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ABSTRACT Niche construction by some non-human primates, adjacent to or amidst the human habitat has led to
a fierce competition between man and monkey. We assessed various socio-ecological parameters of two non-human
primates in the 25 municipal wards of Shimla. In addition human influence and demographic features of the two
species of monkeys were quantified in this study area. In all, 49 rhesus monkey and 14 Hanuman langur groups were
counted in 22.07 km? of Municipal Corporation Shimla. The density of rhesus monkeys was 37.02 individua s’km?,
but it was 14.54 individuals’km? for the Hanuman langurs. Most of the rhesus monkey groups were habituated and
routinely commensal with human population; though the langurs have also become habituated to humans, none of

them were commensal.

INTRODUCTION

All over theworld primatesare under varying
degrees of human influence which is affecting
the population status and behavior of these
species (Hill 2000; Lee and Priston 2005; Scott
and Lockard 2006; Plumptre and Cox 2006;
Mittermeier et a. 2007; Eudey 2008; Hanya et al.
2008; | sabirye-Basutaand Lwanga 2008; Mori et
al. 2008; Nahallageet al. 2008; Struhsaker 2008;
McCarthy et al. 2009; Pirta 2009). However, for
long there is an assumption that amoderate level
of human influence is conducive to the prolife-
ration of macaques (Teas1978; Bishopetal. 1981,
Rawlins and Kessler 1986), perhaps this may be
the case in Shimla, Himachal Pradesh, wherethe
rhesus macaques thrive in the urban area
(Camperio-Ciani 1986; Rosset d. 1993; Pirtaet al.
1997). In addition, rhesus monkeys are regarded
as the incarnation of monkey god Hanuman due
to which they are protected, worshipped and
provisioned (Jolly 1985; Medhi et al. 2007;
Choudhury 2008). Under such conditions the
macague population is likely to increase. This
hypothesis finds support in a current report of
the forest department indicating an increase of
rhesus macaque population in the state of
Himachal Pradesh aswell asinitscapital at Shimla
(Gulati and Sood 2003). Considering previous
reports and sporadic trapping of monkeys in
Shimla(Kumar 1992; Pirtaet a. 1997; Sahoo 1993),
this increase is alarming and raises important

guestions. It has a political nuance, which is
apparent from two important documents on this
issue: areport prepared by primatol ogists Mohnot
and Chhangani (2005), and a booklet compiled
by Bhureta (2006) on behalf of avoluntary orga-
nization, the Himachal Gyan Vigyan Samiti, con-
ceptualizing rhesus monkeys as ‘menace’ and
recommending its eradication through unethical
measures.

The human-monkey conflict is a pervasive
phenomenon (Hill 2000; Imam and Yahya 2002;
L eeand Priston 2005; Estrada2006; Sprague and
Iwasaki 2006; Berman et a. 2007; Marchal and
Hill 2009), and the issue was highlighted much
earlier by Pirtaand Gadgil (1988) in the context of
western Himalayas. Primarily two factors were
reported to affect non-human primates in this
region: socia and ecological. The social factors
included changing attitudes of people, traditional
subsistence habits, change in economic value,
and the paradox of not being awild animal. The
ecological factorsincluded destruction of natural
habitat, isolation of forest areas, monoculture
plantation, agriculture and horticulture expansion,
spatial constraints in rural and urban areas, arti-
ficid feeding, and ecologica imbaance. Therefore,
the factual information pertaining to socio-eco-
logy and the nature of human-monkey interaction
isimportant in planning conservation and mana-
gement strategies. Whilethefindingson the latter
issue are part of Chauhan and Pirta (2010), this
paper is on the socio-ecology of two species of
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monkeys in various wards of the Municipal
Corporation Shimlato ascertain the magnitude of
threat particularly due to human influence on the
two types of monkeys.

METHODOLOGY
SudyArea

The town of Shimla lies between 31°6" N
latitude and 77° 13 E longitude and its average
elevationis2206 meter above sealevel. Itisunder
the jurisdiction of the Municipal Corporation
Shimla, and consists of 25 wards with an area of
22.07 kn?, including the recently merged areas of
Dhalli, New Shimla, and Totu (see Municipal
Corporation Shimla 2010). The Municipal
Corporation Shimla was established in 1815 for
the provision of infrastructure for 25,000 people,
in 2001 the popul ation was 142,555 (Table 1), and
islikely to be 235,970 in the 2011. There are in
addition more than 76,000 heads of floating
populationinthistown. Thoughinfuturethe area
is likely to be a huge one (99.50 km?) by the
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inclusion of Ghanahatti, Kufri and Shoghi, and
will have 61 per cent of forest cover, theemphasis
will be more upon urbanization. An introduction
to the monkey population of Shimlaand itshabitat
isavailablein Camperio-Ciani (1986); Rosset al.
(1993) and Pirtaet al. (1997).

Measures

The socio-ecology of two species of non-
human primateswas studied by using a“Monkey
Population Survey Inventory” (Pirta 1990; Pirta
etal. 1997). It consisted of fifteen itemswith four
optionsfor each. Thefirst two itemsincluded the
sighting cue and activity of the group, the other
seven comprised the habitat features (water
source, forested land, forest disturbances, forest
status, rural land, rural land ownership, and urban
land), the human influence (feeding strategy,
habituation to humans, harassment of monkeys,
and man-made hazards) was noted on the next
four items, and the last two items measured the
demographic characteristics (group count and
group composition).

Table 1: The human (Census of India 2001) and non-human primate populations inside the Municipal
Corporation Shimla (present survey in May-June 2008).

S No.  MunicipalWards No. of Households Humans Rhesus monkeys Hanuman langurs
1 Bharari 1001 4311 60 26
2 Ruldu Bhatta 1575 6329 13 0
3 Kaithu 1125 4621 36 33
4 Annadale* 1346 5175 0 0
5 Summerhill 1272 5058 47 19
6 Totu 2246 7154 26 0
7 Boileauganj 1998 7208 58 34
8 Tuti Kandi 1261 4596 7 38
9 Nabha 1264 4819 27 0
10 Phagli 1137 4558 29 0
11 Krishna Nagar 1404 5899 51 0
12 Ram Bazaar 963 4228 23 0
13 Mall Road 1182 4975 49 18
14 Jakhoo 883 3292 111 30
15 Banmore 1273 5156 102 0
16 Engine Ghar 1307 5119 35 0
17 Sanjauli 1436 5395 12 27
18 Dhalli 1381 5063 16 30
19 Chamyana* 2200 7040 0 0
20 Malyana** 2069 7003 0 0
21 Kasumpti 2016 7425 11 0
22 Chhota Shimla 1000 4292 58 0
23 Pateyog 3195 11418 7 0
24 Khalini 1873 7249 17 22
25 Kanlog 1349 5172 22 44
Total 37756 142555 817 321

Note: *Local people informed presence of monkeys in Annadale and Chamyana;

**Neither people nor investigators sighted monkeys in

Malyana.
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Procedure

The information on socio-ecology of two
species of monkeys namely rhesus monkey
(Macaca mulatta) and Hanuman langur (Semno-
pithecus entellus) was collected during May and
June 2008 from all the 25 wards of Shimla(Table
1). For this purpose, the investigator utilized
quadrant method of population survey (Altman
et al. 1981). Theinvestigator used the map of the
area under Municipal Corporation Shimla. This
map was divided into grids of 250 cm? roughly
equivalent to 250 m? on land. Four quadrantswere
chosen from each ward for socio-ecological
survey. Ineachward, atransect line was chosen,
which was a road or pathway. The observer
walked onthetransect line and counted 436 steps,
covering a linear distance of 250 m (based on
previoustrials), and by glancing about 125 m on
theright and 125 m on the left side for noting the
socio-ecological characteristics. In this way a
strip of gpproximately 250 m X 250 mwassurveyed
in each ward; since four quadrants were chosen
in a ward, thus an area of about 0.25 km? was
surveyed per ward, and there were 25 wards so
6.25kn?inal.

On locating a group, its count was taken
according to age-sex class of individuals. Effort
was made to ascertain the presence or absence
of monkeys in a quadrant by inquiring people
also. The number of monkeys per square kilo-
meter (density) was calculated by adding al the
monkeys counted and dividing it by thetotal area
(22.07 km?). The demographic characteristics
included: population, groups, average group size,
and group composition (adult males, adult fe-
males, juvenilesand infants). The habitat features
and human influence were assessed for al the 25
wardsof Municipa Corporation Shimla. Thescore
for these socio-ecological aspects was the
percentage of presence/absence of afeature (e.g.,
Harassment of monkeys: Undisturbed %; Minimal
%; Occasion specific %; Intense %).

RESULTS

The results obtained on the socio-ecology of
the two species of monkeys provide important
information on the habitat features of the 25 wards
of Municipal Corporation Shimla, the factors
detrimental to the growth of these monkeys, and
their demographic characteristics. The main
features of the habitat are given in table 2.
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Macagues and langurs were mostly seen (68%)
drinking polluted water from drainage channels
of the city, which was particularly the case in
Kaithu, Totu, Phagli, KrishnaNagar, Ram Bazaar,
and Engine Ghar. The forest cover in the Muni-
cipal Corporation of Shimlawas sighted in 75%
cases, suggesting that most of the wards had
vegetation, except Ram Bazaar, and Mall Road,
which were typical bazaars and the forest wasin
depleted state in Annadale , Boileauganj,
Chamyana, Malyana and Pateyog.

The human influence on the rhesus monkeys
and Hanuman langursinthehilly terrain of Shimla
has been favorable for the growth of these
species, but itsintensity ison an increase (Table
3). In Shimla, the rhesus monkeys were largely
sighted taking provisioned food (77.01%)
whereas the Hanuman langurs depended less on
it (45%). Most of the macaque groups were
habituated and routinely commensal, onthe other

Table 2: The main features of the habitat of monkeys

Main Feature of Habitat Percentage
Water Source
River/ Stream 1
L ake/Pond 3
Tap water 28
Polluted water 68
Forested Land
Protected forest 0
Sacred forest 1
Unprotected forest 29
Other forest 45
Forest Disturbance
Commercial timber extraction 1
Shifting cultivation 6
Grazing/L opping 12
Commercia plantation 8
Forest Status
Dense 28
Depleted 32
Forest edge 13
Regenerating forest 1
Rural Land
Village 4
Agricultural field 4
Road side 1
Others 0
Rural Land Ownership
Modern farmer 0
Traditional farmer 8
Tribal farmer 0
Common land 1
Urban Land
Temple /Village/Cities 33
Bazaars 35
Outskirts of CitiessTown 23
Others 0
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Table 3: Human influence on rhesus monkeys and Hanuman langurs.

Factors Categories Rhesus monkey Hanuman langur
Feeding Strategy Natural 9.19% 50%
Crop raiding 4.59% 5%
Scavenging/Provisioned 77.01% 45%
Snatching/Stealing 9.19% 0%
Habituation to Humans wild 0% 0%
Semi-habituated 16.09% 25%
Habituated 35.63% 75%
Habituated and routinely commensal 48.28% 0%
Harassment of Monkeys Undisturbed 0% 0%
Minimal 6.89% 35%
Occasion specific 32.18% 60%
Intense 60.91% 5%
Man-made Hazards No Hazards 0% 0%
Partial 9% 9%
Sufficient 58% 58%
Extreme 33% 33%

hand, though the langurs have become habitua-
ted to humans, none of them were commensal.
While the rhesus monkeys were seen snatching
and stealing food from humans, none of the
langurs were engaged in these behaviors. The
rhesus monkeys faced intense harassment (61%)
whereas it was rare for langurs (5%). The man-
made hazards of sufficient level were present in
all the wards for the two species.

In all we located 87 groups of macaques and
20 groups of langurs mainly by visual cues, of
these, 49 and 14 groups, respectively, were
counted, and their demographic parameters are
given in table 4. A population of 817 rhesus
monkeys and 321 Hanuman langurs lived in the
22.07 km?of Municipal Corporation Shimla. Out
of the twenty-five wards, the rhesus monkeys
were found in twenty-four, one ward Chamyana
did not have monkeys (Table 1). On the other
hand, the Hanuman langurs were seen only in
half of the wards having green canopy.

DISCUSSION

Our study area had some unique socio-
ecological characteristics. Althoughit waslargely
urban, there was considerable forest cover. And
thus, it provided good habitat for an omnivore
macague (Jolly 1985) and the folivore Hanuman
langur (Brandon-Jones 2004). At the same time,
thehabitat at Shimlawasfull of man-madehazards.
Monkeys were drinking polluted water and
feeding from garbage. Above all, the growing
human population, from 142,555 in 2001 to
projected 235,970in 2011 (Municipa Corporation
Shimla 2010) was likely to intensify the

competition between man and monkey for food
and space. Though the inclusion of Ghanahatti,
Kufri and Shoghi would increase the area of
Municipal Corporation Shimlaenormously (from
22.07 km?t0 99.50 km?), with marginal increasein
human population but with more than 60 per cent
increase in forest cover, the emphasis will be on
urbanization. Itisunlikely that the urban monkeys
would prefer totakerefugeintheforest area(Pirta
et al. 1997; Eudey 2008; Isabirye-Basuta and
Lwanga 2008), and may require behavioral
strategies of co-existence (Fuentes 2006; Sprague
and lwasaki 2006; Medhi et a. 2007; McCarthy et
a.2009).

The results obtained on human influence
revealed that rhesus monkeys were more in con-
flict with humans than the langurs. The feeding
strategy of rhesus monkeys was mostly scaveng-
ing but they received provisioned food as well,
they were also engaged in stealing and snatching
behavior. They were mostly habituated and
routinely commensal and thus harassed by hu-
mans. In contrast, the Hanuman langursfed from
natural resources, and were engaged in scaveng-
ing to lesser extent; as a result their harassment
was occasion specific. Various field studies in
Shimla have reported this trend (Camperio-Ciani
1986; Kumar 1988, 1992; Pirtaet al. 1997; Ross et
al. 1993; Sahoo 1993). The abundance of food
and itsquality in the human habitats areimportant
factors affecting the behavior of non-human
primates (Hill 2000; Scott and L ockard 2006; Eudey
2008; Hanya 2008; Nahal lage 2008).

In our survey, 49 groups of rhesus monkeys
were counted in 22.07 km? of Shimla with 817
animals, including 117 adult males, 251 adult
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Table 4: Demographic characteristics of rhesus monkey (n = 49) and Hanuman langur (n = 14) groups
living in 22.07 km? of the Municipal Corporation Shimla.

Rhesus Monkey (n = 49 groups)

Group Size Group Composition

Adult Males Adult Females Juveniles Infants
Mean 16.65 2.39 5.12 4.92 4.24
SD (1) 6.95 1.03 2.41 2.22 2.29
Range 6-38 1-5 2-10 1-11 1-11
Total no. of
Individuals 817 117 251 241 208
Adult Sex-ratio
(male : female) 01:02.1
Density 2.22 groups/km?
(In 22.07 km?)  37.02 individuals/ km?

Hanuman Langur (n = 14 groups)

Group Size Group Composition

Adult Males Adult Females Juveniles Infants
Mean 22.93 2.14 7.78 7 6
SD (1) 8.13 0.74 3.25 3.93 2.03
Range 11-38 1-3 3-13 2-14 2-9
Total no. of
Individuals 321 30 109 98 84
Adult Sex-ratio
(male : female) 01:03.6
Density 0.63 groups/km?

(In 22.07 km?)

14.54 individuals/ km?

females, 241 juveniles and 208 infants. Whereas,
earlier, inthistown, Pirtaet al. (1997) counted 18
groups of rhesus monkeys with 747 individuals
comprising of 96 males, 238 females, 282 juveniles,
and 131 infants. Later, the forest department
reported 61 groups with 720 rhesus monkeys
having 199 males, 336 females and 185 infants
(Gulati and Sood 2003). A conspicuous obser-
vation is that despite frequent trapping and
translocation of rhesus monkeys, the macague
populationismore or lessthriving in Shimla. But
its consequences are perhaps reflected in the
social structure, thefragmentation in groups, note
the alarming increase in the number of groups
and decrease in the group size. In our present
survey theaverage group sizeof 16.65individuals
in 2008 ismuch lower from the 41.50 individuals
in 1990 of our previoussurvey (Pirtaet al. 1997).
These demographic changes have implications
for theory and conservation (Struhsaker 1008),
particularly documented in reports on infant
mortality (Camperio-Ciani 1986; Berman et al.
2007; Casar et a. 2008; Hanyaet a. 2008).

We counted 14 groups of Hanuman langurs
in 22.07 km? of Shimlawith 321 animalsincluding
30 adult males, 109 adult females, 98 juveniles
and 84 infants. No survey was conducted by the

forest department in Shimla, however, 13 groups
of langurs with the population size of 528 were
located in an earlier survey (Kumar 1992; Pirtaet
al. 1997). Thiscomprised of 28 maes, 189 females,
186 juveniles, and 125 infants. Although it
suggests a decrease in Hanuman langur popu-
lation, we are hesitant to make this conclusion.
Perhaps our present counts of langur are on lower
side, census of langursrequires greater effort and
time asthey prefer forest canopy. In our previous
survey the langurs groups were followed over
three years, moreover there is no report on its
trapping. There are several studieswhich provide
comparable data on the habitat and demographic
features of langurs in Himalayas (Pirta 1993;
Mohnot and Chhangani 2005; Choudhury 2008;
Kumar and Solanki 2008; Sayers and Norconk
2008), and there is apprehension that the Hanu-
man langur, like other primates, may also engage
indirect conflict with humansduetoloss of forest
cover (Ross et al. 1993; |sabirye-Basuta and
Lwanga2008; Struhsaker 2008).

Our brief survey suggests that the population
of rhesus macaques have proliferated in Shimla
along with its urbanization. Although they have
become habituated and routinely commensal to
humans, these macaquesreceived intense harass-
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ment. It was al so noted that the Hanuman langurs
were also becoming habituated to humans and
were often seen consuming provisioned food,
however they relied more on the rich oak forest
of Shimla. The man-made hazards for the two
species of monkeys in Municipal Corporation
Shimlawere present over al thetwenty-fivewards,
and arelikely to becomeextremeinintensity. Lastly,
in our view, the conservation of rhesus monkeys
and Hanuman langurs which are biologically,
socialy, and spiritually associated with the people
(Pirta 2009) requires an approach of coexistence
guided by interdependent nature of the universe
(Naess 1986; Ehrlich and Kennedy 2005; Sprague
and Iwasaki 2006; Mittermeier et a. 2007).
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