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We studied the feeding ecology of the Mysore slender loris (Loris
lydekkerianus lydekkerianus) for 10.5 mo in a dry scrub forest at Ayyalur In-
terface Forestry Division, Tamil Nadu, South India. We recorded and analyzed
1240 feeding incidents, which indicate that the lorises were almost exclusively
faunivorous, with 96% of all feeding events representing animal prey. Of prey
items that could be identified (n = 605), 62.9% were ants and termites. Lorises
fed on ≥9 orders and 17 families of insects, plus spiders, molluscs, and small
vertebrates. Lorises infrequently fed on gums and a legume pod. They usually
grabbed prey with one hand, while other appendages firmly held the substrate.
Many of the identifiable prey items belong to insect taxa likely to contain toxic
chemicals. Consumption of insects inferred to be toxic was accompanied by an
elaborate behavioral repertoire of sneezing, slobbering and urine-washing. A
high proportion of insects eaten by slender lorises (71%) occurred in patches
or aggregations. The utilization of aggregated social insects may have impli-
cations for understanding the unusually high degree of gregarious behavior
exhibited by the lorises.
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INTRODUCTION

We describe the diet of free-ranging slender lorises (Loris
lydekkerianus) based on a 10.5-mo study at Ayyalur Interface Forestry Divi-
sion in Tamil Nadu, India (Nekaris, 2000). The natural diet of slender lorises
is of particular interest for several reasons. First, some reports have hinted
that Loris may be highly faunivorous (Petter and Hladik, 1970; Phillips,
1931; Schulze and Meier, 1995), which would make them interesting in com-
parison to faunivorous tarsiers and perhaps some small galagines. Second,
Rasmussen and Izard (1988) and Rasmussen and Nekaris (1998)suggested
that the lorisines are specialists on toxic insects, a hypothesis that has im-
plications for understanding many features of lorisine biology and behav-
ior. Third, captive studies indicate that slender lorises may engage in more
social interactions than most other nocturnal prosimians do (Rasmussen,
1986; Schulze and Meier, 1995), which begs the question of whether food
resources of lorises are distributed differently from those of most other noc-
turnal prosimians. We address the following issues: (1) what is the proportion
of animal prey, exudates, and other plant food in the diet of Loris?; (2) does
the diet include insects that defend themselves via toxic chemicals and do
lorises have behavioral patterns that may counter toxicity?; and (3) are the
food resources of Loris clumped in a way that might favor gregarious inter-
actions, or are they thinly dispersed?

Previous information on the slender loris diet is primarily from captive
studies, which showed that slender lorises consume a variety of animal mat-
ter, including geckos, insects and small mammals (Ilse, 1955; Kinnear, 1919;
Phillips, 1931; Still, 1905; Subramoniam, 1957; Webb-Peploe, 1947). Fruit
also can be a component of the diets of captives, though they have a decided
preference for insects (Phillips, 1931; Still, 1905; Subramoniam, 1957; but see
Roonwal and Mohnot, 1977).

Dietary data from free-ranging lorises are limited. Johnson (1984), who
studied the diurnal activities of Loris lydekkerianus malabaricus, suggested
that they ate fruits of Eugenia, Lantana and Santana album, and flowers
of Memecylon edule, but he did not indicate whether his information came
from actual observations or second-hand reports. Johnson (1984) observed
one episode of a slender loris eating termites at the rate of one per 15–25 sec
continuously for 7 min. A 10-day survey of Loris lydekkerianus nordicus in
Sri Lanka provided more detailed information on diet: fecal analyses, food-
choice experiments on captive animals, and stomach content examination of
a dead individual (Petter and Hladik, 1970). The results indicated a highly
insectivorous diet, with captive animals choosing spiders, several orders of
insects, snails, and lizards. The captured animals ate little of the fruit that
was offered to them. Feces contained only insect remains, and the stomach
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contents consisted of insect parts. Feces of wild-caught individuals from the
same locality 10 years later also contained exclusively animal parts (Schulze
and Meier, 1995).

Little is known of the diet of most other lorisines. In Nigeria, several
captured Perodicticus and Arctocebus chose insects over fruit (Jewell and
Oates, 1969). Furthermore, the stomach contents of a single specimen of
Perodicticus contained a large number of ants. In Gabon, the diet of Arc-
tocebus consists of insects and fruit, while that of Perodicticus comprised
insects, fruit and exudates (Charles-Dominique, 1977). In Southeast Asia,
the diets of species of Nycticebus apparently consist of fruit, insects and
gums (Barrett, 1984; Tan and Drake, 2001), fruit (Duckworth, 1994) and
bark (Wiens, 1995). Rasmussen and Izard (1988) reviewed toxic insects in
the diet of lorines.

We studied Mysore slender lorises (Loris lydekkerianus lydekkerianus)
at a semi-protected forest reserve in Tamil Nadu, South India (Singh et al.,
1999, 2000). The open scrub forest that occurs there, the dense population of
slender lorises, and the ease of habituating and following them at very close
range, allowed us to make detailed observations on their foraging behavior
and food choices. The result is one of the most detailed studies on the diet
of a nocturnal primate.

METHODS

Nekaris and Indian colleagues conducted the field work over 10.5 mo
(Oct. 1997 to Aug. 1998) at Ayyalur Interface Forestry Division (AIFD)
in Tamil Nadu, South India, a site first identified for its potential as a loris
study area by Dr. Mewa Singh, University of Mysore. AIFD is dry scrub for-
est, containing patchily distributed acacia trees and cacti. The area received
<1000 mm of rain during the study (Nekaris, 2000, 2001). Nekaris searched
for subjects along previously cut trails, which spread in all directions over
the 28-ha site. After contacting a loris, it was usually easy to follow it off
trail in the sparse vegetation. Nekaris collected general data on habitat use
via focal-animal instantaneous point sampling at 5-min intervals for 1173 h.
Nekaris sampled all hours between dusk and dawn, and collected observa-
tional data on 149 nights. The mean follow time is 6.2 h and the mode is
10.5 h (standard deviation, 3.2 h range, 25 min to 12 h.) On any one night
1–4 observers participated in general research activities (Nekaris, 2001).

Nekaris observed lorises with a red halogen lamp from distances as little
as 1 m (range, 1–7 m). Visibility in the xeric vegetation was excellent, allowing
for fine resolution of the details of loris behavior. The average height of trees
used by slender lorises is only 5.6 m, and the average height of lorises in the
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Fig. 1. Acacia scrub forest in the study area at Ayyalur Interface Forestry Division, Tamil Nadu.

trees is 3.4 m, though frequently they were at eye level. Lorises used trees as
tall as 12 m and also visited the ground (Nekaris, 2001, 2002). Throughout
the study, 61% of lorises were at≤3 m, and 90% of observations were≤5 m.
Figure 1 illustrates typical loris habitat. The photograph of a foraging adult
female in Figure 2 was taken without a zoom lens, which emphasizes the
superb resolution of observations.

During the nightly follows, Nekaris recorded all occurrences of feed-
ing behavior of 14 focal animals (n = 1240). Whenever possible, Nekaris
identified individuals by facial masks, scars, ear notches, and unique behav-
ioral patterns. Whenever Nekaris observed a subject eating, she recorded the
following data though due to various logistical problems, it was not always
possible to collect all information for each food item: (1) type of item (animal
prey, plant, gum [n= 1240] and type of animal prey if possible [n= 605]); (2)
size of prey was categorized (small= smaller than the hand of a loris, medium
= up to twice the size of a loris hand, and large = more than twice the size
of a loris hand) (n = 1188); (3) method of capture (one-handed grab, two-
handed catch, pulling an object manually, or removing it from the substrate
orally) (n = 1238); (4) environmental substrate (location on tree: terminal
branch, middle, trunk, undergrowth (n = 1157), size of branch recorded
relative to the size of an adult loris: small = loris could fully grip branch;
medium = it could curve its feet and hands around the branch; large = it
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Fig. 2. Adult female slender loris foraging, showing excellent visibility that allowed for detailed
viewing of loris behavior.

could walk on branch (n = 869). Other substrates used by lorises are cactus
pads, tree trunks, and the ground.

We describe the rate at which lorises ate or encountered food two ways.
Encounter frequency denotes whether food items encountered and then
eaten by slender lorises occurred on their own (as a single item or gum
lick) or as an aggregation (multiple plants or animals, of which a loris would
consume a proportion). In most cases, it was impossible to count the number
of actual items available for consumption, particularly for prey such as ants
and termites. An item is a single gum location or other food (animal or
vegetable). A subject encountered either single items or multiple items. If
the focal individual stopped eating for>5 min, we considered the next group
of food items as another encounter, even if it was in the same tree. Ingestion
frequency is the number of items consumed during an encounter (not the
total number of food items available in an aggregation).

In many cases, insect prey could be identified to order or family in the
field (e.g., ants, moths). In other cases, we obtained samples by catching an
individual of the same species. Rasmussen identified the dried insects to fam-
ily whenever possible. Stomach contents of a freshly dead adult female loris
were analyzed chemically by technicians at the Department of Nutrition,
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University of Mysore to obtain information on nutritional content of food.
We also noted macroscopic animal remains from her stomach.

To evaluate differences among categories, we used chi-square tests with
adjusted residuals with an alpha level of 0.05.

RESULTS

Questionable Food Items

Of 1240 items eaten, 1.2% (n = 16) may or may not have been plant
material. On one occasion, a lactating female shredded 3 pods of Prosophis
juliflora, and although she appeared to be eating the pods, a field assistant
suggested that they were filled with ants. Upon examination of other pods
in the tree, many of them were infested with ants, so whether the loris chose
to eat the pods or was intent on obtaining insects cannot be determined.

Another unusual behavior involved thorn sucking (n = 12). Lorises
would pull violently on thorns of Acacia planifrons with both hands while
sucking them, but it is uncertain what resource they were exploiting. It is pos-
sible that they were eating ants that live on the acacia trees or their larvae
(Stapley, 1998). On one occasion (n = 1), a loris ingested a resource from
the flowers of Cassia siamea, but it could not be ascertained if they were
consuming a part of the flower, or insects within it.

Gum and Non-Animal Food Items

Gum, the only clearly non-animal food item consumed by the sub-
jects comprised 2.8% of feeding observations. Lorises ate gum on only
35 occasions, though trees produced gum year round. They ate gum from the
following tree species, which are all legumes: Prosophis glandulosa (63%
of gum-feeding observations), Azadirachta indica (14%), Acacia A. leu-
cophlora (8.5%), A. ferruginea (8.5%), and P. juliflora (6%). First they
scraped hardened surface of the gum with the toothcomb to reveal the
soft flowing exudate. Then they lapped for an interval from 5 sec to 3 min.
Slender lorises ate gum from Prosophis glandulosa significantly more often
than from any other gum-producing species (χ2 = 294.9, df = 4, p ≤ 0.001).
S. Radhakrishna (personal communication) observed a loris consuming
berries of Fluggea leucopyros, but only on rare occasions

Animal Prey

Approximately 96% of feeding observations are of vertebrate and in-
vertebrate prey (n = 1189) and of them,>50% (n = 605) could be identified
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to order (Table I). An adult female ate a small lizard (possibly Hemidacty-
lus). Thrice, lorises removed spiders from their webs. Molluscs constituted
2.6% (n = 16) of identified prey. The remaining prey consumed by lorises
were insects (n = 1169) (Tables I and II).

We conducted no taxon-by-taxon analysis of toxicity. However, toxic-
taxa are indicated in Table II by an asterisk. Behavioral reactions in response
to eating apparently toxic insects included sneezing, shaking the head, urine
washing, and sucking the hands and feet.

Prey Size

Proportions of different size classes of 1188 prey selected by lorises are
small (54%, n = 644), medium (27%, n = 317), and large (19%, n = 227).
Slender lorises fed on small prey significantly more than on the other two size
classes (χ2 = 245.3, df = 2, p ≤ 0.0001). They consumed small prey items as
rapidly 6 items per min. Larger prey items took ≤7 min to consume.

Nutritional Analysis of Stomach Contents

Animal parts in the stomach of the dead loris included bones probably
of a lizard, 7 moth wings, and entire ants. We did not identify them taxo-
nomically with certainty. We observed no seed, gum or vegetable material in
the stomach. A nutritional analysis of a 1.52-g sample yielded the following
results per 100 g: total ash = 400 mg; ca = 72 mg; Fe = 49 mg; protein =
500 mg; fat = 1900 mg.

Table I. Proportions of animal prey consumed by slender lorises at Dindigul

All Animal Prey Identifiable Insect
Food Type Eaten (n = 1189) Prey (n = 605)

Unidentifiable arthropod 0.49 —
Hymenoptera/Isoptera 0.31 0.63
Coleoptera 0.06 0.12
Orthoptera 0.04 0.09
unidentified larvae 0.03 0.06
Lepidoptera 0.02 0.04
Homoptera <0.02 0.04
Odanata 0.001 0.01
Hemiptera 0.001 0.001
Diptera 0.001 0.0001
Mollusca <0.02 —
Arachnidea 0.001 —
Reptilia 0.001 —
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Table II. Classification of insect prey items at A.I.F.D. taxa that are likely to include toxic
species are indicated by an asterisk

Classification Common names

Class Insecta Insects
Order Odonata Dragonflies and damselflies
Suborder Anisoptera, indeterminate family
Order Orthoptera
Suborder Blattodea
∗Family Blattidae (four species) Cockroaches

Suborder Ensifera
Family Gryllacrididae Camel crickets

Subfamily Gryllacridinae
Family Gryllidae Crickets
Family Tettigoniidae Katydids, long-horned grasshoppers

Suborder Mantodea
Family Mantidae (3 species) Praying mantis

∗Order Isoptera Termites
Indeterminate family

∗Order Hemiptera True bugs
Indeterminate family

Order Homoptera Cicadas and relatives
Suborder Auchenorrhyncha

Family Cicadidae
Order Coleoptera Beetles
Superfamily Scarabeoidea

Family Scarabeidae (4 species) Scarab beetles
Subfamily Dynastinae

∗Superfamily Caraboidea
Family Carabidae Ground beetles

∗Superfamily Tenebrionoidea
Family Tenebrionidae Darkling beetles

Superfamily Curculionoidea
Family Curculionidae Weevils

Order Lepidoptera Butterflies and moths
Suborder Frenatae

Superfamily Papilionoidea Butterflies
Indeterminate suborder and families Moths
Order Diptera Flies

Indeterminate families
Order Hymenoptera Ants, bees, wasps
Superfamily Scolioidea
∗Family Formicidae Ants
∗Subfamily Myrmicinae
∗Subfamily Formicinae

Encounter Frequency and Ingestion Frequency

Lorises encountered single food items or groups of food 598 times. Of
the feeding encounters, 60% (n = 361) were single items, and 40% (n = 237)
were recorded as multiple-item encounters, with a total of 879 items eaten
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during them. The average number of items ingested during a multiple-item
encounter is 3.7± 3.0, with a minimum of 2 and a maximum of 36. The
minimum length of a multiple-item feeding bout was 1 min and the maximum
length was 42 min. With the exception of 35 exudate-eating bouts, all items
counted as multiple-item encounters were insects. Of single-item encounters,
220 were either medium or large prey or plant items, and 141 were small
insects.

Substrate Use During Feeding

Nekaris recorded the size of the substrate on which lorises fed 869 times.
Lorises utilized small branches (76.1%, n = 661), medium branches (15.4%,
n = 134), large branches (2.8%, n = 24), the trunk (1.0%, n = 9), cactus
pads (3.0%, n = 26), and the undergrowth (1.7%, n = 15). They used small
branches significantly more often than other substrates (χ2 = 2282.45, df =
5, p ≤ 0.001).

Nekaris recorded locations of lorises 1157 times. They fed on trunks
(<1%, n = 9), in undergrowth (1.2%, n = 14), on terminal branches (50%,
n = 579) and in the middle of shrubs and trees (48%, n = 555).

Prey Manipulation Behavior

Slender lorises showed a clear preference for grabbing prey with one
hand (85%, n = 1057; χ2 = 2415, df = 3, p ≤ 0.0001). They also caught prey
bimanually (8.0% n = 96), or pulled it vigorously bimanually (2.0%, n = 28).
They also orally collected items directly from the substrate, mainly during
gum eating and sucking on thorns (5.0%, n= 57). Lorises ate gum in a specific
position: they held a substrate with all four limbs, first gouging a hole in the
tree with the lower incisors, then licking the sap. Several times, lorises orally
collected lines of ants or termites from branches.

Urine-washing accompanied eating prey that was probably toxic. The
behavior frequently followed consumption of ants, tenebrionid and carabid
beetles, and blattid orthopterans. Among the tenebrionids are darkling bee-
tles that occur in arboreal clusters; the odor from their spray was obvious
to human observers. A loris would remove a beetle from a sleeping cluster,
move several meters away from the aggregation, and consume it while urine-
washing. It returned to the cluster until all were consumed. Ants obviously
bit or stung loris infants on several occasions. The infants exhibited a dis-
gust reaction also, and on several occasions held their hands in their mouths
sucking them for ≥10 sec. Slugs seemed difficult for lorises to remove from
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the branches, and once the slug was in hand, consumption was accompanied
by violent head shaking, sneezing and slobbering.

Lorises seemed to detect prey mostly by vision and smell. Visual de-
tection of a prey item was followed by retraction of the ears and a rapid
arm thrust toward it. Often, noticeable sniffing accompanied pursuit of prey.
Large prey was always eaten head first. Lorises orally peeled off and dis-
carded the wings of prey, particularly dragonflies and cicadas. Slender lorises
never touched the hairy caterpillars that were abundant for 2 mo.

DISCUSSION

At Dindigul slender lorises were almost exclusively insectivorous, spe-
cializing on small insects, and catching them on small branches most com-
monly unimanually. They ignored a year-round availability of wild and do-
mestic flowers and fruits, including mangos and bananas which lorises eat
readily in captivity. Stomach contents of a dead loris were rich in fat, pro-
tein and calcium, which is consistent with the evidence that lorises have
a diet high in insects. Our results place Loris tardigradus lydekkerianus
other highly or fully faunivorous primates (Tarsius spp., Galago demidoff,
Arctocebus calabarensis: Charles-Dominique, 1977; Gursky, 1997; Sussman,
1999).

Lorises included a notable variety of cryptic and repugnant prey items
in their diet. For example, ants and termites typically defend themselves
with especially effective chemical arsenals (Schmidt, 1990). At least 70%
of identifiable prey items belong to taxonomic groups with at least some
members containing toxic compounds. The consumption of toxic prey is
consistent with the hypothesis that lorisines are specialized to eat toxic in-
sect prey (Charles-Dominique, 1977; Jewell and Oates, 1969; Rasmussen and
Izard, 1987; Rasmussen and Nekaris, 1997). Some galagines also eat termites
(Happold and Happold, 1992). Lorises also ate a large number of fast-moving
and highly nutritious invertebrates that are less likely to be armed by chem-
ical defenses, e.g., orthopterans.

One plant item eaten by lorises (pods of Prosophis) was also the one
plant eaten by little hairy armadillos (Chaetophractus vellerosus), an ant
specialist (Greegor, 1980). Greegor (1980) suggested that the armadillo ate
pods of Prosophis chilensis for its 6% water content. Since we never saw
slender lorises drinking water, perhaps the pods supplied them with it or
played some other role in detoxifying the ants.

Food items that occurred in patches comprised 71% of the loris diet.
Adult males and females spent about 40% of time searching for prey, and
even fed amicably together. Feeding together is uncommon among nocturnal
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prosimians. It occurs most often in species that have non-animal materials in
their diets e.g., gum in Phaner furcifer and leaves in Lepilemur mustelinus;
(Charles-Dominique and Petter, 1980; Ganzhorn, 1993).

Many insects, including some coleopterans, lepidopterans, hemipterans
and hymenopterans, as well as some spiders, live in aggregations that may
number from a few individuals to thousands (Vulinec, 1990). Aggregations
of insects defend themselves against predation in various ways; many are
brightly colored and use toxins delivered via stings, bites or sprays, whereas
others are dully colored and cryptic (Guilford, 1990; Pasteels et al., 1983).
Among the most complex examples of insect aggregations are those of euso-
cial hymenopterans, including many ants and bees, and isopterans (termites).
They constitute a large biomass in many environments, live in colonies num-
bering in the thousands, and but for their venomous stings and internal toxins
would be a potential food bonanza for vertebrate predators (Schmidt, 1990).
For example, a single Tamandua mexicana (a Neotropical anteater) weigh-
ing 3 kg may consume 9000 ants in a day (Montgomery, 1985). The potential
value of adapting to this dangerous resource as food is illustrated by the di-
versity of living mammalian myrmecophages, including anteaters, pangolins,
some armadillos, aardvarks, and aardwolves.

Slender lorises are not only almost exclusively insectivorous, but the
greatest proportion of their identified food items were ants and termites,
which are relatively easy to identify in the field compared to small solitary
species. The extreme abundance of this resource, and the lack of competi-
tion required to obtain it (both intraspecific and interspecific) might relate
to the increased gregariousness among lorises versus most other nocturnal
prosimians. Slender lorises spent almost a quarter of their time in contact
with other individuals throughout the night, excluding mother and infant
interactions (Nekaris, 2000, 2001), which corresponds with 20–25% of the
activity budget devoted to social interactions among captive adult lorises
(Rasmussen, 1986). At AIFD, adult males were in friendly association with
several adult females with and without their infants, with other males, and
with juveniles and infants of both sexes. Males engaged in aggressive con-
tact only with males from neighboring sleeping groups. Similarly, females
engaged in friendly contact with all adult males that approached them and
with juveniles of both sexes, and only behaved aggressively with females
from neighboring sleeping groups. Friendly behaviors among all ages and
both sexes included playing, wrestling and grooming (Nekaris, 2000, 2002).

In captivity, lorises demonstrate more social interaction than that of
most nocturnal primates, including captive galagos (Bearder, 1987; Sussman,
1999). Adult Loris also spend more time in social interaction than adult
Nycticebus do, largely as a result of more social grooming among Loris
(Rasmussen, 1986). Male Loris have significantly more interactions with
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offspring than male galago do; allogrooming and play with males constitutes
10–40% of the activity budget of captive young lorises: “Much of this contact
was initiated by the male and all offspring-male contact was tolerated by the
mother, even allogrooming directed to the infant while it rode on the mother
in suckling position. Play-wrestling with adult males was more common than
with mothers” (Rasmussen 1986 p. 108). In sum, independent studies on
captive and wild Loris suggest that slender lorises are not solitary much of
the night.

Historically, primatologists have placed insects into one general dietary
category—regardless of their chemical attributes or aggregation patterns—
with the assumption being that insects represent a dispersed resource. The
theory of patch size has been thoroughly examined in the case of plant
resources, but not for insects. Just as dispersal of fruits and leaves may impact
primate social systems, so might the distribution patterns of invertebrate
prey.
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