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Summary

that are enhancing or limiting the sustainability 
of subsistence bushmeat harvesting on: (1) prey 
population dynamics in a multi-species prey 
community, (2) the diversity of management systems 
of habitat for game species in mosaic landscapes 
dominated by smallholders’ land-use systems, and 
(3) the size and composition of prey populations in 
hunting landscapes that are connected by roads to 
urban centers.

We argue that sustainable bushmeat procurement 
depends several interrelated factors such as local 
capacity for maintaining and managing habitat 
diversity, access to diversify sources of household 
income as well as on distinctive prey profiles at 
different intensities of hunting. Therefore, the risk 
of overexploitation depends on lost of (i) habitat, 
(ii) sources of household income and species’ 
vulnerabilities to hunting pressures due to access 
to roads and means of transportation to cities and 
towns. We propose field-based analytical frameworks 
that can help indigenous and non-indigenous 
communities, as well as local authorities, increase 
their capacity to establish monitoring systems at the 
village, district and regional level.

Subsistence hunting has become one of the main 
sources of employment and household income 
for indigenous and non-indigenous people in the 
Ecuadorian Amazon. As indigenous and non-
indigenous Amazonians are becoming urbanized and 
their communities connected by networks of roads 
to cities and towns, chickens and canned meat are 
becoming their main source of protein, and bushmeat 
is becoming an important source of household 
income. Subsistence hunting frequently targets many 
prey species simultaneously, with urbanized low-
income indigenous and non-indigenous residents in 
increasingly interconnected hunting landscapes. Yet 
our understanding is limited about the dynamics of 
hunting in such multi-prey systems.

Herein we discuss the impact of landscape 
connectivity and urban expansion on subsistence 
hunting in the Ecuadorian Amazon. We analyze the 
inter-dependence of a set of variables that includes: 
(1) supply and demand of bushmeat with resp ect 
to regional urban markets, (2) catch per unit effort, 
(3) frequency of hunting expeditions, (4) access 
to hunting grounds and (5) hunter behaviors and 
collective practices. We discuss the multiple factors 
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1 Synthesis

bushmeat harvesting patterns, as well as to promote 
sustainable practices. In most post-frontier regions, 
the populations of large-game species (e.g. white-
lipped peccary) are experiencing accelerated 
declines (Franzen 2006; Sierra et al. 2008), while 
the population of small-game species (e.g. rodents) 
remains relatively robust and has become the main 
source of food and income of low-income urban and 
rural households (Browder 2002; Chacon 2012).

Since the law banning the sale and consumption 
of bushmeat in cities and towns has started to be 
enforced, official reports and published articles 
suggest the availability of bushmeat in open or 
legal markets has declined significantly, while the 
underground market has likely increased. Although 
it is difficult to estimate the volume of bushmeat 
consumed and sold in underground markets, law 
enforcement is leading to a robust clandestine 
market. Efforts to enforce conservation laws have 
increasingly driven the bushmeat trade underground 
and created localized trading networks operating in 
diverse and complex supplier-consumer networks. 
Consequently, changes in consumer preference 
and increasing urban purchasing power have led 
to a transition of bushmeat from being essentially 
a sustenance item to a source of income for low-
income rural and urban families.

We found that bushmeat in Ecuador is characterized 
by one of two primary hunting systems. The first is 
garden hunting, which primarily focuses on small-
game species (e.g. agoutis); it is conducted in mosaic 
landscapes composed by old-growth forest fragments, 
degraded forests, regenerating secondary forests and 
agriculture lands. Game meat harvested using this 
system is an important source of food and income 
for low-income rural and urban families (despite 
legality issues), and accounts for approximately 
70% of the bushmeat in the market. The second 
system is forest hunting, which is characterized by a 
preference for large-bodied species (e.g. white-lipped 
peccaries); it generally takes place within contiguous 
forested landscapes that are part of protected areas, 
indigenous territories and communal forests. This 
type of hunting accounts for the remaining 30% of 
the bushmeat in the market.

Over the last three decades, the Ecuadorian 
Amazon has undergone large-scale socio-economic, 
demographic and biophysical transformations 
that have greatly shaped local patterns of land and 
resource use with major repercussions on local 
livelihoods, environments and biodiversity. This 
paper aims to characterize transitions in patterns of 
bushmeat harvesting, marketing and consumption 
brought about by these changes, with an emphasis 
on the impact of road building, the movement of 
isolated communities and the connectivity of forests 
to urban centers. We use the literature and field 
data collected in the provinces of Napo and Pastaza 
to explore (a) whether current levels of bushmeat 
consumption, trade and associated extraction rates 
are sustainable, and (b) whether these ongoing 
processes likely enhance or limit the sustainable 
management of game species, habitat diversity, the 
conservation of biodiversity and the sustainable 
livelihood of local populations.

In response to the Convention on Biological Diversity 
in 1992, the Government of Ecuador has established 
legal, political and economic incentives to confront the 
national and global biodiversity crisis. Conservation 
initiatives and incentives have greatly increased the 
institutional and technical capacity of governmental 
and nongovernmental institutions to manage forests 
and landscapes for the conservation and protection 
of biodiversity. In Ecuador, while subsistence hunting 
is legal, commercial hunting and sale are not. 
However, since commercial hunting is almost non-
existent, subsistence hunters supply bushmeat that is 
consumed and sold in towns and cities. As such, the 
main concern of policy makers and the conservation 
community is to know if subsistence hunting as 
practised by indigenous and non-indigenous people is 
sustainable, particularly since they are becoming more 
urban than rural residents.

While Ecuador has made considerable advances 
in the protection and conservation of biodiversity, 
policy makers still struggle to ensure that bushmeat 
harvest, consumption and trade are sustainable. 
Both conservation concerns and food and income 
security issues have led policy makers and civil society 
to seek alternatives to reduce current unsustainable 
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The Amazon region is a representative rural landscape 
of Ecuador, characterized by rapid development and 
changing natural resource use patterns tied to the 
construction of new roads. The expansion of road 
networks has greatly facilitated the transportation 
of bushmeat to urban markets. In addition to being 
key in facilitating hunting and the transportation 
of bushmeat, roads help to redefine the spatial 
and economic orientation of indigenous and non-
indigenous communities towards an urban and semi-
urban context. The process of change from isolated 
to interconnected communities has changed hunting 
patterns and overall resource use by decreasing 
dependence on bushmeat for food or income in some 
areas, while increasing such dependence in others.

Today, the emerging middle class of indigenous and 
non-indigenous Amazonians living in urban and 
peri-urban neighborhoods largely drives demand 
for bushmeat in Ecuador. Our data reveal that 

weddings and other celebrations represent much 
of the current demand for bushmeat in urban and 
semi-urban environments. The supply chains have 
remained largely intact due to law enforcement 
efforts that have historically focused on suppressing 
the trade to markets and restaurants. In contrast, 
weddings or other celebrations are typically 
supplied by the pedido system, which involves 
requesting bushmeat from intermediaries, family 
members or neighbors using cell phones or social 
networks. In order to ensure the sustainability of 
the bushmeat harvest and the long-term availability 
of game species, we make the following policy 
recommendations: (1) develop a system for 
monitoring and ensuring sustainability of garden 
and forest hunting practices, (2) enforce laws 
regarding hunting, consumption and marketing 
of bushmeat based on species and type of hunting 
grounds, and (3) assess the impact of roads on 
bushmeat harvest, consumption and trade.

Photo by Pablo Puertas



2 Introduction

bodied game species, which warrants the need for 
controlled hunting practices in local communities. 
Thus, new policies designed and implemented by 
local authorities, civil society and, most importantly, 
the communities themselves, are necessary to secure 
the sustainable management of game species as a 
source of food and income for indigenous and non-
indigenous people. It is believed that Ecuadorians 
consume an important fraction of the estimated 
6 millions tons per year of bushmeat harvested by 
Amazonians (Fa et al. 2002).

2.2 Road and other infrastructure in the 
post-frontier Amazon

Road building has brought major changes in the 
social and biophysical landscapes of Ecuadorian 
hunters, consumers and traders of bushmeat. While 
rural development is constantly shaping or reshaping 
the role of bushmeat on people’s livelihoods, the 
institutional mechanisms and systems for monitoring 
hunting and bushmeat consumption and trade 
have experienced few changes. For instance, law 
enforcement continues to focus on the threats and 
vulnerability of a single or community of large-body 
game species to overhunting (Zapata-Rios et al. 
2011). With few exceptions, the majority of experts 
continue to focus on impact studies, particularly 
on communities of primates and ungulate species 
(Robinson and Bennett 2004). As rural landscapes 
are becoming socially and spatially connected to 
towns and cities, the demand for rodents, birds and 
other small game species has increased in urban and 
peri-urban markets (De Lancia 2008).

Large areas of the Ecuadorian Amazon are protected 
as conservation units and indigenous territories. 
But the construction of extensive road networks 
is leading to an increase in human-modified 
landscapes composed of a complex mosaic of 
forest fragments, fallows, pastures and agricultural 
fields. Mosaic landscapes provide diverse hunting 
grounds for rodents and other small-game species 
that are becoming the main source of bushmeat 
consumed and traded in the Ecuadorian Amazon. 
The question of how rural populations adapt hunting 
practices and establish rules for controlling access 

2.1 Opposing views and controversies 
on the sustainability of bushmeat

The bushmeat harvest, consumption and trade in 
Ecuador, and more generally throughout the tropics, 
is often framed as a conservation issue, a context 
in which it is generally condemned as a threat to 
biodiversity (Redford 1992; Franzen 2006; Suárez et 
al. 2009). In Ecuador, as in most tropical countries, 
the predominant view of experts and policy makers 
is that hunting, consumption and trade necessarily 
lead to the decline or extinction of local populations 
of game species (Bass et al. 2010; Zapata-Ríos et al. 
2011) and therefore should be banned or otherwise 
discouraged. More recently, some experts have shown 
the critical role played by bushmeat both in terms 
of nutrition and income generation for the rural 
and urban poor (Golden et al. 2011). The debate 
of sustainable bushmeat harvest, consumption and 
trade has been fueled by pessimistic (Peres and 
Palacios 2007; Suárez et al. 2013) and optimistic 
(Mena et al. 2000 Lu et al. 2009) views in Ecuador 
and elsewhere in the tropics. In fact, both views have 
validity and are not irreconcilable. We argue the main 
issue is actually finding ways to manage and monitor 
bushmeat harvest, consumption and trade with the 
goal of ensuring sustainable harvest levels, as well 
as securing the sustainable provision of food and 
income for urban and rural households (Jerozolimski 
and Peres 2003; Olh-Schacherer et al. 2007; Van 
Vliet and Nasi 2008).

Based on information collected in interviews, the 
majority of respondents maintain a pragmatic view 
on sustainable bushmeat harvesting. They recognize 
the necessity of game management, conservation 
of hunting grounds and access to multiple sources 
of food including fish (both farmed and wild) and 
livestock, as well as to maintain healthy populations 
of game species in the landscape. These perspectives 
indicate a need for participatory co-management of 
game species as part of government incentives for 
achieving sustainable resource use and for sustaining 
the long-term provision of ecosystem services 
(Oldekop et al. 2012). For instance, Napo province 
is one of the most densely populated regions; 
local people have in living memory experienced a 
precipitous drop of the populations of most large-
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to hunting grounds in mosaic landscapes needs 
to be answered. It is of particular importance to 
examine how subsistence hunting is being adapted 
and how the process of adaptation is leading to, or 
limiting, sustainable harvesting of rodents, birds and 
other game species in mosaic landscapes. Critical 
information is needed to answer questions such as: 
(1) the volume of bushmeat offtake by communities 
(both by species and absolute volume), (2) what 
proportion of this volume can be considered 
sustainable or unsustainable, (3) to what extent game 
species are being managed for sustainable harvesting 
or protection, and (4) which species are most 
threatened by overhunting, landscape fragmentation 
and which are resilient to hunting pressure. We 
have collected information from published and 
unpublished sources and conducted field interviews 
to answer the above four related questions.

A diversity of hunting practices related to the 
economic and cultural background of hunters 
characterize bushmeat harvest, consumption and 
trade (Lu 2005). Bushmeat procurement is also 
differentiated by access to diverse types of hunting 
grounds and a high diversity of consumption/trade 
patterns. In addition, difficulties in monitoring 
the behavior of hunters, traders and consumers are 
believed to challenge the ability of governmental and 
nongovernmental organizations to enforce regulatory 
mechanisms and promote sustainable practices. 
The construction and expansion of road networks 
have greatly increased connectivity between rural 
and urban landscapes. This, in turn, has brought 
new opportunities and limitations for designing 
and implementing participatory co-management 
and monitoring systems of bushmeat harvest, 
consumption and trade.

In Ecuador, information generated on threats and 
vulnerability to overhunting has been used for 
advocating the protection of game species, as well 
as to design and implement conservation action 
plans (Plan de Acción para la Conservación de 
la biodiversidad– PACB), strategic plans for the 
conservation of biodiversity (Plan de estrategias 
para la conservación–PSCB) and other conservation 
initiatives (de Thoisy et al. 2005; Campos et al. 
2007; Suarez et al. 2009). Several legal instruments, 
including rules that ban or criminalize the selling of 
bushmeat, pets and other animal products, are within 
PACBs, PSCBs and other conservation initiatives 
(Zapata-Rios et al. 2009). These legal mechanisms, 
however, allow subsistence hunting and prohibit 
commercial hunting without considering that both 

can lead to unsustainable or sustainable bushmeat 
harvesting. In Ecuador, commercial hunting is almost 
non-existent, while subsistence hunting for food 
or the market is widely practised. Most bushmeat 
sold and consumed in urban markets comes from 
subsistence hunting practised by indigenous and 
non-indigenous low-income families.

In Ecuador, hunting rights are also established 
based on ethnicity, giving rights to indigenous 
people to hunt and restricting hunting rights of 
non-indigenous people. In reality, indigenous and 
non-indigenous people are engaged in sustainable or 
unsustainable hunting and marketing of bushmeat 
regardless of their ethnicity. A new legal mechanism 
is needed for monitoring bushmeat harvesting, 
consumption and sale in ever-changing social 
and biophysical landscapes. As rural landscapes 
are becoming spatially connected to towns and 
cities (Sierra et al. 2008), governmental and 
nongovernmental conservation agencies are facing 
new challenges and opportunities to enforce 
sustainable hunting, consumption and trade of 
bushmeat. Protective actions of wildlife and the 
criminalization of bushmeat marketing have shown 
to limit rather than facilitate the enforcement 
of mechanisms that can lead to changes from 
unsustainable to sustainable bushmeat harvesting 
in Ecuador.

2.3 Advances in the biodiversity 
database

While the legal mechanisms for monitoring 
bushmeat markets have changed little in their focus 
and enforcing tools, Ecuador has one of the most 
complete biodiversity databases among Amazonian 
countries (Zapata-Rios et al. 2011). Information 
gathered by multiple biodiversity surveys and 
assessments show that Ecuadorian Amazonian 
forests are rich in wildlife (Sierra et al. 2008). 
Biodiversity information also identified “hot spots” 
where habitat fragmentation and overhunting have 
removed communities of large-body species or 
even produced local extinction (Zapata-Rios et al. 
2011). Biodiversity data have helped to identify 
localities where game species (Sierra et al. 2008) 
are highly vulnerable to habitat fragmentation and 
overhunting. In most Amazonian regions of Ecuador, 
the frequency of hunting expeditions and related 
offtake tend to increase when roads are built because 
roads facilitate access to markets in towns and cities 
(Zapata-Rios et al. 2011). In areas where connectivity 
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between rural and urban places is increasing, the 
population densities of large-body game species are 
declining even in protected areas and indigenous 
territories (Zapata-Rios et. al. 2009).

Data collected from biodiversity assessments 
have shown that road building is accelerating the 
process of defaunation of large-body game species 
in old growth forest patches and secondary forests 
outside protected areas (Mena et al. 2000; Suarez 
et al. 2009). Data collected by ethnographers 
are also showing that bushmeat is increasingly 
becoming one of the main sources of income for 
rural and urban low-income families as forests at 
the frontiers are connected to towns and cities 
(Campos 2007; de Thoisy et al. 2009). Based on 
the results of biodiversity assessments, ethnographic 
and impact studies, the challenge of sustainable 
bushmeat harvest, then, is to ensure that the needs 
of forest- dependent families can be met without 
sacrificing biodiversity.

2.4 Bushmeat: The Ecuadorian legal 
framework and law enforcement

Ecuador is the world’s first country to enshrine 
the rights of biodiversity and of nature within the 
constitution (Acosta 2009). It also gives citizens the 
right to bring cases to court on behalf of nature. 
A special emphasis is placed on the protection 
of biodiversity, which is also protected under 
the constitution. Ecuador has also been widely 
recognized as having some of the more progressive 
legislation regarding indigenous land tenure. 
Subsistence hunting and other systems of low-
intensity resource extraction are specifically allowed 
under the current legal framework regarding hunting, 
with special consideration given to indigenous 
and Afro-Ecuadorian communities. Sport hunting 
and culling of invasive species to protect native 
ecosystems is also allowed under a limited set of 
circumstances; however, it is not likely that this 
provision has any relevance to Amazonia. The sale of 
bushmeat is outlawed under any circumstances, but 
enforcement is flexible; there are periods that tolerate 
local bushmeat trade.

The Ministry of Environment (MAE) is responsible 
for the enforcement of environmental regulations 
and has taken significant action and interest in 
curbing the bushmeat trade. Since the MAE has 
limited resources for law enforcement, most control 
operations take place in coordination with either 

the military or police. In many cases, this leads to 
confrontations and political disputes between local 
authorities and people. Law enforcement activities 
generally target the demand side of the bushmeat 
trade, especially at points of sale and transport. 
Targeted areas include periodic inspections of 
weekend and regional markets, road checkpoints 
and restaurants serving bushmeat. Penalties for the 
commercialization of wild meat include jail and fines; 
more severe penalties are rarely pursued. Instead, 
officials generally extract small fines and seizures 
(USD 50 – 100). A common complaint is that police 
inappropriately confiscate meat and issue fines. Due 
to the low-income levels of many people involved 
in the bushmeat trade, the threat of forfeiture and 
fines appears to be a significant deterrent and has 
reduced the visibility of the bushmeat trade. As a 
result of increased law enforcement, restaurants in 
Tena and Coca no longer openly serve bushmeat due 
to the fear of fines and seizure; bushmeat is generally 
bought through appointments and cell phone calls.

2.5 The bushmeat harvest in 
defaunated forests and landscapes

Ecuador, like some other Amazonian countries, has 
expanding infrastructure networks and forest areas 
where hunting is under an open-access regime. As a 
result, local people are experiencing dramatic changes 
in the patterns of hunting, consumption and trade of 
bushmeat. Increased connectivity to isolated hunting 
grounds where game harvesting still remains under 
an open access regimen is leading to local extirpations 
of targeted species and, in more extreme cases, 
landscape-level defaunation (Swamy et al. 2011). The 
process of defaunation of large-body game species 
does not eliminate forests as hunting grounds; to the 
contrary, some defaunated forests are becoming better 
grounds for hunting small-game species that tend to 
flourish after large competitor species are removed. 
Some experts have used the controversial term of 
‘empty forests’ where large- body game species are, 
or were, overhunted without acknowledging that the 
forests are not empty at all (Redford 1992; Wilkie 
et al. 2011). In the Ecuadorian Amazon, defaunated 
forests play an important role in providing habitat 
for small-game species that tend to become the main 
source of income and food of low-income rural and 
urban families.

In the Ecuadorian context, the term ‘defaunated 
forests’ does not necessary equate with the definition 
of empty forest. From a conservation point of view, 
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defaunated forests are impoverished forests. From a 
livelihood point of view, they are productive hunting 
grounds for small-game species where local people 
can sustain healthy populations of rodents, birds and 
other game species by managing game-attractor fruit-
tree species (Campos 2007). Processes of defaunation 
were indeed reported in several regions of Ecuador 
(Suárez et al. 2013), but there are no recorded areas 
of empty forests. Subsistence hunting continues 
to be an important activity within the portfolio of 
activities of indigenous and non-indigenous people 
in Ecuador that have access to defaunated forests. 
While subsistence hunting is certainly capable of 
depleting local wildlife populations (Zapata-Rios et 
al. 2011), local people tend to use several controlling 
mechanisms to avoid the ‘empty forest’ phenomenon.

Studies throughout the tropics have found hunter 
preference to be highest for species that are least able 
to withstand hunting pressure, specifically large-bodied 
species with slow reproductive rates (Perez and Palacios 
2007). A host of biological factors determine the 
susceptibility of individual species to overharvesting, 
including carrying capacity, litter size, gestation periods 
and gregariousness (Campos et al. 2007). The removal 
of keystone species has been found to have cascading 
effects on local ecosystems by disrupting seed dispersal 
patterns, stand dynamics and animal-mediated 
disturbances (Beck 2006; Peres and Palacios 2007; 
Terborgh et al. 2008; Altrichter et al. 2012; Beaune 
et al. 2013). While these processes of changes are not 
unknown, experts are less familiar with the multiple 
strategies, methods and systems of local people to 
remedy their adverse impact on the sustainability of 
bushmeat harvesting. For instance, in Ecuador, experts 
have looked at the impact of habitat fragmentation 
on game populations produced by urban expansion 
and infrastructure development, but not on some 
local sustainable harvesting systems of bushmeat and 
other animal products (Forman and Alexander 1998). 
With that said, most data generated by experts on 
wildlife, habitat fragmentation and other processes of 
changes in the social and biophysical landscapes have 
limited use in the understanding of the complexities 
of sustainable bushmeat harvesting in Ecuador and 
elsewhere in the tropics.

2.6 Bushmeat trade: A complex game in 
Ecuador

In Ecuador, as in other tropical countries, bushmeat 
trade is embedded in the local business tradition. It 
is a source of employment for people throughout the 
supply chain, which includes diverse social groups 

such as urban vendors and restaurant owners, rural 
traders, and farmers and subsistence hunters. The 
bushmeat trade is officially illegal and selling game 
meat and other animal products is criminalized by 
the law. In the Ecuadorian context, it is useful to 
differentiate de facto from de jure bushmeat trade. 
Since the Rio Convention on Biodiversity in 1992, 
Ecuador has developed and implemented legal 
mechanisms to prohibit the trade of bushmeat and 
other animal products. During the same period, 
there were few initiatives to regulate bushmeat 
sales (particularly promoted by NGOs), and they 
had mixed results. Variations in the scale and 
levels of law enforcement have led to cycles of 
open and underground bushmeat trade according 
to the tolerance of the conservation authorities. 
In times when laws are enforced, bushmeat trade 
is underground; in times when the authorities 
relax their enforcement, bushmeat is sold in 
open markets.

Assessing the impact of bushmeat trade on game 
populations is characterized by two extreme points of 
view: (1) the apocalyptic view that blames bushmeat 
trade as the main reason for the decline or even 
extinction of game populations, and (2) the idea that 
existing game populations can sustain subsistence 
hunting and current patterns of bushmeat trade. In 
Ecuador, the market for bushmeat in most cases is 
quite local and there is little evidence of international 
or even regional trade. Prices of bushmeat in 
local markets are significantly more elastic than 
within regional and national markets; demand for 
this high-value product is generally quite elastic, 
with demand rising as targeted species are driven 
toward population declines. The market price of 
bushmeat is highly unstable, it is generally more 
expensive than livestock, and most traders believe 
that bushmeat has limitless supply in Ecuador and 
other tropical countries. Experts have found that 
bushmeat demand is fairly opportunistic; as larger-
bodied species are overhunted from a given locality, 
people move to other areas or begin hunting small-
body species that in some cases are more desirable 
than large-body game species. There is also the 
assumption that local demand for bushmeat greatly 
threatens a fairly limited number of species rather 
than recognizing that all unsustainable hunting and 
uncontrolled trade have the same adverse impact 
on all game species. In relation to bushmeat trade, 
national public institutions and conservation groups 
still have an agenda opposite that of local people. 
In any case, bushmeat trade is and will continue 
to be part of the local economy either in open or 
underground conditions in the Ecuadorian Amazon.
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Local bushmeat trade differs from national and 
international systems. Therefore, all efforts to regulate 
or criminalize should be based on local rather than 
on national or international evidence and realities. 
Appropriate policy responses to the constraints and 
opportunities of local bushmeat trade systems also 
depend on finding ways and strategies to involve local 
users of bushmeat and not only conservationists. In 
Ecuador, bushmeat trade is and will continue to be 
sustained by growing numbers of indigenous and 
non-indigenous urban Amazonians whose preference 
for game meat over livestock is evident in towns and 
cities. This is largely because bushmeat consumption 
is not only for food, but also for health.

The bushmeat trade is also an attractive option 
for subsistence hunters because the price value is 
significantly higher than that of timber, non-timber 
forest products and agricultural products. Although 
there are no official records, we found the number of 
people participating in the bushmeat trade either as 
hunters, intermediaries or consumers is significantly 
larger than expected. While there is some debate 
about the sustainability of subsistence hunting, the 
bushmeat trade is expanding as hunting grounds 
are becoming easily accessible to growing urban and 
peri-urban populations with the consolidation of 
road networks (Bilsborrow et al. 2004). As urban 
populations grow, the role of bushmeat is changing 
from a source of food to a source of income for low-
income rural and urban households. It is expected 
that bushmeat trade will continue to be attractive, 
even in the hypothetical case that game meat 
becomes a complementary rather than a main source 
of protein for the urban middle-class Amazonians in 
Ecuador. At this point, the bushmeat trade becomes 
more of a specialty item and prices for bushmeat rise 
to meet demand. Nonetheless, prices for bushmeat in 
an open or underground market have shown to have 
much greater price elasticity than meat, pork, chicken 
and fish. In contrast to underground trade, where 
prices skyrocket, bushmeat trade in open markets has 
shown to keep a relative constant or standard price in 
times of abundance and scarcity. The bushmeat trade 
becomes problematic from a sustainability standpoint 
when sales and consumption in urban places is 
criminalized, which makes it difficult to monitor 
and regulate bushmeat trade. While local bushmeat 
trade is complex and difficult to monitor, it is easy 
for hunters, traders and consumers to participate 
regardless of the prohibition. In the Ecuadorian 
context, bushmeat trade should be framed less as a 
law enforcement issue and more as one of a common 
pool resource for food security that can be controlled 
using participatory monitoring systems.

2.7 Regional trends in the Amazonian 
bushmeat trade

It is worth describing the dynamics of the bushmeat 
trade within Amazonia because it differs in some 
key elements from the Ecuadorian context. Most 
experts have focused their study of the adverse 
impact of bushmeat trade on the integrity of 
game populations; very few have focused on the 
constraints and opportunities of bushmeat trade 
in the sustainable harvest of game meat and other 
wildlife products. Bushmeat trade as an incentive for 
sustainable procurement of game meat and sustainable 
management of game species has been tested in regions 
of the Brazilian, Bolivian and Peruvian Amazonia 
(Bodmer and Lozano 2001). Bushmeat trade from 
indigenous territories was reported to have a great 
impact on the population of large-body and primate 
species in Yasuni and other protected areas in Ecuador 
(Zapata-Rios et al. 2009; Suarez et al. 2011). Some 
experts have reported the conversion of land into large-
scale industrial plantations has had greater impact than 
bushmeat trade on the integrity of local populations 
of game species in the Brazilian Amazon (DeFries 
et al. 2005). Similarly, studies in Guyana show that 
bushmeat trade plays a smaller role on fragmenting 
habitat than mining and road building.

While there is a considerable body of information 
on the adverse impact of bushmeat trade on game 
populations, information on the role of bushmeat 
trade for the sustainable management of game species 
is very limited. In some regions, bushmeat harvest 
is in crisis, while in others it is flourishing (Bodmer 
et al. 2014). Some researchers have also found that 
the crisis generated by bushmeat trade is constantly 
changing in space and time (Duckworth et al. 2012). 
This is due to a number of factors, including the 
great diversity of local solutions and interventions 
to remedy the problem and re-direct the trends, 
modalities and patterns of bushmeat trade. 
Amazonian forests that are under different regimens 
and scales of conservation and protection generally 
support important populations of large-bodied 
species that support bushmeat trade in Ecuador 
and other Amazonian countries. Some experts have 
suggested that bushmeat trade sustainability depends 
on reducing, remediating or changing the process 
of deforestation, land conversions to plantations, 
degradation and other processes of habitat 
fragmentation (Bodmer and Lozano 2001).

Based on published and un-published information, 
the decline of the population of large-bodied 
species has a limited role in defining local patterns 



8 | Ian Cummins, Miguel Pinedo-Vasquez, Alexander Barnard and Robert Nasi

of bushmeat trade in Ecuador and other regions 
of Amazonia. The dependency of local bushmeat 
trade on subsistence hunting provides multiple 
ways to access game resources in times of scarcity 
and abundance. It also leads to multiple local 
solutions, including the establishment of controlling 
mechanisms to limit access to hunting grounds, as 
well as habitat management such as the protection 
of fruit trees and other game attractors. Bushmeat 
trade compared to other market transactions is a 
source of supplemental income and employment 
for low-income rural and urban indigenous and 
non-indigenous populations in Ecuador and other 
Amazonian countries.

While there have been no known extinctions in 
Amazonia due to bushmeat trade, there is increasing 
concern that unsustainable bushmeat trade could 
drive local extinctions, particularly of large-bodied 
game species. Population-level adaptive responses 
to increase or decrease subsistence hunting are 
highly variable; slower-reproducing species such 
as primates and certain ungulate are particularly 
sensitive to un-controlled or un-regulated bushmeat 
trade. Many areas throughout Amazonia have 
shown declines of targeted and large-bodied species, 
including spider monkeys (Ateles belzebuth), woolly 
monkeys (Lagothrix poeppigii), white-lipped peccaries 

(Tayassu pecari) and tapir (Tapirus terrestris) (Peres 
and Palacios 2007; Altrichter et al. 2012). Other 
hand small-bodied species such as agouties and 
armadillos have experienced an increase in mosaic 
landscapes dominated by traditional smallholder 
land-use systems. Large-scale declines of large-body 
game species have been reported to be more the 
result of land and forest conversion into large-scale 
monoculture rather than bushmeat trade (Altrichter 
et al. 2012). For instance, local populations of 
migratory species such as the collared and white-
lipped peccaries that need large territories have been 
reported to be increasingly vulnerable in Ecuador 
and other Amazonian countries due to habitat 
fragmentation (Altrichter et al. 2012; Swamy et 
al. 2012). Other targeted species such as brocket 
deer and rodents are more capable of adapting to 
habitat fragmentation and mosaic landscapes (Olh-
Schacherer et al. 2007; Reyna-Hurtado and Tanner 
2007). Efforts to ensure sustainability of bushmeat 
trade appears to be limited to local responses to 
crisis by regulating access to hunting grounds rather 
than criminalizing sells. The bushmeat trade has 
low barriers of entry and a high weight to value 
ratio. Therefore, subsistence hunters have a stronger 
competitive advantage in the bushmeat market than 
in the market of agriculture and other food staples 
increasingly supplied by large agriculture enterprises.

Photo by Ian Cummins



3 The Napo province: Site description

Amazonian highway. Road densities (0.13 km/km2) 
and rural population densities (7.3/km2) are higher 
than in other Amazonian provinces. Furthermore, 
more than 95% of the 208 communities where 
interviews and surveys were conducted were within 
1 km of the nearest road, while the remainder were 
generally located at the margins of the Napo River 
and were easily reached via motorized canoe. This 
accessibility greatly increases the opportunity for low-
income rural and urban families to sell bushmeat and 
to buy processed food in towns and cities.

3.2.1 Demographic transition and 
urbanization

While total fertility rates have declined throughout 
Amazonia, they remain consistently high among 
indigenous groups. However, at 5.5 children per 
mother, the birthrate in the Ecuadorian Amazon 
is much higher than the national average of 3.4 
(Bilsborrow et al. 2004). In the last decade, the 
population growth has dropped significantly in the 
Ecuadorian Amazon (Carr et al. 2006). However, 
migration to the Amazon region remains higher 
in comparison to costal and highland regions 
(Acosta 2009) (Figure 1).

Off-farm employment, particularly in growing urban 
centers, plays an increasingly important role in both 
household and regional economies (Barbieri and Carr 
2005). The majority of low-income rural and urban 
residents are engaged in some kind of commerce; 
they see towns and cities as steadily important places 
for selling resources and buying processed food 
(Browder and Godfrey 1997; Ryder and Brown 
2000; Browder 2002; Simmons et al. 2002; Rudel 
2009). Increase in mobility and off-farm employment 
in the Napo region has led to a population that defies 
easy categorization as either rural or urban. In many 
cases, migration to nearby urban centers such as 
Tena, Archidona, Loreto and Coca is leading to an 
increase in multi-sited or dispersed households that 
maintain rural and urban residences. Local migration 
to urban centers, which can be described as a kind 
of investment strategy backed by family farms, is 
meant to diversify income streams (Barbieri et al. 
2009). It is believed the majority of the population 
of towns and cities in the Ecuadorian Amazon are 

3.1 Biophysical characteristics

Information collected from published and un-
published documents were validated with data 
gathered from field observations and surveys in 
the Upper Napo region, which encompasses the 
cantons of Archidona, Juan Carlos Arosemena 
Tola and Tena in Napo province and adjacent areas 
of Arajuno canton in Pastaza province. The area, 
which covers approximately 8,100 km2, is located 
at the convergence of the Andean foothills and the 
Amazonian basin. As part of the Tropical Andes 
Biodiversity Hotspot, the Upper Napo region is 
known for its extraordinary biodiversity due to 
the transition between Andean and Amazonian 
environments. Rainfall is consistently high (3,500 
mm) throughout the year with mean daytime 
temperatures generally varying between 20-
30 °C. Most of the area is part of the Upper Napo 
watershed, although parts are within the Pastaza 
and Curaray-Tigre watershed. In the Napo region, 
the upland and lowland forests are largely part of 
mosaic production landscapes, while forests at higher 
elevations are under different regimens of protection 
and conservation. With the exception of the Napo 
River floodplain, the topography of the cantons 
is generally mountainous and hilly. The Napo 
landscapes include swamp palm forests (moretales) 
and clay lick areas that attract large concentrations of 
game and other wildlife species.

3.2 Napo as a post-frontier landscape

Napo province can be most accurately characterized 
as a post-frontier landscape. This description refers to 
a variety of socio/physical traits, including (1) high 
existing road densities, (2) a scarcity of unclaimed 
and unallocated land, (3) relatively stable land tenure, 
(4) the consolidation of agricultural frontiers and 
slowing rates of deforestation, and (5) increased 
economic, social and political integration of rural 
populations into urban lifestyles. From a physical 
standpoint, the Napo region is among the most 
accessible regions of the Ecuadorian Amazon, being 
approximately a four-hour (200 km) drive from 
Quito, the national capital. It is easily accessible 
to other major Amazonian towns via the main 
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Figure 1. Napo and Sucumbios provinces have the highest population density and a large fraction of this 
population is constituted by Kichwa and other indigenous people. 

Source: MAE (2012)
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indigenous or non-indigenous Amazonians, and most 
migrants tend to return to their coastal or highlands 
villages or towns. The impact of the increase in 
urban indigenous population on bushmeat harvest, 
consumption and trade is particularly important; 
they are gaining a stronger foothold in the market 
economy and increasing de jure stewardship over 
territories that include forest patches with valuable 
populations of game species.

Indigenous groups within the Ecuadorian Amazon 
have been largely successful in obtaining legal land 
tenure for ancestral homelands. For instance, the 
majorities of Kichwa communities in Napo province 
had or are in the process of receiving legal land 
tenure. Indigenous communities in Ecuador are 
allowed to apply for indigenous land tenure, which in 
many cases precludes the division among households 
and private selling of land. The Kichwa have tended 
to manage resources and set rules to access and use 
at the household level. While rural-urban migration 
has dramatically redefined many areas of Amazonia, 
the spatial consolidation of rural communities is 
redefining local-level resource-use systems, including 
rights to access hunting grounds. Ecuador has 
prioritized the formalization of rural settlements into 
officially recognized communities.

Prior to the expansion of road networks and 
accompanying government services, rural 
communities were highly dispersed and spatially 
oriented around access to agricultural areas and forest 
resources. This configuration has been changing as 
settlements are established along roads, but much of 
the rural economy continues to be subsistence-based 
where subsistence hunting is an important additional 
source of household income and food. The geography 
of rural communities in Napo and elsewhere in the 
Ecuadorian Amazon is increasingly oriented toward 
access to towns and cities that facilitate access to 
markets for their farm and forest resources. Road 
building and spatial connectivity is accelerating the 
changing role of bushmeat and fish from sources of 
food to sources of household income.

3.2.2 Road expansion, connectivity and 
access to hunting grounds

While the expanding network of roads is helping 
government agencies to provide health and other social 
services to local people, roads are also contributing to 
socio-environmental problems, including deforestation 
and the extinction of some local populations of large-
bodied game species (Figure 2).

The Ecuadorian government has divided the country 
into 12 separate homogenous areas of deforestation 
(AHD). While this delineation was originally created 
for REDD+ accounting purposes, it is also useful for 
examining how resource use intensities are occurring 
across a larger spatial context. We conducted 
interviews and surveys about bushmeat harvest, 
consumption and trade in several communities to 
capture levels of impacts and responses following 
road building. Most took place within the Northern 
Amazon AHD, which encompasses the provinces of 
Napo, Orellana and Sucumbíos. A few communities 
within the Central Amazon AHD in the Pastaza 
were also included in the field data collection. Most 
of the rural Ecuadorian Amazon is interconnected 
by extensive road infrastructure and has received 
significant in-migration, especially along the Lago 
Agrio-Coca corridor. The Northern Amazon AHD 
was subjected to large-scale colonization beginning in 
the 1960s as the state created incentives for migration 
intended to avert pressure for land reform in the 
highlands (Uquillas 1984).

While the division of the Amazon into these AHDs 
clearly involves some gross generalizations, it is useful 
to delineate different land and resource-use tendencies. 
Bushmeat harvest, consumption and trade, especially 
in a rural-urban context, appear to be much more 
prevalent within the Northern Amazon AHD. This 
is largely a function of access, as a significantly higher 
percentage of forestland is accessible by roads and the 
Napo River. In both indigenous and non-indigenous 
communities, men and women hunt equally. Most 
hunting is conducted in forest fragments, fallows and 
house gardens that are part of the predominant mosaic 
production landscapes. Both indigenous and non-
indigenous hunters are engaged in subsistence hunting 
and the harvested game meat is mainly sold rather 
than consumed.

Experts have suggested that while subsistence hunting 
continues to be the most important system of game 
harvest, hunters are able to exploit more extensive 
hunting grounds as forests are becoming connected 
by the expanding road networks (Benitez et al. 2010; 
Zapata-Rios et al. 2011). It is also suggested that the 
expanding road networks have increased the urban 
population of indigenous people (specifically the 
Kichwa) as their sons and daughters are moving to 
the cities for schooling and job opportunities (Mena 
et al. 2009). Based on interviews, the majority of 
the indigenous urban population is engaged in some 
form of commerce and consumption of bushmeat. 
The indigenous population in and around the 
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cities of Tena and Coca, in particular, has been 
characterized as being highly involved in bushmeat 
trade (Barbieri et al. 2013). For instance, Zapata-Rios 
et al. (2011) found that Waorani hunters living in 
Yasuni National Park were the primary suppliers of 
the Pompeya market, which in turn sourced much 
of the bushmeat sold in the cities of Tena and Coca. 
The prevalence of Waorani hunters in this supply 
chain was found to be a direct result of greater access 
to hunting grounds and subsidized transportation 
provided by controlled access oil roads (Mena et al. 
2009; Zapata-Rios et al. 2011). Kichwas, on the 
other hand, are involved in the bushmeat trade as 
hunters, intermediaries and consumers. This reflects 
the fact that, like other ethnic groups (including 
the Shuar and non-indigenous residents), Kichwas 
have followed expanding road networks in Orellana 
and Sucumbíos to access new territory, forests and 
hunting grounds. Many Kichwa maintain close 

familial links to extended family and kinship 
networks in cities, towns and villages across Napo 
province. Based on interviews, we found that 
kinship links between urban and rural families in 
Orellana and Sucumbíos appear to be a key way for 
sourcing bushmeat that is sold and consumed in 
towns and cities in the Ecuadorian Amazon.

Based on information collected from the literature, 
the role of kinships and multi-sited households 
in bushmeat harvest, consumption and trade 
is poorly understood. Kinships are playing an 
important role in transition from rural to urban 
lifestyles and hunting plays an important role as 
a source of income for the emerging multi-sited 
households. Family networks and kinships also 
facilitate access to hunting grounds in protected 
areas, indigenous territories and mosaic landscapes 
(Figure 3 and Table 1).

Figure 2. Napo and Orellana provinces have the most extensive network of roads in the Ecuadorian Amazon. 

Source: MAE (2012)
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Figure 3. Forested landscapes of the North and Central Amazon are increasingly changing to mosaic landscapes 
dominated by agriculture fields. 

Source: MAE (2012) 

Table 1. Land cover and infrastructure by province.

Region Population & Area Roads & Protected Areas Forest Cover

Area 
(km2)

Population 
total

Rural 
density 
people/km2

Road 
density 
km/km2

Area within 
10km of 
road

Protected 
area

1990 2000 2008

Northern Amazon 
AHD* 50,800 387,000 5.0 0.08 59% 41% 84% 78% 75%

Study area** 8,100 60,000 7.3 0.13 77% 8% NA NA NA

Napo*** 12,505 104,000 5.5 0.09 67% 46% 64% 55% 45%

Orellana 21,500 138,000 3.7 0.05 47% 39% 92% 87% 86%

Sucumbios 18,100 145,000 5.7 0.10 65% 38% 82% 79% 74%

Central Amazon 
AHD* 40,400 117,839 1.9 0.04 31% 15% 86% 85% 83%

Morona Santiago*** 9,700 33,839 3.2 0.20 82% 25% 81% 79% 77%

Pastaza 29,800 84,000 1.6 0.02 12% 13% 90% 89% 88%

Total/Average 91,200 504,839 3.6 0.06 47% 30% 85% 81% 78%

* AHDs were created for REDD+ baseline emission reporting and are delineated at the Canton level.

** Due to persistent cloud cover, there are large coverage gaps in the Napo and Study Area. For this reason, forest cover was not 
calculated for the AOI and is likely under-reported for Napo.

*** Figures for Morona Santiago were abridged for Cantons falling within the Central Amazonian AHD (Palora, Tarisha and Huamboya).



4 Surveys and interviews

In many cases, respondents were reluctant to 
participate in written surveys and were much 
more comfortable with informal interviews. 
Bushmeat is especially sensitive subject due to 
the widespread perception that such reports are 
used to suppress household freedom to sell or 
buy game meat. For this reason, a significant 
amount of the data regarding bushmeat 
consumption patterns was gathered during visits 
to market and community events. Additionally, 
semi-structured interviews were conducted 
with local NGOs including TRAFFIC (a 
wildlife trade monitoring system) and Wildlife 
Conservation Society (WCS). Meetings were 
also conducted with people in the branch office 
of the Environmental Ministry of Ecuador 
(Ministerio del Ambiente de Ecuador– MAE) 
in the cities of Tena and Coca. Members of 
our team had also attended local weddings 
and festivals where bushmeat is traditionally 
served to conduct informal interviews and 
collect information of the quantity and species 
of bushmeat.

Bushmeat surveys were conducted within 33 rural 
Kichwa and 1 Waorani community in Napo and 
nearby Pastaza provinces. In addition to collecting 
information on hunters, hunting, game species 
and quantity of bushmeat consumed and sold by 
families, we had included survey questions related 
to household income, participation in wage labor, 
agricultural production, household nutrition, 
demography and the dynamic of urban-rural 
migration. A total of 150 surveys were applied 
in Spanish and Kichwa, with older interviewees 
generally preferring to conduct the surveys in Kichwa. 
More detailed questionnaires were administered to 
the self-identified hunters, with questions related 
to the frequency and location of hunting activities. 
When possible, we accompanied hunters on hunting 
trips in order to geo-reference the location of hunting 
sites and measure the total offtake. Communities 
were selected based on perceived gradient of distance 
to markets and relative access to hunting grounds 
in forests, fallows and house gardens. Additionally 
known commerce points were visited to gauge price 
structures and the general availability of bushmeat.

Photo by Ian Cummins



5 Results

run transportation services, has vastly expanded 
the traditional catchment area. In so doing, it has 
created a relatively small but continuing supply of 
bushmeat to cities, towns and communities. Local 
people are securing some kind of sustainable harvest, 
consumption and trade of bushmeat by managing 
hunting grounds in forest patches, fallows, house 
gardens and agriculture fields (Figure 4).

5.1.1 Supplemental and subsistence hunting

Hunting as a supplemental income and food source 
remains common throughout the Ecuadorian 
Amazon. However, respondents indicated the near 
universal sentiment that game availability was 
significantly reduced from the past. The decline in 
availability of game species was largely attributed to 
road building and overhunting, although there were 
counterclaims that the young were losing interest 
in hunting and that pressure was declining. The 
increased accessibility of markets and wage labor, as 
well as cash transfers provided by the Ecuadorian 
welfare state, has greatly increased purchasing power 
within rural communities. As a result, reliance on 
bushmeat for nutrition appears to have declined. 
A significant proportion of household budgets are 
allocated to the purchase of farm-raised protein 
sources, including fish, chicken and beef. The 
household surveys showed that spending on food 
was at or below USD 50/month for nearly 70% of 

5.1 Two different hunting systems 
identified

Although Ecuadorian law makes a clear distinction 
between subsistence hunting (which is legal) and 
commercial hunting (which is not), the reality is 
somewhat more ambiguous. Based on published 
information and field surveys and interviews, 
subsistence hunters supply the bushmeat that is 
traded in urban markets. Most subsistence hunters 
are from low-income rural and urban families and 
hunting is one of their many activities. Increasingly, 
subsistence hunters are selling rather than consuming 
game meat that they harvest from forests, fallows 
and house gardens. The sales of bushmeat are illegal, 
but local authorities have shown little inclination to 
enforce hunting regulations within the communities 
themselves. Instead, both police and consumers 
generally interpret the commercialization of 
bushmeat as an important source of income for low-
income families. This line is further blurred by the 
fact that many of the people who participate in the 
trade are from low-income families that can greatly 
benefit from the regulation of the market or can 
greatly lose by the criminalization of bushmeat trade. 
Furthermore, a significant amount of bushmeat 
sales takes place within the context of extended 
family networks, making it difficult if not impossible 
to trace. The extension of road networks and, to 
a lesser extent, the proliferation of small family-

Figure 4. A managed forest fragment where several species of trees are managed as game attractors (left). A cassava 
field with palm trees that are used for trapping small rodents and birds (right). Photos by Ian Cummins.
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the population, although this represents a significant 
proportion of overall household income. A large 
proportion of households (70%) reported receiving 
income from the state, primarily through the bono 
desarollo program. Most food purchases went toward 
protein sources; few households reported owning 
livestock with the exception of chickens. Starches and 
fruits were generally produced locally with banana 
and yucca making up a significant part of household 
diets. Fruit produced by the Arecaceae (palm) family 
(Bactris gasipaes, Mauritea flexuoso and Oenocarpus 
bataua) are also important food sources.

In response to open-ended questions about 
bushmeat as food, 87% of respondents reported 
the consumption of wild game, although a high 
proportion suggested they consumed less than 
in the past. This suggests that the vast majority 
of households are at least marginally involved in 
either hunting or small-scale bushmeat trade. The 
frequency of wild game consumption appears to have 
diminished over time as has the overall size of local 
hunting catchment areas.

The majority of hunting takes place close to villages 
(< 1 km) within agroforestry/mosaic landscapes. 
Hunting in agriculture lands, fallows and house 
gardens is mainly conducted by women using a great 
diversity of traps (Figure 5).

Nearly all surveyed households continued to practise 
a low-intensity, high-diversity agricultural system 
known locally as chacras. This system is practised in 
differing forms throughout Amazonia to maximize 
food security by relying on a diversity of growing 
systems to mix staple crops with fruit trees, medicinal 
plants and, increasingly, cash crops and timber 
species (Uzendoski 2004). Bushmeat also appears as 
one of the many resources managed and harvested 
using the chacra system. In the chacra system, farmers 
protect or plant several fruit trees and other game 
attractors that are managed in fallows and forests to 
maintain habitat for diverse small-body game species, 
such as rodents and birds. The high diversity of trees, 
as well as their differing fruiting seasons, provides 
resting and reproductive grounds of valuable wildlife 
species all year around. Nearly all respondents owned 
agriculture fields, fallows and house gardens, with an 
average size of 3.3 ha landholding per family. While 
many agriculture fields are less than 1 ha in size, the 
area of fallows and house gardens are in most cases 
greater than 2 ha. The chacra system and the uses of 
local agroforestry techniques provide highly enriched 
foraging habitat for a number of species such as paca 

(C. paca), black agouti (D. fuliginosa), armadillo 
(D. novemcintus), opossum (D. marsupialis) and 
small birds.

Shotguns were the most common hunting 
instruments, but traps and dogs were also used. 
In the more densely populated areas of Napo 
province, large-body game species appear to have 
already become extinct, while small-body species 
are abundant, a situation in which hunters adjust 
to the extirpation of larger species. D. fuliginosa is 
particularly abundant and is said to be an agricultural 
pest (Table 2).

Due to increased enforcement of the law that prohibits 
the sale of wild game by local police under the 
direction of the MAE, bushmeat is no longer openly 
sold at the central market in Tena and is less readily 
available in Coca. Rural weekend markets (ferias) 
have become the primary hubs for the bushmeat 
trade, functioning as a point of sale to buy meat that 

Figure 5. A deadfall trap for hunting small game species. 
Photo by Ian Cummins. 
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has been hunted and, perhaps more importantly, as 
a point where larger orders can be filled. Even rural 
markets, however, are regularly visited by the police. 
Vendors selling or possessing bushmeat are subject to 
confiscations and fines. Despite the risks of losing their 
bushmeat, local people continue using weekend ferias 
as the primary markets and collection points for a 
number of local hunting catchments.

The majority of interviewees reported they hunt in 
forests and fallows surrounding the community and, 
in many cases, sell smoked rather than fresh meat. 
The prevalence of smoked as opposed to fresh meat 
indicates that meat is aggregated within villages prior 
to sale. In most cases, the best part of the game is sold 
in markets, while other parts such as the head, hart 
and intestines are consumed. While there appears to 
be a slight price premium for C. paca, there does not 
appear to be a significant price difference between 
other species on sale. At the same time, bushmeat 
prices are significantly higher (50%–100%) than 
other available protein sources, indicating that to 
some extent bushmeat is a luxury item. Prices were 
most variable according to the sale location, with 
prices in the Tena marketplace significantly higher 
than at rural ferias.

Wild game is roughly double the cost of chicken, 
fish and beef in cities, suggesting it is increasingly 
a luxury item reserved for special events. The price 

of wild game is strongly dependent on the point of 
sale. Market surveys in Pompeya and Tena by WCS 
found that the prices of wild game in Tena were 
30%–100% higher than at the point of origin. We 
found a similar dynamic; however, pricing appears 
to be likely more a function of risk of police seizure 
than of transportation costs. Market data collected as 
part of the bushmeat survey show the price of game 
in Tena is nearly double the price found at the feria 
of San Pedro Sumino located closest to the point of 
origin (Table 3).

By buying bushmeat at rural markets, the consumer 
incurs the risk of forfeiture by police as a result 
of seizure during transportation. In many cases, 
bushmeat is smuggled with produce and other goods 
in local buses, cars and trucks. There are frequent 
police searches along major roadways with bushmeat 
being a specific priority of local authorities. Buses 
appear to be the most frequent target for police 
seizures; private cars appear to be less regularly 
checked for contraband items.

There was a clear differentiation between species 
targeted for the commercial market and those 
commonly hunted for household/local consumption. 
Species commonly found in mosaic production 
landscapes such as possums, small-body species 
of monkeys and land birds, were well represented 
in hunting offtake surveys. However, they were 

Table 2. List of 17 most common game attractor tree species planted, protected and managed using the chacra system.

Kichwa name Scientific name Fruiting phenology Perceived game association

Ananas
Morete
Shiwa muyo
Chunda yura
Pushiwa
Quill shiquita
Anime
Sacha uvilla
Pungara
Pacay
Palta
Piton
Cacao
Zapote
Patas
Paparu
Avio

Rolinia mucosa
Mauritia flexuosa
Oenocarpus bataua
Bactris gasipaes
Iriartea deltoidea
Socratea rostrata
Dacryodes spp.
Cecropifolia pourouma
Gracinia spp.
Inga spp.
Percea Americana
Grias neuberthii
Theobroma cacao
Quararibea cordata
Sterculia apetata
Artocarpus artilis
Pouteria caimito

August
January
May
May
February
February
November
February
May
February
August
November
May and December
August
August
May
August

Paca, jaguarondi, opossum
Agouti, paca
Collared and white-lipped peccaries
Armadillo, agouti, capybara
Paca, squirrel
Toucans, agouti
Armadillo, paca, opossum
Monkeys, armadillos, parrots, jaguarondi
Opossum, agouti, toucans, monkeys
Paca, brocket deer, rabbits
Agouti, armadillo, collared peccaries
Parrots, toucans, paca
Squirrel, agouti, opossum
Monkeys, parrots, collared peccaries
Brocket deer, paca, rabbits
Agouti, field rat, armadillo, toucans
Agouti, parrots, monkeys
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significantly less commonly sold at the markets. 
Large-body species of monkeys were absent from 
the market surveys and were generally viewed as a 
specialty item reserved for community festivities. 
This may also reflect the sensitivity of larger primate 
species to overhunting and their absence from 
many of the hunting catchments supplying the 
markets. Both white-lipped and collared peccaries 
were commonly sold at markets. Tapir and brocket 
deer were other game species commonly sold at 
markets. These species are most commonly associated 
with mature forest; it is unlikely these species were 
incidental offtake, but rather were consciously 
targeted by hunters.

5.1.2 The pedido system and commercial 
hunting

Based on interviews with buyers and sellers of 
bushmeat, the pedido system (purchasing bushmeat 
by request) is used extensively to source bushmeat 
for parties, weddings and other socio-cultural events. 
Pedidos (orders) are typically made in person or by 
cell phone with known hunters or intermediaries. 
In many cases, the buyer will travel to a known 
aggregation point (ferias or villages known to provide 
bushmeat) and arrange the deal with a few weeks’ 
notice. While pedidos can be placed for specific 
species, they are in many cases placed by weight 
(usually measured in quintals); it is then up to the 
hunter to fulfill the quota. Usually, pedidos will have 
at least some species requirements and are then 
supplemented by hunting small-bodied species. In 
such cases, the pedidos are made for a set quantity 
of meat and are filled by a variety of species. Pedidos 
typically target large-bodied species and involve 
hunting trips over several days into protected or 
unprotected forests that are part of conservation 
areas, indigenous or community lands. By placing 
specific quotas and agreeing upon price, buyers 
essentially subsidize hunting expeditions that would 

not otherwise be financially feasible. Pedidos often 
make use of existing kinship networks to access 
hunting grounds in protected or unprotected forests.

The geographical scope of these consumer-trader-
hunter networks has been greatly aided by the 
spread of cell phone technology, the expansion of 
road networks and the expanding Kichwa and other 
indigenous urban populations. For instance, Kichwa 
communities in Orellana appear to be a significant 
source of bushmeat for marriage parties in Napo 
province. While it is likely there have long been 
Kichwa speakers along the Napo River in Orellana 
and Peru, the construction of the Napo-Loreto-Coca 
road in the 1990s has facilitated both migration to 
Orellana and expanded commercial ties between the 
urban and rural population in Napo and Orellana 
provinces. Much of Kichwa migration can be traced 
to the expansion of oil roads, as well as relative land 
scarcity in Napo province. There are now strong, 
continuing family ties between the two areas, which 
greatly facilitate the movement of bushmeat between 
the two provinces. Many of the Kichwa migrants to 
cities and towns in Orellana and Napo have access 
to significant tracts of forest and often send meat 
back either through pedidos or opportunistically to 
relatives in Napo. The Waorani villages near Gareno, 
in the Parrish of Chonta Punta also regularly receive 
pedidos. Much like in Yasuni, a controlled access 
oil road restricts access to Waorani territory in 
Napo. These communities now live in permanent 
settlements and are some of the major suppliers of 
bushmeat of large-bodied species to urban markets in 
Napo province.

5.1.3 Bushmeat consumption at marriages 
and other socio-cultural events

Traditional Kichwa festivals and especially marriages 
are the single most significant source of demand for 
large quantities of bushmeat. They are especially 

Table 3. Bushmeat prices by point of sale.

Species Market Product Price $/lb. Origin

Agouti
Paca
Deer
Collared peccaries
White-lipped peccaries
Collared peccaries
Tapir
Paca

Tena
Tena
Tena
Tena
San Pedro Sumino
San Pedro Sumino
San Pedro Sumino
San Pedro Sumino

Smoked
Smoked
Smoked
Smoked
Smoked
Smoked
Smoked
Smoked

4.00
4.50
4.00
4.00
2.50
2.50
2.50
2.50

Fallows
Fallows
Fallows
Forest
Fallows
Forest
Forest
Fallows
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connected to the demand for large-bodied species 
found in forested environments. Kinship through 
marriage is an integral part of the social fabric of 
Kichwa communities, with weddings in particular 
being associated with the consumption of wild game 
(Uzendoski 2004). Both the bride’s and groom’s 
families are typically responsible for provisioning 
different items including wild game, fish, chicha1 
and beer. Traditional marriages are marked by a 
number of events, all of which traditionally have 
different patrons (padrinos) who are expected to 
provide food and other gifts. It is common to use 
different padrinos for successive steps within the 
marriage process, implying that bushmeat may be 
sourced from a variety of locations. Kichwa weddings 
are traditionally open invitation events and are 
attended by much of the community, as well as 
friends and relatives from elsewhere. Correspondingly 
large quantities of bushmeat are served at some of 
the more traditional events. The consumption of 
bushmeat is customary in weddings and Kichwa 
marriage include the following events:

(1) Tapuna: the prospective groom formally asks the 
bride’s family for permission to marry: the groom is 
expected to provide bushmeat to the bride’s family, 
(2) Warmi (woman) and Kari (man) fiesta: both 
the families are expected to throw a party at which 
bushmeat is traditionally served, (3) Paqtachina: 
prior to the wedding, an open invitation is extended 
for the engagement party, (4) Misa boda: religious 
weddings are less lavishly celebrated than some of the 
other parties here, but still may include bushmeat, 
(5) Atahua: the final wedding ceremony hosted 
within the community itself.

Due to the high cost of traditional weddings, many 
couples are increasingly opting for civil weddings or 
common-law relationships. Despite the declining 
importance of traditional marriage ceremonies, 
marriages and other community events represent 
a significant proportion of the overall demand 
for bushmeat. In some cases, the species served in 

1 Chicha is the local name for a fermented beverage usually 
made with yuca, morete palm fruit or, in some cases, sweet potato.

weddings and other events were not those typically 
found within forest fragments, fallows and house 
gardens of mosaic production landscapes. To some 
extent, the demand for bushmeat for weddings is an 
incentive for hunting large-bodied game species in 
conservation areas and indigenous territories. Large 
primates such as woolly and spider monkeys are 
culturally important food in weddings because, in 
the Kichwa tradition, the meat of primates enhances 
fertility. Other large-bodied species such as white-
lipped peccary and tapir are frequently served at 
marriage parties due to the fact that a single animal 
can feed a large number of party guests. Of the eight 
marriages and paqtachina parties attended in August 
and September 2013, four served wild game and the 
remainder served other items including chicken, beef 
and fish (Table 4).

5.2 The effect of catchment size and 
habitat availability on offtakes

Subsistence hunting is often discussed in terms of 
‘hunting catchment’ areas, a term that refers to the 
effective area used by hunters from a given location 
for game harvest. Subsistence hunting in Kichwa 
communities is practised in two main modalities: 
garden and forest hunting (López and Sierra 2011). 
While men usually hunt in forests, women mainly 
practise garden hunting. Forest hunting takes place 
in protected areas, while garden hunting is conducted 
in forest fragments, fallows and house gardens that 
are part of mosaic agriculture landscapes. The spread 
of roads and other transportation networks has 
greatly expanded the hunting catchment area in the 
Ecuadorian Amazon.

Based on informal interviews, the markets in Tena 
and other towns receive wild game from a number 
of locations. Within Napo province, the parish of 
Chonta Punta appears to be the most significant 
source of large-bodied animals, with a number of 
weekend markets selling wild game. Further afield, 
Orellana and the canton of Taisha (Morona Santiago) 
were cited to a lesser extent as sources of wild game. 
Taisha district, as well as much of Pastaza and Morona 

Table 4. Large-game species on wedding menus (2013).

Game species/event Game species

Tapir Collared peccary White-lipped peccary Spider monkey Deer

Barrio Pushiyacu in Tena (Atahua) - - 160 kg 105 kg -

Puerto Barantilla (Paqtachina) 130 kg 145 kg - 50 kg -

Pano (Atahua) 150 kg - - - 105 kg
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Santiago, is not accessible by road; instead, they are 
serviced by a number of small airlines (usually with a 
maximum load of 454 kg) flying from the airport in 
Shell, Pastaza. Meat is then likely transported to local 
markets in Puyo or by bus to Tena (two hours). The 
scale of bushmeat being transported by small aircraft 
is probably small, but warrants further investigation 
as these areas are becoming increasingly accessible by 
expanding road networks. However, the presence of an 
airport capable of servicing a number of small villages 
greatly expands the potential geographical scope of the 
bushmeat trade.

Chonta Punta lies at the eastern edge of Napo 
province and is adjacent to large, heavily forested 
landscapes. Communities in this area hunt frequently 
and target larger species than typically found in 
forest-fallow landscapes. This area is also connected via 
controlled access oil road to the Waorani community 
of Gareno. The community of Gareno has frequently 
been mentioned as a supplier of bushmeat both at 
weekend markets and by pedidos. This is a dynamic 
very similar to what has been described by WCS at 
the Pompeya market in Coca, where Waorani hunters 
use controlled access hunting roads to more efficiently 
access vast hunting grounds and transport game to 
market (Zapata-Rios et al. 2011). It is not known if 
the growth in bushmeat coming from Gareno is a 
response to increased enforcement activities at markets 
in Coca and Pompeya or the geographic extent of 
hunting in this area.

The presence of road networks potentially increases 
the size of catchment areas, as well as associated 
hunting intensities (Franzen 2006; Laurence 2006; 
Suarez et al. 2009). Roads can increase hunting 
pressure by (1) by expanding the geographic scope 
of a given hunting catchment, (2) facilitating the 
transportation of bushmeat to market (and of 
hunting tools from markets), and (3) increasing 
migration to previously inaccessible areas. Conversely, 
access to roads may reduce both hunting intensity, 
as well as the size of local catchment areas (Campos 
2007). Within communities where bushmeat surveys 
and interviews with hunters were conducted, the 
presence of roads has doubtlessly facilitated the 
transportation of bushmeat to urban markets. At the 
same time, community-level hunting catchments 
were found to be significantly smaller than those 
reported by hunters elsewhere in the Ecuadorian 
Amazon. Hunting expeditions in Morona-Santiago 
(Shuar) and Yasuni (Waorani) rarely exceed 10 km 
from the nearest point of access such as roads or 
communities (Zapata-Rios et al. 2009). In Kichwa 

communities, the mean reported distance traveled 
from home to a reported hunting event (1.85 km) 
was less than the distance reported in Morona-
Santiago and Yasuni and rarely exceeded 5 km. 
Hunters did report using Napo’s expansive road 
network to access new hunting grounds, but certainly 
maintained access to markets through these networks.

While women hunters prefer small-bodied game 
species, men hunters prefer medium- to large-bodied 
prey, largely ignoring small animals (< 1 kg) such as 
squirrel, green acouchi (Myoprocta pratti) and rabbit. 
There was also a much greater probability that all or 
parts of larger-bodied species such as deer, peccary 
and tapir were sold. This trend is likely due to two 
factors: (1) that large-bodied species are targeted to 
fill weight-based quotas for contracted hunters (see 
following sections on the pedido system), and (2) 
that large quantities of meat are difficult to preserve 
within the communities themselves. Medium- sized 
rodents, especially paca and agouti, were among the 
most frequently hunted species in mosaic landscapes. 
Paca is held in especially high esteem due to its flavor 
and availability. The hunting of agouti and paca was 
strongly associated with garden hunting in fallows 
and house gardens. Both armadillo and opossum 
were both commonly hunted within house gardens. 
This preference appears to be widespread throughout 
Amazonia, but rodents appear to be an especially 
large part of the diet; large-bodied species are mainly 
for the market and as a source of household income.

Among large-bodied species present within mosaic 
landscapes, brocket deer were the most frequently 
targeted. Kichwa hunters reported they tend to 
hunt relatively close to villages (1.9 km). While it 
should be stressed these distances are based on the 
perceived distance to a hunting event, deer are well 
known to thrive near disturbed/edge habitat. Their 
persistent close proximity to population centers 
is likely the result of increased foraging, as well as 
lower encounter rates due to their solitary nature and 
reclusiveness. Both white-lipped peccary and collared 
peccary are found in forest fragments; however, both 
species were described as being only sporadically 
present throughout mosaic landscapes. The presence 
of both species appeared to be much more prevalent 
within large forested areas.

Most respondents blamed road building and 
overhunting for the rarity of both extant species of 
peccary and other large-bodied game species. This 
is due in part to the susceptibility of these species to 
overhunting both in terms of the gregariousness of 
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peccaries and the relative ease with which they can 
be tracked over large distances. When tracks or other 
signs of peccary herds are found, hunters commonly 
alert other members of the community, after which 
a kind of hunting bonanza takes place. Many of the 
households reporting having hunted peccaries or tapir 
within the last year were located in or near the Napo 
border with Pastaza. This would seem to indicate that 
most of the herds encountered in Napo have dispersed 
from large block of forests located in Pastaza province.

While collared peccaries are known to have relatively 
stable home ranges (38–685 ha), white-lipped 
peccaries are thought to be essentially nomadic 

and traveling 13 km/day in herds of up to 500 
individuals (Altrichter et al. 2012). Large-bodied 
primates were infrequently hunted (n=6) and were 
not differentiated by species within the surveys. 
The infrequency with which primates are hunted 
is probably less the result of cultural taboos or 
other cultural preferences than the result of the low 
resilience of larger primates to hunting pressure and 
slow dispersal rates. Hunting studies elsewhere in the 
Ecuadorian Amazon have found primates (especially 
woolly monkeys) to constitute a significant 
proportion of the overall offtake both in terms of 
individuals and as a proportion of the harvested 
biomass (Zapata-Rios et al. 2009).

Photo by Ian Cummins



6 Discussion

accessing larger animals has increased and there is 
a reluctance to travel large distances in search of 
game. The availability of livestock-derived protein 
increases; bushmeat has increasingly become a 
supplemental or luxury item. With that being said, 
the bushmeat trade for low-income rural and urban 
families is and will continue to provide a significant 
source of income. Napo is a good candidate for 
increasingly sophisticated management of game 
resources precisely because respondents readily 
acknowledge there is an issue with the management 
of common pool resources and that game is, in fact, a 
scarce resource.

The Upper Napo, like much of Amazonia, is rapidly 
undergoing the transition between what was once 
essentially a subsistence economy to one increasingly 
integrated into the wider economy. The post-frontier 
landscape described in this report is essentially 
defined by consolidation. The consolidation of 
human populations into urban agglomerations and 
into increasingly concentrated rural communities 
has strong implications for the management 
and exploitation of natural resources, including 
bushmeat. Napo province has the highest population 
density and road infrastructure of any province of the 
Ecuadorian Amazon. These population densities have 
altered the landscape in some of the more accessible 
areas to a mosaic landscape of forest, fallows and 
agricultural areas. These changes have greatly altered 
species compositions within areas that are easily 
accessible to hunters. The process of defaunation of 
large-bodied game species is taking place as forest 
patches are becoming mosaic landscapes. At the 
same time, the population of small-game species is 
increasing, providing an opportunity for promoting 
sustainable bushmeat harvesting, consumption and 
trade in Ecuador.

The more densely populated regions appear to have 
experienced some extinction; hunters adjust to the 
extirpation of larger species by increasingly targeting 
smaller, less hunting-sensitive prey such as rodents, 
opossum and armadillo. Abundance of small-
bodied species in mosaic landscapes can help reduce 
hunting pressure on large-bodied species found in 
protected areas and indigenous territories. Recording 
hunting expeditions by indigenous and non-
indigenous hunters is perhaps more practical than 
banning the bushmeat trade, particularly of large-
bodied species. Large-bodied species that are more 
frequently targeted within less resource-constrained 
landscapes are largely restricted to protected or 
conservation areas and are more frequently hunted 
for pedidos and traditional uses. For more casual 
or supplemental hunters, the opportunity cost of 

Photo by Ian Cummins



7 Recommendations

• The MAE should create participatory recovery 
plans for species that are absent or very rare, 
specifically Ateles belzebuth and Tapirus terrestris. 
These plans should be delegated to the extent 
possible to the community and parish level.

• Enforcement authorities should engage with 
hunters to cooperatively monitor offtakes and 
the local abundance of highly mobile species 
such as Tajacu pecari.

• Civil society actors should investigate the 
implementation of a certification system to 
allow the legal sale of commonly available 
bushmeat species, provided that bushmeat 
is sourced from areas with an established 
management plan.

To maintain biodiversity while assuring the 
continued access of rural populations to bushmeat, 
the following policy recommendations are made:
• Governmental and non-governmental 

conservation organizations should provide 
increased funding and emphasize participatory 
co-management of forests and wildlife within 
forest mosaic/agricultural landscapes, particularly 
on common pool resources among smallholders. 
Bushmeat is one of the natural resources that 
provide food security and sovereignty for 
vulnerable rural and urban populations.

• The Ecuadorian government’s Socio Bosque 
program should prioritize forest areas that provide 
dispersal corridors to intact forest landscapes

Photo by Pablo Puertas
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