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Preface

Our planet faces numerous serious environmental problems, but at Conservation International
(CI) we believe that, because of its irreversibility, one surpasses all others in terms of its impor-
tance: the extinction of biological diversity. Conservation efforts still receive only a tiny fraction
of the human and financial resources needed to preserve biodiversity. As a result, we must use
our resources efficiently, applying them to those areas with the highest concentration of bio-
logical diversity that is at most immediate risk of disappearing.

The Rapid Assessment Program (RAP) was conceived in 1989 to fill in the gaps in our
knowledge of the 3-4% of the world’s land surface “hotspots” which hold a third or more of the
earth’s terrestrial biodiversity and are considered at risk. The program has since grown to include
freshwater and marine ecosystems, as well as a strong training element for regional partner sci-
entists. RAP is a quick method of collecting scientific data needed to set conservation priorities
and preserve biodiversity in mega-diverse areas. RAP results have already been applied directly
to forming national parks in Bolivia and Perti and to developing a protected area strategy for
Guyana. In addition, RAP findings helped to halt illegal oil drilling in a national park in Guate-
mala. Independent teams of regional scientists, trained by RAP, are now conducting long-term
biological monitoring and additional rapid inventories in Brazil and Indonesia.

This RAP expedition followed recommendations made by the original RAP team in 1993
after completing a survey of the Western Kanuku Mountains. The scientific expedition was
preceded by a two-week training course held at the Tropenbos Ecological Station, West Pibiri
Creek, near the Mabura Hill Township, in which 17 Guyanese and Surinamese students
received practical instruction on rapid biodiversity assessment methods. A team of RAP sci-
entists from Canada, Suriname, Venezuela, and the United States, accompanied by five of the
Guyanese students, then explored the little known flora and fauna in the region along the Lower
Kwitaro River, on the eastern edge of the Eastern Kanuku Mountains. The taxonomic groups
studied were plants, birds, fish, and mammals. Additional participants intended to inventory
amphibians and reptiles were prevented from traveling to the RAP site due to restrictions fol-
lowing the September 11 terrorist attacks on the United States. We hope that the relationships
formed between students, expert scientists, and Conservation International during this RAP
training and expedition will continue to foster collaboration on environmental conservation
projects both in the country of Guyana and throughout the Guayana Shield.

This report is intended for all interested conservationists, scientists, institutions, individuals,
and organizations. We trust that the information presented here will catalyze effective conserva-
tion action on behalf of our planet’s biodiversity, the legacy of life that is critical to us all.

Neville Waldron, Director, Conservation International-Guyana

Leeanne E. Alonso, Director, Rapid Assessment Program
Jensen R. Montambault, Manager, Rapid Assessment Program, Editor
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Organizational Profiles

Rapid Assessment Program

Conservation International

Conservation International (CI) is an international, nonprofit organization based in Wash-
ington, DC. CI believes that the Earth’s natural heritage must be maintained if future gen-
erations are to thrive spiritually, culturally, and economically. Our mission is to conserve the
Earth’s living heritage, our global biodiversity, and to demonstrate that human societies are able
to live harmoniously with nature.

Conservation International

1919 M Street NW, Suite 600

Washington, DC 20036

USA

Tel. 800-406-2306

Fax. 202-912-0772

Web.  www.conservation.org
www.biodiversityscience.org

Conservation International-Guyana

266 Forshaw Street

Queenstown, Georgetown

Guyana

Tel. 592-225-2978; 592-227-8171; 592-223-5497
Fax. 592-225-2976

Lethem Field Office

Conservation International-Guyana
Lethem, Region 9

Guyana

Environmental Protection Agency (EPA), Guyana
The EPA was established by the Government of Guyana under the Environmental Protection
Act of 1996 to “coordinate and maintain a program for the conservation of biological diversity
and its sustainable use.” The objectives of the EPA include: implementing steps and systems to
manage the natural environment and effectively ensure conservation; protecting and encour-
aging sustainable use of natural resources; preventing or controlling environmental pollution;
and coordinating environmental management activities for individuals, organizations, and
agencies (or any program with environmental content). The EPA also ensures sustainability by
promoting public participation in the process of integrating environmental concerns in devel-
opment planning, and coordinates a national environmental education and public awareness
program.

The EPA developed the National Biodiversity Action Plan (NBAP), approved by the Cabinet
in 1999. Programs under the NBAP are: wildlife management, bio-prospecting and research,



ex-situ and in-situ conservation, developing a protected areas
system and establishing a Protected Areas Secretariat, as well
as ecotourism and the sustainable use of natural resources.
The EPA is also responsible for current programs in environ-
mental management (developing regulations, standards, and
guidelines for environmental monitoring and enforcement);
collaborative activities (including integrated coastal manage-
ment, disaster preparation, waste management, air and water
pollution, pesticide use, and monitoring climatic changes);
and information, education, awareness, and capacity
building programs.

Environmental Protection Agency (EPA)
IAST Building

University of Guyana

Turkeyen, Greater Georgetown

Guyana

Tel. 592-222-2277

Email. epa@sdnp.org.gy

Centre for Study of Biological Diversity (Biodiversity Centre)
Since June 1992, the Biodiversity Centre has served as a
repository for the Guyana National Herbarium and the
University of Guyana’s Zoological Museum. The Biodiversity
Center is a joint project between the Smithsonian Institu-
tion, the University of Guyana, and World Wildlife Fund
and assists the country’s biodiversity management programs.
Biodiversity Centre activities include: curating, using,
and maintaining plant and animal collections; facilitating
scientific research by University of Guyana staff and stu-
dents, other institutions, and interested members of the
public; supporting educational activities with students of the
University of Guyana and other institutions which encourage
natural science research; and collaborating with other agen-
cies and organizations for the conservation and sustainable
use of the country’s natural resources. Recently, the Biodi-
versity Centre has provided small grants for education and
research accessible to the public, sponsored a local course in
parataxonomy, established a GIS and Remote Sensing Labo-
ratory with assistance from the World Bank, and promoted
public awareness campaigns on biodiversity.

Centre for Study of Biological Diversity
University of Guyana

Turkeyen, Greater Georgetown

Guyana

Tel. 592-222-4921

Fax. 592-222-4921

Email.  csbd@guyana.net.gy

Organizational Profiles

Tropenbos International

The Tropenbos Foundation was established in July 1988 as
an expansion of the International Tropenbos Programme,
developed in 1986 by the Government of The Netherlands.
The Foundation contributes to the conservation and wise use
of tropical rainforests through research and by developing
methodologies. It involves and strengthens the capacity of
local research institutions in relation to tropical rainforests.

To this end, research sites were established in several
tropical countries. The Tropenbos-Guyana Programme, now
obsolete, began in Guyana on September 1, 1989 to obtain a
better understanding of lowland tropical rainforests ecosys-
tems, and to use this information to achieve a sustainable
forest management system. Under this system, successful
timber harvesting (and possibly that of other non-timber
forest products) would not lead to biodiversity degradation
or the loss of proper hydrological functions in the exploited
system.

To achieve these aims, Tropenbos conducted fundamental,
applied, and extension studies in Guyanese forests with the
cooperation of local organizations such as NARI, University
of Guyana, Guyana Natural Resources Agency, and Utrecht
University (The Netherlands). The primary research station
was located in the Mabura Hill logging concession of the
Demerara Timbers Limited (DTL), Central Guyana. Unex-
ploited forest processes were analyzed at the field station in
the Seeballi Compartment, and “gap studies”, investigating
the reaction of seedlings to biogeochemical changes in the
forest after logging, were conducted at the West Pibiri Creek
field station. In addition, anthropology and non-timber
forest product research was conducted in the North-West
District, Region 1.

The Guyana program was terminated in December 2001,
and this agenda has become the responsibility of a local
Guyana Forestry Commission research unit. Simultaneously,
the Tropenbos Foundation was transformed into Tropenbos
International (TBI) with a new mission statement aimed
at ensuring that research includes the human use of forest
resources in cases where populations are dependent on the
forest.

Tropenbos International

PO. Box 232

6700 AE Wageningen

The Netherlands

Email.  tropenbos@tropenbos.agro.nl
Web.  www.tropenbos.nl
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Report at a Glance

Expedition Dates
20-29 September 2001

Area Description

The Kanuku Mountain range is located in the Rupununi region of southwestern Guyana. The
RAP survey area focused on the lowland seasonally inundated and zerra firma evergreen tropical
rainforest along the Lower Kwitaro and Rewa rivers at the eastern edge of the Eastern Kanuku
Mountain range. These rivers are part of the larger Essequibo River watershed. In some years,
flooding in the surrounding Rupununi savannahs mixes with Brazil’s Branco River savannahs
to combine biological elements of both the Guayana Shield and Amazon catchments. High
biodiversity and low human habitation makes this area ideal for conservation initiatives.

Reason for the Expedition

The Kanuku Mountains are presently under no legal protection status, although scientific
surveys have already documented: (1) a high regional vertebrate diversity, particularly for birds
and mammals; (2) healthy populations of many species threatened in other parts of the world
such as the harpy eagle (Harpia harpyja), giant river otter (Pteronura brasiliensis), giant arapaima
(Arapaima gigas), black caiman (Melanosuchus niger), giant armadillo (Priodontes maximus),
giant anteater (Myrmecophaga tridactyla), and giant river turtle (Podocnemis expansa); (3) diverse
habitats, from swamp forest and savannah along the Rupununi River to cloud forest on the
Kanuku mountaintops; and (4) high tree species richness in the plant communities that com-
bine Guayana Shield and Amazon elements.

Information on the region’s biodiversity is scarce, however, making it difficult for policy
makers to delineate protected areas or sometimes even justify conservation action. In 1993,
Conservation International led a team of RAP scientists to explore the Western Kanuku
Mountains and the Rewa River, and their impressive results suggested that the Eastern Kanukus
would be perhaps even richer in biodiversity.

Major Results

The results from this RAP expedition along the Lower Kwitaro River on the eastern edge of the
Eastern Kanuku Mountains confirm that this area contains rich biodiversity and is critically
important for conservation on a national and international level. Mammal species richness was
high; the results of our bat survey bring the region’s total up to an impressive 89 bat species.
Opverall, the Kanukus contain about 70% of all mammals and 53% of all birds known to exist
in Guyana. The Rupununi River basin maintains one of the richest fish faunas on earth, and
our preliminary results show that the Kwitaro and Rewa rivers follow this trend. Plant commu-
nities were confirmed to be among the most diverse in Guyana and show little sign of human
disturbance.

Eastern Kanuku Mountains, Lower Kwitaro River, Guyana "



Report At A Glance

Number of Species
Plants (preliminary): 215 species

Birds: 264 species
Fish: 113 species
Non-volant Mammals: 25 species
Bats: 27 species

New Records for the Eastern Kanuku Mountain Region
Plants (preliminary): 40 species

Birds: 63 species

Fish: 113 species

Non-volant Mammals: 1 species

Bats: 4 species

Conservation Recommendations

The results of this RAP expedition show that it is critical to
place the Kanuku Mountain region, including both savannah
and forest habitat, and their microhabitat variations, under
some status of protection. This would effectively protect a
high proportion of the plant, bird, fish, and mammal species
of Guyana. The Eastern Kanuku Mountains are more suited
for developing a national park or strict protected area since
its human population is much lower than in the Western
Kanukus. The latter would be better for establishing an inte-
grated management reserve with different levels of human
use and sustainable exploitation.

Rapid Assessment Program



Informe a un Vistazo

Fechas de la Expedicion
20-29 de septiembre de 2001

Descripcion del Area

La Cordillera Kanuku estd ubicada en la zona Rupununi de la regién sur-oeste de Guayana.
Nuestra investigacién se concentré en el terreno bajo, inundado por temporada y terra firma,
de bosque himido tropical y siempre-verde a la orilla del Bajo Rio Kwitaro y el Rio Rewa

en el extremo este de la Cordillera Kanuku Oriental. Estos rios son parte de la cuenca mayor
del Rio Essequibo, y en ciertos afios las sabanas Rupununi que los rodean se sumergen y
mezclan con aguas diluviales de las sabanas del Rio Branco de Brasil. Esta inundacién causa
una combinacién de los elementos de ambas bacfas Guayanés y Amazonfa. Un alto nivel de
biodiversidad y bajo niimero de habitantes resulta en un 4rea ideal para desarrollar iniciativas de
conservacion.

Razones para la Expedicion

La Cordillera Kanuku actualmente no estd bajo ningtin estado legal de proteccién, aunque
estudios cientificos ya han documentado lo siguiente: (1) una alta diversidad de vertebrados al
nivel regional; (2) poblaciones sanas de varias especies que estdn amenazadas en otras partes del
mundo como la [usando nombres populares venezolanos] dguila arpia (Harpia harpyja), perro
del agua (Pternura brasililiensis), armadillo gigante (Priodontes maximus), oso hormiguero mayor
(Myrmecophaga tridactyla), piraruct (Arapaima gigas), tortuga arrau (Podocnemis expansa), y
caimén negro (Melanosuchus niger); (3) diversos habitats, desde el bosque pantanoso y la sabana
a la orilla del Rio Rupununi hasta el bosque nubloso encima de las montafias de la Cordillera
Kanuku; y (4) una alta riqueza de especies de drboles en las comunidades de vegetacién cuales
combinan elementos del Escudo Guayanés y la Amazonfa.

No obstante, la informacién acerca de la biodiversidad es escasa, y esto contribuye a la
dificultad que tienen los encargados de la politica nacional para delinear 4reas protegidas o hasta
justificar acciones conservacionistas. En 1993, Conservation International guio un equipo de
cientificos RAP para explorar la Cordillera Kanuku Occidental y el Rio Rewa. Los resultados
de esta expedicién sugieren que la Kanuku Oriental tendria una biodiversidad ain mds rica.

Resultados Mayores

Los resultados de esta expedicién RAP a la orilla del Bajo Rio Kwitaro en el extremo este de la
Cordillera Kanuku Oriental confirmaron que esta zona mantiene una biodiversidad muy rica y
es critica para la conservacién ambiental al nivel nacional e internacional. La riqueza de especies
de mamiferos fue alta, y los resultados de nuestra investigacién de los murciélagos aumenta el
total para la regién a un nimero impresionante de 89 especies de munciélagos. Por lo general,
las Kanukus contienen aproximadamente 70% de todos los mamiferos y 53% de todas las aves
registrados en Guayana. La Cuenca del Rio Rupununi mantiene una de las faunas de peces

mas variadas en el mundo, y nuestros resultados preliminares muestran que los Rios Kwitaro y
Rewa siguen esta tendencia. Se confirmé que las comunidades de vegetacion estdn entre las més
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Informe a un Vistazo

diversas en Guayana y han sufrido muy poca perturbacién
humana.

Nimero de Especies

Plantas (preliminar): 215 especies
Aves: 264 especies
Peces: 113 especies
Mamdiferos no volantes: 25 especies
Murciélagos: 27 especies

Nuevos Registros para la Region de la Cordillera Kanuku
Oriental

Plantas (preliminar): 40 especies
Aves: 63 especies
Peces: 113 especies
Mamdferos no volantes: 1 especie
Murciélagos: 4 especies

Recomendaciones para la Conservacion

Los resultados de esta expedicién RAP indican que es
critico poner la regién de la Cordillera Kanuku, inclusivo
los habitats del bosque, sabana, y las variaciones de micro-
habitats, bajo proteccién legal. Esta accién efectivamente
protegeria una proporcién alta de las especies de mamiferos,
aves, peces, y plantas en Guayana. La Cordillera Kanuku
Oriental esta en mejor condicién para desarrollar un parque
nacional o 4rea protegida muy estricta porque su poblacién
humana es menor que en la Kanuku Occidental, donde
serfa mejor establecer una reserva de manejo integrado con
diferentes niveles del uso humano y la explotacion sostenible.

Rapid Assessment Program



Relatorio em Relance

Datas da Expedicao
20-29 de setembro de 2001

Descricao do Local

A Cordilheira Kanuku esta situada na regiio de Rupununi no sudoeste da Guiana. Nosso
levantamento concentrou-se na planicie, de mata imida tropical, inundada sazonalmente e
terra firma, ao longo do baixo Rio Kwitaro e o Rio Rewa pela extremidade leste da Cordilheira
Kanuku Oriental. Estes rios formam uma parte da bacia maior do Rio Essequibo. Durante
certos anos, as inundagdes combinam elementos bioldgicos de ambas bacias das Guianas e
Amazonas. Alta biodiversidade e baixa populagio humana fazem com que essa 4drea seja ideal
para iniciativas da conservagio.

Razdo da Expedicao
A Cordilheira Kanuku nio esta sob nenhum status de protecio legal, embora levantamentos
cientificos mostrarem o seguinte: (1) uma alta diversidade de vertebrados, especialmente
de mamiferos e aves; (2) populagdes sauddveis de muitas espécies que estao ameagadas em
outras partes do mundo, como a gavido de penacho (Harpia harpyja), ariranha (Preronura
brasiliensis), preguica de coleira (Priodontes maximus), tamandud-bandeira (Myrmecophaga
tridactyla), pirarucu (Arapaima gigas), jacaré-agu (Melanosuchus niger), e tartaruga da Amazonia
(Podocnemis expansa); (3) habitats diversos entre a mata pantanosa e savanas ao longe do Rio
Rupununi até a mata de neblina encima das montanhas Kanuku; e (4) alta riqueza de espécies
de 4rvores entre as comunidades que combinam elementos do Escudo da Guiana e a Amazdnia.
Nio obstante, informagio sobre essa biodiversidade € escassa, e por isso € dificil que os
politicos possam delinear 4reas protegidas o, as vezes, justificar as agdes da conservagio. Em
1993, Conservation International conduziu uma equipe de cientistas de RAP para explorar a
Cordilheira Kanuku Ocidental e o Rio Rewa, e seus resultados impressionantes sugeriam que as
Kanukus Orientais s3o as mais ricas da biodiversidade.

Resultados Maiores

Os resultados dessa expedi¢ao de RAP ao longe do baixo Rio Kwitaro pelo extremo leste da
Cordilheira Kanuku Oriental confirmam que essa 4rea mantém uma biodiversidade rica e que
¢ critica para conservagio ao nivel nacional e internacional. Riqueza de espécies de mamiferos
foi alta, e os resultados de nosso levantamento de morcegos aumentam o total de espécies
conhecidas na regido para 89 que é muito impressionante. No geral, as Kanukus contém
aproximadamente 70% de todos mamiferos e 53% de todas aves ocorrentes na Guiana. A Bacia
do Rio Rupununi mantém uma das comunidades de peixes mais diversas no mundo, e nossos
resultados preliminares confirmam essa tendéncia. Confirmou-se também que as comunidades
de plantas tém a maior diversidade na Guiana e mostram muito pouca perturba¢io humana.

Eastern Kanuku Mountains, Lower Kwitaro River, Guyana




Relatdrio em Relance

Espécies

Plantas (preliminar): 215 espécies
Aves: 264 espécies
Peixes: 113 espécies
Mamdiferos nio volantes: 25 espécies
Morcegos: 27 espécies
Novos Registros para a Cordilheira Kanuku Orient
Plantas (preliminar): 40 espécies
Aves: 63 espécies
Peixes: 113 espécies
Mamdiferos nio volantes: 1 espécies
Morcegos: 4 espécies

Recomendacdes pela Conservacao

Os resultados desta expedi¢io de RAP mostram que é
necessdrio situar Cordilheira Kanuku, com ambos hébitats de
savana e mata e suas variagdes de micro-hébitat, sob algum
status de protegdo. Efetivamente, isso protegeria a uma alta
proporgio das espécies de mamiferos, aves, peixe, e plantas
da Guiana. As Kanukus Orienteis s3o mais apropriadas para
implementagio de parque nacional ou 4rea estritamente
protegida, uma vez que sua populagio humana é mais baixa
que nas Kanukus Ocidentais que, por sua vez, sio melhores
para estabelecer uma reserva de manejo integrado com niveis
diferentes de uso humano e utilizagao sustentdvel.

Rapid Assessment Program
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Fredericks. Front (L to R): Jacky Sutrisno Mitro, Jan Hendrik
Meijer, Lindsford La Goudou, Jensen Montambault.

Jensen R. Montambault

First RAP camp, located on the Lower Kwitaro River at the
mouth of Pobawau Creek. The habitat in this area included
dry and seasonally flooded forest, vine tangles, river edges,
and upland forest.

Rapid Assessment Program

Jensen R. Montambault

Recording mammal tracks like this jaguar (Panthera onca)
print, is one of the methods RAP mammalogists use to get a
sense of the faunal community in a short period of time.

Jensen R. Montambault

Located about two hours up the Rewa River from the
Kwitaro River mouth, this remote area is entirely uninhabited
upstream. Carvings, like the one pictured, show that
indigenous groups once frequented this now extremely
isolated river area.



The Collared Puftbird (Bucco capensis) is part of an insect
feeding family known for its high whistle, cryptic plumage,
and sluggish behavior. This individual has “puffed” its fine

feathers around its head in a stress response.

This female Black-headed Antbird (Percnostola rufifrons)
represents one of the forest understory species that are
ubiquitous in the Guianas. Some species in the families

Thamnophilidae (Typical Antbirds) and Formicariidae
(Ground Antbirds) are known to eat the insects turned up in
the wake of army ants” destructive path, giving the antbird its
name.

Jensen R. Montambault

Jensen R. Montambault

Images

This orchid, Prosthechea vespa (Vell.) W.E. Higgins, was found
in an isolated mountain peak cloud forest habitat at the
Cacique Mountain site.

Jensen R. Montambault

Practocephalus hemiliopterus is considered to be the most
colorful of the large Amazon catfishes. This species feeds on
smaller fish, crabs, and palm fruits.

Eastern Kanuku Mountains, Lower Kwitaro River, Guyana
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Images

Camera trapping

Large mammals are difficult to see on RAP expeditions, in part because they are nocturnal, have large ranges, and do not call
in the manner of birds and frogs. RAP scientists rely on methods such as observing tracks, using live traps, and setting
CamTrakker™ remote sensing camera photo-traps to provide other concrete evidence.

James Sanderson

RAP survey of the Eastern Kanuku Mountains near the Lower Kwitaro River.

Rapid Assessment Program

James Sanderson

This ocelot (Leopardus pardalis) was attracted to the strongly scented bait left by the
non-volant mammal team and was photographed by a strategically placed camera
trap.



Executive Summary

INTRODUCTION

The Kanuku Mountain region is part of a vast pristine wilderness area that stretches across the
Guayana Shield. The mountains are approximately 100 km east-to-west and 50 km north-to-
south and are divided by the Rupununi River into eastern and western ranges with peaks of up
to 1,000 m. The Kwitaro and Rewa rivers of our study area join the Rupununi River to form
part of the larger Essequibo River watershed. The surrounding savannah region experiences
periodic flooding which, at times, physically joins with Brazil’s Branco River savannah, creating
a highly diverse flora and fauna with both Guayana Shield and Amazon Basin elements. The
geology consists of old, Precambrian rock and largely infertile soils.

Naturalists have visited the Kanuku Mountains for over 150 years, but not until recently has a
systematic study of the biodiversity been undertaken. The savannahs have been classified as her-
baceous, shrub, open woodland, and closed woodland. The more diverse moist forest ecotone
has been divided into habitats including riparian swamp and gallery forests, as well as hill and
cloud forests, each with many microhabitats. The Kanukus register a significant percentage of
the Guyanese vertebrate diversity, including many species endemic to the Guayana Shield and
healthy populations of other species that are rare or endangered elsewhere in the world.

Although there is a very low permanent human presence in the region, potential and actual
human-associated environmental pressures do exist. These include large and small-scale mining
operations, timber harvest, hunting for food, and wildlife trade as well as traditional land uses.
The effects of these pressures are expected to increase substantially upon the completion of the
Takutu River bridge at Lethem that will open the region to Brazil.

As a result of this survey, we strongly recommend that the Kanuku Mountains be placed
under some degree of legal protection. A protected area and restrictions should be defined in
collaboration with local communities and be accompanied by education and outreach programs
as well as additional scientific studies.

STUDY AREA

The entire team of RAP scientists surveyed two sites, Pobawau Creek (3°16’3.1”N,
58046’42.7"W) between 20-24 September and Cacique Mountain (3°11°29.5”N,
58048°42.0"W) between 25-29 September 2001. Both of these areas were located along the
Kwitaro River in seasonally flooded tropical rainforest. One peak of the Kanuku Mountains at
450 m was surveyed at the Cacique Mountain site. The fishes and water quality team sampled
in an additional location at the Corona Falls rapids (3°11°35.0”N, 58°48°39.6”W) on the Rewa
River two hours upstream from the mouth of the Kwitaro. More detailed sites descriptions can
be found in the Gazetteer.
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SUMMARY OF RESULTS

Plants

The Kanuku Mountains and surrounding area are known
to contain 1,577 plant species, representing 26.3% of
Guyana’s flora. This RAP survey’s preliminary results docu-
ment 215 plant species, from 198 specimens and more
observations, comprising 72 families (Appendix 2). Among
these, 40 species appear to be new records for the Kanuku
Mountains, and further study and comparison are recom-
mended. The vegetation in the study area was composed
mainly of mixed forests on slopes, in valleys, and flood
plains. The most common species were Licania sp., Carapa
guianensis, Eschweilera spp., Pouteria spp., Catostemma
[fragans, Aspidosperma sp., Trattinickia sp., Sagotia racemosa,
Duguetia spp., and Rinorea spp. The abundance of Berthol-
letia excelsa in one of the forests sampled may be due to past
human activity. No logging or clearings were observed. The
only visible trace of human disturbance was in the form of
Balata tree bark (Manilkara sp.) cut to collect latex.

Birds

Almost unstudied before the 1993 RAP survey of the
Western Kanukus, the avifauna of the Kanuku Mountain
region is one of the most diverse in Guyana. This report
combines the findings of the 2001 RAP expedition with
other surveys carried out in the same region of the Lower
Kwitaro River by Davis Finch in 1998 and 2001 for a total
of 264 species, bringing the total number of bird species in
the Kanuku region to 419 species (or 53% of the species
known for Guyana). The cumulative surveys include 63 new
records for the region and document 39 species considered
uncommon in the Neotropics and two species considered
rare, the Harpy Eagle (Harpia harpyja) and the Orange-
breasted Falcon (Falco deiroleucus). As a result of these
surveys, we now know that the Kanuku Mountains contain
at least 17 of the 25 bird species known to be endemic to the
Guayana Shield, reinforcing the need to protect this area.
More avifaunal studies, especially in the hill and montane
habitats are recommended.

Fishes and Water Quality

The RAP team recorded fishes from the Kwitaro and Rewa
rivers within the larger Rupununi basin. The team recorded
at least 113 species of freshwater fishes including 45 large-
sized food fishes (>15 cm Standard Length) among which
the arapaima (Arapaima gigas) and arawana ( Osteoglossum
bicirrhosum) are especially noteworthy for their economic
value. Because the results of the 2001 RAP survey represent
the first inventory of fishes and water quality for the Kanuku
Mountain region, they cannot be considered definitive and
more extensive studies, especially a low-water survey for
smaller fish, are strongly recommended. Even higher fish
fauna diversity is expected because the Guayana Shield is
known for its high freshwater biodiversity and the Kanukus

Rapid Assessment Program

are situated where the waters from the larger Amazon and
Essequibo catchments occasionally mix.

The waters of the Rewa and Kwitaro rivers exhibited the
characteristics of an Amazonian clear-water stream. The
Rewa River had a slightly lower conductivity and a higher
transparency than the Kwitaro River. Small tributary rain-
forest creeks in the study area were more acidic than the large
rivers.

Mammals

A total of 52 mammal species were identified during the
survey at the two sites. The mammal surveys used a combi-
nation of live, folding box-style traps, mist-nets, and indirect
techniques (photo-trapping, visual sightings, footprints,
audible calls). The 125 photos taken by camera photo-traps
during the study period recorded 14 species including the
large cats, ocelot (Leopardus pardalis) and margay (L. wieds).
All eight primates known to have ranges in Guyana were
found or confirmed to have been observed in this area.

The endangered giant river otter (Pteronura brasilensis) was
observed and photographed and a jaguar (Panthera onca) was
heard. The 27 bat species recorded on this expedition brings
the total bat diversity for the Eastern Kanuku Mountains to
an impressive 89 species. With data from previous surveys,
the total mammal diversity of the Kanukus is raised to 155
species, representing approximately 70% of the Guyanese
mammal fauna. By conserving this region, a large segment of
the mammal biodiversity will be protected.

CONSERVATION ELEMENTS

High Species Richness

The results of this RAP survey show that the Kanuku
Mountains have an exceptionally high species richness,
especially for mammals and birds, which are the best-known
taxonomic groups. If the Kanuku Mountains are incorpo-
rated into a protected area system that includes both forests
and savannahs and representatives of the many microhabitat
variations, a high proportion of the plant, bird, fish, and
mammal species of Guyana would be protected. The area,
especially along the Lower Kwitaro and Rewa Rivers, is
extremely isolated from human habitation and current popu-
lations of most species appear healthy, indicating that the
protected area would be successful and achieve the goals of
protecting biodiversity. Immediate environmental pressures
to the area are low. Certain risks to environmental stability,
especially hunting animals for the wildlife trade (e.g., Ara
parrots) and food (e.g., the endangered giant arapaima),
however, should be carefully monitored and educational
programs should be continued and expanded. No exotic spe-
cies were found during the RAP survey, indicating a pristine
habitat, and steps should be taken to prevent the future
introduction of such species.



The Role of Local Communities

Land rights, especially with respect to indigenous peoples
and protected areas, are an extremely sensitive issue
throughout South America. While it is critical to place the
Kanuku Mountain region under some form of legal protec-
tion as soon as possible, the success of this protected area
depends on open discussion and close collaboration with the
communities in the region. These dialogues will facilitate
mutual understanding between the government, conser-
vation groups, and the communities. They may reduce
potential problems such as poaching or a feeling of com-
munity displacement, and emphasize the potential benefits
of achieving both conservation and developmental objectives
through the establishment of a protected area.

During this expedition, RAP scientists noted that commu-
nity members were enthusiastic about being involved in sci-
entific surveys, not only as logistic support and field guides,
but also as trained field assistants. Several of the participating
scientists expressed their interest in continuing to train and
work with community members to develop better baseline
knowledge and a long-term biological monitoring program
in the region.

Participating in scientific training could also prepare local
community members to become part of the developing eco-
tourism market. With a largely undisturbed environment
and many charismatic species such as caimans, harpy eagles,
large cats, macaws, and giant otters, the region has great
potential for ecotourism, but is relatively unpublicized. Truly
sustainable ecotourism projects can be arranged to benefit a
wide sector of the community and have minimal impact on
the environment.

CONSERVATION RECOMMENDATIONS

Conservation Activities

The results of the RAP surveys in the Kanuku Mountains
reinforce the need for Conservation International-Guyana
and other groups to continue taking appropriate steps to
design and establish a protected area in the Kanuku Moun-
tain region, and to encourage the management of the area
in a sustainable manner to achieve both conservation and
development for local communities. Specific recommenda-
tions from the RAP team follow.

Kanuku Mountain Protected Area

The conservation community should continue working
toward placing the Kanuku Mountains under some status of
legal protection especially considering that the current level
of environmental pressures is low and may be affected once
the Takutu bridge at Lethem is completed. Protecting this
area will conserve a large portion of the plant, mammal, bird,
and fish species known to exist in Guyana, depending on the
exact delineation of boundaries and establishment of a sound
management program. The protected area must incorpo-

Executive Summary

rate both of the major habitat types in the region including
forest and savannah. In addition, a variety of the microhabi-
tats present such as gallery forest, swamps, and montane
areas should also be included. We encourage seeking funds
to establish a ranger-training program composed of local
inhabitants from the surrounding areas and a field station
similar to what has been implemented in Iwokrama Forest in
Central Guyana. After being trained in biodiversity assess-
ment and monitoring techniques, these rangers would be
responsible for a biological inventory of the protected area
and a monitoring program to track the status of biodiversity
and the environment. In particular, attention should focus
on the management of species susceptible to over-hunting.
This can be accomplished through long-term partnerships
between international institutions and local groups including
the University of Guyana and communities in the region.

Species Protection

We recommend continuing and expanding the existing
educational outreach programs to indigenous communities
in the Kanuku Mountains. These programs should promote
understanding of the need to conserve birds in the region
commonly captured for the wildlife trade (e.g., parrots, birds
of prey) and sustainable hunting practices that can help to
prevent local extinctions. We also recommend working with
these communities to heighten awareness of existing legisla-
tion on the endangered arapaima, and its importance for
immediate conservation.

Ecotourism Promotion

Inhabitants of Shea, Maruranau, and Awariwaunau villages
in the south and Rewa, Apotari, and Annai villages in the
north utilize the Eastern Kanuku Mountains for hunting,
fishing, and harvesting non-timber forest products. Duane
de Freitas of Dadanawa Ranch operates an ecotourism busi-
ness that organizes an average of two trips per year to the
Kwitaro and Rewa rivers, among others. We believe these
activities should continue if protected area status is granted
to the Kanuku Mountains and indeed argue that such activi-
ties are integral to maintaining the biodiversity in this vast,
nearly pristine area.

The Kanuku Mountain ecosystems should be promoted to
potential ecotourists in the United States and Europe. Com-
bining research-based opportunities with education-based
ecotourism, for instance, can generate revenue. Bird and
primate observation will probably continue to be the main
attraction. However, other alternative nature activities such
as nocturnal bat netting can be easily started with minimal
training, providing alternative livelihoods for people in and
around the area.

Eastern Kanuku Mountains, Lower Kwitaro River, Guyana
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RECOMMENDED SCIENTIFIC STUDIES

See individual chapters for more details.

Plants

The plant communities on top of mountains, slopes, and
intermountain valleys should be surveyed for a better under-
standing of their floristic richness, habitats, and endemism,
especially on peaks over 500 m high. A more complete
comparison of the flora of the Eastern and Western Kanuku
ranges in the context of known Guayana Shield vegetation
communities should also be explored.

Fishes

A second fish-sampling expedition during the low-water
season (January—February) should be conducted to obtain a
more complete and representative list of the fish biodiversity
of the Eastern Kanuku Mountains, especially with respect
to small-sized species. Studies on the biology, ecology, and
culture of the world’s largest freshwater fish, the endangered
Arapaima gigas (also a flagship species of the Kanuku Moun-
tain area), should also be initiated.

Birds

Small cryptic birds in the under-story should be surveyed
with mist-nets, and the habitat preferences of uncommon

or endemic birds, which potentially require the most urgent
protection, should also be studied. Populations of potentially
threatened bird species such as the Harpy Eagle (Harpia har-
pyja) which tends to disappear throughout its range, parrots
that may become threatened by the wildlife trade, and game
birds should be monitored.

Non-Volant Mammals

We strongly recommend that the camera-trapping moni-
toring protocol be incorporated into community programs
involving local Amerindian villages including Shea, Nappi,
and Shulinab located near the Kanuku Mountains. A
sustained long-term camera photo-trapping research and
outreach program can be undertaken to provide villagers

and scientists with continuous information on local wildlife
resources, thus enabling more informed conservation actions.

Small Mammals

The current state of biological knowledge for mammal
diversity in the Kanuku Mountain region is relatively good
compared to other faunal groups, primarily because of the
earlier long-term involvement of Dadanawa Ranch collecting
in the savannahs and adjacent forest in the south Rupununi.
Despite this sound taxonomic base, in only eight days we
collected five species of small mammals previous unknown
from the eastern region. This indicates that more biodiver-
sity survey work is needed to document the actual diversity,
abundance, and local distribution of mammals that live in
this area.

Rapid Assessment Program

Herpetofauna

Additional participants intended to inventory amphibians
and reptiles were prevented from traveling to the RAP site
due to restrictions following the September 11 terrorist
attacks on the United States. Therefore, the herpetofauna
of the Eastern Kanuku Mountain region remains relatively
unstudied. However, the area is known to support healthy
populations of species considered at risk in other parts of the
world including the black caiman (Melanosuchus niger) and
giant river turtle (Podocnemis expansa). These factors war-
rant carrying out a rapid survey of the herpetofauna in the
Eastern Kanuku Mountains as soon as possible.



Chapter 1

An Ecological, Socio-economic, and
Conservation Overview of the Kanuku
Mountain Region, Southern Guyana

Olivier Missa and Jensen R. Montambault

ABSTRACT

The Kanuku Mountain region, located in southwestern Guyana, is predominately covered by
forest habitat (ranging from cloud forest to swamp land) and is almost completely surrounded
by the expansive Rupununi savannah. Scientific knowledge of this area is extremely limited; the
1993 Rapid Assessment Program (RAP) expedition to the Western Kanukus strongly recom-
mended studying the Eastern Kanukus. This zone is notable for healthy populations of many
large vertebrates that are endangered or locally extinct in other regions of the world, as well as
for housing a high percentage of the known Guyanese fauna. Environmental pressures such

as mining and timber extraction are currently minimal, but are expected to increase upon the
completion of the bridge over the Takutu River at Lethem, which will open up access to and
from Brazil. Hunting, wildlife trade, and traditional land uses do have some current environ-
mental impact. There is substantial biological evidence to support placing the Kanukus under
some form of legal protection.

ECOLOGICAL OVERVIEW

Geography

The Kanuku Mountain range is located in the Rupununi region of southwestern Guyana and
is separated into the Western and Eastern Kanukus by the north-south course of the Rupununi
River. The slopes of these mountains are largely covered by closed-canopy forests and they are
surrounded by the Rupununi savannah, part of Guyana’s largest expanse of grasslands (LOC,
1992). At 120-150 m elevation, these grasslands are ecologically connected to Brazil’s Branco
River savannah. Toward the east, however, the Kanukus join the vast pristine tropical forest
expanse of the Guayana Shield shared with neighboring Brazil, Suriname, Venezuela, and also
French Guiana and parts of Colombia (CED, 1999; Mittermeier et al., 1998). Extending

100 km east-to-west and 50 km north-to-south, the Kanukus form an impressive landscape
feature. The western range rises steeply to its highest peak at 1,067 m with several minor peaks
over 900 m above sea level, whereas the eastern range has a more gentle slope and greater
expanse, with the highest peak measuring 900 m and an overall average of 450 m (LOC, 1992).
In addition to the Rupununi River, the other major waterways include the Kwitaro River,
flowing northward along the eastern edge of the Kanukus to join the Rewa River above its
mouth in the lower, eastern portion of the Rupununi (Parker et al., 1993; Map).

Geology

The Kanuku Mountains lie in the Precambrian sediments of one of the oldest rock formations
on earth (over 2 billion years old). The rocks in this region include a metamorphic component,
either schist or gneiss mixed with igneous intrusions like granite, dolerite, or diorite. The moun-
tains are made of the more resistant basic and metamorphic volcanic rocks, whereas the more
fragile schists and gneissose granites form the surrounding savannahs (Agriconsulting, 1993;
Boggan et al., 1997).
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Soils

Several types of soils, mostly infertile, are found in the Rupu-
nuni region (Agriconsulting, 1993). The two most common
types in the Kanuku Mountains are the acidic lithosols on
ridges and steep hills, as well as the reddish-brown latosols on
gently sloping terrain and hill pediments of the northern side
of the Western Kanukus. Poorly drained low-humic gleys
and ground water laterites are found in the alluvial plains.
Elsewhere, red-yellow latosols and regosols predominate.
Opverall, these soils lack important nutrients like potassium,
phosphorus, sodium, magnesium, and calcium, and are
heavy in aluminum, which may become toxic to plants.

Hydrological System

Three main rivers drain the region. The Takutu River in

the western savannah flows into the Branco River in Brazil,
joining the Amazon Basin. The Rupununi River has a north-
erly course cutting through the two Kanuku ranges to the
foot of the Pakaraima Mountains, then continues eastward
to join the Essequibo River (the largest basin in Guyana).
The Kwitaro River flows north along the eastern edge of the
Kanuku Mountains, and then joins the Rewa River before
it merges with the Lower Rupununi. The headwaters of the
Takutu and Rupununi rivers in southern Guyana and Brazil
join occasionally in years of extreme flooding, allowing the
mixing of fish communities normally segregated into either
Amazon or Guayana Shield river systems.

The northern stretch of the Rupununi River and, to some
extent, the Lower Rewa are prone to yearly flooding cycles.
During the dry season, most small creeks dry out completely
and the lower river water levels expose rocks and rapids,
making them more difficult to navigate (Parker et al., 1993).
Ponds and lakes subsist for several months in areas where clay
soil prevents drainage. Vertical fluctuations of three to nine
meters are common between the water levels of the rainy and
dry seasons (Agriconsulting, 1993).

Climate

The wet season in Southern Guyana is from May to August
(average monthly rainfall above 100 mm) and the dry
season is from September to April (monthly rainfall below
100 mm), in contrast to the rest of the country, which has
two wet and two dry seasons. Annual rainfall is between
1500-2000 mm per year with the heaviest rain in May. The
mean annual daily temperature is 27.5° C and fluctuates
little throughout the year. During the dry season, rainfall is
caused primarily by thunderstorms, especially in December

(LOC, 1992).

Scientific Explorations

Although naturalists have visited the Kanuku Mountains
since the mid-1800s (Parker et al., 1993), this region is still
considered relatively poorly known. While plants, birds, and
mammals have been studied in this region, biological surveys
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continually add to the species lists and knowledge about
habitat use.

The most significant vegetation studies came from the
botanical explorations conducted by Utrecht University (ter
Welle et al., 1987, 1990, 2000), the Biological Diversity of
the Guianas program of the Smithsonian Institution (Parker
etal., 1993; Boggan et al., 1997), and from the forestry
industries development surveys of the Food and Agriculture
Organization of the United Nations carried out in southern
Guyana (FAO, 1970).

Knowledge of mammal populations began slowly in 1900
by J.J. Quelch’s collection of 28 species (Thomas, 1901),
then intensified in the mid 1960’s, when S.E. Brock collected
a large number of specimens around Dadanawa Ranch and
along the Kwitaro and Rewa Rivers for the Royal Ontario
Museum and the United States National Museum (Emmons,
1993; de Freitas, pers. comm.). The Royal Ontario Museum
has since made several collecting trips in the Kanuku Moun-
tain region (Lim and Norman, 2002).

The avifauna in the Kanukus has been highlighted in
ecological and behavioral studies of two remarkable species:
the Guianan Cock-of-the-Rock (Rupicola rupicola; Gilliard,
1962) and the Harpy Eagle (Harpia harpyja; Rettig, 1977,
1978, 1995). Although the region has attracted the attention
of bird enthusiasts, a list of bird species present specifically
in the Kanuku Mountain region was only recently published
(Parker et al., 1993). In addition, Davis Finch of WINGS
(Finch et al., 2002), Mark Robbins of the University of
Kansas, Michael Braun and others affiliated with the Smith-
sonian Institution have conducted bird studies in this area
over the last decade (Braun et al., 2000).

In 1993, a team of scientists organized by Conservation
International’s Rapid Assessment Program (RAP) assessed the
biodiversity of the Western Kanuku Mountains and Rewa
River for the first time, using key taxonomic groups: plants,
mammals, birds, reptiles, amphibians, and coprophagous
beetles. Their report (Parker et al., 1993) remains an excel-
lent source of information available on the biodiversity of
this incredibly rich and remote area in Guyana. The com-
bination of these results and museum and literature records
suggested that the Eastern Kanuku Mountains would be
even richer than their Western neighbors.

Vegetation and Habitat Diversity

Two main ecotones exist in the Rupununi region, savannah
and moist forest. These savannahs occur primarily because
of soil rather than climatic conditions. The hard clay layer
underlying the highly weathered white sands is difficult for
tree roots to penetrate and limits their access to ground water
during the dry season. Thus, moist forest only occurs on
more porous substrates such as in hills on granite outcrops
and latosols, along rivers as gallery forest in alluvial sands,
and in scattered “islands” where the clay layer has been
penetrated (Clarke et al., 2001). During this RAP survey we
recognized four broad categories of savannahs. The herba-



ceous savannah is dominated by grasses and sedges and is
distinct from the shrub savannab that is abundant in the sea-
sonally flooded Upper Rupununi. Open savannah woodland
and closed savannah woodland occur on the higher ground of
the Southern Rupununi, where Leguminosae was the most
abundant tree family and Cyperaceae the most abundant
herb (Agriconsulting, 1993).

The moist forest ecotone contains a wider diversity of
habitats including marsh and gallery forest along rivers, mixed
forest on the hills, and cloud forest on the mountaintops.
Although some vegetation patterns are beginning to emerge
from the data already collected (Parker et al., 1993; ter
Steege, 2001; Jansen-Jacobs and ter Steege, 2000), there is
still much work needed in southwestern Guyana to charac-
terize and map plant communities.

Marsh forest develops on seasonally flooded terrain along
the lower portions of the Rupununi and Rewa rivers (Foster,
1993; ter Steege, 2001). This forest is referred to as “Mora
forest” and is dominated by the Mora excelsa tree. In many
cases, up to 80% of the trees above 30 cm in diameter belong
to this single species. Other common tree species include
Carapa guianensis (Crabwood) and Prerocarpus officinalis.

In the savannah region, Mora forest is replaced by gallery
forest along the rivers, with a mix of tree species, the most
common of which are Caryocar microcarpum, Macrolobium
acaciifolium, Senna latifolia, Zygia cataractae, and Genipa
spruceana (ter Steege, 2001). Along the Rupununi River,
where soil conditions are dryer, there exists instead a riverine
scrub habitat dominated by small trees and scrub (Agricon-
sulting, 1993).

The Kanuku Mountains contain a narrow band of dry
deciduous forest of mixed composition immediately adja-
cent to the savannah. Common tree species include Goupia
glabra, Couratari sp., Sclerolobium sp., Parinari sp., Apeiba
sp., Peltogyne sp., Catostemma sp., Spondias mombin, and
Anacardium giganteum (ter Steege, 2001).

The forest on the foothills and slopes of the Kanuku
Mountains is 25 m high with a few emergent trees reaching
40 m. It is classified as a mixed semi-deciduous dry forest and
differs substantially in its composition from the southern
Guyana rainforests (Jansen-Jacobs and ter Steege, 2000).

It is characterized by Cordia alliodora, Centrolobium paraense,
Apeiba schomburgkii, Acacia polyphylla, Pithecellobium sp.,
Peltogyne pubescens, Manilkara sp., Cassia multijuga, and
Vitex sp. (ter Steege, 2001).

The highest peaks of the Kanuku Mountains contain
5-10 m tall cloud forest trees such as Couepia canomensis,
Stelestylis stylaris, Sphyrospermum cordifolium, Rhodoste-
monodaphne scandens, Marcgraviastrum pendulum, Cybian-
thus detergens, and Cybianthus roraimae (Jansen-Jacobs and
ter Steege, 2000). These ecosystems are thought to house
unique communities and warrant further study, particularly
in the Eastern Kanukus (Dfaz, 2002).

The southern Guyana forest differs from the central and
northwestern regions in part due to the presence of the
following genera: Anacardium, Andira, Bagassa, Cecropia,
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Couratari, Dipteryx, Geissospermum, Laetia, Micropholis,
Parkia, Pourouma, Pseudopiptadenia, Qualea, Sclerolobium,
Simarouba, Tetragastris, Virola, and Vochysia (ter Steege and
Zondervan, 2000). At the local level, the forests of southern
Guyana also have higher tree alpha-diversity than the others
(ter Steege, 1998), which tend to be strongly dominated by
a few species (Fanshawe, 1952; ter Steege et al., 1993). At
the regional level, however, ter Steege et al. (2000) recently
suggest that southern Guyana has lower diversity than other
regions of Guyana, especially the Pakaraima Highlands and
central region. Although it may be true that the regions have
different levels of habitat heterogeneity, the plant families
chosen for analysis may have also underestimated the overall
diversity of the dryer southern Guyana. Clusiaceae, Myrta-
ceae, Bombacaceae, Anacardiaceae, and especially Legumi-
nosae were all absent from the analysis and dominate the
species richness of southern Guyana vegetation. Forests in
this region have a relatively low number of species endemic
to Guyana and typical Guyanese plants are replaced by Ama-
zonian elements in a southerly progression.

Fauna

The animal species recorded in Guyana include 786 birds
(Braun et al., 2000), 225 mammals (Engstrom and Lim,
2000) including 121 bats (Lim and Engstrom, 2001), 119
amphibians (Reynolds et al., 2001), 153 reptiles (Reynolds et
al., 2001), and 690 fishes (Lasso, 2002).

For comparison, the number of species recorded from the
Kanuku Mountains to the date of this publication (including
our findings) is 419 birds (over 50% of all Guyanese avi-
fauna), 155 mammals including 89 bats (approximately 70%
of Guyana’s mammal fauna), 20 amphibians, 23 reptiles, and
113 fishes, while the fishes represent 16% of the freshwater
fish species known from Guyana, it should be noted that
our preliminary results were the only surveys ever carried
out in this region, and should not be considered complete.
Very little is known about other faunal groups in this region,
particularly invertebrates.

The Kanuku Mountains are also remarkable for harboring
healthy populations of many species which are threatened
elsewhere. These include, but are not limited to, the giant
river otter (Pteronura brasiliensis), giant anteater (Myr-
mecophaga tridactyla), giant armadillo (Priodontes maximus),
giant river turtle (Podocnemis expansa), harpy eagle (Harpia
harpyja), black caiman (Melanosuchus niger), and arapaima
(Arapaima gigas)—the largest Neotropical freshwater fish
(Parker et al., 1993).

Indigenous population

The 15,000 indigenous inhabitants (referred to as Amerin-
dians) of southwestern Guyana are divided into two main
groups: the Wapisiana, 6,000 people of Arawak origin
living in the Southern Rupununi, and the Macusi people of
Carib decent, numbering 9,000 in the Northern Rupununi
(LOC, 1992). Both groups live primarily on the savannahs
surrounding the Kanukus, practicing agriculture based on
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crop rotation in the ecotone between savannah and forest,
cultivating varieties of cassava, supplemented with yams,
sweet potatoes, rice, eddoes, dasheen, and corn as staples
and pumpkin, banana, watermelon, papaya, pineapple, and
mango as fruits. They also rear some livestock and regularly
travel into the Kanuku Mountains to hunt, fish, and harvest
forest products (Forte, 1990).

Balata latex harvesting from Manilkara sp. trees was a
major economic activity for the Amerindian people of this
region as recently as the 1970%, but has declined sharply with
the introduction of similar synthetic materials to the world
market. Generally, economic opportunities for Amerindians
in this area are limited to subsistence agriculture, capturing
animals for the pet trade (Edwards, 1992), and small-scale
gold and diamond mining.

LEGAL PROTECTION STATUS AND ENVIRONMENTAL
PRESSURES

The Kanuku Mountains are presently under no legal protec-
tion status, despite several biological studies stressing the
importance of conserving the area (e.g., Agriconsulting,
1993; Parker et al., 1993). Critical as protecting this area is,
it is equally important to consider the local communities’
needs, rights, and expectations for an effective long-term
conservation project in the Kanukus (NDS, 1996).

The current pressures on the environmental stability
of the Kanuku Mountain region of southern Guyana are
minimal. They are expected to increase once the bridge over
the Takutu River at Lethem, currently under construction,
is completed linking southern Guyana and Brazil (Stabroek
News, 2001). Four specific activities with the potential to
disturb natural habitats in the Kanukus are mining, timber
extraction, hunting, and agricultural land uses.

Mining

Three main minerals are economically exploited in Guyana:
bauxite, gold, and diamonds, in order of export value.
Official gold and bauxite production combined account for
nearly one third of the national export, or US$160 million
annually. Major bauxite mines are controlled by the state
run Bauxite Industry Development Company and do not
affect our study area. The largest gold producer, Omai Gold
Mines, Ltd., is controlled by Canadian Cambor, Inc. with
other investors in the US and Guyana (Gurmendi, 1997); its
operations are limited to the Essequibo River Basin, which
also does not affect our study area. Vanessa Ventures, Ltd.’s
subsidiary, Romanex, has performed exploratory gold and
diamond mining operations on the Kwitaro River, upstream
from our sites at Marudi Ridge and Mazoa Hill, and has
recently announced that it will begin to mine the surface
gold resources in this area (NewsWire, 2002). Illegal gold
miners from Brazil, known as garimpeiros, are becoming
increasingly active on the southern border with Brazil and
are sometimes subsidized by large-scale operations. In the
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Third International Conference on Environmental Enforce-
ment, the Guyanese government stated, “an examination of
various mining activities in Guyana... shows that, invari-
ably, mining destroys valuable stands of forests and wildlife
habitat” (Singh, 1994). Risks include pollution in the form
of siltation and heavy metals, increased road development,
and hunting by miners and their families. There is little
information available on the environmental impact of opera-
tions in our study area.

Timber Extraction

Over half the forests in Guyana (52%) lie within State Forest
boundaries, of which a quarter were allocated for harvesting
in 1996. In 1997, timber exports generated approximately
US$15 million in revenue, not including an additional
US$21 million from plywood exports (GFC, 1998).
Plywood prices, however, are below production costs and
show little prospect of being profitable in Guyana.

Of the species exported, 80% are dense hardwoods, espe-
cially the endemic greenheart (Chlorocardium rodiei), which
alone represents 40% of the total round-wood production.
The overseas market has not been profitable for trees other
than greenheart, so the other species are exploited primarily
for a domestic market. Greenheart is most abundant in cen-
tral Guyana, in particular on brown sand soil (ter Steege et
al., 1993), and is scarce in southern Guyana (FAO, 1970).
In addition, southern Guyanas forests are virtually inacces-
sible, with few roads or navigable rivers, and low soil fertility
makes it impossible to convert deforested areas to oil palm
plantation to offset a poor timber harvest. These factors indi-
cate that the Kanuku Mountain and Lower Kwitaro River
forests are unlikely to be exploited for timber on a large scale
in the near future.

Hunting and Wildlife Trade

Overall, the legal wildlife trade in Guyana is valued at
US$800,000 annually, and the country is the fifth largest
exporter of birds in the world (NDS, 1996). Live birds
trapped for export include, among many others, the Orange-
winged Amazon (Amazona amazonica), Yellow-crowned
Amazon (Amazona ochrocephala), and the Blue and Yellow
Macaw (Ara ararauna). In southwest Guyana (Rupununi
region), this trapping is primarily carried out by Amerindian
communities and represents a significant part of their cash
economy (Edwards, 1992). Although little concrete informa-
tion exists on how the legal and illegal trade impacts wild
populations, it has been suggested that the once common
Sun Parakeet (Aratinga solstitialis), is locally extinct due to
hunting pressure (Parker et al., 1993). Due to its proximity
to Brazil, the Kanuku Mountain region faces a larger risk
than other areas of southern Guyana of populations being
decimated by the wildlife trade. Management of the wildlife
trade in Guyana has been described as “ad hoc,” primarily
due to poor infrastructure in government and enforcement
agencies and a severe lack of biological data necessary to
make concrete recommendations (Singh, 1994).



Studies of the Guayana Shield and Amazon Basin indicate
that subsistence hunting poses additional pressures to large
vertebrate populations (Peres and Dolman, 2000). In the
Eastern Kanuku and Lower Kwitaro region, large mam-
mals such as agoutis, deer, and peccaries are hunted for
food (Sanderson and Ignacio, 2002). The many species of
large fish present in the rivers do not appear to be over-
fished, with the possible exception of the endangered giant
arapaima (Arapaima gigas), the largest freshwater fish in the
Neotropics, which is also illegally captured live for export to
Brazil (Mol, 2002). Jaguars, pumas, and other large carni-
vores are systematically hunted in the savannahs and nearby
forests to protect livestock (de Freitas, pers. comm.).

Traditional Land Uses

The Amerindians in the Kanuku Mountain region practice
crop-rotation agriculture in the transition zone forest and
savannah habitat. Although this practice has been sustainable
for centuries, the land they have available has been reduced,
and so can no longer be left fallow for sufficient time to
recover its fertility (Singh, 1994). In addition, scrubland
and savannahs are burned over, leaving grazing land which
will lose its viability quickly (Singh, 1994). Wildfires also
frequently rage out of control and infringe on the forest-line
of the Kanuku Mountains on an annual basis (de Freitas,
pers. comm.).

ENVIRONMENTAL CONSERVATION IN THE KANUKU
MOUNTAIN REGION

Conservation Importance
The Guayana Shield is classified as one of three Tropical
Wilderness Areas that still contain large tracts of land in
“pristine” ecological condition (Mittermeier et al., 1998).
This vast region of 1,800,000 km? comprises parts of Ven-
ezuela, Colombia, and Brazil, and the entirety of Guyana,
Suriname, and French Guiana. The Guayana Shield supports
a high number of endemic plants and animals. It is estimated
that 138 tree genera (Berry et al., 1995) and 40% of the
10,000+ plant species (Boggan et al., 1997) are endemic to
this region, and it is thought that no other region harbors
more herbaceous systems (Mittermeier et al., 1997).

Within the country of Guyana, tropical forests cover
80%, or approximately 170,000 km? of the land area—70%
of which is considered to be in pristine condition. Guyana
also boasts one of the lowest human population densities
in South America, with about 800,000 people (less than 5
people/km?). Fewer than 50,000 of these inhabitants live in
the interior, primarily in indigenous communities (Forte,
1990), while the remainder are concentrated in the fertile
agriculture zone along the coast. These demographics and the
relatively unexploited natural resources place Guyana in the
almost unique position of being able to proactively manage
its resources before increasing pressures from logging and
mining and other human developments change the status
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quo (Hilty, 1982). Guyana is currently the only country in

the Western Hemisphere without a national protected area

system, and implementing such a system is critical to main-
taining its vast biological resources.

The Government of Guyana is already committed to
developing a national protected area system, but requires
more biological information upon which to base its decisions
(Maynell, 2001). Kaieteur National Park is the oldest pro-
tected area, legally established in 1929 for the scenic beauty
of the longest single-drop waterfall in the world located
within its boundaries (CEP, 1999). Iwokrama Forest has now
been placed under protection as well, with about 50% of the
land area designated as a wilderness preserve. Several other
areas, including the Kanuku Mountains and the New River
Triangle (Funk et al., 1999; ter Steege et al., 2000) have been
proposed as protected areas and await formal recognition.
Although the flora and fauna of Guyana are relatively well
known at the country level, detailed information on their
specific distribution is rarely available. This may bias analyses
and conclusions drawn when attempting to establish con-
servation priorities among potential protected areas (Funk
etal., 1999; ter Steege et al., 2000), and was an impetus for
a Priority Setting Workshop for the Guianas, facilitated by
Conservation International, the Netherlands Committee
of the World Conservation Union (NC-IUCN), and the
United Nations Development Programme (UNDP) in 2002
(see Conservation Activities section; CABS, 2002).

The Kanuku Mountains are considered important for con-
servation, based on (1) high vertebrate diversity, in particular
birds and mammals (Parker et al., 1993), (2) the presence of
healthy populations of many species which are threatened in
other part of the world such as the harpy eagle (Harpia har-
pyja), giant river otter (Pteronura brasiliensis), giant armadillo
(Priodontes maximus), giant anteater (Myrmecophaga tridac-
tyla), giant arapaima (Arapaima gigas), black caiman (Mela-
nosuchus niger), and giant river turtle (Podocnemis expansa)
(Parker et al., 1993), (3) the wide range of habitats, from the
swamp forest along the Rupununi River to the cloud forest
on the mountaintops (Jansen-Jacobs and ter Steege, 2000;
ter Steege, 2001), and (4) the high tree species richness in the
plant communities, combining Guayana Shield and Ama-
zonian elements (ter Steege, 1998; ter Steege et al., 2000).
The area is ideal for environmental conservation given the
absence of large human settlements, although indigenous
communities exploit the area sporadically for hunting and
harvesting and rivers do provide access to the area.

Current Conservation International Activities in the Kanuku
Mountain Region

On a national and local level, Conservation International—
Guyana (CIG), through its Georgetown and Lethem offices,
is implementing several activities in the Rupununi region

to support the establishment of the Kanuku Mountains

as a protected area. These activities include a Community
Resources Evaluation project (CRE), leadership training, and
enterprise development.
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The Community Resources Evaluation (CRE), with its
objective of clarifying the spatial and temporal patterns
of resource use in the Kanuku Mountain region, is one
of the most important activities being implemented. The
purpose of the exercise is to generate important data on
where resources are being used by communities to guide
the establishment of a suitable protected area. The CREs
are also an opportunity to consult with the communities,
provide further background information on the possibility of
establishing a protected area in the Kanukus, and to discuss
or clarify any issues with the communities.

The Captains and members of the Village Council in each
stakeholder community in the Kanuku Mountain region are
also being trained in conservation concepts and the process
of establishing this protected area. The concept behind
this leadership training is to provide a foundation for an
informed consensus on establishing the proposed Kanuku
Mountain protected area. By providing accurate informa-
tion, potential misconceptions and misinformation about
the protected area will be avoided. The leaders, working
together with Community Coordinators identified by the
individual communities, are then expected to disseminate the
information acquired within their communities to stimu-
late widespread understanding of the process to establish a
protected area. It is hoped that this heightened awareness
and understanding will also stimulate greater support for this
process. In addition, CIG has identified a comprehensive
list of stakeholders for the proposed protected area who are
regularly kept informed of the protected area status and have
an opportunity to provide any appropriate feedback on the
process.

Finally, CI-Guyana has been working along with balata
artisans for several years to support the development and
sustainable marketing of craft products created from the latex
of the Bulletwood tree (Manilkara bidentata). This support
includes providing management, marketing, and computer
related training as well as direct assistance with distributing
the products to overseas and local markets. A business plan is
currently being finalized and the group is being nurtured to
reach a point where CI-Guyana’s support would no longer be
required.

Regional Biological Corridors and Future Rapid Assessment
Program Surveys

As part of its strategy to protect biodiversity, Conservation
International has suggested establishing a biological corridor
that extends from the Western Kanuku Mountains eastward
to Suriname. The 1993 and 2001 Rapid Assessment Program
(RAP) expeditions provided efficient and reliable biological
data to support the conservation strategy for these regions
which have been very difficult to access. An additional inven-
tory using RAP methods is planned for a Conservation Con-
cession that Conservation International is seeking to acquire
from the government on a contiguous segment of land on
the Essequibo River. This innovative procedure would pay
the Government of Guyana the same fees as a timber conces-
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sionaire. The RAP expeditions are also expected to assist in
developing biological monitoring protocols for the conces-
sion and protected areas once established.

Soon after this RAP expedition to Guyana, Conserva-
tion International (CI), the Netherlands Committee of the
World Conservation Union (NC-IUCN), and the United
Nations Development Programme (UNDP) also facilitated
a multi-national Conservation Priority Setting Workshop for
the Guayana Shield from April 5-9, 2002 in Paramaribo,
Suriname. Over 120 of the world’s leading biologists,
including some RAP scientists and CI staff, participated in
this workshop. The objectives of this workshop were: i) to
bring together biological and social scientists, conservation
professionals, and representatives from government agencies
and stakeholder groups to determine the state of biodiversity
and ecosystem knowledge of the Guayana Shield; ii) to iden-
tify critical issues affecting biodiversity, establish consensus
on priority conservation areas, and identify both pressures to
the biodiversity and opportunities for its conservation; and
iii) to provide decision-makers and stakeholders with the best
available information on the ecosystem’s biological resources,
the area’s socio-economic conditions, and proposed actions
for conservation programs and research (CABS, 2002).

The resulting technical statement was signed by all
workshop participants, and will be presented to regional
governments and press, as well as by NC-IUCN at the
2002 Rio +10 Earth Summit in Johannesburg, South Africa.
In addition, UNDP-Guyana agreed to facilitate an inter-
national policy-level network among the countries of the
region, and all parties agreed that multinational research
teams were needed in order to conduct biological surveys
of unknown areas within the Guayana Shield region. The
Rapid Assessment Program plans to follow-up on this last
recommendation by conducting an AquaRAP (freshwater
biodiversity inve