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There are between 200 and 300 living primate species. Primates mainly inhabit lowland
tropical rain forests in South East Asia, Madagascar, Africa and Central and South
America. This habitat is that in which they are most diverse, and they often dominate
the arboreal animal biomass in such forests. The largest living arboreal mammal, the
orangutan, is a primate. Field studies show that the diets of primates are not stereotyped,
but vary greatly through the year depending on the availability of food items that are
rarely abundant. Ripe fruits are the major food source, but are subject to competition
from other animals. There is therefore, considerable selective pressure on primates to
detect such food sources before their competitors do. Variation in many of the important
senses of primates used in foraging can be understood in this light. There are two
important trends in the primate visual system relevant to feeding strategies: binocularity,
which involves the overlap of right and left visual fields, and color vision. Trends in
olfaction, which has often been thought to have been reduced in significance during
primate evolution, are also relevant and are lesser-known areas such as tactile
sensitivity. Despite their apparent dietary flexibility, primates are not indiscriminate
feeders, suggesting that there are important behavioral ‘rules’ to discover that may
underlie their foraging strategies. Conventional views of optimal foraging tend to
explain behavior in terms of energy budgets and nutritional requirements. However, it is
not at all clear that even humans, as members of the primate order, have any internal
mechanisms for relating their nutritional and energy requirements directly to food items
placed in front of them. If there were, ‘fad’ diets would be unlikely to exist. Thus, the
objective of this chapter is to lay out a case for sensory ecology, considering what the
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senses can relate to a primate about potential foods, and the internal signaling that may
result from what they convey.
1. Introduction
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Faced with the complex scenery of a tropical rainforest, the environment in which most
primate species live, how does a primate decide what objects might be potential foods
and what just constitutes their scenic setting: their foreground and backcloth? The
answer must surely be that a primate individual uses its senses to identify such objects,
variously judging their edibility by their size, shape, color, smell, texture and taste. Not
all these attributes are perceivable at different distances. For example, it is difficult for
an animal to see very far in a rainforest because leaves get in the way. And any animal
needs to at least touch an object in order to sense its texture and, further to bite into it
before any taste is released. Accordingly, a primate is likely to be led towards a
potential food object by a chain of positive sensory cues, some of which act at longer
distances than others. At any point along that chain, the animal may reject the object.
Of course, no primate has to make instant decisions informed only by what its senses
tell it. Social and individual learning are involved and the interpretation of such cues
must depend strongly on its memory. A primate may be able to associate object
attributes with a feeling of well-being from consuming them previously. However, so
far all of this really only describes what may pass when a primate has already identified
things that could be eaten and can then home in on them. There is a problem though for
primate in even getting into their vicinity (a region defined as one in which its senses
can act), because primates eat food items that are not continuously available. Although
many primates, particularly the smallest, are insectivorous, we know more about the
seasonality of plant foods than of insects. The primate order as a whole is in fact largely
vegetarian, the larger members being almost exclusively so.
Though wood forms the bulk of the plant biomass, no primate eats it. Indeed primates
select against the ingestion of woody ‘fiber’, probably by using the textural cue of
toughness. They tend not to eat mature foliage, which can be very woody and tough.
Though bark is eaten by some primates, it is generally not a staple. Instead, primates
target plant items that are only seasonally available, such as ripe fruits or young,
immature leaves. The descriptive terms ‘ripe’, ‘young’ and ‘immature’ here are
obviously subjectively defined by human observers. There is no evidence that primates
continually monitor fruits or leaves and thus it is difficult to believe that they make
estimates of the age of these items. Instead, variables like size, color and smell must be
all-important. The sum of all this is that we cannot simply state that the foraging
strategy of a primate is designed around (say) the consumption of the fruits of species x
or the leaves of species y. For much of the period of development of such fruits and
leaves, a timeframe that might be weeks or months, the primate may simply ignore
them. So what we have to work towards is the definition of a food item in terms of the
mental model that a primate might have of them. This is the aim of sensory ecology, a
relatively new way to think about foraging strategies. It may differ strongly from a
perspective based on energetics, or nutrition, depending on how closely connected
sensory perceptions are to nutritive requirements. Obviously, the animal is built to
survive, but the ‘slack’ between what the senses can convey to an animal and what
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would constitute its best nutritional choice can be very revealing about what drives
foraging choices.
2. The Senses of Primates

U
SA N
M ES
PL C
E O–
C E
H O
AP L
TE SS
R
S

Due to the seasonal nature of plant resources, it can be hard for a primate even to get
into their vicinity where its senses could act. To help, it is clear that members of primate
species, along with many other animals, can create maps of their environment. This
mapping ability acts in a way as an extra sense, allowing a primate to remember
locations of potential foods. Once a primate knows that a certain fruit is becoming a
food, it can use its memory to locate many other trees. There is evidence that primates
can maneuver rapidly through forests without deviating much from a straight line
between neighboring trees. This saves them from a random walk, which generally
halves the distance that a primate could cover in a given time period. Present evidence
suggests that the ‘remembered space’ of a primate may be equal to the size of its home
range, i.e. it always knows where it is. In contrast, the senses of primates, as
conventionally described, often do not carry very far. Food calls and noises associated
with feeding by other animals (e.g. the dropping of fruit parts), can be very effective
methods of finding food resources by hearing. Calls may carry up to 2 km in what is
often a very quiet environment. The next in distance is probably smell. Low molecular
weight volatiles may waft as far as 200 m from their source, though there have been few
field studies on this. Despite the visual system having key enhancements in primates, it
is difficult for them to see far in the forest canopy because leaves get in the way, even
just a meter or so from their faces. Key factors here, as in all these sensory
considerations, are the size of the animal, which has a large impact on its home range,
and in particular for the visual system, the spacing between its left and right eyes.
Experimental evidence in New World capuchins of around 2-3 kg in body weight
suggest that 20-30 m may be the farthest that they can see. Despite these limitations,
there have been more investigations of primate vision in relation to foraging than any
other sense. At shorter-distances, the next most important sense is that of touch, the
boundary of which extends only to ‘arm’s length’. Touch can provide information on a
whole group of attributes that can be listed under texture. Textural perceptions involving
the hand include surface features and also the deformability of the food object. These
evaluations can then be enhanced by taking them into the mouth and biting into them
with the teeth. Lastly, biting releases fluids in the food leading to sensations of taste.
Like that of smell, our understanding of tastes haves gone through something of a
revolution in understanding in the last decade of the 20th Century.
3. Vision in Primates

More is known about the role of vision in primate foraging than of any other sense. We
humans generally say that vision is our most salient sense, i.e. that it gives us more
information about our surroundings than any other. We use it to recognize objects by
many characteristics including their position, form and surface texture. We can tell
whether these objects are close by or far away and we can assign colors to them from a
range of more than six million different hues (though we don’t have specific color
names for very many of these). Other primates share these abilities to some extent and
have a lot of uses for them, including in foraging. There are two distinct trends seen
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within the order: a tendency towards binocularity and a trend towards color
enhancement.
-

-

TO ACCESS ALL THE 11 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sampleAllChapter.aspx

U
SA N
M ES
PL C
E O–
C E
H O
AP L
TE SS
R
S

Bibliography

Bloch J. I., and Boyer D.M. (2002) Grasping primate origins. Science 298, 1606-1610.[This describes a
fine early fossil, possibly a primate, showing grasping hands but without forward-facing eyes.]
Changizi M.A. and Shimojo S. (2008) ‘‘X-ray vision’’ and the evolution of forward-facing eyes. Journal
of Theoretical Biology 254, 756-767.[This explains and evaluates the various theories relating to
binocular vision in primates.]
Dominy N.J., Lucas P.W., Osorio D. and Yamashita N. (2001) The sensory ecology of primate food
perception. Evolutionary Anthropology 10, 171-186.[This advocates the understanding of primate
foraging on a sensory basis and reviews some of the evidence.]
Fernandez A.A. and Morris M.R. (2007) Sexual selection and trichromatic color vision in primates:
statistical support for the pre-existing-bias hypothesis. The American Naturalist 170, 10-20.[This
describes the importance of trichromatic color vision for mate selection in gregarious primates.]
Hoffmann J.N., Montag A., Dominy N.J. (2004). Meissner corpuscles and somatosensory acuity: The
prehensile appendages of primates and elephants. Anatomical Record A281, 1138-1147.[This examines
variation in the density of these sensory receptors in primate hands.]
Gilad Y., Wiebe V., Przeworski M, Lancet D., Pääbo S. (2004) Loss of olfactory receptor genes coincides
with the acquisition of full trichromatic vision in primates. PLoS Biology 2, 1-6.[This estimates the
proportion of olfactory gene loss in various primates and associates it with the acquisition of trichromatic
vision.]
Lucas P.W., Turner I.M., Dominy N.J. and Yamashita N. (2000) Mechanical defences to herbivory.
Annals of Botany 86, 913-920.[This explains plant defenses and the relationship between the fiber content
of plant food and toughness.]
Mattes R.D. (1997) Physiologic responses to sensory stimulation by food. Nutritional implications.
Journal of the American Dietetic Association 97(4), 406-413.[This explains from human research why
sensory factors in food selection are so important in digestion.]
Rowe M.H. (2002). Trichromatic color vision in primates. News in Physiological Sciences, Vol. 17(3),
93-98.[This explains the basic mechanisms of color vision and examines the various theories why it
evolved.]
Biographical Sketch
Peter W. Lucas received a B.Sc. Hons degree from University College London in 1976, and Ph.D. and
D.Sc. degrees from the University of London in 1980 and 2002 respectively. He has been a faculty
member at the National University of Singapore, the University of Hong Kong and is currently Professor
of Anthropology at the George Washington University in Washington DC. He is a member of the
American Association of Physical Anthropologists. His interests centre on the function and evolution of
the mouth in humans, primates and other mammals. This has broadened from an initial focus on dental

©Encyclopedia of Life Support Systems (EOLSS)

TROPICAL BIOLOGY AND CONSERVATION MANAGEMENT - Vol. VIII - The Foraging Strategies Of Primates - P.W.
Lucas

U
SA N
M ES
PL C
E O–
C E
H O
AP L
TE SS
R
S

function, chewing and swallowing to consider any other physical and chemical factors that influence food
preference.
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