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INTRODUCTION

I. General Background.

The work pfesented in this thesis represents a union between
primatology and the histological-histochemical microanatomy of skin.

Primate skin is not a new subject. Indeed, a large number o%
publications, which are fragmentary in scope, appear in the older
literature., Most are concerned with pigmentation, hair texture,
coat coloration, dermatoglyphics, hair patterns, or glandular con—
centrations. Noiwithstanding histological materials of dubious quality,
limited knowledge of skin structure, and primitive technological
methodology, most authors of these early studies managed o make
significant contributions to our understanding of the skin of primates.1

The first comprehensive study of the skin of a primate to employ
modern methods of histology and histochemistry appeared less than a
decade ago (Montagna and Ellis, 1959). 1In this publication, the
senior author expressed the view that systematic comparative studies
of skin in members of a family or order may turn up different modi-
fications of cutaneous structures and thus provide information on
phylogenetic relationships. Therefore, in identifying the many
adaptations in the skin of primates, it was hoped that emphasis on
basic underlying patterns would be a valuable point of reference to
students of evolution, systematics, COmparative physiology,bexperi—

mental biology, and dermatology.

1IvIany of these original investigators will be acknowleged at
that place in the Discussion where their work is most apropos to the
findings presented in this survey.



II. Statement of Problem.

As the cutaneous systems of an increasing number of prosimians
and 01d World monkeys (catarrhines) were subsequently examined and
the properties cataloged, this aim was partially realized. Many
experimental models were brought to light and general phylogenetic
trends began tc develop. However, a conspicuous vacuum existed within
the hierarchy of primate subjects to be studied, namely the Néw World
monkeys (platyrrhines).

Although New World monkeys represent approximately 30% of all
primate genera and 34% of all primate species,1 the integument of
only 1 genus and species had been examined in detail (Hanson and
Montagna. 1962) prior to the initiation of the present survey in
1966, It therefore became apparent that a thorough survey of New
World monkeys was imperative in order to more fully understand the
overall phylogeny of the Order Primates and, more specifically, to
elucidate the phylogenetic stature of the colorful New Worid inhabi-
tants. This, then, is the aim of the present work.

Before proceeding, however, it is necessary to introduce 2 gen-—
eral topics: 1) obsitacles surrounding the study of New World monkeys,

and 2) systematic definitions and a review of the primates.

ITI. Obstacles Surrounding the Study of New World Monkeys.

. The New World monkeys are an interesting experiment in evolu-

tion; they constitute a large, highly divergent complex that has

1'I‘hese statistics ére based upon a comprehensive list prepared
by Buettner-Janusch (1963).



undergone an adaptive radiation in isolation. Because numerous sﬁbu
groups successfully adapied to their respective arboreal niches, New
World monkeys represent one of the most varied of all primate infra-
orders; this fact is sﬁpported by systematic biologists who recog-
nize as many as 5 to 7 subfamilies within the complex.

To date, some 20 genera and subgenera, 76 species, and 176 sﬁb—
species have been described. To add to this confused state, many
taxonomic nomina are accompanied by incorrectly appliéd synonyms,
bomonyms, and a variety of colloquialisms. It is regrettable that
subtleties in color variation between individuals of a given sub-
species, or unrecorded pelage variances in immature and aged individuals,
were once considered sufficient characters for the designation of
a new species or subspecies. Only the total aggregate of an or-
ganism's behavior, disfribution, ecology, genetics, and morphology
can determine its classification and nomenclature. Far too much
emphasis was placed upon taxonomy; far too little effort was expended
on biology. Consequently, a Iucid study of the evolution of New
World monkeys has always beeﬁ bogged down by a quagmire of taxonomic
confusion.

There are other obstacles to the study of New World monkeys,
e.g.,_the physical barrier. Much of the tropical rain forest remains
impenetrable,and vast regions of the Amazon basin await exploration.
Geographical delineation of species—complexes is difficult, a% best;
rivers shift, natives are vague, and many traders are unreliable.

Animal dealers are dependent upon traders, who in turn are
dependent upon natives. The native Indian who comes to a trading

post has, in all liklihood, become aware of the supply and demand



concept. He has learned to be selective in an economic sense.
The monkeys in his dugout represent bartering power for food staples
and supplies. £s a rule, he brings only those monkeys that are

in demand, i.e., animals that are widely used in large numbers by
research. He is not inclined to reveal their locale of capture,

lest some enterprising competitor usurp his favorite collecting
haunts. Hence, uncommon species and precise locale data are rarely
obtained.

Other deterrents to the accumulation of sufficient material for
a thorough survey of the New World monkeys include international
friction, internal political strife, and conservation. At present,
the Brazilian government has imposed toial resiriction upon the
exportation of 2 genera endemic to its country, namely, the woolly
spider monkey (Brachyteles) and golden lion~tamarins (Leontideus).

Should an investigator receive living specimens that are in
relatively good health, one impediment remains: the correct identity
,Of the animals. The accurate classification of a New World monkey
is less simple than it would seem; there are numerous taxonomic
pitfalls.

Carelessly used article adjectives are misleading, Many an
investigator has doubtlessly been informed that the diminutive
ceboia upon whiph his experiment is based is the white-faced tamarin
(Sagginus).‘ In actuality, tﬁe animal is a white-faced tamarin, 1 of
.26 recognized species and subspecies. Similarly, the tufted-eared

marmoset (Callithrix) is not necessarily the nominotypic species;



it is, however, a species of the 10 listed under that genus.

Taxonomic confusion also exists as a direct resul? Qf the usage
of colloguial terminology; this is illustrated by the following
example: squirrel monkeys (Saimiri) in no way resemble suirrels,
but an investigator who orders squirrel monkeys from an animal dealer
may receive Indo-Malayan tree shrews (Tugaia). Such a mistake ié
not altogether implausible, because tree shrews do resemble squirrels;
as a matter of fact, local natives make no distinction, calling
both tupai (Eimerl and DeVore, 1965),°

If the investigator, cited above, acfually receives squirrel
monkeys, he is confronted with an arduous taxonomic task: a3 présent,
the genus Saimiri contains 5 species and 15 subspecies. Therefore,
unless the investigator consults the literature for original descrip-
tions~-granting that his particular animals have been named and
described~-he stands a good qhance of misidentifying them. But the
prose of original descriptions contains highly technical terminology
~and therefore, should the investigator harbor any doub{s, he must
finally confirm his tentative identification by conferring with a.
taxonomist. Unfortunately, there are too few qualified taxonomists;
of these, it is the author's opinion that 1 only is eminently quali-~
fied to classify New World monkeys.2

The author has dﬁelled on this discussion because a conscien-

tious approach to the accurate determination of primate species

1n 1963, precisely the same misunderstanding took place at the
Oregon Regional Primate Research Center (pers. comm., A. J. Warren).

2Dr. Philip Hershkovitz, Chicago Field Museum of Natural History.



is of prime importance (Hershkévitz, 1965). Montagna‘has shown that
histological and histochemical studies of skin in 2 species of
Galago reveal very great differences; such differences are of the
magnitude one would expect between more distantly related animals
(Buettner-Janusch, 1963). Because subhuman primates vary so much
from one species to another-—each possessing its own unique outan;ous
characteristics——the correct generic determination of an experimental
primate subject, alone, is inadequate. The proper identity of the
species must be ascertained, and it must be done so systematically.
The practice of simply assuming a species designation is both inept
and unfounded. One wonders how many valid experimental results have
been published, based upon subhuman primates whose taxonomic deier—

minations were invalid!

IV. Systematic Definitions and a Review of the Primates.

In the preceding section, terms such as primate, family, pro-

simian, infraorder, platyrrhine, subfamily, and ceboid were used.

What are their meanings and in what way are these various ranks and
categories related? In order to establish a fundamental working
knowledge of primates and gain a better perspectivé of the systematic
framework of the Order Primates (Linnaeus 1758), it is the purpose of
this section o explain, define, and restrict such taxcnomic ranks
and nomenclatorial terms.

Nearly one century ago, Mivart (1873) set down what may still

be the best general description of a primate; this classic definition



is quoted from Hill (1953):

"Unguiculate, claviculate placental mammals, with
orbits encircled by bone; three kinds of- teeth, at
least at one time of life; brain always with a pos-
terior lobe and calcarine fissure; the innermost
digit of at least one pair of eitremities opposable;
hallux with a flat nail or none; a well-developed
caecum; penis pendulous; testes scrotal; always two

pectoral mammae,"

Although other mammalian orders are also characterized by some of
these features, the possession of a total complement of such ana—
tomical characteristics is unique only to Primates. |

The Primates are 1 of 18 extant orders of true placental ( sub-
class Eutheria) mammals. They do not occupy the paramount position
in this mammalian schema, however, but are placed much lower in the
list between the bats (order Chiroptera) and armidillos, sloths,
and anteaters (order Edentata). Although primates are the most gen—
eralized existing mammals, and although they possess relatively large
cerebral hemispheres, they have not developed far in the hierarchy
of specialization (Montagna, 1963). It is generally held that the
moles, shrews; and hedgehogs (order Insectivora) are their closest
living relatives.

Unlike cosmopolitan man, subhuman primates are largely res-
tricted in distribution to the tropical regions of Central and

South America, Africa, Madagascar, Asia, and the Fast Indian Archipelago

The tree shrews (superfamily Tupaioidea) are the sole exception;
although they are not characterized by a fully-developed grasping hand
with an opposable thumb, paleontological studies tend to favor their
inclusion within the Primate order (Simpson, 1962).



(sumatra, Borneo, Celebes, Malay States, and Philippines), i.e.,'
Eetween the latitudes 40° N. and 35° S. Throughout this range occur
some 60 genera and 225 living species, which vary greétly in size,
appearance, locomotion, habitat, and behavior,

A gorilla (Qorilla) may weigh 700 pounds; a mouse lemur (Micro-
EEEEE) may weigh only 50 grams {Buettner-Janusch, 1966). Some, iike
a tree shrew (EEBEiE)v are rodent—~like in appearance; others, like a
chimpanzee (Pan), are hominoid. Some macaques (Macacaz) dwell at
sea level; langurs (fresbytis) have been observed at 12,000 foot
elevations in the Himalayas. Some, like fhe African bushbabies
(Galago), are nocturnalj others, like the capuchins (Cebus), are
diurnal. Some, like the slow loris (Loris), are indolent; others,
like the marmosets (Callithrix), are extremely active. Primates
may be herbivorous, omnivorous, or carnivorous. MNeost are arboreal;
a few, like the baboonsg (Eigig), are primarily‘terrestrial. Some
primates crawl quadrupedally, oﬁhers leap, and still others walk or
run bipedally.

How is this highly variable group of individuals classified;
in what manner is the Order Primates categorized?

The ensuing discussicn of the Primates is largely a condensation‘
of the following works: Booth, 19553 Buettner-Janusch, 1963; 1966; Clark,
1962; Eimerl and DeVofe, 1965; Bl lioh 1913;>Fiedier, 1956; Fooden, 1963;
Goeldi, 1907; Hershkovitz, 1949, 1955, 1958, {959, 1963, 1966; Hill, 1953,
1955, 1957, 1960, 1962; Lyon, 1913; Miller, 1933; Napier and Napier, 19673
Pocock, 1907, 1918, 1920, 1925, 1934; Regan, 1930; Reman, 1961; Sanderson,

1957; Schwartz, 1928; Simpson, 1945, 1962; Walker, 1964; Washburn, 1944.



Primates are divided into 2 large suborders: the prosimiané
(Prosimii, Illiger 1811 = Strepsirhini, E. Geoffroy 1812) and anthro—
poids (Anthropoidea, Mivart 1864 = Pithecoidea, Pocock, 1918). Each
of these divisions is subdivided into 4 monophyleticAtaxa, according
to Simpson (1962) and Buettner—Janusch (1963, 1966).

Prosimians arose someléo million years ago. Barly German
naturalists called them half-monkeys (Halbaffen); this term is fitting
because the Prosimii are considered intermediate in development
between the Insectivora and Anthropoidea. This point is illustrated
by the first moncphyletic prosimizn taxon, the tree shrews (infra-
vorder Tupaiiformes = family Tupaiidae).

Tree shrews are the most primitive living primates. They occur
throughout southeastern Asia where, because of their small size,-
pointed muzzles, bushy tails, and energetic activity, they are likened
to squirrels. Their dental formula is unique among the Primates:
2.1.3.3., Although members of this taxonomic group possess some
. anatomical traits that are characteristic of an insectivore, most
resemble a primate; fhey particularly resemble those 9 primate genera
that comprise the second monophyletic taxon, the lemurs (infraorder
Lemuriformes = superfamily Lemuroidea).

All 21 living species of lemur are restricted in distribution
to the island of Madagascar. Like the New World monkeys, they are
an excellent study of adaptive radiation in isolation. The group is

highly diversified, containing adult individuals that vary from several



10
inches in length (Microcebus), to the 4-foot-tall indris (Indri).
Also included in this group is the peculiar aye-aye (Daubentoqig).
The dental formula of the lemurs, excepting LeEilemur; ig the same
as that of the Lorisiformes: 2:1:3.3.,

2.1.3.3.

The infraorder Lorisiformes constitutes the third monophyletic,
prosimian taxcn. Its members are arboreal and nocturnal. Strncfﬁral
limb modifications are the principal basis for their subdivision into
2 groups: the lorises (family Lorisidae = subfamily Lorisinae) and
galagos (subfamily Galagiﬁae). The lorises, whose limbs are equal
or subequal in length, are deliberate, slow-moving, hand-over-hand
climbers. Their tails and external ears are small and inconspicuous.
The Lorisinae are composed of 4 monotypic genera: the potto (EEEE”
dicticus), angwantibo (Arctocebus), slender loris (Loris), and slow
loris (Nycticebus). The former 2 genera are African; the latter occur
in southern India and Ceylon, and southeast Asia, respectively. By
contrast, the Galaginae are characterized by greatly elongated pelvic
limbs that enable them to move by saltation, i.e., kangaroo-like leaping
and jumping. Commonly called galagos or bushbabies, the Galaginae
possess large, conspicuous external ears and long, bushy tails.

A1l inhabit Africa.

The'infraorder Tarsiiformes (= familj Tarsiidae), the fourth
monophyletic prosimiaﬁ taxon, consists of a singlé geﬁus, Tarsius.
Once distributed over moét of the Northern Heaisphere, tarsiers are
now restricted exclusively to islands in the East Indian Archipelago.
Crepﬁsoular and nocturnal tree-dwellers that feed upon insects and

lizards, they are distinguished by enormous eyes, large ears, long



1
tails, and highly-developed hindlimbs; the latier enable them to
execute frog-like leaps of great distance with amazing accuracy and
agility. Their dental formula is uﬂlike‘that of other primates:
%;%L%;%;. Recent analysis of orbital structure in Tarsius indicates
tga; ée;bers of the genus should no longer be considered linzal rela-
tives of the anthropoids; rather, they are considered to be living
Eocene relicts that managed to avoid extinction (BuettnerwJanusch,
1966).

A synoptic list of those Prosimii, to which references have
been or will be made, is presented in Table 1; like Tables 2=4, it
is based largely upon the works of Simpson (1945) and Buettner—
Janusch (1963). The list is by no means complete. It should be
considered an aid, only, to the understanding of taxonomic status
within the suborder Prosimii.

Thne second and larger primate suborder is the Anthropoidea;
it is composed of some 35 génera and 140 species. The marmosets,
monkeys, macaques, baboons, langurs, gibbons, chimpanzee, orangutan,
gorilla, and man are all included in this highly variable group.

Its members are usually subdivided by 1 of 3 categorical methods:
the designation and recognition of 2 infraorders, 3 superfamilies,
or 4 monophyletic, anthropoid taxa. Each method hés its advantages
and limitations.

The anthropoids may be classically divided into 2 infraorders:
Platyrrhini and Catarrhini. These divisions are credited to E.
Geoffroy St. Hilaire (1812) and Hemprich (1820), both of whom employed

the term platyrrhine to describe the "broad-nosed" New World monkeys
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(superfamily Ceboidea) whose nostrils aré separated by wide nasal
septa, and the term catarrhine to described the "downward, narrow-
nosed" 01d World monkeys (superfamily Cercopithecoidea) and great
apes (superfamily Hominoidea) whose narrow nasal septa permit the
nostrils to be closer together, comma~shaped, and inferiorly direc-
ted. Although some platyrrhines are descriptively catarrhines
(Pooock,.1925), the platyrrhine-catarrhine infraordinal system
is still preferred by some authorities, For example, Hershkovitz
(pers. comm.) states that the use of "Ceboidea" is disturbing.
As proposed, and employed, the name implies that New World monkeys
(Ceboidea), 0l1d World monkeys (Cercopithecoidea), and hominoids
(Hominoidea) diverged from‘a common monkey-like ancestor, suborder
Anthropoidea. Because the New and 0ld World monkeys almost certain-
ly evolved independently from different lemuroid ancestors, he pre-
fers to use Platyrrhini and Catarrhini as suborders, each derived
from a prssimian.

Simpson (1945) abandoned the classic, infraordinal system and
Proposedrthat anthropoids be considered 3, not 2, well-marked sub--
divisions: +the superfamilies Ceboidea, Cercopithecoidea, and Homi~
noidea. He objected to the cercopithecoids and hominoids being treated
as one (Catarrhini)-—as implied by the classic arrangement-—gtating
that all 3 may be of equal antiquity.

Simpson's revised monophyletic taxa (1962) were but a slight
departure from his original (1945) view. He chose to divide the
latter taxon (superfamily ﬁominoidea) into 2 families: Pongidae

and Hominidae. Hence, 4 monophyletic, anthropoid taxa are generally



13
recognized at present: superfamily Ceboidea, superfamily Cerco-
pithecoidea, family Pongidae, and family Hominidae. They will be
discussed in this order. |

The superfamily Ceboidea (Simpson 1931) is the only group of
monkeys that inhabits Central ard South America. All ceboids are
adapted to an arboreal existence; they dwell throughout the tropical
forests of the state of San Luis Potosi in Mexico (23° N.) southward
to Argentina (27° S.) and are particularly abundant in the Amazon
Basin., All but 1 genus (Aotus) are diurnal. The intergeneric

variation in size of adult members is considerable; the pigmy marmo—

set (Callithrix [=Cebuella]) may weigh only 90 grams, whereas a

howler monkey (Alouatta) may approach 9 kilograms. Four genera
of New World monkeys are unique among the Primates in that they
possess a true prehensile tail; this highly specialized structure,

sometimes called a fifth-hand, subserves the functions of grasping,

1Particular emphasis will be placed upon a review of the New
World mornkeys (superfamily Ceboidea = infraorder Platyrrhini) because
the major portion of the thesis is concerned with this taxonomic
group. The historical, ecological, and behavioral background of each
of the New World species employed in ihis survey will be discussed
in the present Introduction. However, in order to restrain a poten-
tially voluminous work and keep it within reasonable limits, the
author has chosen only to describe the histological and histochemical
details of the skin of the following species of Callithricidae under
Results: Callimico goeldii, Callithrix argentata, Callithrix pygmaea,
Saguinus fuscicollis illigeri, and Szguinus cedipus. Consequently,
the significant cutaneous characteristics of the following species
of Ceboidea will be confined to the Discussion: Cebus albifrons,
Sairimi sciureus, Alouatta caraya, Ateles geoffroyi, Legothrix
lagothricha, Aotus frivirgatus, Callicebus moloch, Callicebus tor—
quatus, Pithecia monachus, and Cacajao rubicundus,
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maintaining equilifrium, tactile sensation, and locomotion. Aside
from the superfamily's geographical distinction, the majority of
its members are also characterized by their relatively platyrrhine,
laterally- irecfed nostrils and an imperfectly opposable pollex.

The New World monkeys1 (superfamily Ceboidea) are currently
divided into 2 families: the Cebidae and Callithricidae.2 The
family Cebidae (Swainson 1835) is distinguished from the family
Callithricidae by its dental formula: _g__}__.%_%_ Unlike callithri-
cide, the cebids are generally larger, possess flattened or curved
nails on all digits, and usually produce a single offspring. The
family is presently subdivided into 6 subfamilies and 12 generz;
the order in which these categories will be discussed corresponds
to the systematic outline presented in a synoptic list of the Cebidae
(Table 2).

The subfamily Cebinae (Mivart 1865) is among the most widely
exported group of American monkeys. Its members are diurnal, long-
tailed cebids that have relatively oval heads, pregnathous faces,
and vertically implanted incisors. The subfamily is divided into
2 major groups: the capuchins (Cebus) and squirrel morkeys (Sai-
Eiﬁi)' Both genera are widely distributed in the Americas and are

sympatric throughout a large portion of this territory (Map 1).

1As defined by Buettner-Janusch (1966), a monkey is any quadru-
pedal primate other than a prosimian or hominoid., Although the term
is more frequently associated with New World primates, it is equally
applicable to the nonpresimian, nonhominoid primate inhabitants of
the 014 World. =

2Simpson (1962) suggests that the family status assigned these
2 groups may only exaggerate the difference between 2 such closely
related families.
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The genus Cebus (Erxleben 1777) is generally divided into 2 .
groups: those with, and those:ﬁithout headtufts. Its members
(capuchins) are so phenotypically varied that the preéise number of
species has long been a matter of conjecture. The capuchins occupy
a discontinuocus range from Honduras to Paraguay, including Venezuela,
Colombia, the Guianas, Amazon Basin, Bolivia, southern Brazili, ‘
Argentina, and the island of Trinidad (Map 1)« In their native
habitat of dense tropical forest, the omnivorous capuchinsg chatter
and frolic in troops of 20-30 individuals. Capuchins are known to
attain a weight of 4 kilograms and a longevity of 30 years (Walker,
1964). Members of the genus Cebus are singularly peculiar in that
they possess a completely haired prehensile tail, ! Becausgse they
often carry this tail with the tip in a coiled position, capuchins
are sometimes referred to as "ring-~tailed monkeys." This term is
uhfortunate‘and should be restricted to the descriptively appro-

priate prosimian lemur, (L. catta). Cebus albifrons (Fig. 7), the

white-browed capuchin, was originally described by Humboldt in 1811
from the banks of the Rio Orinoco on the Venezuelan—-Colombian border.
Like the other species of capuchin--C. apella, C. capucinus, and

C. nigrivittatus—it is colloquially referred to as "organ grinder's

monkey." All capuchins adapt to captivity, are tractable, display
facial expressiveness, and havg'considerable dexterity. They some~
times employ the latter talent to catch objects in the air, pick

locks, and unfasten chains (Hill, 1960).

'Whereas the prehensile tails of all Alouattinae and Atelinae
are characterized by ventral, glabrous friction surfaces, those of
Cebus are hairy. In this respect, the capuchins occupy a unique

position in the Order.
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The squirrel monkeys, genus Saimiri (Voigt 1831), represent the
other major diﬁision of the subfamily Cebinée. iUnlike the capuchins,
their long thick tails are not prehensile; they aré used only for
support and balance, Squirrel monkeys inhabit.the dense, vine-entwist-
ed forest that borders river banks in the Amazon valley and the Guianas.
They are also widely distributed between Costa Rica and Bolivia
(Map 1). Perhaps the most common and prolific type of monkey in
fhe Americas, they have been reported in flocks numbering several
hundred. The small-faced, brightly colored squirrel monkeys subsist
on a diet of flowers, fruits, nuts, and insects. They weigh approxi-

mately 1 kilogram and have a life span of 15-20 years. The common

squirrel monkey, Saimiri sciureus (Linnaeus 1758), is probably the

best-known and most widely used species (Fig. 8).

The subfamily Alouattinae (Elliot 1904) consists of 1 genus,
Alouatta (Lécépéde 1799) and 6 species. I%s members are the largesi
of the New World monkeys; adults may weigh as much as 9 kilograms
(Walker, 1964). They are characterized by a prominent beard, long
silky hair, and a large prehensile tail that is glabrous on the
distal one-third of its venter. A sloping symphysis menti an& deep -
expanded jaws, which embrace an inflated hyoid, give them a goitrous
appearance. An abnormal cranial form lends a forbidding expression
to their face (Fig. 9). The genus is widespread in the forested
American_ tropics, ranging frdm Veracruz, Mexico to Bolivia, Ecuador,
'Brazil, Paraguay, and Trinidad (Map 2). Much of our knowledge of
the behavior of this genus we owe to Carpenter (1934). The inflated

- hyoid apparatus is used to vocalize and the reportedly "insufferable"
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éounds produced by these animals are the basis for their colloquial
ﬁame,»howler monkey. They are at home in the uppermost stratum of
the rain forest canopy, and seldom descend to the ground. They are
pronograde and travel in troops of 4~40. They adhere to territorial
rights and concertize regularly at dawn and dusk. The howler monkey
is reported to be a vegetarian in its natural habitat.1 Femalesg
arc more prevalent than males by a ratio of 799:23d; they are also
the dominating sex. The Carayanese howler monkey (Fig. 9) is the

species that will be referred to in this study: Alouatta caraya

(Humboldt 1812).

The subfamily Atelinae (Miller 1924) has features somewhat
intermediate between the Cebinae and Alouattinae; its members possess
true prehensile tails but lack abnormal cranial form and special-
ized mandibulohyolaryngeal apparatus. The Atelinae are subdivided

into 3 genera: Ateles, Brachyteles, and Lagothrix.

The genus Ateles {E. Ceoffroy 1806) ranges from southern Mexico
to central Bolivia and the Mato Grosso of Brazil (Map 3). Its 4
recognized species are all characterized by a slender build, small
head, prominent muzzle, disproportionately long arms that are more
elongated than the légs, and a tail that is half again the length
of the head and body. This overall, arachnoid-like appearance is
denoted by their commoh name, ;pider monkéy. Manj forms have a
biack face and white eye.rings; their pelage i; attractively colored,

but lacks underfur. The female has a pendulous clitoris that is

In this respect, it resembles the 0ld World leaf-eaters,
i.e., the indrisoid lemurs, langurs, and colecbus monkeys.



18
equal in length to that of the male penis. Individuals may weigh
as much as 7T kilograms. Spider'monkéys are ffugivorous and travel
in bands of 10-40. Because different bands occupiéd the same terri-
tory at different times of day, Carpenter (1935) concluded that terri-
- tory is defined by time as well as by space. Spider monkeys are more
graceful and have developed a more erect or orthograde mode of loéomo—
tion thap any other New World monkey. They use their long prehen~
sile tails. for swinging, suspending their weight, and picking up
objects. Because their thumbs are absent--although a corresponding
metacarpal bone is present—-spider monkeys use their hands as hooks.
In so doing, they are excellent brachiators.! The golden spider

monkey, Ateles geoffroyi (Kuhl 1820), is one of the more commenly

used species (Pig. 10).

The genus Brachyteles (Spix 1823) is the least kmown of all
New World primate genera. It contains only 1 species, arachnoides
(Spix 1823). Woolly spider monkeys, as the name implies, are inter-
mediate in morphology between Ateles and Lagothrix. The genus
Brachyteles is a2 geographical isolate, which is confined to the
mountains of southeastern Brazil from Bahia to S&o Paulo (Map 3).
Like the genus Ateles, woolly spider monkeys are distinguished by
long slender limbs and a true prehensile tail; their thumbs are
vestigial or absent. They are repofted to be frugivorous and are

thought -to be gregarious.

1Brachiaticm may be defined as movement thal is accomplished
by swinging arm—over—arm along a horizonial support (Buettner—Janusch,
1966). The brachiating ability of spider monkeys parallels that of
the southeast Asian gibbons. 1
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The genus Lagothrix (E. Geoffroy 1812) is composed of 2 species
bf woolly monkey. Although thé genus is geographically confined
(Map 3) to the northwestern corner of South America~-Colombia, Ecuador,
Peru, and Brazil--it is ecologically less restricted, ranging from
sea level to 9,000 foot elevations (Buettner-Janusch, 1966). Unlike
the 2 preceding genera, woolly monkeys have round massive heads ﬂ
and heavy bodies; the vernacular name "barrigudos" refers to their
prominent bellies, An ample growth of underfur contributes to the
woolly appearance of their short thick pelage, hence the derivation
of their common name. Notwithstanding the neckless, muscular appear-
ance of a weight lifter, the relatively large size, and the formidable
canines, woolly monkeys are more tractable as pets than most primates
and are noted for their mild demeanor. They travel in bands of
15~5O individuals and subsist on a diet of fruits and leaves. The
species of Lagothrix employed in this survey is 1g§othricha_(Humboldt
1811); it is commonly called Humboldt's woolly monkey (Fig. 11).

The subfamily Aotinae (Elliot 1913) is composed of 2 small,
strigiforﬁ—like cebid genera that are characterized by orthognathous
faces and large eyes. The first of these genera, Aotus (Humboldt
1811) = Aotes (Humboldt 1811), has the distinction of being the only
noctﬁrnai primate.genus in the New World. Only 1 species (Fig. 12)
is assigned to this genus, namely, trivirgatus (Humboldt 1811).

All described races of owl monkey may be distinguished from bther.
cebids by their greatly enlarged, forwardly directed orbits, which
encroach‘upoh the cheeks, with a resulting shallowness of the maxillae

(Hill 1960). Owl monkeys rarely exceed a weight of 1 kilogram;
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they have long banded fails, dense, soft fur, and a throat sac,
which may be inflated to imparf a rescnant quality to the voice.

Owl monkeys, or night monkeys as they are sometimeé called, are
locally distributed throughout northern South America; they are most
numerous in the Amazon and Orinoce basins (Map 4). They travel at
night in émall family bands, searching for fruits, insects, smali
birds, and bats. Pets of this genus are reported to have lived in
‘captivity for 26 years (Walker, 1964).

The genus Callicebus (Thomas 1903) is locally distributed
over a large area of South America (Mep 4). Its 35~40 varieties,
commonly called titi monkeys, have been reduced to 3 distinct spebies
by Hershkovitz (1963). Titi monkeys inhabit the upper limits of the
forest canopy, where they are omnivorous and live in small family
groups. Their large eyes led early explorers to assume that titis
were nocturnal; it has since been established that they are diurnal
and crepuscular, énly. Unlike Aotus, their pelage is long and silky;
in other respects, however, their form and behavior largely resemble
that of aﬁ owl monkey. Two species of titi monkey, described by
Hoffmannsegg in 1807, are employed in the present study: C. moloch,
the devil titi and C. torquatus, the necklaced titi.

Members of the subfamily Pitheciinae (Mivart 1865) are distin-
guished from other cebids by»the following anatomical traits: moder—
ate to large bodies, clothed with long, coarse hairs; nosés more
-distinctly platyrrhine than any other subfamily; shafts of ribs
more expanded than any other primate; manual digits I and II diver-

gent from IIT, IV, and V; and elongated, upper and lower incisors
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sloping forward and separated from canines by wide diastemata (Hill,
1960). The 3 generic groups of Pitheciinae may also be distinguished
from other cebids, and from each other, by the following cephalic
pelage traits: hair parted down the middle or bouffant-styled
(Pithecia); juveniles fully haired, adults alopecic (Cacajeo);
aﬁd monk-styled haircut with chin hairs forming a prominent goatéé
(Chiropotes). Sakiwinkis, uacaris, and bearded sakis, respectively,
are all restricted in range to that portion of Ecuador, Peru, the
Guianas, Colombia, and Brazil that constitutes the Amazon basin.

(Map 5).

The genus Pithecia (Desmarest 1804) contains 2 species. Both
are cbmpletely arboreal and travel in social groups of 5—10 members.
Sakiwinkis are omnivorous; they are reported to tear small mammals
and birds apart with their hands, before eating them (Walker, 1964).
Contrary to the ferocious disposition connoted by this habit, saki-
winkis are very gentle. The silvered (hairy) sakiwinkis (E. monachus,
E. Geoffory 1812) that the author has observed assume a characteris-
tic, melancholy or doleful expression (Fig. 13). When carefully
handled, they are alert,