrix (now Mico) intermedius
by Hershkovitz (1977). Further surveys will probably reveal yet more in the coming
years. No “new” species of tamarin has been described since Saguinus nigricollis
hernandezi Hershkovitz, 1982.

As pointed out to us by Susan Ford, it is curious that the pygmy marmoset,
Cebuella, the dwarf marmoset, Callibella, and callimico have failed to produce the
diversity of forms that characterize Callithrix, Mico, and Saguinus. This is in part
dependant on our vision as to the generic separation of these forms and what com-
prises a “marmoset radiation” — for Groves (2001, 2005) the question would have
no meaning because the pygmy marmosets and the dwarf marmosets are a compo-
nent of the marmoset radiation, not a separate radiation in themselves. How we
classify these animals inevitably affects the way we attempt to explain their evolu-
tion and adaptive radiations.

It would seem evident that while all have evolved to occupy the niche of a small
arboreal faunivore-frugivore, their evolutionary diminution in size being associated
with an increased breeding rate, one of the key gauges to our understanding of this
group is their capacity to substitute fruits for plant exudates — something which
undoubtedly evolved in an ancestral montane (as opposed to lowland) form in
south-east Brazil, that suffered periodic (or even a generalized) scarcity in fruits,
and which is today represented by the forms Callithrix aurita and C. flaviceps.
Extreme specialization in tree-gouging to obtain gums evolved twice: Callithrix
jacchus and C. penicillata in highly seasonal and dry forests of the north-east and
central Brazil and Callibella and Cebuella pygmaea in the Amazon (Rylands
1984). The forces driving these two extremes of specialization were, of course, dif-
ferent. For C. jacchus and C. penicillata, it allowed them to occupy highly seasonal
and dry forests in central and north-east Brazil, that lack fruits for long periods of
the year. For the pygmy and dwarf marmosets, it was the occupation of a niche that
could avoid competition with tamarins (saddleback and moustached), or other mar-
mosets, in the case of Callibella — parapatric or sympatric speciation. Their diminu-
tive size and minute home ranges exclude any possibility of their having access to
their preferred fruits year round.

The case of Callimico (and what must have been the loss of the callithrichid
twinning unique in mammals, if we are to believe the conclusions of the geneticists)
remains a mystery, but the answer, if it is available to us, will be found in a profound
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understanding of the forest’s resources — what its habitat has to offer in space and
time, in dispersion and abundance, that Callimico has specifically evolved to
exploit. Its enigmatically patchy distribution may well be a reflection of a habitat
(sensu lato) abundant in the past and now disappearing (Izawa 1979).
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