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IBAMA

IDSM

ILO

INRA

Glossary

Asociacién Indfgena de Desarrollo y Conservacién del Samiria.

Capitanfa del Alto y Bajo Izozog, or lzoceiio Indigenous
Organization.

Corporation for Assistance and Relief Everywhere.

| GomsErmlion intematianal.

Forest Research Cente, C o

.' éeﬁtfc del ‘r_ivéé,t_j géc‘féﬁf @ 103;’8@3@;@5 Tropicales, or Tropical

€ansejo Indigena del Puchlo Tageita, of Tadiggdus Council of

the Tacana peopte.
Consejo Nacional de Areas Pr@tggi&é§, br_Gu'ate'ﬁéééaﬁ %ﬁmal
Parks Service. B A SRR

Direccién General de Biodiversidad, or the Bolivjéf’aﬁ e
Directorate. B

Dutrell Institute of Conservation and Ecology and the Uniiversity -

of Kent, Canterbury, UK.

Fondo Ecuatoriano Populorum Progressio, or Ecuadorian Faad
for Social Progress.

Fundacién Moisés Bertoni, or Moisés Bertoni Foundation,
Foundations of Success.

Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais
Renovéveis, or Brazilian Institute for the Environment and

Renewable Natural Resources.

Instituto de Desenvolvimento Sustentdve] Mamiraud, or
Mamirau4 Sustainable Development Instityte.

International Labour Organization of the United Nations.
Instituto Nacional de Reforma Agraria, or the National Institute

for Agrarian Reform, the Bolivian agency responsible for [and
titling.
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INRENA
[PAAM

NGO
NTFP
NWTF

OMYC
SERNAP

TCO

TNC
TRAFFIC

UNAP

WCS

WWF

Instituto Nacionai de Recursos Naturales, or National Institute
for Natural Resources.

[nstituto de Prote¢do Ambiental do Amazonas, or Amazonas
Environmental Protection Institute.

Non-government organization,

Non-timber forest product.

National Wild Turkey Federation.

Organizacién Manejo y Conservacién, Uaxactdn, Petén,
Guatemala, or Managament and Conservation Qrganization,

Uaxactin, Petén, Guatemala.

Servicio Nacional de Areas Protegidas, or the Bolivian National
Parks Service.

Tierra Comunitaria de Origé®, the term (as defined by ILO
Conveption 169) used in Bolivia to refer to Indigenous Territory.

The Nature Conservancy.

Trade Records Analysis of Flora and Fauna in Commerce.

oral de 1a Amazonia Peruana, or National
University of the Peruvian Amazon.

wildlife Conservation Society.

“World Wildlife Fund/World Wide Fiind fer Nature.




g 45 wildlife populations, to producing more than
125 thedretical managemeént and popiilar publications of the jssue since 1990, to working with
governments, resource extgaction companict ghd loaal canmunities i long-term programs to bring
about effective controls ang enstire that hynfing bs sestainable i €alie dfeds throughout the world,

WCS has beei & leader fi working on hunting issged in Latint America for mcke than ten years, with
much of #he eagly work being brought together in the setmiinal volume by Jofin Robinson and Kent
Redford in {981. This and other publications around the Samd time set much of the global thinking on
hunting issues in tropical forests throughout the world, Since then, our work in Latin America has
expanded further in research, and in turning that research into action, WCS curtently has projects
concerned solely or partly with hunting management in seven countries in Latin Amdrica. Becayse of
the local social and political conditions, these are mainly site based, and tﬁagﬂgc%@ﬁﬁ,Sm for achieving
conservation is largely, although not exclusively, by working with and through fogal corfimunities.

We have clearly been leaders in hunting research in Latin America, and also in Wwirking with local
communities there. But like the rest of the forested tropics, Latin America is chariging rapidly, and
pressures on land and resources are increasing every year The unsustainably high wave of hunting
which hit Asia first and is now peaking in Africa is likely to hit Latin America within the haxt fiveto ten
years. This leads to the question: have our research and our relationships with local comhinitigs and
other agencies in Latin America established systems and mechanisms which are robust &nofigh to
ensure that hunting for subsistence and trade is sustainable in the future? And can our hgtwork of
projects be improved to increase their effectiveness in managing hunting sustainably throughout the
continent in the future?

To address these questions, in September 2002, WCS held an internal workshop for its core staff working
on hunting and wildlife trade issues in the field in Latin America, This report is on the workshop itself:
its aims, core findings, and planned future directions. It is aimed primarily as an internal WCS working
document, but because of the importance of the topic, it will also be distributed to key interested
partners.

This is merely the first stage of a dvhamic and ongoing process, and should be read in that context.
Staff will write further reports indjvidually and collectively in the future. We sincerely hope that the
brocess started in this meeting will flourish, both within wes and with alf of oyr partners. This is
crucial if the rich and diverse wildlife of Latin America is to continue to flourish in the wild, and is not
all to be destined for the marketplace or kitchen.
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The information contained in this report was gathered and written by all of the individual participants
for the sites and countries in which they work, notably:

e Richard Bodmer e Andrew Noss

e Humberto Gémez e Michael Painter
e Kim Hill * Pablo Puertas

o Jeffrey Jorgenson ¢ Damidan Rumiz
s Richard Margoluis e Pedro Santos

* Roan McNab » David Wilkie

Fach author has also continually contributed to the process of compiling the report. Neither the workshop
itself, nor this report, could have been done without the sterling efforts of every participant. We thank
them greatly for this, and look forward to working with them on developing the ideas and implementing
the action plans contained herein. In addition, we would like to thank Helder Queiroz, Jodo Valsecchi,
and Leonardo Fleck for their input to the sections of this report on Mamiraug and Amani .

We would also warmly like to thank Richard Bodmer and Pablo Puertas for giving us the use of their
wonderful boat for the meeting, and for all of their immense efforts in ensuring that it kept running, on
schedule, and that everything worked smoothly, s6 we could have a meeting in a unique setting
going along the upper Amazon amidst the sights and sépds of the rain forest, the river, its dolphins,
macaws, howler monkeys, vast gpectacles of water birds arig other wonderful scenes. This could never
have been done without yg:ﬁ, aiyd #e hope that you have haél some chance since then to catch up on
sleep. Thanks also to Hﬁmbeﬁo Gdémez and others in the WCS Bolivia Program for otrganizing the
production of this repot <o efficiently.

Pelicity Arengo and Elizabeth L. Bennett

REFERENCE

Robinson, |.G. and Redford, K.H. 1991. Nestropical Wildlife Use and Consezvirtion. Chicago University Press, Chicago.
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Objectives of the w rkshop
TR E T WOTRSNOP

Across the tropical world, over-hunting of wildlife is having detrimental impacts on wildlife

populationsg, causing dramatic decfines and local extinctions of many species. Impacts on local
human communities who depend on that wildlife for food, income and cultural well-being are alse
negative. Because of the importance of the Issue, WCS has a broad portfolio of projects on hunting in

tropical regions worldwide. We have made considerable progress in collecting data on the topic, and

regions. The soale of the issue means that weneedta ste
many spegigs fiom 3@@@%@@; global extinction,

Latin America’s position in t%fgﬁc z%@asfs@t@@&&
in the other rain forest coptingnfs, and laree arens of |
of remaining forest is 522 1A Sourth aridl Seuth-cast As 3 B9 11 Wi
America. On the gpher heipd, meent spudies dempniskrate
unsustainaple i mueh of Latin Ame it
by 80% ot fhore, Moreover, much i t sustainability of huinting in tropical
forests, whigh has shaped the whole field, derives fom woik in Latindmerics. Thefefs <learly an urgent
i T it A @ oW i@v& mich this is likely to
become worse in the future a5 pressures inevitably increase, gnd how Wes aap ghgure that its field
projects are taking action to redyce hunting where it ig already unsustainahlé, gnel Ingplement systems
which will allow it to be contained as pressure increases. To this end, we orgap iged s Warkshop, inviting
WCS researchers and other staff who are currently involved in projects relatiﬁg (i3] hll’hﬁ;i@;‘g@nd wildlife
trade in Latin America.

The objectives of the workshop were:

) to review the current status of hunting and hunting related issyes in Latin Amerigg, focuging on
the core sites where Wesg is currently working;

. to exchange experiences and lessons learned between WCs projects;
o to determine major problems and issues, and review what is being done by WCs to address these.

o to determine how WCS can address gaps in knowledge and action more effectively, and identify
clear actions and players to do so.

The workshop therefore aimed to result in:

» a WCS network of projects working on hunting issues in Latin America;

. a hunting Mmanagement action plan for the Wcs brogram in Latin America:
. a published report of the workshop;

. a program brochure;

o a subsequent press conference to be held in New York.
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Organization of the WOI’kShOK;
e T WRIKSNop

he workshop lasted for five days. It was held on the WCS/DICE research boat Operated by Richard
TBodmer and his staff. We started at Iquitos and went upriver into the heart of the Pacaya-Samiria
National Reserve and back. Hence, it included short breaks to visit the park, and one of the local
communities involved in the conservation program there.

The meeting started with presentations giving ovetviews of the scale of hunting and wildlife trade and

frameworks, maj i

sutrent WS adtivitics, and dhdrg plans.

Relevant information for each c@l@@?"%@ then

' ﬁz@@aﬁc@i@gﬁg@@m specifically:
. researeh needs, R

. eduéagi@ﬁand awareness needs;

. legistative framework and possible needs: and

. capacity building needs at site level, and at other [evels,

We then used this information to summarize what needed to be done both at site and
and drew the findings into one summary table of proposed actions {Section 5.8). - - '

Inaddition, discussions were held on: research methods used in different projects, optioris for deyeloping
learning portfolios to derive “lessons learned” from WCS field projects, and possibilities t@rsubstituting
wildlife with other forms of protein.
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CHARPTER £o;

Site Summarijes
T NAlISS

* E ach site representative gave an overview of hunting issues for the site in which he works, as well as
‘ the country or regionat context in which that site is based. See the above list for the speakers for
each site,

4.1. MAYA BIOSPHERE RESERVE, GUATEMALA

; ° S]t@s%@l&sﬁm&amﬁ’tm@@@@ Mahageinent are very rare, None involves terrestrial wildiife,
afd Ao ie oMMty based, with the possitie cxception of efforts to manage the ocellated
‘ turkey (Meleagris ocellatay in Yaxactin, Guaternala, Sorse of the best-known examples of wildlife
| ranching in the region {iguana and paca Agoutt pacal Hiave fick Prowen viable.

r . The Maya Biagphére Reserve (2.1 million hajig Mesoamefica's largestprotected area. Guatemala's
| lackof ageilable land however, makes all protected areag subject to increasing pressure as human
E papalatjons fncrease. The threat of dvet-hunting in remaining forests is typicdlly secondary to
f the theest of habitat conversion due to agricultural expansion, fire. and the opéning of areas for
| road and petroleum development. :

o In addition to other more immediate threats, hunting increasingly threatens wildlife in the Maya
Biosphere Reserve, as the ability to control illicit extraction of all natigal resopirces is inadequate.

nent plans aimed
to increase tourism in the area. Among the ten species of wildlife found in resta@itants frequented
by tourists, paca and white-tailed deer (Odocoileus virginianus) are the most commeiily sold Despite
being illegal, restaurants list wild meat on thejr Permanent menus, reflecting the inakility of i
authorities to enforce the [aw. .

o The law which regulates hunting dates from 1970 and is obsolete. An improved law wag pfoposed
in 1998, but after two of the three readings required, it stalled in the Guatemalan Congress. As a
solution, the Guatemalan National Park Service {CONAP) produced a Decree as a témporary
measure, but it was done without consultation with local communities, NGOs or most others
affected by the legislation, and is inadequate.

o Since 1993, WCS has studied and promoted the sustainable use of wildlife in the forests of Uaxactiin,
Petén. Five years of data revealed that mammals comprised about 67% of the biomass harvested.
The mammals most commonly hunted by villagers were paca, red brocket deer (Mazama americand),
white-lipped peccary (Tayassu pecari) and white-tailed deer, and the most-frequently hunted birds
were the great curassow {Crax rubra), crested guan (Penelope purpurascens) and oceliated turkey.

) Data have also been collected in Uaxacttn on the abundance of hunted wildlife species around
villages and in nearby source areas, Although the area affected by hunting in Uaxactan appears
to be expanding, wildljfe continues to be relatively abundant in the large source areas af least 10
km from villages.
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A WCS study of hunting by people extracting the non-timber forest products (NTFPs) “chicle”
and “xate” showed that wildlife harvests were correlated with the presence of guns and dogs.
Twenty-two wildlife species were hunted in a six month period, and harvesters earning lower
wages were more likely to hunt animals encountered. Current levels of hunting across the Maya
Biosphere Reserve are probably sustainable, but there is a limit to the number of impoverished
harvesters who can collect NTFPs without depleting some wildlife species.

WCS, the National Wild Turkey Federation (NWTF} and CONAP have developed a sport hunting
and conservation program based on the ocellated turkey in the Uaxactidn forest concession. This
aims to replace the subsistence hatvest of ocellated turkeys by villagers with a highly lucrative
controlled sport-hunt for male ocellated turkeys. This increases incotmne by 356 times per turkey
harvested. Funds are managed by the village Hunters’ Commission with WCS/NWTF oversight.
They are used to strengthen other wildlife management initiatives and to pay into the Uaxactdn
concession rent. Proceeds also fund the monitoring of turkeys and four other species of game
bird populations across the Uaxactiin concession.

Future plans for WCS in the region include: synthesizing the wildlife abundance and harvest data
to evaluate the sustainability of hunting in Uaxactdn; consolidating efforts to promote good
wildlife management in the Uaxactidn forest é&hcession: continuing to monitor hunted wildlife
species as a way to measure the effectiveness of other conservation measures; and expanding
the ocellated turkey conservation and management @rO]ect to other management units in the
Maya Blosphere Resetiye. g

CHACO REGION, BOLIVIA

| 34,006 Wn®. and is #idjoined by an indigenous territory of a
e afea compnses dry forest, with ginly 500 to 800 mm annual rainfall which
songl: The indigenous territory is being titled to members of 23 Jzocefio-Guarani
communities; con;aprlsmg a total of about 10,000 inhabitants. The lzocefio organization CABI
administers the National Park, in conjunction with the national park service. CABI also administers
the indigenous territory, setting management guidelines that will govern activities of third party
cattle ranches and farms therein. Hunting is one of several subsistenge, economic and cultural
activities for IZidcefios and other residents.

Kaa-Iya Natiorial Pa
further 19,000 km? 1

Existing information produced with WCS s#pport sin@e 1991 ineltides: monitoring by 1zocefio
hunters of their hunting offtakes and logétions; poptﬁﬁ@n densities and reproductive patterns
of hunted spécies; surveys of wildlifg prevalence in 1 diets; and the species, their numbers
and prices ingglved in commercial Binting. Reco tions for management plans for hunted
species are bélfig developed, based vn the data and @n discussions with hunters and the wider
communities:

—t

WCS helped to eteate thekas
plan in 2000. WCS's witk also includes st

National Park in 1995, and to produce the park management
i-Bconomic research and training of students and

y ferpitory.

management plan for thé indigena

Within the 4,000 ken® current hunting area used by the lzoeetios, subsistence hunting is apparently
sustainable for the grey brocket deer (Mazama gowgzoubira), collared peccary (Tayassu tajacu), and
four armadillo species. Hunting appears to be unsiigtainable f@}”[he tapir (Tapirus terrestris), white-
lipped peccary and three-banded armadillo (Tolypeutes matagiis).
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Review of the jssyes, identifying gaps, and developing strategisg

Commercial hunting is illegal, but commercial parrot hunting provides subsistence Jevel income
fora small number of famlheg. Other wildlife being sold are tegu lizard (Tupinambis sp.) skins and
songbirds. The Government is promoting the commercia] use of wildlife to make wildlife pay,

and the Izocefios are interested particularly in parrots ag the most valuable species, because of
the importance of parrot hunting in the past. Based on hunter rEp'oirt's, WCS estimates that at
least 20,000 birds a year were exported between 1980 and 1990, at which point commercial hunting
was banned and the international market collapsed. wWcs estimates thatlocal hunters aré'currently
harvesting approximately 3,000 turquoise-fronted Parrots (Amazong aestiva) and .4,'50_0' monk
parakeets (Myiopsitta monachus) annually, mostly for the national pet trade. The practice is illegal,
but the Government of Bolivia has no capacity to enforce the Bolivian or international Jaws g,
CITES), and bird hunting is an important income source for g few families, The paﬁr'_rdf t:rade'ié
vety sensitive, and a pilot project would be problematic and uneconomic. Tegu and 'pec‘cary skin
harvests are more promising because the topic is less sensitive and the species better able to
withstand hunting pressure. Fven these are unlikely to be self-financing, however, if the costs of

monit@iing populations and implementing the program are considered.

= o momitor wildlife populations and wild]ife use, to
o @m’uﬁs@;@pecies management plans. However,
l& ta fg@é Hie full costs of implementation and

the Izocefio organizaties § 5
administration, and ofitgld

iieg need 1 design, adopt, g siignt and administer a
s erritor They should déterming the importance of
ation and wildlife in this plan, explicitly defifing the role of wiidlifawith respect to other
eleménts and activities. S P S

Livestock raising is generally seen as compatible with wild[ife manageisent nd hunting, and
possibly even advantageous if it provides alternative sources of prgt Hawever, wildlife is
affected by disease interactions, competition, and habitat alteration, espegially @nder the extensive
ranging and minimalist livestock Mmanagement practices prevalent in the dfeg

NORTH-WESTERN BOLIVIAN ANDES LANDSCAPE (MADIDY), BOLIVAA

The north-western Bolivian Andes Landscape Conservation Area includes Madidi National Park
and Natural Integrated Management Area, Apolobamba Natural Integrated Managemenf Area
and the Tacana Communal Land, and covers about 31,500 k2 It is one of the most blodiverse
terrestrial landscapes on Earth. If also has a high social diversity of indigenous groups, €olonists
and mestizos that leads to a wide range of natural resource use and a complexity of threats and
issues. One such issue is hunting within the Tacana Indigenous Territory (Tierra Comunitaria de
Origen Tacana, or TCO Tacana), a large areawhich, until recently, had no protection or management.

WCS works on hunting issues with communities that invite us to provide technical support. The
process uses a collaborative investigation approach, and depends completely on community
decisions. Using this approach, we believe that the decision making process at a communal [evel
is strengthened, the community feels ownership for the project, and decisions are taken on the
basis of information collected. It is sometimes a slow process, however, and runs the risks of
communify lack of interest and fatigue.

Hunting management is only possibie if local communities have exclusive access to hunted
lands, and if they can prevent unregulated access by third parties.
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Through participatery rural appraisals, the project has determined that more than 60 communities
in the area, or more than 70% of the total, hunt. The highest impacts are in the Tacana Communal
Land.

Communities monitor their own hunting activities. Preliminary results in two Tacana communities
show that frequently hunted species include tapir, red brocket deer, white-lipped and collared
peccary, marsh deer {Blastocerus dichotomous), spider monkey (Ateles sp.), howler monkey (Alouatta
sp.), capuchin monkey (Cebus sp.), squirrel monkey {Saimiri sp.), coati (Nasua nasua) and razor-
billed curassow (Mitu tuberosa). Data on wildlife population densities have been collected for
three sites where hunting is absent of low, but not yet for areas with significant hunting. No
information is yet available on the productivity of hunted species; the Tacana TCO comprises
different ecosystems including savannas and tropical forests, and productivity of some species
is likely to be higher in the former than the latter. Hence, it is uncertain if the hunting is sustainable,
but the picture will become clearer as more data are gathered.

WCS and the Noel Kempf Mercado Museum are developing a national hunting database for all
existing information on hunting in Bolivia including hunting pressure, economic importance,
methods used, ethnic group, and cemmunity decisions taken after studies. A related national
line transect database is also being compiled.  gurrently contains information on 26 sites, and
provides information on the variation in abundanc&ef hunted wildlife species across the country.

WCS suppoits the Institute of Ecology to develop a wildlife management and conservation
program, with the long-term goal of providing technical support in wildlife management to the
Government through local universities. We also provide tgchnical and financial support to Bolivian
students and young professionals.

The Madidi area is one of the most visghed places in Bolivia. Tourism is the major economic
activity in the Rurrenabague/San Buenaventura region, and in 2001 tourism contributed about
US$20,000 to Madidi Protected Area through entrance iges. Many communities have recognized
the importance of tourism, and the need to delineate Boundaries between it and hunting. This
will be a new area of werk in future.

The approach of working with the communities is slow, bt it is hoped that it will result in their
higher interest i managing hunting through contrel, ot just bang. In most cases, this requires
an appreciaticii that managing hunting requités attaining sustainable use, not generating
additional ecifibmic benefits.

Another limitation is lack of control by the communitigs over outsiders hunting in managed
areas, which can.be addressed by #nsuring secure | tenure. WCS has supported the local
communities on this, and someadyaitees have been made. More work is required because hunting
is occurring in foredlfy concessiehs adjstent to thePacana Communal Land.

#

BOLIVIAN LOWLANDS

ot very successtul in controlling the use of wildlife. Trade in
pelts, feathers and other wildlife-related preducts was the basis of trade through much of the
19" century until the rubber boom, and i &sritinued to be a major source of income for many
people through much of the 20 century. A seétieral ban on huntifg givacted in 1990 was unrealistic
and impossible to enforce. Recent policies focusing on suslaifable development have resuited
in the introduction of new laws and regulations on the environment, forestry and land rights,

During the 20" century, Belivia was
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Review of the issues, identifving gaps, and developing Strategiey

bie use of biodiversity. Implementation apgy
enforcement of the standards relating to wildlife are stif| deficient, however.

Urgent actions are needed to improve publjc policy, to initjate and t
based wildlife management programs for both subsj i

approach the still-deficient consideration of wildlife Issues in forest manageme
other products.

Amaha Seistadnabie @@eﬁb@rﬁéﬁt ;ﬁ%%f@ C@%ﬁﬁ é ha) is a mosaic of upland (terra firme) forests
and seasonally flooded forests of virag and igaps; Niag frala Sustainable Development Reserve

(1,124,000 ha) comprises entiraly vda,

Human populatien dessifies ars low, graund A6 people/kn® in the Focal Area of Mamiraus
(260,000 kan®) and ifi the SustainableUseZane of Amana (640,000 km?), and even lower throughout
mdst of the region, approaching zefo i the fep aiging and largest portion of Arhana.
Subsistence and commercial hunting by local baople ahd qutsiders occur in both the Mamiraug
and Amand Sustainable Development Reserves. Wildjifs is sold in the main local towns and
among local villagers, and animals are hunted mainly for food and for cash.

One detailed study of hunting has been done in each of Mamiraus and Aihani, and a study
monitoring wildlife use in six and four communities in Mamiraug and AREna réspedtively has
recently started. Results are discussed with the different stakeholders, and ape then translated
into management recommendations. This includes zoning of human activities, Which isdelicate
due to legal restrictions. In Marmiraus, species hunted most often are turtles (Padocnemis
sextuberculata and p unifilis), followed by howler monkeys, cracids ( Cracidae}, and tortojses, although
population densities do not vary much between more and [ess hunted sites. In the Admian3 #pland
forests, most hunting occurs in the high-water season. Preliminary data indicate that ungulates
are the main prey, especially the white-lipped peccary. Large caviomorph rodents {Cavigmorphay
and several tinamou (Tinamidae) species are also hunted frequently. Subsistence husting and
fishing are inversely related, with more fishing and less kunting in the low-water season. Most
game species are found close to communities. This and the connectivity of the reserves with
other conservation units, notably the Jad National Park, gives the overall impression of hunting
sustainability.

Several researchers have studied the biology and use of taxa that are scarce, threatened, or
especially important to people, most notably river dolphins ( Platanistidae), manatees (Trichechus
inunguis), caimans and turtles.

WCS has funded activities at Mamirauad and Amani for more than ten years, including small

grants for hunting studies. Currently, however, WCS is not funding hunting-related activities or
monitoring.
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Hunting, including for subsistence, is currently illegal, although the wording of the law is somewhat
ambiguous and enforcement by the Federal Government is poor.

The core constraints on what can be done at the sites include strong traditions of hunting by
urban communities, and considerable commercial hunting by focal people and outsiders.

The following research projects are needed in future: a study of the ecological determinants of
herbivorous mammal densities in vdrzea, igapd and terra firme forests of Amana; on wildlife densities
in heavily hunted areas in Amana; on the dynamics, scale and impacts of commercial hunting
and hunting by outsiders in both reserves; and on the impacts of hunting on cracids and waterbirds.
Overall monitoring of hunting patterns is also required for both reserves, as well as long-term
monitoring of the abundances of the main game species.

Additional steps needed to allow hunting at the site to be more sustainable in the future include:
discussing hunting-related legislation and possible needs for change; improving awareness
through environmental education in local communities and urban areas; improving law
enforcement by the Government; improving surveillance and law enforcement by local
communities; and improving coordimatipn between both types of law enforcement personnel.
Economic alternatives to commercial hunting ghguld also be sought.

PACAYA-SAMIRIA MATIONAL RESERVE, PERU

The Pacaya-Samiria N?ﬁﬁoml Reserve covers 2,150,770 ha of the province of Loreto. The reserve
is dominated by whitewater flooded forests, or vdrzed. The reserve is made up of two major
drainages: the Pacaya and the Samirka, my@; baSILL,S@ m the latter encompassing the larger section

The mammials of the Samiria river live in an ecosystemn that has large seasonal fluctuations
between the flooded periods and dry periods, and these affect the ecology of the mammals.
Arboreal species are less affected by the floods because thej,r liye above the water. In contrast,
floods affect terrestrial mammals severely. : :

Mammal populatlons in the Samiria River catchmem ﬁré also influenced by hunting. Hunting by
the local communities living in and around the feserve is g-feality that must be accepted and
managed appropriately. The people who hamt are g@%%ﬂy poot rural people who need wild
meat for subs;?sftence or for financial ingéfne. Hgm the soeid-economic importance of wildlife
must be considered when developmg fna agffient pro j

Mammals caf &%@Qy be over-hitinted and b@:@%‘ﬁﬁe extifiet. The reserve is zoned into fully protected
core areas and ones whete people can hunt for subsistence. The fully protected areas are
managed by par ds whe maintain vigilance posts to keep local people out of the area. The
buffer zones are iitended to allow people access to natural resources, which they are meant to
use sustainably.

Hunting in the buffer zone is ot sustsina Ie all &f the ungulates and many of the primates are
over-hunted in this area. Agouti a’ﬁﬁ% iwhite-faced @@puchin (Cebus albifrons) are at the limit of
sustainable levels of hunting, so given the pggsible error taargin, hunting of these species couid
easily become unsustainable. The saki monkey {Piffiecia sp.) is the only hunted species for which
hunting is apparently sustainable in the buffer zone.
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By contrast, hunting in the use zone of the reserve is sustainable for almost all of the ungulates,
rodents and primates analyzed. The only species that is obviously overhunted is the lowland
tapir.

Use of the protected zone of the reserve by hunters is negligible for almost all of the commaornly
hunted species, with the lowland tapir being the only over-hunted species. Less than 4% of the
production of all other species is harvested, which is within sustainable levels.

Since 1998, the reserve administration and NGOs have been working with local Cocama-Cocamilla
people living in and around the reserve on community-based wildlife management actions. These
have involved community hunting registers, and the injtial stages of a community-based wildlife
management plan. Village communities have been very positive about their involvement with
comgmunity-based wildlife management, and have independently taken conservation actions to
reduge hunting of vulnerable species.

igenous organizations, which play
sk e dlife management actions. WCS ig currently
thawildlife management plans further, and to help

The Resgrva Comunal Tamshiyacu-Tahuase {RETT) covers 372,500 hd itthe @pliind forests which
divide the valley of the Amazon from the valleyafthe Yavarf. The RCTTig a Eommunity Reserve,
decreed regionally on june 19t 1991 (Resolucién Ejecittiva Regionat 3\?@; 080-91-CR-GRA-P).
Community Reserves in Peru legally give the responsibility of maliaging fesources to local
communities. They are conservation areas, and communities are'fespansible for managing

The RCTT has a high diversity of fauna and flora. The diversity of mammnals in tha reserve is
greater than in any other protected area in the Amazon, and possibly globallg, For exé@nple, at
least [4 species of primates are found in the RCTT the greatest diversity of primates repéited for
any protected area in Peru. The red uakari (Cacajo calvus) is found in the reserve.

The settlement zone of the RCTT is inhabited by both non-tribal people known Lofeto as
“riberefios”, and indigenous people of cocama-cocamilla, yagua, and mayoruié drigin.
Communities living in the settlement zone of the reserve are organized around politieal units,
often with an elementary school and several health officials. Rules for land use and extraction of
natural resources are determined by the consensus of inhabitants within each community.

Environmental actions taken by the communities of the upper Tahuayo during the 1980s were
the major factor influencing the legal creation of the RCTT. During the 1980s, people living closest
to the proposed reserve discussed fair natural resource use. They began to take community
initiatives to protect natural resources by setting community regulations amongst themselves.

Decisions on resource use and management in the RCTT are voted upon democratically during
community meetings. This allows communities to experiment with different types of
Mmanagement, and to find management systems which are compatible with their culture.
Communities are not too large for effective communication, and can easily define their
boundaries and membership.
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Wildlife management in the RCTT invelves a combination of community-based and co-
management strategies. The community-based side recognizes that communities are responsible
for carrying out wildlife management. The co-management side invoives stakeholders who have
a meaningful interest in good management of the reserve, and includes local communities,
government agencies, NGO extension workers, and researchers.

Wwildlife research and extension in the RCTT uses participatory methods that involve local people.
Participatory wildlife research in the RCTT relies on researchers working with hunters to evaluate
the impact of harvests, thereby building interest in community-based wildlife management.

It was easy for communities to establish the following aspects of community-based co-
management in the RCTT: (i) communities having an interest in managing their wildlife resources;
(ii) communities registering the amount of hunting; and (iii) communities stopping people from
outside the boundaries from hunting. Changing hunting from unsustainable to sustainable levels
is more difficult for people to achieve because it often entails short-term economic costs.

Over the four years from before management until after its establishment, harvests of articdactyls
showed a slight but not significant difference between 1991, 1994 and 1995. Similarly, harvests of
large rodents and tapir showed no significant difflerence between 1991, 1994 and 1995. However,
significantly less primates were hunted between 1891 and 1994, and again between 1994 and
[995. :

Lowland tapir aré over-hurited, and harvests should be decreased. The initial period of
community-based co-management did not result in a décrease in tapir harvests. One promising
remedy is replenishmerit of hunted areas from unhunted ones. This source-sink strategy can be
used by local communities to help guarantee the long-term use of wildlife. The unhunted areas
would be a community-based fully protected area. If implemented throughout Amazonia, they
could greatly enhance ¢urent conservation efforts.

MBARACAYU, PARAGUAY
The 60,000 ha Mbaracayu Forest Reserve is the largest bisck of intact in#étior Atlantic rain forest

in Paraguay. Ache Indians, who are the tradttlonai iphabitants of the region, have permanent
legal use rights within the reserve. .

It is important to determine whether Ache hunting patterns threaten wildlife populations and
whether Aclae hunting should be regulated i some way: Systematic data collection began in

le eannet develop or Higdify a research desjgn, althoush they can
implement it efficiently after sufficefitd They caninot make optimal equipment and supplies
decisions, or purchase those necessary fr reign sources. They cannot analyze and interpret
data because of lack of appropriate training in statistics and biology. They cannot compiete
some of the required logistical tasks associated with data collection, especially operation and
maintenance of vehicles. In the current operation of the project, national level personnel are

management. Local pét
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responsible for data entry and accounting procedures. These tasks cannot vet be carried out by
the local communities that wish to manage their wildlife resources.

The main requirements for hunting to be sustainable hunting in Mbaracayu are. {i) enforcement
of existing regulations against poaching. The native communities cannot achieve this. They do
not have sufficient resources or influence with government officials, and racism against Indians
tends to favor poachers when there is a conflict; (ii) education of community members concerning
threatened species, biology of key species, and results from the monitoring of densities and
harvest rates.

Legislation requires a change to grant powers to park guards to detain illegal hunters within
the reserve. A major thrust must be encouragement of local authorities to enforce existing
legislation.

YASHH[ R

The core issues relating o hunting a Yasun{ ape
national park and its Jegality i Ungledir; ho <Bman sement plans exist; endangered
woolly monkeys (Laggthriy gp.) are averharvested; @&r% d live barpy eagles (Harpia harpyja)
are kepl as soutees of fgathers for Huaotani Headbangs, and patrolenn company workers buy
wild megit, and tramsport hunters and % - A R

Huaorani and Kichwa hunt inside the

Shori-gerim studies on hunting at Yasurif fiave bogn eonducted by the Egoliencia Foundation
and WCS. They have shown that modern huntfng techiglogy is widely ysed whting is primarily
for subsistence, and is generally unsustainable in the ffnediate vicin ity dfvillages. Large bodied
species have been widely depleted in the Kichwa/Mestizo areas of north-wegt Yasini. Local markets
at El Coca and Pompeya add somewhat to hunting by community rhefnifgers, -

WCS in Ecuador has not worked on hunting management in the past, althogigh pfa& ® do so are
now being worked into the Yasuni Living Landscapes Program. Future plang ipclude: fentative

Biosphere Reserve: and a potential WCS role in the development of communtty manégement
plans. Other studies are being developed which will include the monitoring of h#inting.

One core constraint on what can be done at the site by working through local comiripunities is
that they are not well organized at the community or federation level, although the Kichwa/
Mestizo are better organized than are the Huaorani. In addition, they are not well informed or
concerned about wildlife ecology or conservation issues, and their behavior is highly unpredictable
and potentially life-threatening. The logistical and psychological conditions are extremely difficult.
Petroleumn companies have an extremely strong influence, buying wild meat and hiring local
workers often at highly inflated salaries; interference by timber and ecotourism companies is
strong and they are often involved in illegal activities: and government development agencies
€Xert strong pressure at the local level to produce crops.

harvesting endangered species by indigenous groups on their own land is unclear. All commercial
hunting is illegal throughout the country, but enforcement authorities generally ignore wildlife
sales in markets and restaurants. Hunting by the police and military at rural posts is illegal, but
Is also generally ignored. A further enforcement problem is that park rangers are legally unable
to carry firearms, seize illegal wildiife, or arrest violators: the police retain these powers. Knowledge
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of wildlife regulations by police and military (the legal enforcement agencies) is poor, and
corruption is prevalent amongst judges and enforcement officials.

. Kichwas and Mestizos generally have land tenure, but tenure by the Huaorani is not legally clear.
All groups have legal rights to exclude outsiders from their lands, but enforcement is difficult at
best.

. Steps needed to allow hunting at the site to be more sustainable in the future include: conducting

research on hunting patterns, the role of markets and the biology and ecology of hunted species;
ensuring Huaorani land tenure; improving Huaorani community organization and administration;
instilling a conservation ethic; eliminating the role of petroleum company workers in hunting or
transport of wild meat; and the development of alternative protein alternatives.
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Strategy

3.1. LONG-TERM GOALS

To ensure clear planning as the strategy to manage hunting in Latin America was developed, each
program was asked to specify its overall long-term goal.

MAYA BIQSPHERE RESERVE, GUATEMALA: To conserve threatened species and their habitats
acrogs %ft@@@s;grrl Maya Biosphere Landgcaps, by realizing the potential of sustainable use areas
In belance with protected source sregs,

EHACO AND MADIDI, BELHIA: C& %h@ﬁg @f@eﬁag alh of biodiversity in protected areas and
sustainable use in gsg#i maifitainiig eonriections bebween, and the integrity of. both types
of areas through menggement by logal people and auth tigs,

LORETO, PERU: To have community-based wildlife iea ;a@?&gt%t@gﬁf 20N conservation.
Community-based wildlife management areas would have both souree and sink components.
Source areas would be fully protected zones that are compatible witl loeal geople. The long-
term benefits of sustainable use and the green leather peccary pelt tradeage the ®gjor incentives.

MBARACAYU, PARAGUAY: To establish long-term resource use patterns that are sufainable,
and which allow the recovery of Mbaracayu fauna to pre-1990 levels. This would e doneé through
training Ache people to do all aspects of community management which do notfequire g Ph.D:
greatly diminishing poaching by non-Ache hunters ; generating some tourism incomafrom Reserve
area for local people; and linking Mbaracayu via corridors to other nearby forested areas,

YASUNI, ECUADOR: To ensute the conservation of biological diversity in the Yasunfregion, using

a species-based landscape approach.

>.2. RESEARCH NEEDS

5.2.1. Regicnal level

(1) Methods used by different projects vary and are not always comparable, both within WCS,
and also between WCS projects and others.
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WCS action required: Latin America Program to seek an opportunity to discuss research methods
with field staff at greater length, to determine if indices or some other tool would improve
options for data comparisons between projects.

Insufficient knowledge is available of the population dynamics and ranging behavior of key
hunted species, especially the white-lipped peccary.

WCS action required: Latin America Program to conduct a priority-setting exercise for the white-
lipped peccary. In Bolivia and Ecuador, this peccary has been identified as a fandscape species,
so this should be done in collaboration with the Living Landscapes Program.

[NS]

(3) Insufficient information is readily available on the market levels and dynamics of Latin
American species in intermational trade.
WCS action required: WCS Hunting and Wildlife Trade Program to approach TRAFFIC to find out
what information is available on trade in skins and live animals in Latin America, including
for peccaries, parrots and crocodilians.

It is not known if the price of ammunition influences hunting in diflerent areas.

WCS action required: All participants of this workshop to ascertain the price of ammunition in
their areas. WCS Hunting and Wildlife Trade }ﬁogram to coordinate, compile and disseminate
information.

=

(5) It is not known if the ready availability of affordable domestic meat supplies is correlated
with a reduced demand for wild meat in markets. Thge information is important in determining
how to reduce demand for wild meat.

WCS action required: Al participants of this workshop toescertam the prices of different domestic
meats, fish and wild meat in their local markets, WCS Hunting and Wildlife Trade Program to
coordinate:dnd complle information; anid Listg Landsc:apes Program to analyze and disseminate it.

(6) In Latin America, using commercial wildlife sales as; a conservation tool is being promoted
in some circles, yet it is not known if this can be doné sustainably, and what the implications
are for conservmg traded and related species acros§ their wh@fe range.
other re[evant expertlse to assess under what exact COHd[tIOﬂS if any, is commercial trade in
wildlife froiti tiopical forests a valid conservatiof strategy, and what controls need to be in
place to ensure sustainable management of potentially t#aded species.

5.2.2. Site level

The person represeiif

of more broad research needs, and specify

ing each site was asked todeline g

actions needed to eﬁﬁg@gw them within thig niext thfee vears.
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MAYA FORESE @@ﬁTEM WL |
series of different mana gegfm”e S i 931 tie Maya Biosphere Reserve.

WCS action required: WE M@a Forest Prograim to: (1) monitor the abundance of hunted species
as indicators of the &f n actions in the different management regimes,
including evaluating the effectlveness of the ocellgted turkey conservation and sport hunting
project; (2) evaluate the sustainability of hunting # the Uaxactin catchment area; (3) study
habitat use by the white-lipped peccary in g kswland eastern Maya forest landscape.

CHACO, BOLIVIA: (1)} The inter-relationships between livestogk rearing and wildlife conservation
are unclear. (2) It is uncertain whether commercial trade in tegu lizard and peccary skins can be
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managed sustainably, and provide sufficient benefits to local communities to enhance
conservation at the site.

WCS action required (1) WCS Chaco Program to: study hunting levels on cattle ranches; agsess the
Impacts of ranching management issues (e.g., rotation, use of fire, provision of water) on wildlife
populations; liaise with WCS Field Veterinary Program to assess health issues related to wildlife
and livestock; liaise with WCS Hunting and Wildlife Trade Program to monitor pilot schemes for
legal commercial trade in tegu lizard and peccary skins by local communities; (2) WCS Hunting
and Wildlife Trade Program to examine the use of commercial wildlife trade as a valid conservation
strategy (see above),

MADIDI, BOLIVIA: It is unclear whether hunting of different species in the Tacana region is
sustainable, and we have [itt]e information about the hunting within Madidi protected ares.
WCSaction required: WCS Madidi Program to: {1} evaluate the population densities and productivity
of hurited wildlife species in different ecosystems: (2) determine movements of wildlife between
Madidi Mational Park a d the Tacana T€Qy (3) study the habitat use, ranging behavior and
abundsice of thewhite- >GCaty aerliss thie landscape; (4) evaluate the extent of the hunting
within Madidi and Apeleb teckod arass,

MAMIRAUA/AMAI\Q\@_,‘BML; (B ﬁ]a@mlahméﬁaam?&sﬁn@ the ecological correlates of hunted
wildlife species withiiy and between the different uplagnd and seagonally flooded habitats are
uncertain; (2) the dgn S importancg and sustdinablfy different types of wildlife extraction
from Manifrausd/dnans for sale in towng are imkinown,- . - I

WES action feqiired: WCS Mamiraud/Amana Prograr to: {13 study the popidlaion dynamics of
hunted wldlife species and their ecologital determinarits in different habitats in Amang; (2)
initiate a study of cracid ecology in Mamirati&Aman; (3} study the contribuyBion of Mamiraus
and Amani to wildlife sold in local towns; (4) study' thgironfribut'iqn of commiercial hunting to
people’s income in Amana, and the relative merits of possible ecofiomic altersatives; (5) resume
the program of monitoring populations of hunted wildlife species in Mé'mirééégnd Amanj.

LORETO, PERU: A full understanding of how community-based wildlife m@ﬁ%eﬁ@@@n lead to
wildlife conservation has vet to be attained.

WCS action required: WCS/DICE Pery Program to: (1) conduct research on the poteritial of cegtification
of peccary pelts in commercial trade; (2) investigate further the population biafogy of hunted
species between flooded forests and terra firme forests, to understand susta‘%r‘i@bili@z nore
thoroughly at these sites; (3) investigate how communities can use catch per unit effort as & self-
monitoring strategy.

MBARACAYU, PARAGUAY: It is not known why populations of several species are declining,
including those which are not hunted by the Ache,

WCS action required. WCS/University of New Mexico Paraguay Program to: (1) develop a research
design to determine what is happening to wildlife and habifats in the area, e.g., through interviews.
{2) recruit local biologists to conduct intensive population studies; {3} collect systematic
information on poaching.

YASUNI, ECUADOR: A full understanding of how community-based wildlife management can
lead to wildlife conservation has yet to be attained.

WCS action required. WCS Yasunf Program to: (1) determine the impacts and relative importance of
different conservation threats on wildlife; (2) conduct a study on the population dynarmics of
wildlife species in different ecosystems.
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5.3. EDUCATION AND AWARENESS NEEDS

All of the site-based projects represented at the workshop operate mainly through focal communities.
In this context, “education” and “capacity building” are extremely similar. Hence, education and awareness
needs considered here were specifically addressing regional needs. Site-based education program needs
were amalgamated into the subsequent discussion on capacity huilding.

5.3.1. Regional level

{1) Across the region, governments, development agencies and others are under the erroneous
impression that captive breeding of wildlife will enhance both development and conservation.
WCS action required: WCS Hunting and Wildlife Trade Program to liaise with WCS Living
Landscapes Program and other expertise to write a WCS working paper. The aim is to inform
decision makers of how captive raising of wildlife in tropical forests for food is not a “silver
bullet” and is fraught with problems. It should also include information on the real value of
replacing wild meat consumption with that of rearing domestic livestock.

(2} Across the region, local people are @ften unaware of the boundaries of the lands under their
jurisdiction, and their access rights to reS6#fges within those lands.
WCS action required: WCS Latin America ProSgam to conduct a program to inform local
pecple of their jurisdiction, and their rights afid responsibilities through national laws
and international freaties to secure access to resources (e.g., ILO 169) within their
territories. The capacity to do this should be transferred to all sites, except Chaco and
Madidi where it is alread

(3) Across the region, iojcai't@ﬁimunitieg are often wnagvare of the opportunities and potential
sources of funding and techinical assistance for seffdhelp projects.
WCS gaction required: WCS Latin America Program t%g liaise with WCS Development staff to
list of potential sources of funding and technical assistance for local communities.

5.4. LEGISLATIVE ERAMEWORK

No country discussed has perfect legislation to allow for ide&] gite-based programs to manage hunting
and wildlife trade. Bearing this in mind, we reviewed whether current legislation in each country is
adequate to allow ﬁ“@gseffecttve site-based wildlife management, or if it i a major factor limiting what
can be done.

Overall, there was a ﬁeelmg that reformifig ion may not be the most effective use
of WCS's time and efforts, because urlsdlcflonal Wﬁaps befween ministries might subvert new laws
and regulations. In many cases, it is more important t® facilitate the implementation of existing
legislation. In some cases, howevet, it 'latwely small chariges in laws could considerably enhance wildlife
conservation efforts ify sites whiste we wetk.

5.4.1. Regional level

iz .timeTygﬁ;ﬁ;pport on policies in the wildlife, forestry,
energy and hydrocarbon sectors, for regul fwhich afe censtitutional and can be enforceable
at the site level. For example if we needed t@ gt together a wildlife use program in the Chaco,
how would our conservation concerns be translated into regufations that are constitutional and
enforceable?

At present, no mechanism exists for pesie
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WCS action required: WCS Latin America Program to compile a list of experts in wildlife laws whose
advice can be sought when needed.

Naticisaf level

GUATEMALA: The law which regulates hunting dates from 1970 and is obsolete. An improved
law was proposed in 1998, but after two of the three readings required, it stalled in the Guatemalan
Congress. A more recent decree is inradequate.

WCS action required: WCS Maya Forest Program to host a participatory workshop with relevant
actors to review the Jaw and steps which are required to ensure that any necessary changes are
legislated and implemented.

BOL4VIA: Current national laws are adequate to allow for effective site-based wildlife
mari@gement.

(1) facilitate agreement negotiation by the relevant
1 Lﬁg@@aﬁg@arent way in areas where we work: {2) continue

ga,@@aﬁrg thiz progess at sﬁ% t@ implemiont &isting and new legislation; {3} continue to

at avemues exist to advise on any potential
jalie i the planned revision of the new

future legal and policy dﬁ%&%% &E@@ §4§

wildlife law.

BRAZILs The ¢ ; :
lags @re ngt implemented effectively = T T
WCS gafor required: WCS Brazil Program toe {1} host aparticipatory workshap with relevant actors
to analyze the law and eventually propose its ravigion £2) facilitate agreemiedl negotiation by the
relevant actors to implement existing legislation in a uhambiggous and t@ngparent way,

 faw relating o subsistance E@Lﬁl is %0316\@'@ ambiguous, and current

PERU: Community-based protected area legislation exists, but is not: i @grited.

WCS action required: WCS/DICE Pery Program to determine why the Perusig Go¥enment is afraid
to implement the community-based protected areq legislation. Note: [f he progess that has
begun is formalized and experience integrated into proposals being presentedfoilecision makers,
it might be feasible to demonstrate that fears are unfounded.

PARAGUAY: At present, park guards do not have the legal authority to arrest offenders, Also,
enforcement of existing laws at all levels is weak.

WCS action required: WCS/University of New Mexico Paraguay Program to: ( 1) support BMB it their
efforts to get the law changed so that park guards are legally authorized to arrest; (2) ljgige with
WCS Latin America Program to arrange for letters to be sent periodically to capital cfty policy
makers, informing them that local authorities are failing to enforce laws, with specific case
examples. This should be done in collaboration with FMB.

ECUADOR: Existing laws are out-of-date, and implementation is inadequate. This is partly because
of the complexities of the laws, and the different national and local government agencies involved
in their implementation.

WCS action required: WCS Ecuador Program to: (1} liaise with the Government and other NGOs to
publicize current legislation and explain to officials and the general public how to implement
the laws; (2) prepare summaries of legistation on selected topics, and hold workshops to explain
the laws and their implementation; (3) liaise with NGOs that specialize in legal matters to
investigate options for consolidating and updating the current laws.
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CAPACITY BUILDING AT LOCAL COMMUNITY LEVEL

MAYA BIOSPHERE RESERVE: Local regulations are not in place to allow for effective management,
although mechanisms exist to allow for resolving conflicts within and between communities.
Local capacity to deal with offenders from within the communities is low, but sorne capacity
exists to enforce regulations against outsiders. The ability to monitor hunting patterns and wildlife
populations is low for most of the communities of the Maya Biosphere Reserve, and higher in
Uaxactin and Carmelita. Local formal education systems are inadequate to train young people
in wildlife conservation issues.

WCS action required: WCS Maya Forest Program to: (1) conduct baseline research and use it to
develop inexpensive and locally-intelligible local management systems: {2) strengthen local
conflict resolution mechanisms. These work for non-wildlife resources, so this should be feasible;
(3) promote locally-accepted wildlife uses and norms; (4) strengthen local capacity to monitor
hunting patterns and wildlife populations; (5) liaise with other agencies (e.g., Peace Corps, Amigos
de Uaxactiin) to establish a general education system for young people in specific sites where
WCS is committed long-term.

CHACO AND MADIDI, BOLIVIA: Sewmae local regulations are in place to allow for effective
management. Mechanisms exist for resclving @onflicts within communities, although they are
not specific to wildlife. Once the land titling process is complete, capacity to enforce regulations
against outsiders wiil be high. Local capacity to moriffor hunting patterns and wildlife densities
is moderate in Chaco, lgwer in Madidi. The Reforma Edicativa (Education Reform Law) provides
goad oppoxtumtles fd itonmental education by ©ABI and CIPTA in Chaco and Madidi
respectively. B o
WCS action required: W _CS Bolivia Program to: (1) continge to strengthen local community-based
institutions at all-sites where e wark; (2} once land titling is complete, liaise with others to set
legal preced.ents and appLy o spetific cases; {3) support local communities in the
developmght of local regul aﬁons regarding hunting in their territories; (4) continue to work with
the Natural History Musetitn (for Chaco) and Institute &f Ecology (for Madidi) to build up local
educational programs and training programs for local parabiologists.

MAMIRAUA/AMANA, BRAZIL: Local regulations to allow for effective management exist for some
fish species and cajman for most of the Focal Area of Magifraud, and in this area they are effective.
Effective management of other wildlife in the oth@“ dreas requjres that the work done in the
Focal Area be gxiended. Mechanisms exist for resefving canflicts within and between communities,
but are still sgrfewhat weak. Capacity to control actiyities of outsiders is high in Mamiraua and
Jow in Amand. Local communities are expected # be able fo monitor hunting patterns and
wildlife populations, although up to stiew theg@®asks have Been performed by technical-scientific
personnel. Formal education pram WETe somiewhat weak, but the Mamiraus Program has
greatly impraggd them in most Eoffunitics.
WCS action requead Brazil Brogram o liaise with Mamirau4 Institute staff to: ([} collect data
ial &g thig mete remote areas of Mamiraud and Amand, and strengthen the
ions in those areas; (2) work within communities to strengthen
| ,1ons of commupnity meetings, and to enhance the acceptance of
communally-decided : {3) empower locat faw enforcement agents to enforce the laws, and
promote greater coof matlon between those agents and the local communities; (4) provide
training and funds to enable local esmmanities to monitor hunting patterns and wildlife
populations more effectively; (5} continué to extend efifonmental education programs to the
smaller, less organized communities.




Review of the issues, ideniifving gaps, and developiy,

Hratdgies

LORETQ, PERU: Local regulations to allow for effective wildlife management have beep developed
for the community reserve at Tamshiyacu-Tahuayo, and are being developed for Pacaya-Samirig.
Mechanisms to resolve conflicts are in place for both areas, although the potential for conflictg
between communities in Tamshiyacu-Tahuayo still exists, Some flexibility of local regulations ig
part of the process, to allow for people suffering hardship or exceptional circumstances, and can
be built into the management process. At Tamshiyacu-Tahuayo when problems with outsiders
oceur, communities work well with agricultural agencies to control them. At Pacaya-Samiria,
communities work with park guards to control outsiders effectively. Local capacity to monitor
hunting patterns at Tamshiyacu-Tahuayo is high through the use of game registers. It is somewhat
less at Pacaya-Samiria, although should improve as the Mmanagement plan develops. Formal
educational systems are inadequate because the legal education system requires a certain
minimum number of pupils before supplying teachers; this has led to recruiting immigrants to
raise populations to the necessaty levels,

WCS digtion required: WCS/DICE Pery Program to: (1) continue working with people and communijty-
based wildlite management plans in bath areas through extension activities; (2) at Tamshiyacu-
Tahtiayo, held mors @@«@r@ﬁﬁr@y@@k@@% to resolve some conflicts on resource access;
8 @t%@%[@@%ﬁﬁﬁx@% continge with ext@ngion activities and provide help in dealing with

- &xternal offenders when heeded: (4} at TarmehivaeTahyayo, provide technical support for

analyzing the information in game registers are at:PacdyasSamiria, assist in developing
management plans 4o efiable the cibmﬁni'u_t}jti_es_gt_q_m_@@é?&o_? hunting patterns through game
registers; (5) af Tnshiyagn-Tahuayo, WCS conisider providing funding forteachers in the formal
school gystem o eliminate the néed for immigrationy at Pacaya-Samiiria, other NGOs are
suppetting am environmental education program, and no WCs action for this

problems. Informal mechanisms are in place for resolving conflicts within comtrilinities, although
they are weak between communities. Capacity to enforce regulations on oitsid B low because
the Ache are reluctant to tackle armed poachers. Theijr capacity to monitc# hiintirig patierns and
wildlife populations is moderate, with some aspects of monitoring beirg good. The formal
education process is poor, with no education past the third grade because the area istoo rural
and communities too small. Maths and science are too weak to allow people to tiderstafid even
basic wildlife management concepts. :

WCS action required- WCS/University of New Mexico Paraguay Program to: (1) organize g comipanity
Tfesource use committee to generate effective mechanisms for allocating and manag‘ir@g Espurce
use within communities; ( 2) assist communities to form inter-community organizatiens which
have the authority to resolve conflicts; (3) protect the area against outside offenders, develop
mechanisms to improve rapid communication between Ache parties in the Reserve and park
authorities to inform the latter of encounters with offenders; (4) train communities to monitor
hunting patterns and wildlife populations, This will achieve two-thirds of the capacity required.
Outside technical support will continie to provide the final third, for data analysis, modification
of research designs and interpretation; (5) seek volunteer teachers and relevant teaching materials.
WCS Latin America Program to consult with WCS Education Department to determine what
materials are available, and could be developed, in Spanish.

YASUNI, ECUADOR: Local regulations to allow for resource management are in place through
the community management plan, although the wildlife component needs considerable
improvement. No local mechanisms exist to resolve conflicts within or between communities;
the local court system s supposed to do this, but is inefficient and unreliabie. Local capacity to
regulate internal and externaj offenders is low. as is the capacity to monitor hunting patterns
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and wildlife populations. Formal education systems are also very weak and do not have courses
in wildlife ecology or management.

WCS action required: WCS Yasuni Program to: (1) work with the communities to enhance the wildlife
component of the community management plan, then to follow up with it and ensure strong
quality control; (2} liajse with a local legal NGO to support the Government Justice Ministry to
establish an office of mediator to resolve local resource conflicts; (3) enhance the ability of local
communities to call on enforcement agencies whenever needed: (4) identify participating
communities to monitor hunting patterns and wildlife populations, and work with those
communities to develop technical skills and provide materials and supervision; (5) for the formal
school system, provide more and better materials, increase contact between teachers and wildlife
managers; contact Peter Feisinger for support in developing schoolyard ecology programs.
WCS Latin America Program to consult with WCS Education Department to determine what
materials are available, and could be developed, in Spanish.

ONG OTHER RELEVANT AGENCIES

CAPACITY EUILDING

5.6.1. Regional level

Every two years, a conference is held in the region &# Latin American wildlife management issues.
This has been growing in gize and professionalism in recent years, and is an important mechanism
for enhancing overall capacity in the region for professional wildlife management. The next one
is due to be held in ohe moreyear, yet it is not clear ex@ctly who will organize it.

WCS action required: WCS Latin America Program to investigate if there is a problem, and if necessary
to work with local agencies t6 ensure that the next meeting is held in late 2003/early 2004.

5.6.2. Site level

In each site, core managetnent agencies are the local commiinities, or interest groups within those
communities, or grassroots organizations formed by the lgcal communities, in partnership with
WCS and other agencies: The latter include governments, miitsseums, #hiversities, other NGOs, and
grass roots organizations. If they are important in ensuring goed wildlife management at a site,
their capacity to fulfil that role was considered here. In addition, other agéncies clearly have the
major role to play #i wildlife management outside the site, e.g., in managing wildlife trade in
markets and interngfionally.

174

MAYA BIOSPHERE RESERVE: The Gowefhment and ofier NGOs have a major role to play in
wildlife management. Their technigal €apacity is medid to high, depending on the institution,
but their phygical capacity is tygleally low. Govemmtietit capacity to enforce wildlife trade laws
across the coMtfitry is also low.
WCS action required: (1]. At site level, WES Maya Forest Program to develop education programs,
raise Government ¥ to protegtand monitor the use of wildlife, and fund the implementation
) 4t national level, WCS Maya Forest Program to educate
el en the 1mportance of wildlife protection and sustainable use, and
i £6 protect and monitarwildlife.

government pers
strengthen their capacity

CHACO AND MADIDI, BOLIVIA: Govertitngtit agencies play a significant role at the two sites,
specifically SERNAP, DGB, INRA, and thelocal municipalities. In addition, CARE, CI, the Museum
and Institute de Ecoiogia are also involved. Govemment capaeity for the site-based work is
variable, and to enforce laws outside sites is low, latgely becatise they do not consider wildlife

trade to be a problem.




Review of the issues, identifving gaps, and developing Strategie

WCS action reguired: (1) At both sites, WCS Bolivia Program to wark with indigenous organizations
and the local population more generally to encourage responsible government agencies to
enforce existing laws. (2) at national level, WCS Bolivia Program to: strengthen university
programs in wildlife management to produce professionals capable of working with
communities; support Reforma Edicativa processes so that conservation is incorporated into
the initiatives of CABI and CIPTA; and provide support at municipal level for environmental
planning of their territory.

MAMIRAUA/AMANA, BRAZIL: IDSM is responsible for management at the sites. Institutes of
higher education and research also act there. IBAMA and IPAAM are responsible for law
enforcement. IBAMA's capacity is low, and although IDSM has a good relationship with them,
they fack personnel, equipment and funds. The Mamiraus project has been supporting their
operations, but this is not sustainable in the long-term. Government capacity to enforce laws in
markets and restaurants is generally higher in the field, although they cannot address door-to-
door gales,

WCS diction requirel WES Brazil Procrani to povide long-term support to IBAMA at local level, or
ko Suppert IPAAM establish an Amazonag Skate anvironmental rangers/guards unit.

LORETO, PERU: No othey ageneies ate ihyolwed in rienaging Tamshiyacu-Tahuayo. At Pacaya-
Samiria, the Goverprieng playe an knportast role guﬁngh INRENA and the Department of
Fisheries; theli techijeal capaeity is maderate, bt physigal capacity is lew. Others working at
Pacaya-@aitiiria gre PT”ONaturalez@?T‘k%IC% WAVE and UNAR ©ulside the site, TNRENA is strong in
enforeing wildlife laws at airports, although such e

arcgment is low for restaurants, markets
and for #he pet and illegal pelt trade, as well ag for o &8 Being ramsporied by river This
is not currently of major concern because the scale of the frade is Tow and §s apparently not a
major threat at present. :
WCS action required: None at site level; TNC has a role in working witk gdperniiiefit staff in Pacaya-
Samiria. At national level, WCS/DICE Pery Program to build capacity 0 mankge the peccary pelt
trade sustainably. Co

MBARACAYU, PARAGUAY: EMB manages the Mbaracayu Reserve and has the final gay in any
management plan. Their physical capacity is good, and they have an endowinent tg ensure
permanent funding. Their technical capacity is less good, in large part because well-gualified
biologists move on to better jobs. Government capacity to enforce wildlife trading lgws elsewhere
in the country is unknown.

WCS action required- WCS/University of New Mexico Program to: (1) engage in training gckivifies for
EMB biologists; (2) train park glards.

YASUNI, ECUADOR: Other core agencies involved in management at the site are the Ministry of
the Environment, Ministry of Energy and Mines which has total control over oil concessions
inside the national park, FEPP and CIBT. In addition, the Catholic University of Ecuador and San
Francisco University of Quito have field stations in or near the park The physical and technical
capacities of the Ministry of the Environment are low, and of the Ministry of Energy and Mines
non-existent. FEPP and CIBT capacity is moderate, but their main focus is not wildlife management.
Capacity to enforce laws in markets and restaurants is extremely low, due largely to a lack of
political will.

WCS action required: WCS Yasuni{ Program to: (1) coordinate courses for local schools and park
guards at the site: (2) coordinate with other NGOs to publish a document on the state of the
environment in Ecuador, and distribute that to all relevant parties.
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5.7.

WORKING OUTSIDE OUR PROJECT AREAS

Although the core focus of most WCS projects in Latin America is the sites, conservation there sometimes
cannot be done effectively without influencing the wider context in which they occur, for example, by
influencing local, national or international policies, laws, treaties and agency capacities. Each project
considered, therefore, whether WCS should also be working outside the site, with the aim of enhancing
the ability to conserve wildlife at that site more effectively.

176

MAYA BIOSPHERE RESERVE, GUATEMALA:

Wider influence beyond the site is important to improve wildlife management in timber
concessions, and to increase good management and support for it throughout the entire area.
WCS action required: WCS Maya Forest Program to: (1) work with CONAP to strengthen timber
certification norms and verification, to improve wildlife management in timber concessions
adjacent to Uaxactdn; {2) work with OMYC to increase the patrols, presence and environmental
education in Uaxactin, as well as Tikal National Park and Mirador-Rio Azul National Park, to
strengthen protection in the biological corridors and parks. In future, this should be extended to
include trans-border protection.

CHACO, BOLIVIA: Wider influence beyond the sifg s crucial to address issues such as land titling,
gas pipelines, commercial use of wildlife, and trafi§boundary management.

WCS action required: WCS Bolivia Program should coftinue to work with CABRI to influence the
Government and hydgocarbof companies.

MADIDI, BOLIVIA: Wider influence is important to address issues of land titling, municipal
planning, and forestry certification. This incfudes the figed to support the planning process at
municipal level. At the saime tifne, it is important te redress the balance that the main work in
hunting in the Madidi Landscape is vétside the core protected area.

WCS action requ‘ S Bolivia Program to: (1) contintie to support CIPTA to address forestry
issues; {2} work with the Forestry Superintendent of the Certification Council on timber
certification, to ensure that wildlife management is incorporated and verification processes are
good; (3) continue with our support in the land use platining in TCOs at the landscape level; (4)
extend huntmg studles to include the core protected a:rea

MAMIRAUA/AMANA BRAZIL: National legislation mﬁi’@%‘ be improved and ambiguities regarding
hunting remoged (see above). In addition, comm€rcial hunting should be tackled in neighboring
rural and urbdii dreas to ensure that this is neta drain on wildlife fror the reserves. Environmental
education at&chool and at other fora, and the introductighi of élternatives to hunting, are regarded
as the best ways to achieve this purgose. .
WCS action rgg.mired: WCS Brazil Program to exten#l TOBM's environmental education programs
beyond the t

Ol MOC€S§ @f the peccary pelt trade to be established and
ather agencies must be involved within Peru, the
: i into gloves and sold.

°E Peru Program ta eollaborate with INRENA and CITES, to work with
the local acopiadores and infermediaries, tannerigs, the leather industry and European Union.

LORETO PERiﬁ?; For ﬁ]e certifica

MBARACAYU, PARAGUAY: Increased techriig 1@%lst1cal and legal support of the local population
living outside the Reserve is crucial in enharifig conservation. Effective conservation cannot be
achieved withcout a much more effective system of prosecuting Gutside offenders once they have
been apprehended.




Review of the issues, identifying gaps, and developing strategies

WCS action required- WCS/University of New Mexico Paraguay Program to- (1} recruit a local person
committed to conservation to hold community meetings and promote local radio broadcasts
about wildlife and conservation issues; (2) lobby the prosecutor for environmental crimes to
investigate and act against professional poachers.

YASUNI, ECUADOR: The timber and arapaima trades to Peru are threats which cannot be
addressed solely at the site level. The process of decentralization is also problematic to the site,
as is the generally low capacity of the National Parks Service.

WCS actions required: WCS Ecuador Program to: (1) conduct a study of the scale and modus operandi
of the timber and arapaima fish trades; (2) conduct a needs assessment study of the National
Parks Setvice, to assess how best to work with them to increase their capacity across the country.

5.8. SUMMARY OF ACTIONS NEEDED

The progran designaied @rﬁaﬁﬁﬁ aetion s i italics, TP Hunting and Wildlife Trade Program: LAP =
Latin Afierics Program: LLP= Livigg L CP =relevant country or sjte program; UNM
= Unilvetsity of New Mexico: -
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Review of the issues, identifving gaps, and developing strafegies

APPENDIX 2. ACCELERATING LEARNING ACROSS PROJECTS: LEARNING
PORTFOLIOS
by Richard Margoluis!

Conservation takes place in complex systems. One approach to Improving the chances that our

conservation interventions will be successful within these complex systerms is adaptive management,
which incorporates research into conservation action. Specifically, this involves the integration of design,
Management, and monitoring systematically to test assumptions in order to be able to adapt and
[earn.

Adaptive management can be used at both piafect and program levels. At the project level, it involves
working thraugh the projeet evele and uging andlysts from monitoring and evaluation to adapt and
learn. &t he [ tiple Prafests cam w together in a portfolio to test the conditions
underawhich spe or glo hot work (Bigure AZ. 1). Alearning portfolio is a network of
ign &ctlon and werk fogether ta achieve three goals:

*  loimplement more effective conseivation prajects,

° to learn about the conditions under which this Consatvation action works, dises not work, and
why, &ind

° to impseve the capacity of the members of thie portfelis ta ds ada ptive management.

From an analytical perspective, projects in the portfolio that age ot succesdful in ithplementing the
strategy become as important as projects that are successful. By looking at both Sugcesses and failures
Aacross projects, we can learn about what works, what does not, and why.

Taking a portfolio approach to learning has a number of benefits including:

o it helps us improve the implementation of oyr projects;

° “failures” become learning opportunities:

s it promotes the development of networks of projects and Cross-project learning;

. it provides a framework for evaluation: and

® it enables external partners to add-value by catalyzing and facilitating learning procesges,

Foundations of Success

191




Hunting in neotropical foresis

A project can be implemented by
more than one organization.

Figure A 2.1.
A learning portfolic is
The basic unit in a portfolio is a projete. defined by projects that
Projects typically try to are using a common
achieve conservation at one or more tonservation action.
specific sites.

" ,'"‘-_mei—_—_gl
I

Parli

T

The portfolio facilitates the
exchange of information
among members.

Projects are typically implegﬁgf?fed by
partner organizations. A portfolio can
include projects from oniy one

organization or multiple organization:

Pa‘ﬁner@j;g

PiFtnes ﬁr{g_a'nization

Typically, only some of the projects
being implemented by an arganization
will be part of the portfolio.

The portfolid:coordination team (PCT)
is compaoséd of individuals drawn from partner
organizationis or from outside the portfolio.
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APPENDIX 3. DISCUSSION TOPICS

APPENDIX 3.1. RESEARCH METHGDS

I Studying hunting: offtekes, and hunting pressure

. Maya Forest G abemiala: & peid agsigtant of shudent records hunting levels in the comimunities
& ; te/chigle eam ilefvicws ate held to tecord hunting of rare and small animals,
8Bkulls and crops of ctide séire opllacted for efisalion, but this might stimulate hunting
even if the payment is infrigal A paid agsigtant or studerg records hunting levels in the
communities or castiinafie lgeamp, 0 0 0 A

Magdliehi, Bolivia: Commmmities Fegoi thelr owi hunting patterns (species, weight,
lowation, t#ne, sex, reproductive condition), and mmionthly checks are made by WCS project staff.
Limiggtiens of this are that there are few &F n@ records when hunts ate dngficcessful because
some hunters record these events and others do not, 0 it 1§ not possibla t@analyze catch per

limitation, al] community members are aware what is happefiing in the commitinity related to the
future management, and agree (at least for now) that key decisons: will b&#hade using the
information gathered by the hunters. g -

. Mamiraud/Amana, Brazil: In selected communities, questionnaires are admj fstered by aid local
assistants, one for each community monitored. Data collected include records ofthe coffiposition
of meals in terms of protein, wildlife hunted and traded, with fields for species, s@i, size, weight,
reproductive condition, location and habitat of harvest, resources used in the hunt, ete.;Skulls
are collected by paid assistants whenever possible. Participatory approaches, through mgctings
and semi-structured interviews with key hunters, together with harvest data, were usedtéassess
hunting pressure around a large terra firme community.

. Loreto, Peru: Unpaid community representatives record information of all hunts, including
unsuccessful ones (self-monitoring). Skulls of hunted animals are collected, and no

are participating.
. Mbaracayu, Paraguay: A carefully-selected and paid community representative records all hunts

by all hunters every day. Interviews are held to record animals hunted on hunting treks, which
can last at [east two weeks. Random spot-checks are conducted to ensyre data accuracy.

o Yasuni, Ecuador: A paid assistant or student records hunting levels in the communities.
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Discussion:

2.

Taking into account the total size and relative composition of the entire source and sink of the
system is important. If the sink stays the same size and does not expand, sustainability is indicated.

Another way to try to assess sustainability is to record catch per unit effort. This does not take
account of any change in the system, however, e.g., differences in skili between individuals and
communities, differences over space or time in technologies used, degree of access and use of
transport. If conditions are relatively stable, this can be a very useful parameter.

It is essential to cross-check hunting data using other methods: to evaluate wildlife populations
as well as catch per unit effort. This can be done relatively easily using scats and tracks as indirect

indices indicating ¢hanges in relative abundance.

Estimating populaticns of hunted wildiife species

Methoeds currently being used:

194

Maya Forest, Guatemala: Cut line transects 882 to 2.5 km length are walked at a standardized
rate; DISTANCE is used to estimate densities if éncounter rates are sufficient. This allows an
assessment of changes over time. Paratechnicians afig park service guards are trained to gather
these data, and are pa;thIO per day and $4 per transeck respectively. Burrow checks with dogs to
count fossorial amfna s were ttied, but species identification is not possible. Camera trapping is
ind populations of parrots are estimated using point counts.

ransectsdo not work, at Jeast ot the principal hunted species (ungulates
and armadillos). Drivec are rhuch mote effective for brocket deer, and community volunteers
can be used in sotn ises, ‘Populations of brocket deer, collared peccary, tapir, three-banded
armadillos, tort01se' nd tegu lizards are assessed using telemetry. Direct counting of armadillos
is impossible because of multiple species using the same burrows, and the difficulty in determining
whether a burrow:is occupied and by what species. Cenjses with dogs were tried for armadillos,
but it is difficult to estimate abundance from encountérs, Parrot numbers are assessed using
point counts (independent and simultaneous) and negj; founts. Jaguar and ocelot densities are
estimated using systematic camera trapping. Camefi frapping ma¥ allow to estimate ungulate
densities, extrapolating relative abundance froffi sites where density information is available
from alternative methods (telemetry or drives). Track cotints alsq provide information on relative
abundance over time and across sites, {zocefig p@rabiologigts are trained to do many of the
wildlife surveys, and are paid $250/m@inth. Theeoal of this s to develop local capacity to manage
the TCO and %@tlona] Park.

Chaco, Bolivia: Hére ling

Madidi Boliv-['_
when encounteér rafes
people have heen

are assessed usifig
light hunting, not

it line transw“ts are walked using standardized methods; DISTANCE is used
"'fent and when they are not, encounter rates are used. Local
#eys, and they can now train others to do so. Jaguar
friates have only been attained for sites with no or

Mamiraud/Amand, Brazil: Permanent, cut line transécts (Mamiraua: 4 km, Amana: 8 km) are used
to survey diurnal terrestrial birds and maghinals in areas with different hunting pressures, to
estimate abundance indexes and, when possible; densities. At Amana, tracks of tapirs and white-
lipped peccaries are also recorded. At Mamiraud, surveys spati the entire annual cycle; at Amana,
they are restricted to the low-water season due to logistizal limitations. Surveys are done by
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professional biofogists, with the aid of paid local assiciane. i Bird:counts are done by
observing _8” b1rd§ whgn travelling using Spee_dbo'at's'ét-staf'ndja_rd'ize'd-j&épééd%;, and are also done
by professional biclogists: an atfempt to repeat the same serie .':'fé':':'ijéd'ies approximately
every five years is being made. T '

ries of we

Loreto, Peru: Population estimates are made for magcaws, Iarge_bb(ﬁ-e'd- torres & é"" .'n'iﬁr.na i< and
aquatic species. Open line transects (DISTAN CE), fixed width transecte ancipom . methi
are all used, with 20 to 40 students per year helping with the surveys: L‘Qg_«é]-j;géapt
surveys because it is very time consuming over and ahove their normal déﬁi}'sfr:ﬁﬁr_o
congruent with participatory methods of Mmanagement. Hence, the program eithe
to do the work, or uses students who understand the learning valye and the necessi
reliable data for their theses. D

Mbardacayu, Paraguay: Diurnal transects are used to obtain data on absolgte denéiﬁ.e_s_;;_ and
data gfe a@nlyzed using DISTANCE. Pre-ent trails are never uged because repeat walks on
sarme Ut tangedt do ok produse |

Siffeys, with trainifg spanidng o Vesirs, These people are paid to do the transects, walking for

tert days per month and ala gogt af 9150/ the The detection function s unstable in
DISTANCE, so the maggin of ﬁ@?l@@%%@a@]@ Alsa DISTANCE does not allow for multivatiste
analysis or continueeig variables such g firge, Henee, ipst of thier statistical analyses in this
project are dofie Wsipg erieolnter fates, S

vassind, Ecusdor: No wildlife populatien survays prayet beingeonducted inthe gontext of hunting
studies. Biological monitoring in the cottext ef ean ﬁ:ﬁfﬁeﬁéﬁsﬁ%@g@%ducted at 10-12
sites; large aquatic and terrestrial species are eatirited alofg ran &ihee @ year; encounter
rates are used. Lo :

Market surveys

Maya Forest, Guatemala: Sales of wild meat we assessed in tourist restagfants, Wﬁhﬁmld meat
sale questions being set within a broader tourist survey. All tourist restautsngs in Beten were
surveyed, and the results extrapolated to a larger area.

Chaco, Bolivia: One study was conducted on sales of birds leaving the communitie this ingluded
intermediaries, but did not follow through to the ultimate destination of the birds. A fharket
chain study is needed, including prices all along the chain,

Madidi, Bolivia: No surveys have been done because the communities do not sell wildlife, including
wild meat, on a large scale outside of the community,

Mamiraud/Aman3, Brazil: Market surveys were done from 1994 to 1996, with a paid assistant in
the fisheries program monitoting landings of fish in the two largest towns in the region. He also
recorded wild meat that arrived with the fish, collecting data on the species, origin and price of
the meat.

Loreto, Peru: Meat market surveys in iquitos are conducted every ten years; the next survey will
be in 2006. Data are recorded on the local, regional, national and international trade in peccatry
pelts. A market survey was completed in 2002 for sales of large and smali cats {jaguar, puma and
ocelot), their parts, pelts, skulls and teeth. Macaws being sold in markets for the pet trade are
also surveyed.

195

andent samples. A team of six Ache conduct all of the R
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Mbaracayu, Paraguay: No surveys have been done because there is no commercial sale of wild
meat inside or outside the communities.

Yasunf, Ecuador: Wild meat and live animals are available in local markets, and market surveys
are being planned. Oil company employees buy wild meat, but the scale of such trade has not yet
been quantified.

Discussion: Do we need to standardize methods between sites?

For hunting surveys, differences in hunting techniques and conditions between sites make
standardization of methods difficult. Catch per unit effort, for example, cannot be compared
between sites and times unless hunting conditions are similar. Meeting participants felt that it
would be beneficial to derive some standard parameters for all sites, even if different methods
were used to obtain them. Further work is needed to ascertain how to do this.

For line transect surveys, very different methods are being used by different projects. Mbaracayu
in particular used different methods to those at other sites. Meeting participants did not feel it
necessary to standardize methods | sites, largely because several studies had already
been running for many years, and consistency of methods to allow trends to be assessed within
sites over time was deemed to be more important than the ability to compare numbers between
sites.
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APPENDIX 3.2, DOMESTIC PROTEN SUBSTITHY
OF PRICES e

Presentation: David Wilkie, WCS Living Landscapes Program

Economic theory suggests that providing consumers Wwith access 15
substitutes may help to reduce unsustainable hunting and enhance wildjife
believe that eating bushmeat is an immautable cultural tradition little influencecd by
New research results suggest that consumption of wildmeat changes ag its price increy
terms and relative to the price of substitutes such as beef and chicken in Gabon as oy
from the capital city and deeper into the forest, transportation costs mean that the price of
meat rises and the price of wild meat falls. Consumer chojce reflects these relative price diffora
with wildmeat contributing to 6%
88% in isolated forest villages. C nitles in Honduras and Boiiw
show that 4 the price of wildmeat rises consumption falls, and as the price of beef falls consumets

switch away frem eatis @1@1@@ In Bolivia 4 10% decline in the price of beef was associated with 4
74% decrease in eonsumption of wildmeat (Willie and Gedoy, 2001 )

Economic theory also suggests that ag household e ihareasas @onsumption of a commodity will
rise if it is a necessity (e, has fo substitates), oF ig ngidersd Sypetier relative to substitutes.
Consumption of an inferier good il with tising #icome. Kiznets (1955} mgued that consumption of
many goods shsuld exiibit an inverted B patiem with s incafne. Consm iptien initially increases

Depending en a family's income, economic developm

wildmeat up or down. The shape of the Kuznets' curve willdetetining the rateol
as incomes rise with economic development. New data shew that the ghaps of thie curve for a rural i
forest community in Bolivia is relatively flat and that wildmeat is a necessity (E 2004 for families with
average incomes less than $1041/year but becomes an inferior good (E & u@?ﬂ}ﬁf&ie@ incomes rise
above an average of $4646.

These data suggest that wildmeat consumers are price sensitive and that when substitutes are available
and affordable people will switch to eating something other than wildlife. The challenge therefore is to |
find ways to provide wildmeat consumers with access to substitutes. Ubiquitous trypafvgsomitEsis and i
abundant and accessible wildlife have militated against the insipient development of [igestock gaising

for food throughout the forests of Central Africa. In South America stocking rates are typically legs than !
one cow for every five hectares of pasture, and in the case of family farms, labor constdingg often d
militate against maintaining areas of pasture large enough to support an economically vialile herd of
cattle. And though chickens and goats can be found in most forest villages they are typically kept as
savings or used as insurance when illness or disasters strike.

One approach to ameliorating the crisis associated with the unsustainable use of wildlife as food is to ‘J:
promote consumer access to substitute sources of protein. A number of projects have been started to |
domesticate and raise selected wildlife species (cane rats, duikers — torest antelope, bush pigs, etc.),
under the assumption that families in the region like the taste of wildlife so much that only by raising
and offering for sale captive bred wildlife will the need to hunt wild animals decline (Rahm, 1962: Tewe
and Ajaji, 1982; Codjia and Heymans, 1990; Zongo, 1990). Unfortunately the logic behind captive breeding ;
of wildlife species is flawed for several reasons, and thus is uniikely significantly to reduce the demand

for wildlife or decrease the hunting of wild anirmals for food.

First, there is little if any evidence that families in the region would not shift their preferences from
wildlife to other sources of protein if they were both available and cheaper. In fact, outside of urban
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areas people appear to eat wildmeat because it is almost always the cheapest soutce of meat in markets
{Barnett, 2000). Furthermore, preliminary evidence from Bolivia and Honduras shows that consumers
are very price sensitive, and that as the price of wildlife substitutes drop, consumption of wildlife meat
declines even more rapidiy.

Second, captive breeding of wildlife makes little sense for low productivity species such as large antelope,
primates, and most reptiles. Even production rates of cane rats (Thryonomys swinderianus), with a gestation
of 5 months, and 6-13 months to reach an adult size of 4-5 kg (Houben, 1999), are considerably lower
than for domestic pigs and chickens (Delfi Messinger, pers. com.). Raising mollusks and reptiles as a
staple food is unlikely to be cost effective as they are slow to reach slaughter size and inefficient at
transforming feed into meat. For example, a green iguana consumes as much food as a chicken but
requires 3 years instead of 4 months to reach a slaughter weight of 3 kg (Werner, 1991). Similarly,
Smythe (1991) calculated that captive raising of pacas, although feasible, was economically irrational
as the meat would have to be sold for over $20/kg to cover costs. Feer {1993) argues that in terms of
meat productivity, pigs > zebu cattle > cane rat > duikers. Consequently, increasing the supply of meat
through husbandry of truly domesticated livestock, such as pigs, goats, chickens and ducks, that have
been selectively bred for over 5,000 years to convert feed inte meat most efficiently, makes considerable
more sense in productivity terms than attempting to raise wildlife in captivity —which is merely the first
step in the long process of domestication. Lastly, th& American Zoo and Aquarium Association has
published numerous articles that convincingly shown hew difficult and expensive it is to raise wild
animals in captivity.

RC;1991; Branckaert, 1995; Hardouin, 1995) such as rabbit raising has
been adopted by house Cameroon in areas where wildlife are already scarce (HPI, 1996). Raising
small domesticated animats such:as rabbits and chickens is attractive in that methods of husbandry
and veterinary care are well'known Small animal raising has been shown to be viable in peri-urban
areas that are close to sources of demand, and where proximal wildlife species populations have already
been depleted (Lamarque, 1995). That said, pig or rabbit rearing as an alternative to wildlife hunting is
only likely to be sticcessful, however, when the labor and capital costs of production are less than the
costs of wildlife hunting and marketing (i.e., when game becomes too scarce to be worth searching for
and transportation costs are not prohibitive). Of course, if domestic production of meat only becomes
economically viable after wildlife has become so scarce as to be w#iprofitable to hunt, the strategy is
clearly ineffective as a conservation measure. In some cases it Bay be necessary to subsidize the price
of substitutes as a direct payment to communities who agfee not to hunt particular species that are
hoth at risk of extirpation and important sources of dietary pratein-

Small-livestock productic

Discussion

Under what circumstances does substitution otk/not.
. Substitution is a# &2 entlal pait of ecrnser'\fatlo;)ag But in context together w1th other actions
pursued simulta
tourism, wildlife use, anét a;fgr
residents.

. Taboos exist in a cultural contextt
taboos that make economic sense are af' doned when economic situation change (e g., new
technology increases return rates of hunti B0 species).

. if people actually prefer wild meat they will NOT éwitch to substitutes.
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Meat provides not just protein but also fatty acids and other nutrients. Vegetable protein is not
a substitute for wild meat. Chicken is not the same as wild game species. Pacas and peccaries are
preferred species in most areas.

Substitution is an option for urban populations, less so for rural populations. Livestock can be
used as a substitute for wildlife meat and can benefit conservation. But if livestock is sold or
used as a “savings account,” there is no reason to reduce consumption of wildlife.

Some communities rely on the sale of game meat for livelihoods (e.g., Uaxactun, Loreto) Economic
alternatives must benefit those most directly involved in wildlife use, otherwise there is leakage
from system. For example, if hunters are given alternative jobs, a void may be created that is
filled by immigrants, so substitution may not reduce number of users. A serious social impact
may also be generated by this situation.

! LR

wild species |

; eﬁ&@z&ﬁ@ :
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APPENDIX 4. EVALUATING THE SUSTAINABILITY OF HUNTING IN THE
NEOTROPICS USING THE UNIFIED HARVEST MODEL. .~
by Richard E, Bodmer?

Introduction

Hunting is an important activity for rural people throughout the neotropics (Robinson and Redford,
1991; Robinson and Bennett, 2000). Ensuring that this is sustainable is important for the long-term
benefits which people derive from wildlife, and for the conservation of species and ecosystems {Bodmer
etal., 1997; Freese, 1997). During the past decade, numerous studies have looked at the sustainability
of wildlife hﬁﬁﬁngn; the neotrepics using e variety of different models, including: ( i} abundance, densities
or standing bismzss ca i ; {il) stackaresnil ment models ; (ii) effort models; (iv) age structures;

(v) harvest modals; (vi) prodaction miedelsy and {vii] saurge-sink models,

Evaluating the sustainability of hinktng 1§ often done usihs these simple population models
that can indicate whether species are @%’@ﬁ@iﬁ@ieﬁ The models are based on population
parameters and hantihg pressure. The cobtidence i dedu & the sudtainability of harvest is
greatly enhanced by gmploying a comBingtisn of m dels that yse independent variables. If the
results of the different models point #e tha same gonelusion, then the confidence of the
conclusions is greatly augmented. T b N,

This short paper considers a model that evaluates the sustainability of hanting by combining
several simple models into a single, unified model. The confidence of the gnalysis is enhanced
because the unified mode| incorporates a variety of variables that in tugn gife gFeater certainty
in the results.

The unified harvest model

The unified harvest model combines the stock-recruitment and harvest models into a Unified Inodel
that evaluates both the sustainability of current hunting and the potential for long-termgustaihable
use. The unified harvest model uses a modified population growth curve, as with stock-regryftment
curves (Figures la and 1b). The horizontal axis is the population size from extirpation (0) t& carrying
capacity (K), and the vertical axis as the sustainable limit of exploitation expressed as sustainable
yield (SY). The SY mirrors the growth of the population dN/dt and has a maximum point of growth or
a maximum sustainable yield (MSY). The major difference between the unified harvest model and
the population growth curve model is that the vertical axis in the unified harvest model uses the
percentage of production harvested as a measure of SY, rather than population growth. Thus, the
harvest model can be used to evaluate the sustainability of offtake and the line (known as the SY
line) shows the 20%, 40%, and 60% limits to the proportion of production that can be harvested. For
example, a maximum of 40% of collared peccary production can be harvested sustainably according
to the harvest model. Thus, the SY line in the unified harvest model is the 40% limit. If the harvest of
collared peccary exceeds the 40% limit, it is deemed unsustainable. If, however, the harvest is lower
than the 40% limit, the harvest appears to be sustainable. Thus, sustainable harvests can occur at

* Durrell Institute of Canservation and Ecology, Eliot College, University of Kent, Canterbury, CT2 7NZ, UK.
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; any collared peccary population size, as long as the harvest is less than 40% of production. In the case
' of the lowland tapir the maximurn level of harvest is 20% of production and in turn, the SY line represents
' the 20% limit for lowland tapir.

Collared Peccary
Sustainable
Yield
< 40% SY line
o 60% 87% K
MSY . N
White-lipped Peccary

Sustainable
Yield

ur" Y <~— 40% SY line
0 50% 60% K
N MSY

Figure 1a.
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Diagram of the unified arvest model, #he heighit of the solid vertical line represents the percent of production harvested,
whereas the pesiticn of the vertical lize fejstesents the prkimity of the harvested population to K and MSY. The SY line
is the estimated Hmitof sustainable Harvesss, sihifah i 40% of production for peccaries.
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Red Brocket Deer
Sustainable
Yield
: ~—  40% SY line
0 ) 60% 75% K
' ._;.-'WISY N

' Sustaingble

Yigld

line

0] 45% 80% K
N MSY

Figure 1b.  Diagram of the unified harvest model. The height of the solid vertical line represents the percerit ¢f piadigction
harvested, whereas the position of the vertical line represents the proximity of the harvested populdlien # K and
MSY. The SY line is the estimated limit of sustainabje harvests, which is 40% of producticn for deefand 20% of
production for tapir.

The unified harvest model also analyses the riskiness of the harvests in terms of the potential for long-
term sustainability by incorporating the stock-recruitment analysis. This is done by determining the
proximity of the current harvest to carrying capacity (K) and to the maximum sustained yield (MSY)
(McCullough 1987}. A safe harvest is one that occurs to the right of the SY point. MSY is species-
specific and is predicted to be at 50% for very short lived species, 60% for short lived species and 80%
for long lived species. These differences are mainly due to variance in reproduction, and how this
changes due to density-dependent interactions as populations approach K (Caughley, 1997). Very short
lived species have the sreatest variance in reproduction, and density dependent changes in reproduction
show a normal distribution as their densities progress from low numbers to K. Short lived species show
slightly skewed changes in their reproduction, with maximum production occurring at slightly greater
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population levels, usually at 60% of K. Long lived species show little density dependent response to
reproduction until their populations are quite large. Thus, the MSY is further to the right and is predicted
to be at 80% of K.

The unified harvest model can be used to evaluate whether a harvest {evel is risky or safe, depending on
the pepulation size relative to the predicted MSY. For example, the collared peccary is predicted to
have a MSY at 60% of K. If the base population size greater than 60%, the harvest is deemed to be
sustajnable in the long term, i.e., safe. If the base population is less than 60%, the long term sustainability
of the harvest is deemed to be risky. The predicted MSY of lowland tapir would be at 80% of K, because
they are a long lived species. Thus, lowland tapir harvests would be deemed safe only if the hunted
population was above 80% of K.

The unified harvest model then combines the percentage of production of a harvested population with
its position relative to MSY to give both a measure of the current sustainability and of the long term
riskiness of the harvest. This can be very useful, since it can ail be represented by a single line, which
represents both the percent of production harvested in relation to the SY line and relative to the species
MSY. For example, the model was used to evaluate the sustajnability of ungulate hunting in the
Tamshiyacu-Tahuayo Community Reserve (Figutes la and 1b). For the collared peccary, 37% of production
was harvested, which is below the 40% [imit, and the hgirvested population was at 87% of K, well above
the MSY at 60% of K. Thus, harvests of collared peccary appeared to be sustainable in the long term. For
the case of the white-lipped peccary, 11% of preduction was harvested , which is well below the 40%
limit. However, the harvesged poptilation was at 50% of K, which is below the predicted MSY of 60% K

Thus, harvests of white-lifgped peeeagy appeared to be sustainable, but the population was potentially
at risk in the long term. Thie cagé @fthe brocket deer was simikar to that of the collared peccary. For the
lowland tapir, 140% of grody was harvested, which was well above the sustainabie limit of 40%,
and obviously not sustainaki %iffm[ar]y m@ tapir populatiosi was harvested at 45% of K which is wel}
below the predicted MSY & lewland tapit was both hunted at unsustainable levels and at
risk in terms of lofig-term

amablhty

The unified harvest modél is a practical way to evaluate the gustainability of hunting. The necessary
information is hunting gressiire, reproductive productivity, and density at hunted and unhunted sites.
The density at hunted sites is used to calculate the species proxifnity to MSY, and is an important
variable in estimating production. The density in unhunted sites is used tg estimate K and, in turn,
MSY. Data on reproduction (e.g., gross productivity) is used to calculate production, and harvest
pressure is used to calculate the percentage of production harvested. Since the model combines
both the stock-recriitment analtysis and the harvést model, # carries with it the same concerns as

ity analysis can be inggfporated intd fhe model on both the SY and riskiness

these models. Sens
calculations.

The unified harvest model reflects the génservation requirements of species by setting the SY limits
and MSY levels according to a specigs’ vulnerability to ever-hunting. In turn, this is correlated to life
history characteristics inelading reproduction, longevity and generation time (Bodmer et al., 1997).
Species which are more yulnerable ta over-hunting have higher bars in the unified harvest model, e.g.,
tapir for which the SY [ifit is set at 20% and the predicted MSY at 80%. In contrast, species that are less
vulnerable to over-hunting have lower bars, e.g., collared peccary for which the SY limit is set at 40%
and the predicted MSY at 60% {g&
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Table 1
Limits to sustainable harvests,

e istory” [ Woximun i Esfinarag

sﬁat@y ' of fp@‘d;ﬁction MSY as 5
“short-lived
medium-lived
long-lived

Biscussion

The unified harvest model is a useful tool to gvaluate whether hunting appears to be sustainable byt
itis not sufficiently grecise fo detepmiie exagt hiniting quotas. It can suggest whether current hunting
pressutes @ppear ta be Suskeinabie afid san be mainy ingd, and whether the hunting is unsustainable
and huiting levels should be redieed. The model is ngt gecise enough to be used to suggest increases
in hunting, or to initiate hunting in sinhunged areas, The iiformation is not accurate enough and our
understanding of the biologg of trapiaal wildkfe papulsiLions bs not advanced enough to allow us to
make such recommendafions.

Hunting egcyfs threighout the neotropics, and wanved 1o enstire that hunting leveld are sustainable
for the long-terfi conservation of species and thewelt being of rural hunters. The uni tied harvest mode]
is a practicalway to evaluate whether hunting is sustainable, Evaluating the sustainability of hunting is
only the first step towards converting unsustainable hunting ro more sustzinable hus ting. It is important
to use the evaluation of sustainability as part of a process to mandge hunting i1 a thore sustainable
manner.
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