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ABSTRACT

Moynihan, M. Some Behavior Patterns of Platyrrhine Monkeys. II. Saguinus
geoffroyi and Some Other Tamarins. Smithsonian Contributions to Zoology, 28:1-77.
1970.

The Rufous-naped Tamarin, Saguinus geoffroyi, is a rather small species of
Panama and northern Colombia. It is diurnal, slightly gregarious, omnivorous (with a
preference for insects), quadrupedal, and most characteristic of dense scrub and low
forest in areas of medium humidity. It interacts with some other species in peculiar
ways which may involve social mimicry. It has a few tactile and olfactory signals, a
moderate number of vocalizations, and many kinds of visual signals, mostly displays.
The communication systems of other members of the genus seem to be similar. They all
include points of resemblance to both the Night Monkey, Aotus, and the marmosets,
Callithrix and Cebuella. Some of the resemblances are difficult to interpret. The
phylogenetic relationships among the three types, and between them and Callicebus,
remain thoroughly obscure. There must have been considerable parallel or convergent
evolution of either behavioral or morphological characters during the history of the
group.
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M. Moynihan Some Behavior
Patterns of
Platyrrhine Monkeys
II . Saguinus geoffroyi and
Some Other Tamarins

INTRODUCTION

The group of New World primates (or Platyrrhini)
which is most frequently recognized as a distinct as-
semblage includes the genera Callimico, Leontideus,
Saguinus, Callithrix, and Cebuella. (The genera ac-
cepted here, and their scientific names, follow Hersh-
kovitz, 1958.)

Sometimes all the members of this group are called
"marmosets." It is more convenient, however, to re-
strict this name to species of Callithrix and Cebuella
and to refer to all the others as "tamarins."

Saguinus is the largest and most varied genus of
tamarins. It also is the most widely distributed, ranging
through a large part of warm tropical South America
and a small part of Central America.

The only Central American form should be called
geoffroyi, according to Hershkovitz (1949). It may be
provisionally recognized as a distinct species. (Hersh-
kovitz, 1966, relegates it to the status of a subspecies of
S. oedipus. He does not, however, cite his evidence in
favor of this arrangement. The two forms certainly are
closely related, but they differ in some characters which
may be of considerable biological significance. See also
below.)

Saguinus geoffroyi does not have any generally
recognized English vernacular name which is both

M. Moynihan, Director, Smithsonian Tropical Re-
search Institute, P.O. Box 2072, Balboa, Canal Zone.

suitable and exclusive; i.e., which has not also been
applied to other species. I would suggest, therefore,
that it be called "the Rufous-naped Tamarin." This
emphasizes the most conspicuous of its distinctive
morphological features.

The social behavior of the Rufous-naped Tamarin
is the principal subject of the following account. A few
other forms of Saguinus will be discussed very briefly,
and some behavior patterns of the genus will be com-
pared with those of other New World primates, especi-
ally other types of tamarins, marmosets, the Night
Monkey (Aotus trivirgatus), and titi monkeys (Callice-
bus moloch and C. torquatus). All references to the last
two genera are based upon Moynihan (1964 and
1966). All references to other Platyrrhini are based
upon personal observation (summarized in Moynihan,
1967) unless specifically stated otherwise.

SAGUINUS GEOFFROYI

This is a rather small monkey (medium sized for a
tamarin). Individuals of both sexes have the same
color pattern, which is quite complex (see the accom-
panying illustrations). The face is largely bare (more
so in adults than in young) and dark gray in color,
but there are stripes of white hair on the cheeks and
the sides of the nose or snout. There also is a triangular
patch or "blaze" of white on the forehead and front
of the crown, and the sides of the bare face are framed
by another pair of whitish stripes (passing behind the
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FIGURE 1.—A typical leaping posture of an adult Rufous-naped Tamarin, with Tail-ruffling.

naked black ears). The rear part of the head and the
nape are chestnut or rufous red. The upper part of the
body is largely brindled black and grayish-yellow (the
precise arrangement of black and yellow differs con-
siderably in different individuals). The underparts
and most of the arms and legs are white, sometimes
tinged with yellowish-orange on the breast and belly
(see also page 21). The proximal part of the tail is
deep rufous, and the distal part is black (with a white
tip in all or most infants and young juveniles).

As a whole, this pattern is conspicuous in some cir-
cumstances and "disruptive" in others.

The species ranges from the Choco region of north-
ern Colombia to at least central Panama.

In Panama, it seems to be most characteristic of
regions of moderate humidity. The Pacific side of the
isthmus is generally less humid than the Atlantic side.
Rufous-naped Tamarins are abundant in some parts
of the Pacific coastal region, and also occur in some
central areas approximately equidistant from both
coasts. To my knowledge, however, they are completely
absent from the whole of the Atlantic coast of the
isthmus, except for one small, highly modified or
"unnatural" area (see below).

They also are most common in forest and scrub
which are dense but not very tall. They do not seem
to flourish in either high rain forest or mature humid
seasonal ("monsoon") forest with little understory
vegetation.
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This may be illustrated by the history of the species
on Barro Colorado Island. The island is located in
Gatun Lake, in the center of the Canal Zone in central
Panama, and has a rather humid climate. Neverthe-
less, tamarins were abundant there in the 1920s and
early 1930s (Chapman, 1929, and Enders, 1935),
when much of the island was covered with obviously
young second-growth forest. Since then, the forest
has been allowed to grow up, and large parts of it
seem to be approaching maturity, becoming typical
monsoon forest (Bennett, 1963). During the same
period, with the gradual change in the vegetation,
the tamarins have become increasingly rare.

The one area on the Atlantic coast where tamarins
are definitely known to occur is the Atlantic side of
the Canal Zone and adjacent parts of the Republic
of Panama, where all or most of the original forest
has been destroyed by human activities and replaced
by second growth. In all probability, the tamarins have
invaded this area only recently.

It is conceivable that some aspects of the ecology
of the species are different in Colombia. Much of the
Choco region is very humid indeed. Unfortunately,
however, it is not known if the tamarins occur through-
out the region as a whole or only in particular, re-
stricted, and possibly drier, areas within it.

During the course of the present study, I observed
a substantial number (at least 125) wild Rufous-naped
Tamarins living in more or less natural conditions.1

Most of my observations were made in three differ-
ent areas of the isthmus of Panama: (1) Ancon Hill,
an "enclave" between the towns of Balboa and Ancon,
on the Pacific coast, east of the canal; (2) near several
roads (currently called K-6 and K-9) , and in the
adjacent Rodman Naval Station, on the Pacific coast,
west of the canal; and (3) in the Canal Zone Forest
Reserve, in the center of the isthmus approximately
10 miles north of Balboa. Most of Ancon Hill is
covered by dense vegetation which could be described
either as tall 6crub or low forest. Some of this may be
mature. It may be prevented from growing higher by
edaphic factors (the rocky soil and steep slopes of the
hill). The area on the west side of the canal includes

1 Obviously, no conditions in Panama or adjacent regions
at the present time are really completely natural. Man's in-
fluence has been exerted everywhere, in some form or another,
for thousands of years. But the term "natural conditions" is
useful, and will be used in this paper, as a general label
for environments and situations in which man and his arti-
facts are not overwhelmingly evident at all times.

a variety of different types of young second-growth
forest and scrub. Most of the Reserve is composed of
somewhat older second-growth forest.

Briefer observations of a few wild individuals were
made on Barro Colorado Island, on the Atlantic side
of the Canal Zone, and in the lower hill forest of Cerro
Campana approximately 30 miles west of the Canal
Zone.

I also studied some 35 individuals kept in captivity.
These animals were housed in a variety of cages and
pens of different sizes and shapes on Barro Colorado
Island. (The pens were outside in the forest. They were
made of wire netting, and roofed with the same ma-
terial. The animals in the pens were given food, but
left exposed to the external climate. They did very
well in these circumstances, and some of them bred.
This would suggest that the recent decrease of the
wild tamarin population on the island may have been
due to increasing scarcity of suitable food in the matur-
ing forest.)

Both wild and captive individuals were observed
intermittently, at very irregular intervals, between
August 1958 and August 1967.

Habitus

Rufous-naped Tamarins are essentially arboreal inso-
far as they almost always prefer to remain in trees or
large bushes. They do come down to the ground
occasionally, but apparently only in special circum-
stances ; e.g., in order to get certain special foods, such
as the fruits of Cardulovica palmata (C. M. Hladik,
personal communication) or when they cannot pass
from one bush or tree to another by any other means.
In forest, they move through a wide range of heights
above ground. In areas such as the Forest Reserve, they
are most frequently seen between 10 and 40 feet above
ground. They may go much higher in certain other
environments. They usually move and feed near the
edges of forest and scrub; and they seem to like the
vicinity of the upper edges, the top of the forest, at
least as well as areas near the lateral borders. Thus, the
relatively few individuals inhabiting very tall forests,
such as the remnant on Barro Colorado, frequently
range as high as 60-75 feet above ground.

It should be stressed that this preference for the
vicinity of edge is not quite the same thing as a
preference for edge itself. Rufous-naped Tamarins ob-
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viously try to remain several inches, or even feet,
inside the outermost or uppermost limits of the edge.
This habit may be protective, an adaptation to reduce
vulnerability to aerial predators. (I have never seen
tamarins actually preyed upon. And the only reliable
record of apparent predation is an observation by N. G.
Smith, personal communication, who saw a Tayra,
Eira barbara, carrying a dead tamarin in its mouth.
M. H. Robinson, personal communication, has ob-
served extreme alarm reactions to snakes by captive
tamarins. But it is obvious that these monkeys are at
least as frightened of most birds of prey. In my experi-
ence, they keep a weather eye out for possible aerial
predators much more consistently than for any other
kind of danger. And their reactions to the actual ap-
pearance of a hawk usually are quite unmistakable. See
page 10.)

Under natural conditions, they move along a great
variety of tree trunks and branches of very diverse
sizes. They also show a strong preference for dense
"tangles" of vines or lianas. They usually avoid palms
and other large monocotyledons such as Heliconia and
related genera (except when they are searching for a
few special foods and/or the leaves of a monocotyledon
provide the only convenient "bridge" between other
trees or bushes which are particularly favored).

They are almost completely quadrupedal. They only
stand up on their legs (hind limbs) very occasionally,
during certain disputes (see page 39) or to get a
better view of some distant animal or object. They
usually run on the ground and on branches in much
the same way as squirrels. But they tend to leap
from branch to branch somewhat more frequently than
do the squirrels which occur in the same habitats, and
their leaps seem to be somewhat longer on the average
(see also Figure 1). Their tails are not really or fully
prehensile. In locomotion, they are used only as bal-
ancing "counterweights" or signaling organs (see page
45 et seq.). When an individual sits or stands, how-
ever, it may "drape" its tail over an adjacent branch;
and this may enhance the stability of its position or
posture.

The diet of the species is being studied by C. M.
Hladik at the present time. All I can say, here, is that
it seems to be broad and varied. Captive individuals
show a definite preference for insects, which they hunt,
catch, and eat very efficiently. Some of their searching
and catching methods are described by M. H. Robin-

son (in press). They also catch and devour small
lizards of the genera Anolis and Mabuya (Robinson,
personal communication), and will eat freshly killed
bats and small birds. Wild individuals obviously search
for and try to catch insects, but apparently they are
frequently unsuccessful. During my own observations,
most of the foods seen to be taken were vegetable, in-
cluding a wide assortment of fruits and buds. Insects
probably are less abundant, or less immediately avail-
able, than fruits and buds in many of the environments
inhabited by the species, at least at certain times of the
day or periods of the year. Nevertheless, it is quite
possible, even probable, that an appreciable amount
of animal food is absolutely essential to the tamarins.
If so, this may help to explain some aspects of their
choice of habitats, periods of activity, and social be-
havior (see pages 7 and 8).

They seem to be completely diurnal. Captive in-
dividuals always spend the night in boxes or holes in
tree trunks, whenever these are available. It seems
very probable that wild individuals also sleep in holes
in trees at night. I have never seen them actually enter
or leave such holes; but many individuals were seen to
move toward tall trees which were known to have suit-
able holes in the late afternoon or evening, and then
reappear in the same places in the morning.

Their activity rhythm during the day is highly dis-
tinctive. Unlike the other diurnal monkeys with which
I am familiar, and most other diurnal mammals and
birds in the same habitats, these tamarins do not be-
come active at, or very shortly after, dawn. In the wild,
they are never seen moving around until at least a
quarter of an hour after it has become fully light. In
most cases, they apparently do not get up until approxi-
mately three quarters of an hour, or more, after full
light. (This habit may be advantageous for several
reasons—see also below. But it is so remarkable that
one wonders if the animals do not become torpid or
semi torpid at night.) After arising, they remain quite
active throughout most of the rest of the day. They
may rest briefly in the middle of the morning. But,
(again) unlike most other diurnal tropical mammals
and birds, they usually show little or no tendency to
slow down or take a "siesta" at noon or during the first
part of the afternoon, when the heat is greatest. It is
only approximately an hour or half hour before sunset
that they gradually stop feeding and drift off in the
general direction of their sleeping trees.
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Social Organization and Territories

My observations of the social organization of Rufous-
naped Tamarins in the wild were restricted in several
ways. No attempt was made to follow individuals or
groups continuously for long periods of time, simply be-
cause much of the vegetation in most of the areas in-
habited by the species is too dense to permit quiet move-
ment by a human observer. Instead, I repeatedly re-
turned to particular places, more or less open paths and
clearings (cleared long before this study began), and
observed the animals whenever they appeared and as
long as they remained in view. In some areas, where
there was a fairly extensive network of paths and clear-
ings, it was possible to obtain a rather detailed impres-
sion of many of the social activities of the animals
throughout the day.

None of the individuals observed in the wild was
collected, as it was considered undesirable to alarm
other animals in the neighborhood. Nor were any
wild individuals marked artificially. Thus, it often was
impossible to identify adults personally, especially when
all the members of a group were not visible simul-
taneously, or even to be sure of the sexes of particular
animals. (There is little or no sexual dimorphism in
size; and the sex organs are not distinguishable at a
distance.) But infants and juveniles usually could be
identified by their relative sizes, and some adults could
be recognized by certain distinctive morphological
characters (e.g., variant color patterns) and/or some
consistent peculiarity behavior.

Rufous-naped Tamarins tend to be more gregarious
than Night Monkeys, insofar as they may form "bands"
which include more than a single adult pair with their
young of the year. Some of these bands also are larger
than the family groups which seem to be the typical
"basic" social units of most Callicebus moloch observed
in the wild (Mason, 1966).

Nevertheless, there is considerable variation in the
actual size of geoffroyi groups. At one extreme, it is
not uncommon to see apparently single individuals.
At the other extreme, I have seen groups which in-
cluded six or more individuals.

This may be illustrated by the figures in Table 1.
They show the sizes of 28 social units (groups and ap-
parently single individuals) observed under particularly
favorable conditions in all the environments in which
the species was studied.

TABLE 1.—Social Units of Saguinus geoffroyi
in the Wild

Number of
Individuals per Unit

1
2
3
4
5
6
9

Number of
Units Seen

5
6
5
5
2
4
1

The total number of units counted was 28. The total number
of individuals counted was 95. The average number of indi-
viduals per unit was 3.39.

All the single individuals seen were apparently adult. All the
groups of two also were composed of adults, presumably mates
in all or most cases. Some groups of three included one indi-
vidual which was obviously young. And all the larger groups
ncluded one or more young.

Most Rufous-naped Tamarin social units seem to
be quite stable. Groups of the same size, sometimes in-
cluding identifiable individuals, can be seen in the same
areas day after day for months on end. Naturally,
some individuals disappear from time to time, and
appreciable numbers of young are born each breeding
season. But most of these changes are "accommodated"
with minimal disturbance of the pre-existing social
structure. I saw only one case of a "permanent"
merger between two groups which had appeared to
be distinct earlier, and no cases of permanent splitting
of a large group.

Infants usually are carried by a parent, and young
juveniles either are carried by or remain close to a
parent (see also page 61). Adults and older juvenile
members of a band sometimes stray 500 feet or more
from (well out of sight of) the nearest other member
of the band—or get left far behind when the rest of
the group moves on—but this is not particularly com-
mon. Usually the adults and older juveniles are only
3-30 yards apart. And even the individuals which
become most widely separated usually rejoin their
companions, or are rejoined, within minutes rather
than hours.

In view of the occasional variations which do occur,
it may be useful to explain how the figures in Table
I were derived. All the social units recorded in this
table were observed for at least one-half hour. Most
were observed repeatedly for at least several hours on
different days. In a few cases, what was largely the
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same unit was recorded twice. This occurred when
there was a definite change in the composition of a
group, an apparently permanent subtraction or addi-
tion of one or more individuals. In these cases, the
unit was counted and recorded once before the change
and once afterward. But none of these counts was
made during the time of year when most of the young
are born, when fluctuations in numbers are most fre-
quent (see page 13).

It should also be noted that these counts probably
do not convey a perfectly accurate picture of the "nor-
mal" population structure of the species under com-
pletely "normal" conditions. Possibly, I overlooked one
or more individuals in some counts of the larger groups.
More important, Rufous-naped Tamarins are hunted
intensively in many areas, such as some of those west
of the canal, and this certainly must affect the average
size of groups.

Thus, it seems likely that the population of geoffroyi
in central Panama has been affected in two different
and partly contradictory ways by human settlement
and activities. The cutting of mature forest, followed
by shifting agricultural activities and the subsequent
spread of second growth, probably has increased the
area of habitats suitable for tamarins. But hunting
probably has reduced the density of tamarin popula-
tions in all or most of the most favorable localities.

Chapman (op. cit.) states that geoffroyi individuals
occur in groups as large as 12 or more. Various in-
habitants of the Canal Zone have reported seeing
equally large groups in recent years. I think, however,
that many or all of these recent records must be gross
over-estimates.

Apart from some parent-young relations, there
usually are very few overt, conspicuous, indications of
special personal connections among the members of
a large band in the wild. Certainly, none of the groups
observed was found to have a definite "leader," consist-
ently controlling or initiating group movements. But
the appearance of general social homogeneity probably
is misleading. More precise and detailed studies prob-
ably would reveal that some individuals are dominant
over others and/or usually are more friendly to some
fellow members of the group than to others. There cer-
tainly were some dominant-subordinate relationships
among the tamarins kept in captivity. Even more im-
portant, the captive individuals tended to form definite
pair bonds. When several males and females were kept
together, each individual tended to select an individual

of the opposite sex as its "mate." Mates tended to asso-
ciate more closely with one another than with the other
individuals in the same cage, to perform all or most of
their copulatory behavior together, and to fight with
one another less frequently than with other individuals
(see also below). Some of the pair bonds between cap-
tives were not only strong but long sustained, enduring
for at least four years (as long as my observations con-
tinued in any given case). Of course, it seems over-
whelmingly probable that the groups of only two adults
(alone or with young) observed in the wild also were
pairs of mates. Perhaps the members of larger groups
in the wild are equally likely to form semipermanent
sexual attachments among themselves. If so, their pair
bonds may not be conspicuous, to a human observer,
simply because mates do not stick particularly close
together during the daily search for food. (I might
add that I never saw copulations in the wild; i.e., I did
not see the reactions which should reveal the existence
of pair bonds most clearly.)

Each band of tamarins (and probably each individ-
ual living by itself alone) has its own "home range."
These ranges may also be considered territories. They
are defended, although usually in a rather peculiar way
(see page 23). As would be expected, in view of the
usual structure of social units, they tend to be quite
stable for long periods of time. They also are quite large
on the average. They are very diverse in shape, pre-
sumably in correlation with variations in topography
and vegetation; but many of them extend for more
than a quarter of a mile along their longest dimension.

These ranges are comparable in size to those of fami-
lies or bands of other species of Platyrrhini in central
Panama, such as the Night Monkey, the capuchin,
Cebus capucinus (J. R. Oppenheimer, personal com-
munication) , and the howler, Alouatta palliata—or A.
villosa—(Carpenter, 1934). They are very much larger
than the ranges of Callicebus moloch families in Co-
lombia (Mason, op. cit.).

Rufous-naped Tamarins always or almost always
move through a large part of their ranges every day.
They may even cover the whole of their ranges several
times during the course of a single day. In this extreme
mobility and speed of progression, they resemble both
Cebus capucinus and (probably) Aotus, but differ
greatly from Alouatta. Bands of howlers usually move
through only a small part of their ranges each day
(Carpenter, op. cit.). Callicebus moloch groups also
cover all or most of their ranges each day; but their
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ranges are so small that their travels usually are com-
paratively slow, and their degree of mobility is much
more like that of Alouatta than like that of S. geoffroyi
or C. capucinus.

These differences probably are correlated with,
causally related to, differences in feeding ecology.
Alouatta seems to be as nearly completely vegetarian
as any primate known, and Callicebus moloch is hardly
less so (Mason, op. cit.). These species apparently can
find sufficient vegetable food, at least on any given day,
in comparatively small areas. But the other species may
have to move over large areas repeatedly and rapidly
in order to obtain the insects and other animal foods
that probably are essential to them.

There is very little overlapping of ranges among
Rufous-naped Tamarins. Only very rarely will individ-
uals trespass a few feet or yards into the normal ranges
of others. And most trespassing seems to occur when
the owners of the areas intruded upon are far way, at
the opposite ends of their territories, at the time. In
this respect also, the tamarins resemble the Cebus capu-
cinus, Callicebus moloch, and (probably) Aotus; and
differ from Alouatta. (Overlaps of ranges are relatively
frequent among bands of howlers in Panama. This pre-
sumably is an inevitable consequence of the combina-
tion of large ranges with slow movements of individ-
uals through the ranges.)

Tamarins whose ranges border on areas not occupied
by other individuals of the same species (probably, in
most cases, areas which are usually unfavorable at most
times of the year) may make long "excursions" in ex-
ceptional circumstances. Thus, for instance, there
usually are no tamarins in the gardens of the town of
Balboa. But these gardens sometimes are invaded by
tamarins who come to feed on mangoes when the fruit
is ripe. The invaders obviously have descended from
Ancon Hill. They probably are able to enter the gar-
dens because there is no resident population of their
own species to bar their way.

Such exceptional behavior indicates that Rufous-
naped Tamarins are "opportunistic." Some individuals
of the species probably are constantly "probing" new
areas to determine if they are both available and suit-
able for occupancy.

Relations with Other Species

Many other species of vertebrates feed on the same
fruits and buds as S. geoffroyi and search for and

catch insects in the same places. Some of the same spe-
cies, and many others, also compete with geoffroyi for
other features of the environments; e.g., branches to
move along, holes to sleep or nest in, shelters from
heavy rain, and lookout posts.2 As would be expected,
therefore, the social, ecological, geographical, and
temporal relations and interactions among the tamarins
and some of the other species are complex and /or
highly specialized.

The other primates which occur in Panama are
are Alouatta palliata (or villosa), Ateles "geoffroyi"
panamensis, Ateles "fusciceps" robustus, Cebus capu-
cinus, Saimiri "oerstedi," and Aotus trivirgatus.3

Alouatta, Ateles, and Cebus are (or were at one
time) widespread in Panama. They also are diurnal.
But they are all much larger than S. geoffroyi, and
largely or completely inhabitants of tall forest. C. capu-
cinus, the smallest and least vegetarian of these large
forms, is the only one which might compete with the
tamarins to any appreciable extent. But I have never
seen any overt behavioral interactions between the two
species, or even observed them in the same area at
the same time. And 5. geoffroyi is so rare in the areas
where capucinus is common that one cannot be sure
that the usual lack of contact between them is not
purely accidental.

2 The terms "compete" and "competition" are used in a
very broad or probabilistic sense in this paper. Two animals
will be said to compete with one another when one occu-
pies or uses a resource which otherwise would be available
to the other. It is assumed that the second animal would be
in a position to utilize the resource if it were not already pre-
empted by the first. This assumption seems very highly
probable in all the examples cited, but I have no conclu-
sive evidence to prove it in any given case. It also is assumed,
and seems to be equally probable, that the resource being
used or occupied is actually or potentially in short supply
and/or that some examples of the resource are more "favor-
able" or "advantageous" than others. (This latter statement
may be clarified by an example. There obviously are many
lookout posts in any given patch of forest, but some are much
better placed; e.g., give better views of possible sources of
food and/or danger, than are others. An individual occupy-
ing a better placed post presumably has a significant ad-
vantage over an individual occupying a less well placed post.)

3 As noted in Moynihan (1967), all the forms of Ateles s.s.
may be conspecific. Certainly, A. "geoffroyi" panamensis and
A. "fusciceps" robustus hybridize in Panama (or did hybrid-
ize until a very few years ago, before their populations were
greatly reduced by hunting). It also is possible that Saimiri
"oerstedi" is only a well-marked subspecies of S. sciureus.


