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Abstract
The hunting of wildlife is a contentious issue that conservationists see as the biggest threat to biodiversity. At the same 
time, forest-dwelling indigenous tribes depend on it for various socioeconomic and cultural needs. Lack of data on hunting 
offtakes, and spatial and temporal patterns of hunting have hindered a detailed understanding of these activities, especially 
in swidden landscapes. I documented spatial and temporal patterns of large mammal subsistence hunting among an Adi  
village of Arunachal Pradesh over 22 months. Results show that secondary forests and swidden fallows within 6 km from the 
village are critical areas for hunters, contributing 45% of hunted animals and accounting for 56% of total biomass extracted. 
This ‘garden hunting’ highlights the importance of swidden landscapes for hunters and anthropogenic fauna like barking 
deer (Muntiacus muntjak) and wild pig (Sus scrofa). Maintenance of swidden landscapes that allow garden hunting appears 
crucial to reducing hunting pressure on nearby undisturbed forests.
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Introduction

The hunting of large mammals and the impact of their 
decline on overall biodiversity loss have received signifi-
cant attention in recent times (Dirzo et al., 2014). Increas-
ing harvest of animals within limited areas has been found 
to exert greater pressure on surviving wildlife populations 
that are not compatible with sustainable extraction lev-
els (Hill & Padwe, 2000; Mena et al., 2000; Robinson &  
Bennett, 2000a, 2000b). This has led to concerns over spe-
cies extinctions and the resultant ecological cascade effect 
(Dirzo & Miranda, 1991; Estes et al., 2011; Nichols et al., 
2009; Roldán & Simonetti, 2001). Unsustainable hunting 
in species-rich tropical forests is one of the primary threats 
to biodiversity conservation (Fa et al., 2014; Hilton-Taylor 
& Stuart, 2009; Milner-Gulland, 2003; Peres et al., 2010; 
Wilkie & Carpenter, 1999). Impacts of such unsustainable 
hunting may not always be evident as, unlike the visible 
effects of habitat loss and degradation, ‘hidden effects of 

faunal loss’ cannot be mapped and detected by remote sens-
ing approaches (Wilkie et al., 2011).

Many people in the tropics also depend on wild meat as  
a source of protein and income, making hunting a gap-fill-
ing subsistence activity that has low economic importance 
but high importance in rural household diets (Bennett 
et al., 2002; Milner-Gulland, 2003; Nielsen et al., 2018). 
Across the tropics, there is also an overlap between the 
dwelling areas of indigenous people dependent on the 
forests and areas of high species diversity and abundance 
(Gorenflo et al., 2012). This ensures that the livelihoods 
of indigenous people and how they utilise faunal resources 
have been under constant scrutiny and legal restrictions 
(Constantino et  al., 2008; Peres & Nascimento, 2006; 
Smith, 2008). The predominant view of faunal extrac-
tion by indigenous groups has been that it results in over-
hunting which eventually leads to the loss of biodiversity 
(Hames & Raymond, 2007; Smith & Wishnie, 2000). 
On the other hand, studies demonstrate that local people 
have managed their land such that biodiversity has not 
just remained intact, but may also have increased because 
of human modifications to the habitat (Alcorn, 1993; 
Schwartzman & Zimmerman, 2005). This has allowed 
them to harvest animals from these modified landscapes 
consistently. Recent work also calls for greater attention 
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and legitimacy to subsistence hunting, accounting for its 
importance to marginalized communities from different 
cultural backgrounds (van Vliet et al., 2019; Antunes et al., 
2019).

Northeast India, consisting largely of mountain ranges, 
is an area of high faunal and floral richness and is part of a 
global biodiversity hotspot (Myers et al., 2000). Indigenous 
tribes inhabiting this region have practiced subsistence hunt-
ing and trapping for generations along with swidden cultiva-
tion. Wild animals are regularly used for food, rituals, and 
medicine, with hunting also playing a role in controlling 
crop predators near swidden fields (Aiyadurai, 2011; Datta, 
2002; Elwin, 1960). Subsistence hunting and trapping have 
been an integral part of the economic and cultural lives of 
the indigenous tribes, and the implementation of hunting 
restrictions through the Wild Life (Protection) Act of 1972 
has not been particularly effective (Datta, 2007). Most for-
ests in the northeast states are managed by communities 
themselves, with traditional institutions playing an important 
role in the utilisation of natural resources, including hunting 
and trapping (Poffenberger, 2006). Community control of 
forests presents a challenge for India’s strict wildlife laws 
that are influenced by the colonial approach of restricting 
and criminalizing native utilisation of forest resources.

Early studies on village hunting in India were conducted in 
the Western Ghats to evaluate the faunal presence and under-
stand hunting techniques (Madhusudan & Karanth, 2002; 
Kumara & Singh, 2004). In the eastern Himalayas, studies 
have used questionnaires, market surveys and interviews to 
comment on hunting practices among tribal communities 
(Hilaluddin et al., 2005; Aiyadurai et al., 2010; Chutia, 2010; 
Velho & Laurance, 2013; Bhupathy et al., 2013). Apart from 
studies focused on hunting, most faunal surveys refer to hunt-
ing through anecdotal information as an activity that poses 
a threat to the rare fauna of the region. A few studies have 
used ecological field methods and camera trapping to under-
stand the impact of hunting in village forests and protected 
areas (Datta, 2002; Datta et al., 2008). With a few exceptions 
(Aiyadurai et al., 2010; Dollo et al., 2010; Nijhawan & Mihu, 
2020), cultural and socioeconomic aspects of hunting among 
the tribes of the region have not been explored. To bridge this 
gap, there have been calls to explore the relationship between 
forests and people with a focus on hunting through interdis-
ciplinary studies (Aiyadurai, 2011). While legal provisions 
in the northeast provide communities the right to manage 
their lands through local institutions, there is still very little 
understanding of how that applies to the regulation of hunt-
ing. Significantly, there have also been no studies on spatial, 
temporal patterns or offtakes from subsistence hunting any-
where in India.

Across the world, spatial aspects of hunting are one of 
the least studied issues (Dunn & Smith, 2011; Read et al., 
2010). Factors affecting hunters’ choices of where to hunt 

can eventually have implications for the dynamics of ani-
mal populations and need to be incorporated into studies of 
hunting patterns (Dudley et al., 2009; Naranjo & Bodmer, 
2007). The scarcity of such studies is ascribed to logistical 
issues and the variability inherent in spatial aspects of hunt-
ing across regions (Read et al., 2010). However, many indig-
enous groups may already be managing their landscapes to 
accommodate spatial hunting strategies that are appropriate 
for maintaining prey populations. My study investigates the 
spatial and temporal patterns of large mammal subsistence 
hunting in an upland swidden landscape and also focuses on 
the traditional institutional management mechanisms that 
allow regulation of hunting and trapping. Through this work, 
I intend to highlight the importance of swidden landscapes 
as areas of conservation significance as well as livelihood 
importance.

Study Area

The study was conducted in the district of Upper Siang in 
the state of Arunachal Pradesh, with fieldwork situated in 
the study village of Bomdo, consisting of 75 households. 
Upper Siang is one of the northern districts of Arunachal 
Pradesh which shares a rugged, mountainous border with 
China from where the Tsangpo River enters India as the 
Siang (Fig. 1). The district has one of the lowest population 
densities in the country of 5.4 persons per sq. km. and is 
inhabited by people belonging to the Adi tribe. Villages are 
mostly situated in the river valleys with habitations confined 
primarily between 500 m above sea level–1500 m above sea 
level. The vegetation of the region has been classified into 
Temperate broadleaved, Temperate coniferous, Temperate 
scrub, Tropical semi evergreen, Tropical evergreen, Sub-
tropical broadleaved, Secondary forests and Bamboo breaks 
(Haridasan et al., 1999; Singh et al., 2005). The region falls 
within the eastern Himalayas biodiversity hotspot and the 
biodiversity of the region still remains relatively unexplored 
although the few surveys conducted here have revealed its 
potential (Datta-Roy et al., 2018; Haridasan et al., 1999; 
Katti et al., 1990; Naoroji & Sangha, 2006; Newton, 2002; 
Pawar & Birand, 2001; Tamang et al., 2006).

Villages are commonly surrounded by a matrix of second-
ary forests, agricultural plots and differently aged fallows, 
characteristic of swidden landscapes in south and southeast 
Asian highland tropics. Primary livelihood activities include 
swidden and terrace cultivation along with hunting, fishing 
and collection of minor forest products. Swidden cultiva-
tion allows the people to grow local varieties of rice, mil-
lets and vegetables that are used exclusively for subsistence. 
Swidden has gradually been replaced in pockets by terraced 
paddy and is undergoing a transition to more intensive forms 
of cultivation through government schemes and policies 
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(Teegalapalli & Datta, 2016). People also raise pigs, chicken 
and goats in the village while the semi domesticated bovid, 
the mithun (Bos frontalis) is an integral part of their cultural 
and socioeconomic lives. A system of social norms and cus-
toms are maintained by a traditional local institution, the 
kebang composed of village elders. A majority of the Adi 
people subscribe to their traditional animistic beliefs which 
are now collectively termed as the Donyi-Polo belief system.

Methods

The study presented here relates only to the hunting and 
trapping of large mammals in the village forests. I do not 
present information on small and medium-sized mammals 
and bird hunting as there is no comparable spatial and  
temporal data for them. I also do not present information  
on hunting of the large mammal Takin (Budorcas taxicolor) 
which occurs once a year for a limited period, but is spatially 
unique in being conducted outside the contiguous territory 
of the village (Datta-Roy, 2018). As mentioned earlier, large 
mammals are culturally and practically preferred by hunters  
and were chosen for intensive investigation. I obtained  
spatial and temporal hunting data of all large mammal hunts 
for a period of 22 months (May 2012–February 2014) across 
two hunting seasons from 28 different hunters.

Participatory Mapping of Village Hunting Areas

Village lands used for hunting, trapping and swidden agri-
culture are divided among clans and households and are 
familiar to villagers through their local names. Information 
on the extent and nomenclature of these patches were physi-
cally mapped with a GPS and then transferred onto a GIS 
platform to create a consolidated map that involved local 
names georeferenced on a vector layer. This provided a com-
mon platform between hunters and researchers to designate 
specific (hunting/trapping) locations within the landscape.

Offtake Monitoring for Spatial and Temporal Data

For research on hunting patterns, an offtake monitoring 
system was set up in the study village that was based on 
self-reporting of real-time data. This was possible due to a 
high level of trust and cooperation from the villagers based 
on the researcher’s permanent presence, active participation 
in village activities and extensive discussions with hunt- 
ers and other villagers to allay doubts related to the study. 
Self-reporting provided the most accurate and complete 
information on hunting since it is reported on the day when 
the hunt is conducted. Whenever a medium to large sized 
mammal (> 10 kg) was hunted, hunters were approached 
at their homes and relevant details (location of the hunt, 
method of hunting/trapping, species, age, sex, approximate 

Fig. 1   Location of study village in Upper Siang district of the state of Arunachal Pradesh, India
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weight) were recorded. The reporting system provided infor-
mation on the hunting patterns of the village for a period of 
22 months (May 2012–February 2014) across two hunting 
seasons. During the researcher’s seasonal absence from the 
village (during the monsoon and summer), this information 
was collected and compiled by a trained field assistant who 
was also a hunter in the village.

Interviews and Participant Observation for Hunting 
Practice and Regulation

Open ended semi-structured interviews were conducted with 
experienced hunters in the village to gather information on 
hunting and trapping techniques, beliefs, experiences and 
regulations. A few hunter-follows were conducted, primar-
ily to record trapping methods. The constant presence of the 
researcher in the study village over five years allowed close 
relationships with many of the senior hunters who were open 
to sharing their knowledge and experience of hunting and 
fauna. Apart from interviews with regular hunters, inter-
views were conducted with seasonal rodent and bird trap-
pers, who would typically not participate in large mammal 
hunts. Throughout the research period, participant observa-
tion and non-formal group discussions added to the under-
standing of local rules, institutions and hunting practices. 
Spiritual and cultural aspects were also discussed with elders 
and village shaman as part of a larger research project.

Data Analysis

Spatial patterns of hunting and trapping during the study 
period were visualised by plotting hunt/trap locations on a  
georeferenced landuse map. I used QGIS version 2.14.0 
(Quantum GIS Development Team, 2015) and Global Map-
per version 15 (Blue Marble Geographics, 2013) to plot the 
distribution of hunting and trapping locations with reference 
to distance from village and landuse categories differentiat-
ing forest and agricultural areas.

Results

Hunting Strategies and Technology

Large mammal hunting strategies among the Adi can 
broadly be divided into two major categories on the basis of 
the technology used for hunting–active hunting with guns 
and passive trapping through snares. Both these strategies 
are used by hunters to hunt the common prey such as barking  
deer, wild pig, Himalayan serow (Capricornis thar) and 
Himalayan black bear (Ursus thibetanus) within the village 
territories. Circumstances such as time of the year also influ-
ence the choice of hunting strategy. Hunting of the Takin, 

a high altitude goat-antelope that is found only in the east-
ern Himalayas is notable because it is never hunted through 
trapping. Hunters did not report any active manipulation of 
forest areas around the village to attract large mammal prey.

Gun Hunting

Active hunting is now entirely reliant on guns that have 
replaced the earlier practice of hunting with bow and arrow. 
In the study village, a 67-year-old retired hunter appeared 
to have been the last practitioner of hunting with bow and 
arrow, a practice that he reported to have abandoned as 
recently as the year 2000. All the senior hunters reported 
that they hunted with bow and arrow until they acquired 
guns which started to become common in the early 1990’s. 
Guns have been relatively common in Arunachal Pradesh 
and gun licenses can be easily procured as favours from poli-
ticians and the state government also issued gun licenses 
rather freely in the 1950’s for protection of crops (Aiyadurai 
et al., 2010).1 The ammunition cartridges used in these guns 
have become a common gift item among the men in the vil-
lage and are sometimes also used as currency when dealing 
with a hunter. Hunters who have earlier hunted with bow 
and arrow stated the advantages of gun hunting, including 
the speed of the kill, the ability to shoot from far and the end 
of reliance on the rare Aconitum poison2 (known as yogmo 
among the Adi) which was applied on the tips of the arrows. 
The disappearance of bow hunting has also seen various 
cultural aspects associated with it fade away. A village elder 
spoke about the bango festival3 which was also associated 
with the preparation of the yogmo used for bow hunting. The 
process of making the poison had various taboos associated 
with it such as restrictions of washing any clothes or vessels 
during the process. These practices and taboos no longer 
exist and neither does the poison.

Hunting large mammals with guns occurs either in the 
form of drive hunts (kiraw) or by small groups or lone  
hunters. Drive hunts are commonly employed when the 
entire village or clan is hunting for an animal on the occa-
sion of certain festivals. In this form of hunting, the eldest 
and most experienced member of the group is entrusted with 

1  There are reportedly 34,394 licenced gun holders in Arunachal 
Pradesh (Press Trust of India,  2017). In recent times, with easier 
access to shops and markets, ownership of guns has become common 
and most hunters possess a double barrelled or single barrelled shot-
gun.
2  A genus of plants from the Ranunculaceae family and the genus 
Aconitum that grows in high altitude regions of the Northern hemi-
sphere and is used to produce potent poisons used in hunting and 
warfare.
3  Festival is primarily for the annual maintenance of the community 
hall or the moshup.
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the gun and places himself at a strategic location. The other 
members of the group identify the tracks of a deer or a wild 
pig that is in the vicinity and drives that animal through 
shouting and loud noises towards the waiting hunter with the 
gun. Hunters are careful to note the topography and physical 
features in the region of the kiraw to minimise the chances 
of escape by the prey. The animal is forced into the path of 
the waiting gun where the designated hunter is able to make 
an easy kill.

Apart from the kiraw which involves the participation of 
a large number of people, small groups of hunters or even 
single hunters may go for hunts close to the village. Hunters 
usually identify trails or trees that are visited by deer or wild 
pig and look for signs of their movement. Having identified 
recent signs of their movement, the hunter waits quietly at 
some strategic location for the animal to pass through. Some 
hunters even construct small platforms (chhang) close to 
fruiting trees that are frequently visited by deer.

Hunting in small groups is usually done by a close group 
of hunters who are used to hunting with each other and are 
‘partners’. In most such cases, they will be accompanied by 
one or more hunting dogs. Hunting is based on detection 
and tracking of animal signs such as recent tracks or drop-
pings. Although the hunt for the Takin does not take place in 
the vicinity of the village, hunters use the same strategy of 
identifying the Takin trails–looking for fresh signs of their 
presence and positioning themselves at locations where they 
have clear visibility of the animal.

Trapping

Trapping for large mammals is an important activity among 
hunters and is common during the drier winter months. 
Traps are deployed in areas that are located away from the 
village in old growth forest areas that are outside the swid-
den cultivation region that surround the village dwellings. 
Traps for large mammals are all snare traps (pongit) that are 
placed on animal trails and left for around a week (Fig. 2). 
Older hunters recollect using other varieties of traps such as 
hole traps in the ground which would be camouflaged with 
leaves. These traps no longer exist, and the only trap that is 
used regularly is the pongit. Earlier snare traps were made 
of cane and bamboo, while today with access to modern 
construction material, cable wires are used for traps. While 
traps for small mammals are still made from cane and bam-
boo, large mammal traps are all made from metal wires that 
are hardy and can be used multiple times. A variation on the 
pongit is the badok, a snare attached to a bent sapling, which 
when triggered by the movement of the animal pulls the 
snared animal upwards. The badok is relatively less common 
as it depends upon the availability of an appropriate sapling 
in the location where the trap is being planned.

Trapping near the village occurs in forest patches that 
belong to individual households or clans during the winter. 
While these individual trapping areas may provide some ani-
mals to the trappers, the most preferred trapping areas are 
located 1.5 days walk away from the village. These areas 
are not under individual ownership, but are communally 
owned. Four such locations are considered to be the best 
places for trapping large mammals because of their proxim-
ity to streams and salt licks. Serow, wild pig and barking 
deer visit these areas regularly, and trapping here provides 
good returns to hunters. These areas are provided to hunter 
groups every year on a first-come basis. The first group that 
approaches the kebang can ‘reserve’ the location by pay-
ing a token amount to them. Once a trapping location has 
been ‘reserved’ for that year, no other group can trap there. 
Failure to follow these rules attracts heavy fines from the 
kebang. An individual hunter can put up anything between 
50 to 80 snares in one visit, placed along streams, animal 
trails and salt licks. The target species for these traps are 
wild pigs, Asiatic black bears, Himalayan serow, and bark-
ing deer. Hunters need to return once in every 10 days to 
check the traps to prevent the trapped animals from being 
scavenged by wild carnivores or from decaying. Some hunt-
ers may carry guns depending upon availability, and oppor-
tunistic hunting on the way or around the trapping areas may 
also occur. Trapping at other times of the year is rare as the 
weather and conditions in the forest are amenable only dur-
ing the winter months.

Spatial Patterns of Large Mammal Hunting

Mapping Hunt Locations

Locational information was obtained in the form of local 
names commonly used by hunters and other people in the 
village. The entire area of the village has specific names 
which are used to designate different swidden areas, for-
ests, fallows, mountains, streams, springs and other natural 
objects. These names are transferred orally across genera-
tions, and while no physical map existed, there was una-
nimity in the recognition of these areas and assigned names 
among the villagers. These detailed names are a traditional 
repository of orally transmitted knowledge and provide an 
accurate location of any activity (such as hunting) anywhere 
within the territory of the village. Local names were mapped 
onto the corresponding geographical locations based on field 
surveys and participatory mapping. This hybrid layer was 
overlaid on a base map of the area to plot locations of hunt-
ing and trapping incidents (Fig. 3).
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Distribution of Hunting in Relation to Village

A total of 95 prey animals were hunted during the observed 
period of 22 months by 28 different hunters. While gun hunt-
ing accounted for 45 of the animals, 50 were killed through 
snare traps.

Adi hunters have traditionally practiced hunting in areas 
adjoining the village as well as specific areas that are very 
far from the village. Hunts can be 'short-distance', 'medium 
distance' and 'long-distance' hunts based on the distance of 
the hunting areas from the village. The 'long-distance hunts' 
take place once a year in the winter months (December/
January). These hunts are specifically undertaken to hunt 
the Takin. Another long-distance hunt is for hunting the 
Himalayan musk deer (Moschus leucogaster) which are also 
found far away from the village along the snow line near the 

Indo-China border. Musk deer hunts are rare and may hap-
pen only once in three years with very few hunters willing to 
go to these difficult areas. The results reported here include 
only the short and medium distance hunts conducted in vil-
lage lands, while long-distance hunts of Takin and Himala-
yan musk deer conducted in non-contiguous hunting zones 
have not been considered.

Short distance hunts take place in the vicinity of the vil-
lage and are completed within one day. These hunts occur 
exclusively within the zone of agriculture which includes 
current cultivation fields and fallows interspersed with 
patches of uncultivated steep forest land. Hunting does not 
occur in the few patches of terraced paddy fields within this 
zone since these are protected by fences, trenches and other 
barriers. All of these hunts took place between 0300 and 
1930 h. Hunters prefer to leave early from their homes and 

Fig. 2   Snares, locally called 
pongit are most commonly used 
for trapping of animals
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utilize the early morning and evening for hunts, as this is 
the time when animals are most active. The total number of 
hours spent on individual hunts was around 6 h, calculated 
as the number of hours spent by a hunter outside his house, 
including travel time as well as hunting time.

If we consider the spatial distribution of hunts/traps from 
the village, most of the hunts are concentrated between 2–4 
kms from the village or more than 6 km from the village 
(Fig. 4). The distribution of hunts/traps across distance classes 
however is not evenly distributed. While most of the gun hunt-
ing occurs closer to the village, trapping as an activity mostly 
occurs far from the village at designated trapping areas.

The spatial distribution of the hunted species suggests 
that the swidden fallows (0–6 km from village) are domi-
nated by resilient species like barking deer and wild pig. 
This is the area where 45% (n = 43) of hunts occurred and 
also accounted for most of the gun hunting.

The trapping through snares mostly occurs further 
away from the village (> 6 km) in four designated trapping 
areas located in old growth forest. These areas need to be 
'reserved' by trappers beforehand and only one team of trap-
pers is allowed per site. This reservation of trapping areas 
and monitoring of trapping activity is performed and moni-
tored by the traditional village authority, the kebang. While 
most of the trapping (82%) occurs far away from the village, 

the majority of gun hunts (59%) occurs within 2–4 kms of 
the village. This is also the mixed-use landscape dominated 
by swidden fallows.

A map of the landscape with all the hunts demonstrate 
this clearly when overlaid with concentric circles of 2, 4 and 
6 km’s from the village. (Fig. 5).

In terms of biomass extracted by hunters, 56% of the bio-
mass came from the agricultural zone around the village 
(Fig. 6). Hunting in the fallows is characterised by short 
hunting trips for species such as barking deer and wild pig 
which favour human modified landscapes. Wild pigs were 
the largest source of animal biomass (average of 74.5 kg) 
and male wild pigs provided the greatest biomass for a single 
individual. Barking deer (37.8%) and wild pig (38.9%) were 
the two most commonly hunted species.

Temporal Patterns of Hunting

The type of hunting is not the same throughout the year. 
Temporal hunting patterns appear to be influenced by the 
Adi agricultural calendar. Swidden cultivation season starts 
in the month of March and it is only after the harvest in the 
month of September/October that villagers are free of their 
agricultural responsibilities to spare more time for hunting 
and especially for trapping.

Fig. 3   Unique names are assigned to all areas within the village, includ-
ing forest patches, streams and each parcel of swidden land, which are 
located inside blocks. These names were documented and placed on a 

map to understand spatial distribution of hunts from information pro-
vided by hunters
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An analysis of the spatio-temporal patterns of hunting 
indicates that 45% of large mammal hunts occur in the swid-
den fallows around the village while temporal intensity of 
hunting appears to be influenced by the timing of agricul-
tural responsibilities among other things such as weather 
conditions (Fig. 7). The agricultural period is dominated 
by gun-hunting in the swidden fallows and secondary for-
ests while trapping is largely absent, an observation that is 
supported by interviews where incidental hunts as a conse-
quence of repeated movement through swidden areas have 
been mentioned.

Regulation By Local Institution

The kebang monitors the use of natural resources within the 
village and imposes fines if there are deviations from estab-
lished rules. Complaints on the nature of declining resources 
can be brought to the attention of the kebang by any indi-
vidual in the village and are then debated and analysed. In 
the event of adequate proof and support from other villagers, 
restrictions or modification of resource usage practices may 
be announced by the kebang council and are binding on all 
villagers. The closely knit nature of village societies and 
their interdependence on each other ensures compliance with 
the decisions of the kebang.

Rules on the conduct of hunting were found to be metic-
ulously implemented by the kebang. The common hunting 
and fishing areas including the Takin hunting area (ben-
dhi), the four common trapping areas for large mammals 

and also the communal fishing area are all managed by 
the kebang. In the case of the Takin hunt as well as for the 
communal trapping areas, hunters who wish to trap are 
required to pay a small fee to the kebang which is utilised 
for the welfare of the village. The allotment of prime trap-
ping areas to limited number of people has ensured a limit 
on the extraction of animals. The trapping areas all have 
salt licks which make them desirable for animals like the 
serow, barking deer and even birds and rodents.

Safeguards with regard to over-extraction of fish was 
observed during the study period which was triggered 
by the drastic reduction in the number of fish during 
the communal fishing festival. The kebang stopped all 
forms of destructive and modern methods of fishing such 
as dynamite fishing, electric fishing and the use of nets. 
Enforcement included the confiscation of all nets and the 
announcement of massive fines against the use of dynamite 
and electrical charges.

Management and monitoring of resources also include 
looking for hunting or trapping by outsiders within the 
village areas. During the study period, there were four 
occasions when outsiders were caught and penalised for 
hunting within the village forests. While there is no formal 
system of patrolling, villagers routinely traverse the village 
territories to access bamboo, cane and other food resources 
apart from hunting. Regular movement of villagers as part 
of these activities allow them to notice anomalies in the 
landscape that may indicate the presence of outsiders.

Fig. 4   Total number of hunts 
across distance classes to illus-
trate differences across landuse 
type. Swidden agriculture is 
found only within 6 km from 
the village but is an important 
area for hunters
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Discussion

This study provides the first quantitative estimates of large 
mammal hunting in India to our knowledge and therefore does 
not have any existing studies to compare with in the region. 
Some studies in northeast India report the number of spe-
cies that are hunted – 43 species (Chutia, 2010), 53 species 
of birds (Chutia & Solanki, 2013), 134 species (Hilaluddin 
et al., 2005), 33 species (Aiyadurai et al., 2010), 20 species 
(Velho & Laurance, 2013). These numbers include small and 
large mammals, birds, reptiles and even amphibians. How-
ever, these studies do not provide estimates of the number 
of individuals of each species that were hunted. The lack of 
quantitative information on hunting trends has been seen as 

a major drawback towards understanding the scale and pat-
tern of hunting in the region. Without reliable quantitative 
estimates, statements implicating local hunting for extinction 
of species can hardly be considered legitimate.

Garden Hunting and Its Implications

Spatial patterns of large mammal hunting indicate the role 
of habitat around villages that are composed of a matrix of 
fallows, swidden fields and remnant forest patches. These 
areas are regularly visited by villagers to extract non-timber 
forest resources that provide food for themselves as well as 
domestic animals. These ‘gardens’ appear to be a particu-
larly important source of large mammal prey for hunters. 

Fig. 5   Spatial representation of gun hunting and trapping on map shows seasonal trapping in specific locations clustered towards SW while ‘gar-
den hunting’ occurs within the swidden fallow areas (within 6 km radius of the village)
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'Garden hunting’ is an umbrella term for hunting that occurs 
in cultivated fields and house gardens for primarily terrestrial 
animals that prefer such habitats (Linares, 1976). Evidence 
of early game animal procurement in human-modified horti-
cultural ‘gardens’ by prehistoric hunters has been unearthed 
by environmental archaeologists while existing ‘garden hunt-
ing’ has been studied in the American tropics (Linares, 1976; 
Neusius, 2008). This form of hunting not only guarantees the 
availability of prey species in close proximity to the village, 
but also acts as a way to control crop predators.

In the context of swidden landscapes, garden hunting 
appears to be extremely important to hunters as shown by 
Smith (2010) in Panama, where almost half of all hunted 
animals were from agricultural fields and fallows. Similarly, 
Gavin (2007) found that in the Peruvian Amazon, while 
older forests are an important source of animal biomass for 
hunters, secondary forests provide more resources per unit 
area. The current study finds similar results with 45% of 
hunted animals accounting for 56% of total biomass being 
extracted from the secondary forest ‘gardens’ surrounding 
the village.

There has been no mention of garden hunting in the con-
text of hunting in the swidden fallows of south and southeast 
Asia. These anthropogenic habitats are used extensively by 
animals such as the barking deer and the wild pig which are  
both considered ‘anthropogenic fauna’ that can withstand 
human presence and in fact thrive in such mixed use land-
scapes (Donkin, 1985; Naughton-Treves, 2002). This study 
indicates that these are also the same species which are 
hunted the most. These same species have in fact been dem-
onstrated to be tolerant of anthropogenic landscapes in other 
studies from Arunachal Pradesh (2008). These results are 
consistent with observations by previous authors of 'garden 
hunting' among indigenous swidden cultivators in central 
and South America. Tolerance to anthropogenic landscapes 
by certain animals has been reported by other researchers 
even in the Amazon (Naughton-Treves et al., 2003; Parry 
et al., 2009). This has been attributed to their diet and behav-
iour – they are primarily opportunistic foragers tolerant of 
habitat disturbance and frequently found in secondary for-
ests. This strongly suggests that the phenomenon of 'garden 

Fig. 6   Spatial distribution of hunted animal biomass indicates that almost half of hunted biomass is sourced within 6 km of village in the 'garden 
hunting' zone
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hunting' has been prevalent among swidden fallows of Upper 
Siang.

Some studies have found evidence of active manage-
ment by garden hunters to attract game animals (Dove, 
1993; Greenberg, 1992; Posey, 1985) while others have not 
reported any such evidence of active manipulation (Linares, 
1976; Naughton-Treves, 2002). This study also found no evi-
dence of active habitat manipulation to attract prey among 
the Adi, although they are aware of the relation between 
human modified landscapes, regenerating fallows and the 
availability of game within these spaces. Existing litera-
ture on ‘garden hunting’ has discussed the importance of 
these areas for hunters in procuring mammals such as red 
brocket deer (Mazama americana), white-tailed deer (Odo-
coileus virginianus), collared peccaries (Dicotyles tajacu) 
and wild pigs (Sus scrofa). In the case of the Adi areas of 
Upper Siang, these ‘gardens’ are not just the source of large 
mammals, but they are also areas where trapping for small 
mammals and birds occur. These gardens, formed through 
the practice of swidden cultivation, play a central role in 
providing a constant source of prey animals allowing the 
Adi to use the undisturbed old-growth forest fauna sparingly.

Swidden Systems and Local Institutions

The growing prevalence of settled cultivation in the form of 
terrace farming and increase in commercial cropping sig-
nals agricultural transformation from the traditional swidden 

cultivation practices. These changing cultivation practices 
can impact hunter behaviour by depriving hunters of nearby 
hunting areas. The absence of mixed-use landscapes pro-
duced by swidden may shift hunting pressure to older forests 
farther away from the village. The presence of secondary 
forest ‘gardens’ and fallows thus hold high conservation 
significance.

The presence of game in gardens however, is not always 
a given and may depend on other local factors influenced 
by ecology, agricultural practices and cultural norms for 
the particular region. This may include anthropogenic fac-
tors like higher human population densities, connections 
with wild meat markets and integration with market forces 
(Robinson & Bennett, 2000a, 2000b) to ecological factors 
related to habitat heterogeneity. Spatial and temporal pat-
terns of food availability, habitat structure and foraging 
behaviour are known to influence the characteristics of 
vertebrate communities in swidden landscapes and con-
tribute to species richness and composition of vertebrate 
assemblages (Finegan & Nasi, 2004). Although anthro-
pogenic species like wild pigs and barking deer may be 
attracted to swidden fallows, a 'source' population in adja-
cent forest areas that are not subjected to the same hunting 
pressure may be essential (Gavin, 2007).

In this study, contiguous ‘source’ areas comprise of the 
old growth forests belonging to the village community as  
well as the adjoining Mouling National Park which is con-
trolled by the state. Hunting in the community managed 

Fig. 7   Temporal distribution of all hunts through the year shows low hunting during the agricultural season and less trapping activity
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old-growth forests are strictly monitored and enforced by 
the traditional local institution of the kebang which plays 
an important role in controlling extraction levels. This 
includes controlling access to mineral lick areas visited by 
fauna regularly for geophagy and mineral rich water, making 
them ‘hotspots’ of diversity (Blake et al., 2011). Unrestricted 
access to areas of abundant faunal presence could result in 
over-extraction if not monitored continuously. Restrictions 
on the number of individuals who have access to these 
areas is an effective method to avoid such an eventuality, 
highlighting the role of local institutions like the kebang in 
effective management of common pool resources (CPR) that 
may contribute to conservation efforts (Dawson et al., 2021; 
Ostrom, 1990). Such effective management strategies and 
resultant ‘balance’ between indigenous people and nature are 
not necessarily evidence of conservation, but is important to 
their own long-term subsistence use.

Effectiveness of local institutions in checking hunting 
intensity in areas that are used by communities for faunal 
extraction is important in ensuring hunting sustainability 
in addition to the presence of gardens.
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