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Editorial.
Peter Sips
The worldwide concern for tropical forests is being
translated into initiatives to establish a wiser use of these
natural resources. However, the demand for tropical timber
remains. In this light restrictions are imposed to forest
exploitation and logging companies are more and more
confronted with guidelines and control in order to promote
sustainable forest management and exploitation.
In South-East Asia these developments are reported to
result in a shift in attention and activities of Asian logging
companies to countries like Laos, Cambodia and the
Solomon Islands and to the last large and pristine tropical
forest area in the world; the Amazon tropical rainforests.
In the last few years several countries have taken a strong
interest in this part of the world, as is argued, fed by shortterm financial interests and political motives. Fact is that
several logging companies, backed by either Brazilian,
Canadian, Chinese, Indonesian, Malaysian, Surinamese,
South Korean and/or Taiwanese investors, have been trying
to acquire, to a different degree of success, huge logging
concessions in South and Central America. These
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companies include for example Berjaya, MUSA and SuriAtlantic in Suriname, Belize and Guyana, Porodisa and
SAWI in Suriname, WTK Company and Sam Ling
Company in Brazil, Venezuela, Ecuador and Guyana, and
Buchanan Forest Products Limited in Guyana
Apart from logging activities, South America seems to be
the land of honey for mining and oil companies.
The Guyana Shield, covering North-East Brazil (the state
Amapa), French Guiana, Suriname, Guyana, Venezuela
and Colombia (up to the Andes) is a unique region in the
world. It is characterized by enormous biological, often
endemic, and a great cultural diversity. It seems also to
become characterized by plunder and rape
Given the national and local developments in the field of
agriculture, mining, road building, dam construction, cattle
ranching, hunting, smuggling and logging the pressure on
the regions natural resources and indigenous peoples is
growing. These developments are reported to be enhanced
by socio-economic problems, ruthless business men,
corruption and governmental interests or impotence.
Although the situation seems most ideal to plunder and rape
the natural resources of the Guyana Shield, many
alternatives are at hand for a wise and sustainable
development.
Development based on both natural and human integrity.
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The Fate of the Forests of the Guianas.
-I believe that conservation is first and foremost a moral issue and that we have no right to destroy
cultures, ecosystems, or species through our greed. -

Of course it would - but why should it?
If you know the history of the Guianas, you know
that it was the Macushi Indians of the Brazil-Guyana border
region who taught the eccentric British naturalist Charles
Waterton how to make curare, the famous arrow poison of
the Amazon. And it was Waterton who brought this curare
back to England and succeeded in getting the British
medical establishment excited about the therapeutic
potential of this seemingly miraculous substance.

MarkJ. Plotkin1
July 21, 1996.
Today the New York Times, the world's most influential
newspaper, ran a cover story on the Macushi Indians
whose culture, forests and waters are being despoiled by
Brazilian goldminers. This is the second article on this
topic that they have run in the past three months.
And what will the response be? Will the Brazilian
government step in and protect the rights of the people who
have lived on this land for tens of thousands of years? Will
the European Economic Commission threaten an economic
boycott unless the local government moves illegal settlers
who bring disease and death out of the area? Or will the
United Nations issue a stirring appeal to protect the human
rights of one of the most abused ethnic groups in our
hemisphere ?
Of course, none of this will happen. But imagine a
different scenario: what would happen if hungry peasants
invaded the Prado and other great art museums and began
burning all the paintings of Picasso, claiming that they
needed to make these fires to cook food for their families.
Would the international response to this state of affairs be
any different?
1 Ethnobiology and Conservation Team (ECT), Arlington, Virginia, United
States, Tel.: +703-3515248, Email: lmp57@gnn.com

Even now, over 150 years after the Macushis showed
Waterton which plant served as the basis for their arrow
poison, semisynthetic compounds based on an alkaloid
extracted from this plant are used in hospitals throughout
the developed world and make complex operations like
open heart surgery possible. How many lives have been
saved by this plant and by the wisdom of the Macushis who
first taught it to us? And how many lives have been saved
by Picasso's paintings?
There is yet another twist to this story that shows the
world's debt to the people and forests of the Guianas
region. When Waterton returned to England, he published
an account of his adventures entitled Wanderings in South
America. Along with von Humboldt's account of his
neotropical travels, Wanderings served as a major
inspiration for a generation of British school boys to pursue
lives devoted to the study of tropical nature. Two of these
schoolboys were Charles Darwin and Alfred Russell
Wallace. In fact, we know that the teenaged Darwin
traveled to Waterton's estate in Yorkshire to meet the
famous naturalist and to seek his guidance on improving his
taxidermie skills.
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Thus the peoples and forests of the Guianas have furnished
us not only with an essential medication, but also helped
generate the most revolutionary biological theory of the
19th century - a theory which still effects everything from
the way we regard our religion to the manner in which
some people legislate social policy.

The flying bulldozer brigades. How long will the international society ti
attitude? ®CELOS, 1996.

have no right to destroy cultures, ecosystems, or species
through our greed. Yet as foreign loggers move in from the
north and unprincipled gold miners move in from the south,
the future of these areas is now being decided. Unless the
international community gets more involved in terms of
assistance and technical support, much will be lost. But it is
not too late.

ite their "take the money and run"-

The author
In no sense, however, do I wish to convey that our
concerns about the fate of these cultures and these forests
should be based on purely utilitarian grounds. As an
ethnobotanist who has been working in this for most of his
professional life, I know that there are extraordinary
therapeutic compounds there which have yet to be seen by
outsiders. But in a larger context, I believe that
conservation is first and foremost a moral issue and that we

/
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Dr. Mark J. Plotkin (ethnobotanist) is the Executive
Director of the Ethnobiology and Conservation Team
(ECT), the world's first virtual rain forest conservation
organization.
He is the author of Tales of a Shaman's Apprentice
(available in English, Dutch, Italian, German, and Spanish,
see BOS NiEuWSLETTER no. 31, vol. 14(2), July 1994,
pp. 58-59) which is set in the Guianas.
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Rainforests of the Guyana Shield:
Evergreen or Forever Gone?
-The main threat to biodiversity comes from the lack of capacity in planning and control. To
safeguard the sustainable use of the resources, clear guidelines for their use are needed.-

Background
Largely unpopulated, un-inventoried, unspoilt and,
until recently, uninteresting in the eyes of logging
companies, the biodiversity of the Guyana Shield seemed
under little threat. But traditionally, this is the region of
promises which never really come true. The legends of the
golden lake Parima and the golden man El Dorado are well
known in these regions. An endless stream of Jewish and
Spanish sugar planters, French, Dutch and English
slaveholders, American gold-seekers, Lebanese balata
(Manilkara bidentata, a sort of rubber tree) traders,
Brazilian caiman skin poachers and many others tried to
find their El Dorado in the Guianas. At terrible costs to the
indigenous population and African slaves, only a few
succeeded.

Anton Ellenbroek1

Keywords
Biodiversity; threats; solutions; sustainable
management.

Abstract
Historically, the economical development on the
Guyana Shield has been based on the over-exploitation of
resources. With the arrival of especially Asian logging
companies, the unique biodiversity of the region comes
under ever greater pressure. To safeguard the future of the
region, the sustainable management of natural resources
should form the basis of development.
1 Netherlands Committee for IUCN, Plantage Middenlaan 2B, 1018 DD
Amsterdam, The Netherlands; Phone: 31-20-6261732; Fax: 31-20-6279349;
Email: nciucn@dds.nl

Basically they all faced the same problem. Natural
resources are abundant, but spread out thinly. For instance,
commercial tree species generally form mixed stands with
trees without market value. The exploitation of the forests
should therefore be planned and executed to the single tree
level. Logging all the trees will lead to piles of
unmarketable wood, as seems to have happened to MUSA
in Suriname (see Junaid and Linders, this issue). If only the
most attractive species are extracted, road construction
easily becomes too expensive. For a balanced use of natural
resources, careful planning is essential. The Guyana Shield
has seen the development of economies with strong
elements of over-exploitation of resources. Slaves, soils,
crops, and capital were used in the plantation economy
without long term interests taken into account. Van
Stipriaan proves over-exploitation to be characteristic for
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the plantation economy in Suriname. This burden of the
past may still play a role in the economic planning.
The real potential of the natural resources based sector can
only be guessed at, for the simple reason that it has never
been properly studied. Ecosystems are poorly described and
most interactions are far from understood. For instance, the
Flora of Suriname is in production since 1928 but the
resources invested are too small to cover the country.
Especially the mountainous areas in the interior have
received little attention. The carrying capacity of the
ecosystems, and thus sustainable production levels, are
unknown. The Flora of the Guianas project, describing the
flora of French Guiana, Suriname and Guyana is currently
carried out, and will produce a wealth of information on the
flora. Ecological research, such as by ORSTOM and
University of Utrecht in French Guiana, by CELOS and the
Universities of Wageningen and Utrecht in Suriname, and
by Tropenbos and ODA in Guyana, is only just beginning
to reveal relations.
An important feature of the Guyana Shield is the high rate
of endemism; maybe up to 50% of the roughly 8,000
species of vascular plants and 25 % of animal life are found
only here. The same source, the Conservation Action plan
for Suriname, quotes the following numbers for Suriname:
•
•
•
•
•

Mammals:
Reptiles:
Amphibians:
Birds:
Plants:

Threats to biodiversity
The situation in the more remote parts of the
Guyana Shield might best be described as having little law
and no order. Though largely undesirable, and certainly not
sustainable, nobody seems to be able to stop or even
regulate activities. The lack of capacity in planning and
control can therefore be considered the main threat to
biodiversity. The most devastating activities are:
Logging;
Gold-mining;
Cattle farming;
Poaching; and
Shifting cultivation and population growth.

Although the population densities are very low, the threat
of overexploitation is always real. In the vicinity of

/

However, this knowledge is intertwined with a lifestyle
based on the use of forest resources. If the lifestyle
changes, the knowledge disappears in one generation, and
will be lost forever. The case of curare, the blowpipe
poison, is a striking example. It is now used in Western
medicine, but today the Amerindians from Guyana who
revealed the ingredients and preparation don't even know
what a blowpipe looks like. Similarly, Granman Levi of the
Surinamese Paramaka Maroons complained that young men
can not even make a peddle for a canoe.

184 species
152 species
95 species
670 species
4,500 species

The indigenous and traditionally living communities use a
wide variety of the forest's biodiversity. Their unique social
and cultural background, where relatively intact
Amerindian and African traditions can be found side by
side, enables them to live in the forest. This is not a simple
life.

8

settlements, hunted species are hard to find and in some
cases the fallow periods in the shifting cultivation cycle
have become too short, resulting in a decrease in
production. The people of the forest still have a thorough
understanding of forest resources, such as pharmaceuticals.

BOS NiEuWSLETTER / Vol. 15(2) /

Logging
Large scale logging by Asian companies is, because of the
immense areas involved, the biggest threat to biodiversity.
It leads to the conversion of nearly untouched forests to, at
best, production forests. It is however more likely that the
logged areas will remain unproductive, because sustainable
timber production systems are experimental. The opening
up of logging concessions and the surrounding forest will
attract hunters and shifting cultivators. Large mammals,

No. 34 / September 1996

such as monkeys and tapir, are the first to disappear with
the trees. Their role in the natural regeneration of important
timber species will be lost with them. Fragmentation of the
forest and disruption of the local hydrology also lead to
modification of the ecosystem. Guyana is leading the way
in forestry, with nearly 9 million hectares of forest under
concession. A World Bank report warns Guyana that this
kind of "forest mining entails a boom-and-bust pattern of
development that can be highly disruptive to employment
levels, trade balances, and other factors of macroeconomic stability". The first to be boomed-and-busted are
the local populations. They are easily lured in with cash to
act as cheap labor, only to see that the real money is made
elsewhere.
Figure 1.
Sketch sheet of the Guyana Shield for mineral exploration
planning (Gibbs and Baron, 1993).

Gold-mining
The recent explosion of mining in the Guianas has caused
considerable environmental hazards. Small-scale gold
mining releases per gramme produced, approximately 1.32
grammes of mercury to the environment. With the
Surinamese production figure of 15,000 kg of gold, the
annual destruction of rainforest amounts to thousands of
hectares, and a mercury load to the environment of 20
tonnes. Industrial mining for gold has started in Guyana,
and is likely to begin in Suriname and French Guiana
shortly.
In Guyana this has already lead to an ecological disaster
caused by the collapse of a dam containing mining waste.
Millions of liters of cyanide contaminated water flowed into
the Essequibo river. In Suriname the plans for industrial
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mining have caused social unrest and large-scale
destruction of forests. Although the mine itself may be
relatively small, the exploration of the deposits
destroys thousands of hectares of forests. In Suriname
alone, 2 million hectares are released for exploration.
Recently, Kimberlite pipes (vulcanic origin) with
diamonds were discovered in Dachine in French
Guiana, and are suspected in Suriname.

Cattle farming
In the central parts of the Guianas natural and
antropomorph savanna is increasingly used for cattle
ranching. In Guyana, Venezuela, and Northern Brazil
human presence is growing. The danger of
Overexploitation and destruction of forest islands and
gallery forests is therefore imminent.

Poaching
New logging roads are used immediately by hunting
parties, orchid collectors, bird trappers, snake hunters,
etc. But the river system and even charter flights are
used as well. This may lead to the extinction of
species, but nobody knows when. For instance, 24
species of Psittacine are known in Suriname. But their
distribution and ecology is simply not known well
enough to devise sustainable "harvesting schemes".
Singing birds like Oryzoborus spp. and Sporophilla
spp. are difficult to find now in Suriname. Here,
special charters go as far South as the Brazilian border
to trap these birds.
Gold-seeker in the neighborhood of Nieuw Koffiekamp, Suriname.
eMoiwana 86.

Shifting cultivation and population
growth

Although the interior lands of the Guianas are practically
uninhabited, overpopulation can be a serious problem. The
fragile ecosystems and poor soils are very susceptible. The
more fertile soils are concentrated on the river terraces, and
are already inhabited. The high fertility rate of the Maroon
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population and the influx of Brazilian Garimpeiros (goldseekers) and Camponeses (small farmers) may lead to
widespread degradation in the coming decades.
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Cultivating knowledge
As mentioned before, the main threat to biodiversity
comes from the lack of capacity in planning and control. To
safeguard the sustainable use of the resources, clear
guidelines for their use are needed. Activities that are now
very destructive to the environment, might form the basis
for sustainable development. The coming years should
therefore be devoted to the development of guidelines and
sustainable land-management plans, rather than to the
exploitation of natural resources by foreign companies.
Consultation of all parties with stakes in the forest is
essential in the development of sustainable management
plans. Three phases can be distinguished in the
development of such plans.
The first phase would see the establishment of tropical
rainforest management forums. Any organization or
individual is eligible for membership if the party can
demonstrate that it uses, manages, researches, or conserves
the ecosystem. In the countries of the Guyana Shield,
where government institutions are as sparse as the
population, any such effort will stretch human resources to
their capacity. In other regions the international community
has assisted in the establishment of these forums, but in
Suriname the District Council, the Council for the
Development of the Interior, the Association of village
Leaders, and the Ad Hoc Meeting of the Paramount Chiefs
are never convened by the Government because funding is
lacking.
The first goal of the sustainable management forums would
be to provide a debating arena where ideas and opinions are
exchanged between the different stakeholders. The key
actors or stakeholders and their respective interest in the
system are identified. Stakeholders can be individuals,
communities, social groups or institutions of any size,
aggregation or level in society. But also more nebulous
categories of "future generations", "national interest", and
wider society are to be included.
In phase two an inventory is made of (potentially) important
areas for conservation and sustainable management. A data

base of known biological, economical and societal functions
of these areas is needed for a suitable location. The land
rights issue needs also be resolved. There lies a vast area
between total government control of land and autonomous
indigenous "States within the State". Somewhere between
these two extremes the various stakeholders should find a
compromise.
In phase three the stakeholders must decide on sustainable
land management plans. This will be the test of feasibility
of the concepts. Plans may take the form of a community
based business plan, focusing on products, local services
and specifying the means and costs needed to achieve the
goals.
On the Guyana Shield some potential stakeholders are:
•
•

•
•
•
•
•
•
•
•

The States and their apparatus;
The Ministries or Departments of Environment,
Forestry, Tourism, Natural Resources, Interior,
Transport etc.;
The business community;
Forest people;
Commercial logging companies;
Secondary industries;
International parent companies;
Foreign donor community;
International conservation groups and other NGO's,
and;
Research bodies.

Conclusion
The Guyana Shield fulfils important functions for
the world community. For instance with regard to the
regulation of the world climate and the water cycle, as a
genetic pool for agriculture and pharmaceuticals, as a place
to dwell for tourists, as a production central of non-timber
products, etc. It is the responsibility of the world
community to help maintain these functions. If countries
choose to establish tropical rainforest management forums,
the international community has good reason to support
these.
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With similar natural resources, but largely different
political and social structures, the countries of the Guyana
Shield have many options to develop their natural
resources. But the only long term way out for these
countries is to find their own way in the sustainable
development of these resources. There is simply no
alternative.
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cHocai people in the interior are promised a c^ood Salary and new village ôcliool in return ßor their la lour in lo^cjin^
concessions.

"Vhe troulle started ivlien Salaries were not pa id, the jorei^n employees oß the loc^cjincf companies started hunting, and
my daughter started to show a readiness to trade lier lody in exchange ßor some ^ad^ets and cloths .

®SJ<£PJ4X 1996.
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^y4mphibians are valuable because „ftk eir
importent role in the food web and aâ biological
indicator. ^Jioweuer, mostly they are woefully
integrated in forest conservation programs.

C^eratophrys cornuta, a nocturnal froff, well camouflaged
between leaf litter.

qa t/Dorn,

/ 994.

2)endrolateô tinctoriuS iô
most frequently found in recent
canopy c^aps. OL Species performs
a fascinating mode of parental care
£$$4 are oviposited terrestrial and
tadpoles are Subsequently transported
on the bach of the male to small,
isolated water bodies, Such as wate,
filled tree holes.

arcja Jj>orn, / 994.
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f^ichets standing in line lihe Soldiers to demarcate new logging concessions?

St may Le Loped ßor that national governments as well as international Society will kaue the
willingness to estimate the value oßthe Çjuyana Shield lased on long-term ecological,
economic and social criteria. Wise and Sustainable use and management may than have a
future.

®SJ(£PJ4J, 1996.
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Botanical Richness of part a of the Guyana Shield: the Guianas.
-This area is so special because it still holds pristine, undisturbed, tropical rain forests, mountain
ridges and savannas. These forests and other vegetation types were (until recent) under low
pressure compared with other tropical regions. Initiatives to preserve the biodiversity in this area
could still have a major impact.-

Renske Ek1

Keywords
Guyana Shield; botanical diversity; endemism;
lowland forest; the Guianas

Introduction
The Guyana Shield region is a geological ancient,
biological rich and diverse area, situated in NE South
America. It covers the Guianas (Guyana, Suriname and
French Guiana) and a part of Venezuela, Colombia and
Brazil (Figure 1).
This area is so special because it still holds pristine,
undisturbed, tropical rain forests, mountain ridges and
savannas. These forests and other vegetation types were
(until recent) under low pressure compared with other
tropical regions. Initiatives to preserve the biodiversity in
this area could still have a major impact.
If we look at the Guianas for instance, Guyana has a land
area of approx. 215,000 km2 (more than five times as large
as the Netherlands) with 80% forest cover, 12% of which
has been used for forest exploitation. Neighbor Suriname
has an area of 165,942 km2 with 90% forest cover and 80%
of which is still pristine, French Guiana, still an overseas
department of France, is even more extreme with a land
area of 90,000 km2, over 95% of which is under forest
cover. The area has low population pressures, with small
human populations that mostly live in the coastal areas and
1 University of Utrecht, Theoretical Biology/Bioinformatics, Padualaan 8,
3584 CH Utrecht, The Netherlands; Tel.: +31-(0)30-2533637.

along the main rivers. The interior is hardly accessible,
particularly the mountains of the area, and there are only
few roads that venture inland, mostly situated in the
northern part of the countries. The interior is therefore
mostly traveled by airplane or boat, the latter way of
transportation hindered by the many rapids. In Suriname
alone, 75% (or 110,660 km2) is considered to be
inaccessible for large scale exploration. This low population
pressure and inaccessibility is found nowhere else in the
tropics. A recent FAO report (1994) gives a deforestation
rate for this area of only 0.1%.
This undisturbed area has a rich, native, biodiversity,
linked with its geomorphology and geology. The Guyana
Shield forms an ancient, geologically stable speciation
center, that has produced a well-defined floristic and
ecologie assemblage of species, with many endemic
species. As a regional center of endemism it is considered
as a distinct floristic (phytogeographical) province (Berry et
al., 1995).
Apart from its own, unique flora also species from
adjacent, historically more recent speciation centers, such
as the Amazon and the Andes occur. Due to its ancient
origins, the Guyana Shield has produced a complex mosaic
of rock formations (lithological units). The parental
crystalline rocks of the Guyana Shield generally have low
mineral contents and together with the high weathering
rates that occur under tropical conditions, it harbors soils
that are generally poor to very poor in nutrients (especially
phosphorus, calcium, and nitrogen) and very acid. Only
where the soils originate from richer mineral rock, such as
volcanic rock types, do more favorable nutrient conditions,
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with lower soil acidity, occur. In these cases, a more
vigorous forest cover appears, which is apparently more
resistant to the impact of shifting cultivation, logging, and
fire than forests that overlie the predominantly poorer soils
of the region.
The presence of wide plains, deep valleys, and impressive
rock massifs makes the region of the Guyana Shield one of
the most diversified set of landscape types in South
America. Three large landscape units can be identified:
highlands (1,500-3,000 m), uplands (500-1,500 m), and
lowlands (0-500 m), each with their own vegetation types.
Figure 1.
Spatial relationship of the four tloristic regions of northern
South America.

Due to the periodicity in rainfall, true tropical rain forest
without dry seasons probably does not occur in the
Guianas. Most of forests of the Guianas should be therefore
classified as seasonal evergreen forest (SEF) (Lindeman &
Mori, 1989). These forests are the main vegetation types
under stress regarding forest exploitation, logging, road
building, etc. Although the highlands and uplands are zones
with high endemicity, especially the table mountains which
are small relics of the original sandstone table-land, they
are less threatened and in this article 1 will restrain myself
to the diversity of the lowland SEF within the Guianas. The
tepuis, or table mountains, are found in the Guianas only in
western Guyana (e.g. Ayanganna, Pakaraima Mts. and
Roraima) and in central Suriname (Tafelberg).
(An excellent overview of the geology, vegetation and
diversity of the Venezuelan part of the Guyana Shield is
provided by the "Flora of the
Venezuelan Guyana", part one,
Berry et al., 1995).

Botanical richness in
lowland forest in the
Guianas (0-500 m)
The Guianas form a
small but important part of the
Guyana Shield and together
they are estimated to possess
between 7,000 and 10,000
species of flowering plants
(Lindeman & Mori, 1989). At
present a number of almost
9000 species is described for
the area (Boggan et al., 1992;
Lindeman, pers.comm.).
Botanical exploration of the
area is a longstanding tradition,
the oldest known collections
originate from 1661
(Suriname), but the estimates
of the actual number of genera
and species within the area and
The Guyana region is divided into four provinces: E = Eastern Guyana Province; C = Central Guyana
Province; W = Western Guyana Province; P = Pantepui Province. Berry el al., 1995.
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the level of endemism have mostly been a matter of
speculation. What is known is that there are 138 genera
endemic to the whole of the Guyana Shield and, for the
lowland region alone, the level of endemism is estimated
around 40% (Berry et al., 1995).
The undisturbed nature and highly intact natural flora of the
area is reflected by the low percentage of introduced and
naturalized species. The checklist for the plants of the
Guianas (Boggan et al., 1992) mention a level of 3%. This
is in strong contrast with other modern floras, for instance
of Hawaii, where 47% of the species are introduced.
The lowland forests in the area can be divided in SEF on
white-sand, SEF on brown sands and laterite, and
inundated SEF, such as swamp forest and marsh forest.
The latter two are hardly used for commercial purposes.

White sand forests
In the Guianas the white-sand soils are patchily distributed
in the lowlands and they have a variety of origins. Most
belts of white sand in the coastal plains are former sea
beaches. Other white sand areas are derived from the
weathering of the nutrient poor sandstone rocks. In all
cases, the effects on the vegetation is the same. White-sand
formations develop in a climate suitable for rain forest, but
limiting factors, such as nutrients and water availability,
restrict the vegetation cover. This cover varies from open
areas with exposed patches of white sand, through scrub, to
medium tall forest up to 30 m tall.
The species occurring in these vegetation types have
adapted to various stress factors of nutrient scarcity and the
drainage properties of the soil. The special adaptations to
these environmental constraints have induced a high level
of endemism. In some white-sand areas, especially the
larger ones, there is a considerable amount of local
endemism. In general there are reduced numbers of species
and there is a tendency towards dominance by some or a
single species. Humiria balsemifera, for instance, often
dominates the white-sand shrub forest wide spread behind

the coastal belt. This tendency towards dominance is also
true for the Wallaba forest in Guyana, dominated by Ituri
Wallaba (Eperua grandiflora) and Soft Wallaba (Eperua
falcata) and shrub forest in different savanna areas in
Guyana (North and South Rupununi savanna) and Suriname
(e.g. the Sipaliwini savanna) dominated by e.g. Curatella
americana and Byrsonima spp. The poor nutrient status of
the soil, the low relative water availability and specialized
vegetation makes this vegetation type extra vulnerable to
disturbance.

Forest on well drained brown sands and
laterite
The forests that are found on well drained sites on nutrientpoor brown sands, loams, and red earths are characterized
in general by their enormous species diversity. They are
particular in the sense that large parts can be dominated by
a few or one single species (Fanshawe, 1952). Within the
SEF environment, forest types can change over short
distances, some tree species prefer ridge tops, others
hillsides, and others valley bottoms, all distributed along a
preferred moisture gradient. An example of a single species
dominated forest type is Greenheart forest. Greenheart
(Chlorocardium rodiei, Lauraceae) is Guyana's major
commercial timber species and it occurs mainly in Guyana
and extends into neighboring Venezuela and Suriname. It
grows in 'reefs' on upper slopes in the undulated terrain.
The forests render a magnificent view. Large trees, with
occasional emergents towering over the closed canopy, or
canopy dominants that tend to occur in groups, give the
canopy an uneven appearance. Ground cover in general is
very sparse and the shrub layer is usually composed of
saplings of the dominant trees, saplings of lianas with a
shrub-like appearance and small or stemless palms.
Additionally, lianas and epiphytes contribute to the high
species numbers per ground area.
A high diversity of legumes is typical of all lowland
neotropical forests. The Guianas are no exception, and in
general legumes comprise 5-30% of the total number of all
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individuals, depending on whether the dominant
tree is leguminous, or not. Other families, such as
Lauraceae, Annonaceae, Burseraceae,
Chrysobalanceae, Lecythidaceae and Sapotaceae
are the dominant tree families. Furthermore, the
rain forests are characterized by high numbers of
Orchidaceae, Rubiaceae, and Melastomataceae,
which are typically among forests at all neotropical
sites.

Swamp- and marsh forests
Another example of the extraordinary dominance of
one single tree species is found in Mora marsh
forest of Guyana, dominated by Mora excelsa. This
forest type has a similar structure to that of the well
drained SEF, but occurs on sites with impeded
drainage. It is mostly found along rivers and creeks
and Mora excelsa can contribute up to 60% of the
large trees.
The difference between swamp- and marsh forest
lies is that swamp forest experiences water-logged
conditions throughout the year, where the soil
rarely has the chance to dry out, while the marsh
forest is marked by seasonal fluctuations in the
moisture conditions.
Within these types of forest palms and, again,
legumes are dominant; the total diversity is low. In
the delta area of the large rivers mangrove forest
occurs in brackish water.

The state of knowledge on the
biological richness
Projects studying the ecology of the SEF
Epiphytes form a highly specialized and species rich component of the tropical
forest are historically and presently undertaken in
rainforest. ®Renske Ek, 1996.
the Guianas (Tropenbos & Iwrokrama (Guyana),
CELOS (Suriname) and ECEREX & Nourages
(French Guiana). Most of those studies emphasize the tree
component of the forest and studies that also focus on
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herbs, shrubs, lianas and epiphytes are hardly undertaken.
Every new expedition, or forest inventory, still discovers
species new to science. So in spite of all those efforts, little
is known on the non-tree biodiversity of the forests in this
area.
This does not mean that those plants are not known to the
local people. The indigenous people of the Guianas possess
that knowledge concerning the plants they use, but the
recording and study of the use of NTFP (Non Timber
Forest Products) is also in their infancy.
The Guianas, with one of the last large, pristine, seasonal
evergreen forest areas, their high native biodiversity and
low population densities, are still under low pressure. But
how long will this last?
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Asian Forest Plunder in the Guyana Shield:
The Case of an Indonesian Forestry Investment in Suriname.
-In so far as M USA's logging operations in Suriname can be said to follow any management
principle, this principle can be described as the method of "the flying bulldozer brigades.

Hasjrul Junaid1

Keywords
Suriname; forestry; Southeast Asian logging
expansion.

Abstract
Whereas in the first half of the 90'ies, the
importance of preserving remaining world's tropical forests
has been underlined by stated commitments to conservation
and sustainable forest management (SFM) by national
governments at international fora, the second half of this
decade turns to show that many -mostly low economic
performing- countries are still vulnerable to practices,
which could be described as "forest plunder".
The Guyana Shield, besides regions in Africa and
Indo-China, is one among the world places today
confronted by logging expansion of Southeast Asian logging
companies. The case of NV. MUSA, an Indonesian
company logging in Suriname, is a clear example of the
inability of some of the governments in developing countries
to exert control over the exploitation of their forests. It is
not only a matter of lack of technical forestry control, but
also lack of ultimate political will of the government and the
ruling elites to resist against foreign or local forestry
investments, which make their way through certain political
connections and foreseeable will bring negative impact to
the environment.

1 SKEPHI, Nannostraat 19-111, 1061 EK Amsterdam, The Netherlands,
Tel./fax: +31-20-6820404.
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SKEPHI, an Indonesian NGO, has been monitoring the
state of forests in Suriname for almost three years. Recently
it has conducted an investigatory visit to Suriname, focused
on the logging practices of MUSA. This article contains
some parts of a formal reporting- still in preparation- to the
Indonesian government on the practices of the Indonesian
company. The report, among others, shows that MUSA's
investment has been unduly backed by certain political
entities in Suriname and unwisely facilitated by the former
Indonesian envoy to that country. MUSA 's activity is now
proven to be disastrous to the Suriname environment,
triggering social upheaval and potentially besmirching the
relation between the two countries.

Introduction
Suriname, formerly Dutch Guyana, is situated on
the northern edge of South America. It is part of the
Guyana Shield, a phytogeographic zone, which consists of
(former British) Guyana, Suriname, French Guiana and
parts of Venezuela, Colombia and Brazil. The total surface
of the country is approximately. 160,000 km2.
Suriname has a small population of 410,000 people of
which some 65 percent lives in and around the capital city
of Paramaribo. The remainder, mostly Amer-indians (about
6,000 people) and Maroons (about 41,000) live in the
hinterland, scattered along the major rivers. Suriname's
major population includes Creoles, Hindustanese, Javanese
and Chinese.
Approximately 90 percent of Suriname is forest, of which
at least 80 percent is primary tropical forest. Together with
the forest of the other Guyana Shield countries it
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represents, after the Brazilian Amazonian forest, the biggest
remaining pristine tropical forest area in the world.
Approximately 5 percent of the land surface of the country
is set apart as nature reserves. Another 2 percent has been
proposed as nature reserves. Deforestation rate is still to be
considered low: 0.17 percent per annum. Timber export in
the past has been constantly low. Use of forest by the
population in the interior has always been limited, mainly
for subsistence agriculture.

The political situation

Forest service
The Suriname Forest Service (Landsbosbeheer
Suriname), which once was the best in South America, is
today deteriorating. Salaries are low. Presently only three
qualified foresters are employed. The head of Forest
Service earns less than $50 per month. Many of the 550
staff on the Forest Service payroll make as little as $10 per
month. The Forest Service has only one to two good
four-wheel drive vehicles. The result is that there is
virtually no forestry control mechanism any longer.

Suriname became
independent in 1975. In 1980, as a
result of a military coup, lead by
army commander Bouterse, the
country became a military
dictatorship. Since 1990, partly as
a result of violent clashes between
various groups, the country has a
democratic elected government. It
has a parliament, the National
Assembly, which consists of 50
members and has an elected
president.

Economic situation
After the coup the
economic situation declined
seriously and is currently
disastrous. In 1993 income per
capita was less than $2,800 per
year and the GNP growth rate was
minus 2.2 percent, with an
unemployment rate of at least 16.5
percent. In 1994 inflation
increased up to 500 percent per
J^e ,nterest Df t^e Musa Croup for indigenous peoples remains under debate. ®Skephi, 1996.
annum. The economy is
dominated by an unstable bauxite
export. Other fields of economics activities are agriculture,
fisheries and timber and wood products. A promising start
of eco-tourism was halted by the political unrest of the
1980'ies.
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Forest sell-off
In order to ensure hard foreign currency to
counteract growing deficit on the country's balance of
payment and to pay the salaries of the excessive number of
civil servants, the Suriname government decided in 1993 to
invite Asian investors to explore possibilities for
establishing logging activities on millions of hectares of

available forest in the country. Asian logging companies
were already arriving in Nicaragua and Guyana. Alike
Suriname, these countries have low bargaining power, a
non-effective forestry control mechanism and are in need of
foreign currencies.

The arrival of Asian companies
From 1993 until today, several
Southeast Asian companies have been
trying to obtain huge logging concessions.
Each MUS A and Suri Atlantic from
Indonesia and Berjaya Bhd. from Malaysia
has applied for approximately 1,5 million
of hectares of concession, with some
political factions in the Suriname
government coalition reported to have
favored one or the other investor. Owing to
local and international resistance against the
granting of these huge concessions, the
Suriname parliament until today, has seen
itself pressured to postpone the
parliamentary discussion on the granting of
the concessions.

Figure 1.
Map of Suriname showing proposed concessions.
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(Sizer and Rice, 1995).
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According to Suriname law, the granting of
logging concession larger than 150,000
hectare, should first be approved by the
parliament The maximum area, which can
be granted without consent of the
parliament, i.e. solely to be approved by
the government, is 150,000 hectare. With
resistance still strongly existing against the
granting of the huge concessions and
international attention focused to the
country, there has been a tendency that the
Suriname government may be choosing to
proceed with the granting of a maximum
area of 150,000 hectare to local
"new-comers" companies. MUSA has been
reported to have made three export shipments, of which
two to China and Taiwan. A reported new concession
agreement with a local Chinese timber trader in Suriname,
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reported of having financial links with Hong Kong, may be
the explanation of a possible future destination of
Suriname's timber and wood products. Until today, it is
still unknown whether the Indonesian as well the Malaysian
logging companies have been planned to supply their own
timber industry "back home".

The M USA case
First visit of MUSA representatives to Suriname
took place in May 1993. This is a result of an earlier
Suriname government delegation, lead by minister Willy
Soemita to Indonesia, aiming to attract Indonesian
investments to the country. MUSA's first visit was three
months after followed by a preliminary agreement of the
granting of 150,000 hectare logging concession in Apoera
(West Suriname).
Soon, it was publicly acknowledged that MUSA actually
has been eyeing an area of 6 million hectares. Further
examination of MUSA documents obtained by SKEPHI,
revealed more shocking: MUSA had the ambition to
acquire concessions of more than 9 million hectares, of
which 8 million hectares for logging, 1 million hectares for
palm oil plantation and 100,000 hectares for granite
mining.
MUSA representatives have claimed that a total of US$ 1,5
billion will be invested in the country. In order to bypass
parliamentary approval and scrutiny and to ensure much
larger concession areas in Suriname, MUSA has registered
no less than sixty-nine "shadow companies" at the
Suriname Chamber of Commerce. Each of these companies
has been designed to acquire 150,000 ha.
Whereas MUSA's investment in Suriname is known to be
favored by KTPI, the Javanese party of Mr. Soemita, in
Indonesia MUSA is linked to people known to be close to
the highest hierarchy of the Indonesian government. Suri
Atlantic, the other Indonesian investor applying for 1,5
millions of ha logging concession, has been reported to
have come from the same sphere of influence in Indonesia.
SKEPHI's recent investigation concluded that both

Indonesian forestry investments have been facilitated by the
the Indonesian Ambassador to the country.

MUSA's background
Whereas MUSA turned out to be a nonexisting
company in Indonesia, profound research activity learns
that MUSA is affiliated to the Porodisa Group, a middle
ranking Indonesian timber industry. Owing to systematic
abuse of Indonesian forestry regulations, Porodisa as well
as MUSA's other affiliate companies have seen their
companies' concessions totally revoked or placed under
supervisory management of the Indonesian Ministry of
Forestry.
SKEPHI categorizes these companies into the group of
Indonesian concessionaires who systematically failed to
fulfil their financial obligations to the Indonesian state
(e.g.: royalties and reforestation fee).

MUSA's management
MUSA lacks any clear structure or system of
management. Hence, its forestry operations are not based
upon proper forest surveys and forest management plans.
Operations are simply geared towards yielding the highest
volume of timber possible. MUSA even does not apply the
minimum requirement of the Indonesian "TPTI" (selective
cut) system. Nor could it be demonstrated that MUSA
applies the "CELOS system" as has been claimed, and
which is included in their agreement with the Suriname
Ministry of Natural Resources.
In so far as MUSA's logging operations in Suriname can be
said to follow any management principle, this principle can
be described as the method of "the flying bulldozer
brigades." This practice has been the cause of systematic
trespass on other concession areas or communal forests.
Environmental damage in and around MUSA concessions
in Apoera (West-Suriname) has been attested by Suriname
parliamentarians who visited the area in 1994, one year
after MUSA started work on that site.
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abuse agreements
between the government
and the people of the
interior. Many of these
relate to the 1989 Peace
Agreement which assures
the people of the right to
develop their own
economic zones.

n i r-, -,

j

Timber left to rot at a Musa log collection place near Pierre Kondre in the Mapane region. Both C.I. Zondervan
and Musa employees estimated the volume at 30,000 m. ®GJ. Zondervan,. CELOS, 1996.

MUSA's claims that it will be bringing social and economic
benefits to local communities are a cynical
misrepresentation of the facts. Communities in the Apoera
area have complained that MUSA has not paid money
owing for timber felled. They have also protested against
damage caused by MUSA's heavy vehicles to roads built by
the local community.

Logging beyond its concession
MUSA is purchasing timber from local people
outside its concession. Many of the areas lie beyond the one
million hectare concession currently applied for by MUSA,
in which no activity has been approved by parliament.
These activities not only violate existing laws, but also
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Approximately only seven
months after being
granted the Apoera
concession (August
1993), MUSA expanded
its forestry activity many
hundreds of kilometers
away from its own
concession. This has lead
to the presence of MUSA
to be equated with total
environmental devastation
in many areas in central,
northeast and northwest
Suriname.

On closer examination
most of MUSA's
activities turn out to be in violation of existing laws and
regulations. According to the preliminary agreement for the
concession in Apoera, west Suriname, MUSA is permitted
to obtain only 10% of the timber supply from a third party.
Timber felled and sold to MUSA is derived from logging
concessions given to the local community called the
"HKVs" (houtkap vergunning = logging permits). But
these are permits which were issued to local people to allow
them to fell trees for their own domestic and household
needs, which in any case were revoked by the Government
in 1986. It therefore follows that MUSA's timber purchases
are illegal.
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Logging on CELOS plots
Illegal logging sponsored by MUSA has been taking
place in scientific and forestry experimental plots in
Suriname. Logging activities commissioned by MUSA even
caused damage to the well known experimental forestry
plots in Akintosoela (central Suriname) which are managed
by the University of Suriname and more commonly are
known as CELOS experimental plots.
In view of the recent agreement on forestry cooperation
between Indonesia and Suriname, such dismal conduct may
tarnish Indonesia's image and credibility in matters of
ecological concern. CELOS forestry experiments are world
famous as they offer viable options for sustainable timber
extraction.

Warlords as co-actors
A further complication is caused by the presence of
local warlords. It is well known that MUSA's illegal timber
purchasing activities have been made possible with their
help. They are behind the recent rise of new "forestry
enterprises" which earn a lot of money by being involved in
both direct exploitation and the mediation of timber
transactions. The activities of the company owned by Mr
Desi Bouterse, Suriname's former military ruler, offer a
conspicuous example. MUSA's director Irawan Imoek has
confirmed to the Suriname press that MUSA has developed
"business relations" with companies such as those owned
by Mr. Desi Bouterse. Since much illegal logging in
Suriname, such as that around CELOS plots, involves
military personnel, it is unfortunate that no concrete action
has been undertaken by the Suriname Ministry of Defense.

Fate of the Indonesian workers
MUSA's treatment of its work-force is also less than
acceptable. All MUSA's Indonesia originating workers
complain about constant delays in payment of the monthly
wage. One reason is that MUSA has problems managing its
daily cash flow. In order to pay its workers MUSA even
has to borrow a steadily increasing amount of money from
a variety of Suriname sources. The facilities provided for

workers in the field are of low quality. They do not
conform to basic health requirements: inadequate housing,
bad drinking water, no electricity, delay of food supply,
etc.(also see Bas Linders, this issue).

Government accountability
The general lack of accountability of the Ministry of
Natural Resources and other departments of the Suriname
government is another reason for concern. Despite dozens
of queries, parliamentarians and local community leaders
have, to date, been unable to obtain specific information
relevant to MUSA's operations. The export of protected
species has been made possible with the cooperation of
strategically positioned officials. This includes the
falsification of records on timber volumes and species.
Suriname lacks an effective and committed system to curb
such unscrupulous dealings.

Conclusion
MUSA lacks the financial ability to sustain a large
concession. The most likely scenario is that MUSA will
settle for short-term, non-sustainable operating methods in
order to maximize its immediate cash flow and enable the
servicing of its up-front overheads. Already social tension
has evolved into open hostility owing to unfulfilled
promises of payment for timber by the company. In fact,
none of MUSA's activities will provide any meaningful
long-term employment for Surinamese or Indonesian
workers. Members of local communities who currently fell
trees for MUSA and earn money will soon find out that
they have destroyed their own natural resources and be left
empty handed.
Should MUSA be allowed to continue its operations in
Suriname increased hostility is to be expected. MUSA not
only caused a rift in the Suriname political scene but also
affected the unity of village communities. The presence of
MUSA in Suriname is almost a synonym for capricious and
wanton environmental destruction. This, coupled to abuses
of social, political, economic and cultural rights of the
people of the interior, retlects a clear contempt for the
country's constitution.
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Recommendations
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In response to the serious consequences of MUSA's
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Species Diversity in a Neotropical Rainforest:
Amphibians of Nouragues, a Nature Reserve in French Guiana.
-Amphibians are valuable because of their important role in the food web and as biological
indicator. Tropical rainforest are of vital importance in the survival of amphibians. Amphibians
(and reptiles) are always woefully integrated in forest conservation programs. If such programs
would recognize the value of herpetological biodiversity, they could contribute much to maintain
the status of amphibian populations.-

Introduction
The role of amphibians
Marga Born1

Keywords
Rainforest; amphibians; reproduction; habitat;
conservation; French Guiana.

Abstract
Amphibians inhabit many fauna! communities. They
have a central position in the foodweb of many ecosystems
and can play an important role as biological indicator of
environmental degradation. The impact of deforestation on
amphibian population is poorly known but will certainly
result in species decline. Active conservation by means of
habitat protection is needed. This study deals with a species
inventory of 3 km2 pristine rainforest of the Nouragues
Nature Reserve in French Guiana. In this area 37
amphibian species were encountered. Their different
habitats and reproduction strategies are summarized to
illustrate the fascinating and complex life history of these
vertebrates.
1 Tollenstraat 125, 1053 RV Amsterdam, The Netherlands; Tel.: +(0)206837110.

Amphibians are inhabitants of many faunal communities.
They usually occur in relative high population densities,
which makes them important predators and thus regulators
of the arthropod fauna. Moreover, their dense populations,
which often exceed the biomass of other vertebrates, may
provide a prey base in many habitats (Vitt, 1991). These
characteristics certainly reflect their high positions in the
food chain of many ecosystems. Among these ecosystems
are the tropical rainforests, which harbor not only
numerous amphibian populations but an impressive number
of amphibian species as well.

Ecological demands: the role of the
forest
Environmental circumstances in tropical rainforests are
very heterogenous and so provide a tremendous variety of
habitats. Mature forest, canopy gaps and forest edges,
swamp forests or rocky savannas, all can provide suitable
habitats for the anuran fauna. Amphibians are ectotherm
and their permeable body covering makes them susceptible
to changes in environmental temperature and humidity. In
order to reduce too much water loss by evaporation from
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the skin, they avoid higher daytime temperatures and lower
atmospheric humidity (Duellman, 1985).
Plants are important in providing protection against
unfavorable environmental circumstances. They buffer
temperature and humidity and provide shelter from
predators. Plants, including trees, are often used as
breeding sites in species which deposit arboreal eggs on
leafs or in tree cavities. Moreover, although plants do not
figure in the diet of frogs and toads, they harbor insects that
amphibians prey on. Plants are thus, important in satisfying
the major ecological demands of amphibians.

Herpetofauna of the Guiana Shield
Reptiles and amphibians have been collected in the Guianan
Region since 1894 (Hoogmoed, 1979). Initially the
knowledge of the herpetofauna remained scarce, because
most of the animals were collected only casually by
botanists or ornithologist and not by herpetologists. Species
inventories by herpetologists started with the exploration of
eastern Venezuela. During the last twenty years some
detailed studies on the herpetofauna in the area under
discussion were published. Hoogmoed (1979) discussed the
herpetofauna of the Guianan region. Despite the
fragmentary data, he reached some zoogeographical
conclusions. In the study concerned he defined five
different groups:
•
•
•

the highland (above 1000 m) and lowland (below
1000 m) endemics;
disjunct and widespread Amazonian species; and
generally widespread species with in total 177
amphibians (of which some have not been named
yet) and 217 reptiles.

These different groups reflect the complex history of the
Guiana herpetofauna.
Hoogmoed argued that some of the endemic species belong
to old genera whereas other endemics originated in forest
or savanna refuges in wet and arid phases which existed
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during the Pleisto- and Holocene. During the last arid
period, some species invaded from the south and remained
in the eastern savannas of Guiana when the climate became
more humid. In the eastern part of Guiana, elevations are
much lower than in the western part, with its sandstone
tepuis. This resulted in differences between species
compositions with endemics restricted to the sandstone
region.
In the highland and lowland endemics the contribution of
amphibians (52%) was distinctly higher than that of reptiles
(27%), which is obviously a result of the limited dispersal
power of amphibians due to their, often complex, modes of
reproduction and their dependence of specific breeding
waters. Therefore they remained isolated to their original
regions. Among the 37 amphibian species cited in this
chapter, 12 species belong to the group of the lowland
endemics of which in turn two species (Atelopus flavescens
and Atelopus franciscus) are restricted to French Guiana.

A species inventory
The Nouragues Biological Research
Station and Nature Reserve
This study deals with the amphibian part of the
herpetofauna of the Nouragues forest in French Guiana.
The Nouragues Biological Research Station (4° 05 'N and
52° 40'W) is situated 100 km south of Cayenne. The
station was established in 1986 and is now run by the
French research group Ecotrop-CNRS (Centre National de
la Récherche Scientifique in Brunoy, France). The
Nouragues area of about 1,000 km2, was proposed for
protection several years ago and has recently secured
(December 19th, 1995) the status of a nature reserve.
The Nouragues forest
The campsite is situated on a plateau in pristine
lowland rainforest. Soils in this area consist of shallowdrained, ferrelitic clay to sandy-clay on granite outcrops in
the western part and on well-drained clayey soils on
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unknown parent material in the eastern part (Sabatier &
Prévost, 1990). The Nouragues forest includes the
topographic changeover from the steep foothills of the
Balanfois Mountains (an Inselberg), a hilly zone and a
creek valley. Numerous streams, part of the Approuage
river basin, dissect the forest and create valleys. Apart
from these streams, there is only one stagnant water body
in the vicinity of the camp. This pool occupies a natural
depression in the forest and is filled during the long rainy
season.
Figure 1.
Location of the Nouragues Research Station and Nature
Reserve (left) and of the campsite (right) with the marked
trails (dotted lines) (after Théry, 1990).

and a long dry season from August till November. Annual
rainfall varies between 3.000 mm and 3.250 mm. The
forest is provided with 20 km of marked trails.

Species inventory
The species inventory was carried out in 1991 and 1994
during irregular time spans. Amphibians were searched
during the day and at night with the help of a headlight, in
their general habitats and at their breeding sites. Surveys
were performed almost entirely in the forest surrounding
the campsite (3 km2), usually from 0-2 m above ground.
When a species was seen, date, time of observation,
behavior, microhabitat and location were noted. One of the
major rules at Nouragues is that ecological disturbance is
restricted to an absolute minimum, so the animals were
collected only if their taxonomy
was uncertain.

Species composition

Elevations range from 50-60 m to 411 m on the Inselberg.
Canopy heights varies from 20-45 m, with emergents from
60-65 m. The Nouragues forest is characterized by seasonal
rainfall with a short dry season from February to March
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37 amphibians (5 toads and 32
frogs) and 52 reptiles (23
lizards, 26 snakes, 2 turtles and
1 caiman) could be recorded in
this region. The inventory
presented here is restricted to
the amphibian part only. Table
1 summarizes the different
species and genera within each
family. At least one arboreal
frog active in the Nouragues
area is not listed here. This
species is well known from its
characteristic monotonous call
during the early evening and at
night, high up in the canopy
which makes it extremely
difficult to catch.
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Table 1.
Number of amphibian species within each family found at
Nouragues.
Family

number
of genera

number
of species

2

5

Centrolenidae
Dendrobatidae
Hylidae
Leptodactylidae
Microhylidae
Ranidae

1
3
5
5
2
1

1
5
10
13
2
1

Total

19

37

Toads:
Bufonidae
Frogs:

Habitat use and daytime activity
Terrestrial species
Most species found at the Nouragues forest can be
categorized as terrestrial or arboreal (Table 2). Some
terrestrial species are occasionally arboreal: Dendrobates
tinctorius and D. ventrimaculatus were observed from a
canopy platform at heights of 20 and 46 m respectively,
probably searching for suitable tadpole deposition sites.
Terrestrial species inhabit the forest floor including
leaflitter, fallen treetrunks, stream- and pond- or river
edges. Within this category there are species that inhabit
open environments like forest edges, canopy gaps,
riverbanks, and the rocky savannas on the Inselberg, where
considerable amounts of sunlight can reach the ground.
Included in this category are the diurnal frogs Dendrobates
tinctorius, Epipedobates femoralis (in canopy gaps), D.
ventrimaculatus (often in bromeliads), Rana palmipes (on
sandy riverbanks),and the partly diurnal Eleutherodactylus
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chiastonotus which is active in the late afternoon (Table 2,
often in the vicinity of swamps).
Diurnal terrestrial species that avoid sunlight are associated
with mature forest. Amphibians in this category are the
toads Atelopus flavescens, A. franciscus (both stream
dwelling species), Bufo margaritifera, B. species (partly
nocturnal), and the frogs Colostethus beebei, C.
degranvillei (the latter strongly associated with streams),
Adenomera andreae, and Otophryne robusta (most often
near streams). During the night this same habitat is
occupied by several Leptodactylid frogs, (see Table 2), the
Microhylid Chiasmocleis shudikarensis, which is
occasionally active by day and the toad Bufo guttatus,
which is most frequently found along streams or near
rockbuilders (piles of granite blocks).
Arboreal species
Arboreallity in amphibians is inseparable bound up
with nocturnal activity. Arboreal species inhabit trees and
shrubs at different heights. Spatial utilization differs
between species. Hylid frogs as Hyla boans, H. geografica,
Osteocephalus taurinus and the centrolenid frog
Centronella oyampiensis occupy the vegetation between
1-20 m along forested streams. Phyllomedusa tomopterna
and P. vaillanti however prefer the lower canopies of small
trees and bushes up to 10 m (Lescure, 1990). Hyla
leucophyllata, Osteocephalus buckleyi and Phrynohias
resinifictrix are inhabitants of the canopy (20-30 m and
sometimes higher).

Breeding biology
Many terrestrial amphibians are secretive and spend the
majority of time concealed in leaflitter or under rotten logs
until they emerge to reproduce. Arboreal amphibians spend
their daytime hours plastered to a leaf or in bromeliads and
treeholes. Except from a few species that breed in
waterfilled treecavities in the canopy, most arboreal frogs
do not descend until the first rainfall. Then they migrate to
temporary or permanent forest ponds where they
congregate, usually in large numbers, to breed.
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Table 2.
Life history data of 37 species of amphibians from the Nouragues forest, French Guiana. Data collected in the Nouragues
forest and from literature (Crump, 1974, Duellman, 1978, Duellman & Treub, 1985).
Family and species

Time of
activity

Habitat

Breeding
season

Breeding
site

Breeding
mode

D
D
N
D(LA-N)
D(LA)

Terr-L-S-MF
Terr-L-S-MF
Terr-L-S-MF-C
Terr-L-S-MF
Terr-L-S-MF

RS
RS
RS
RS
RS

Stream
Stream
Stream
SE-FP
SE-FP

Aq eggs
Aq eggs
Aq eggs
Aq eggs
Aq eggs

N

Arb-MF-S

RS

Stream

Arb eggclutch on leaf over S, tadp in RUNW

Colostethus beebei
C. degranvillei
Dendrobates tinctorius

D
D
D

Litter
Litter-S
Litter

Terr eggclutch, tadp transp to RUNW
Terr eggclutch, tadp transp to RUNW
Terr eggclutch, tadp transp to small water

D. ventrimaculatus
Epipedobates femoralis

D
D

Terr-L-MF-S
Year AR
Terr-L-MF-S
Year AR
Terr(Arb)-L-MF-CG Year AR
body
Terr(Arb)-L-CG-Br
Year AR
Terr-L-MF-CG-S
Year AR
body

Bramel iad
Litter

Eggclutch on Br leaf, tadp transp to Br axil
Terr eggclutch, tadp transp to small water

N
N
N
N
N
N
N
N
N
N

Arb-MF-S
Arb-MF-S
Arb-MF
Arb-MF
Arb-MF-(S)
Arb-MF
Arb-MF
Arb-MF
Arb-MF
Arb-FE

Year
RS HR
RS HR
RS HR
RS HR
RS HR
RS HR
RS HR
RS HR
RS

Stream
S-large FP
Forest pond
Forest pond
Treehole
Forest pond
Treehole
Forest pond
Forest pond
Forest pond

Aq eggs in selfmade basin, tadp in STAGW
Aq eggs & Aq tadp in RUNW
Arb eggclutch on leaf over S, Aq tadp RUNW
Arb eggs & tadp in waterfilled treehole
Aq eggs & tadp in STAGW
Arb eggs & tadp in waterfilled treehole
Eggclutch on leaf over pond, tadp in STAGW
Eggclutch on leaf over pond, tadp in STAGW
Aq eggs & tadp in STAGW

D
N

Terr-L-MF-S
Terr-L-MF

Year AR
RS HR

Litter
Forest

Terr eggs & tadp in claybuilt foamnest
Aq eggs & tadp in STAGW

N(D)
N(D)
N(D)

Terr-L-MF-CG-S
Terr-L-MF
Terr-L-MF

Year AR
Year AR
Year AR

Litter
Litter
Litter

Terr eggclutch, direct development into frog
Terr eggclutch, direct development into frog
Terr eggclutch, direct development into frog

Bufonidae
Atelopus flavescens
A. franciscus
Bufo guttatus
B. margaritifera
B. species

in string
in string
in string
in string
in string

in SE, tadp in RUNW
in SE, tadp in RUNW
in SE, tadp in RUNW
in temp FP, tadp in STAGW
in temp FP, tadp in STAGW

Centrolenidae
Centronella oyampiensis

Dendrobatidae

Hylidae
Hyla boans
H. geografica
H. leucophyllata
H. species
Osteocephalus buckleyi
0. taurinus
Phrynohias resiniflctrix
Phyllomedusa tomopterna
P. vaillanti
Scinax rubra

?

Leptodactylidae
Adenomera andreae
Ceratophrys cornuta
Eleutherodactylus
chiastonotus
E. gutturalis
E. marmoratus
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Table 2.
Continued
Family and species

Time of
activity

Habitat

Breeding
season

Breeding
site

Breeding
mode

E. zeuctotylus
Leptodactylus knudseni
L. longirostris

N
N
D(LA)

Terr-L-MF
Terr-L-MF-FE
Terr-L-FE-INS

Year AR
RS
RS AR

Litter
Edge FP
Shallow pool

L. myersi

N

Terr-L-FE-INS

Year AR

Shallow pool

L. mystaceus

N(D)

Terr-L-MF-FE

RS

Shallow pool

L. pentadactylus

N

Terr-L-MF-FE

Year

Edge FP

L. stenodema

N

Terr-L-MF-FE

Year AR

FP-Edge FP

Physalaemus petersi

N(D)

Terr-L-MF-Ssl

RS HR

Forest pond

Terr eggclutch, direct development into frog
Eggs in foamn near STAGW, aq tadp
Eggs in foamn on watersurface STAGW, aq
tadp
Eggs in foamn on watersurface STAGW, aq
tadp
Eggs in foamn in burrow near STAGW, aq
tadp
Eggs in foamn on or in cavity near STAGW,
aq tadp
Eggs in foamn on or in burrow near STAGW,
aq tadp
Eggs in foamn on watersurface STAGW, aq
tadp

N(D)
D

Terr-L-MF-Ssl
Terr-L-MF-S-Ssl

RS HR
RS

Forest pond
Stream

D/N

Terr-L-FE-RB

Year

Streamedge-P Eggs & tadp in STAGW or inundated edge of
stream

Leptodactylidae

Microhylidae
Chiasmocleis
shudikarensis
Otophryne robusta

Eggs & tadp in STAGW
Eggs & tadp in RUNW

Ranidae
Rana palmipes

Notes:
Time of activity: D=diurnal, N = nocturnal, (D/N) = sometimes diurnal/nocturnal, (LA) = active in late afternoon.
Habitat: Arb = arboreal in trees and shrubs, (Arb)=only occasionally in trees and shrubs, Br=bromeliads, C = rock caves,
CG = canopy gap, FE = forest edge or open habitat, FP=forest pond, INS = Inselberg, open rocky savannas, L=litter layer,
MF = mature forest, where no sunlight can reach the ground, RB=riverbank, S = near streams or creeks, (S)= occasionally
near streams or creeks, Ssl =stream slopes, Terr = terrestrial.
Breeding season: RS = rainy season, RS HR = rainy season after heavy rainfall, Year= throughout the year, Year
AR=throughout the year after rains.
Breeding site: FP = forest pond, Litter — litter layer, Litter-S = Litter layer near streams, Edge-FP = inundated edge of forest
pond, P—pond, SE = inundated edge of stream.
Breeding mode: AQ = aquatic, Arb = arboreal (eggs on leaf or in waterfilled treehole), Br = bromeliad, Foamn=foam-nest,
FP = forest pond, STAGW = stagnant water, RUNW = running water, S = stream, SE = inundated stream edge, String=toads
lay their eggs in a pair of strings, one from each oviduct, tadp=tadpole (larva of frogs and toads), Terr = terrestrial,
Transp=transport of tadpole(s) on the back of a parent to small water bodies (in Dendrobatidae).
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Seasonality of rainfall affects the breeding patterns at
Nouragues by limiting the availability of aquatic sites.
Explosive breeding at the onset of the rainy season is
characteristic for the seasonal environment of Nouragues,
although there are species that breed throughout the year
(Table 2).
The great majority of European frogs and toads have a
generalized reproductive pattern which consist of the
following scenario. Males call in or near a breeding water,
females become interested and approach, an amplexus
follows and the eggs are fertilized externally as they are
emitted. Eggs hatch into tadpoles, which grow and undergo
metamorphosis into miniature replicas of the adult frog or
toad which spend most of their time on land. Many
amphibians in tropical regions differ from the temperate
species in having a far more specialized reproduction.
Crump (1974), defined different reproduction modes (a
combination of oviposition
site and type of
development) which were
modified by Duellman
(1978, 1985). Important in
this specialization is that it
leads away from permanent
bodies of water toward
increased terrestriallity.

all Bufonids at Nouragues, in three Hylid frogs (Hyla
geografica, Osteocephalus taurinus, Scinax rubra), in two
Microhylids (Chiasmocleis shudikarensis, Otophryne
robusta), in Ceratophrys cornuta and in Rana palmipes. In
large water bodies as described above, eggs and tadpoles
are highly exposed to prédation. Isolated sites, like above
ground waterfilled treecavities provide advantages above
large forest ponds, because of reduced predator risk.
Phrynohias resinifictrix and Osteocephalus buckleyi are
arboreal frogs which oviposit in such treecavities. The
arboreal frog Hyla boans excavate its own egg deposition
site: males in this species construct small basins for their
eggs and tadpoles in the sandy or muddy edges of a river.
In Centronella oyampiensis, Hyla leucophyllata,
Phyllomedusa tomopterna and P. vaillanti, eggs are not
longer deposited in water but on leafs overhanging
permanent or temporary bodies of water. Upon hatching the

Reproduction
strategies at
Nouragues
Table 2 summarizes the
different breeding strategies
represented at Nouragues.
The most simple form of
reproduction with aquatic
eggs and tadpoles in ponds,
streams, ditches or swamps
(cf most frogs from the
temperate zone) is found in
Phyllomedusa tomopterna (Hylidae) breeds in temporary forest ponds after heavy rains. °M. Born, 1994.
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tadpoles drop into water where they undergo further
development and metamorphosis. Most Leptodactylid frogs
(Table 2) reduce predator risk by laying their eggs in
foamnests on or near the watersurface (and sometimes in
excavated burrows) of temporary water bodies. These nests
consist of a foamy mass of eggs, sperm and jelly made by
kicking movements of the males legs during the amplexus.
Partial development of the tadpoles occurs in the nest,
further development and metamorphosis occurs in the
water.
Small clutches of terrestrial eggs are found in the
Dendrobatid frogs, although Dendrobates ventrimaculatus
deposit eggs on bromeliad leafs. Dendrobatids perform a
fascinating mode of parental care: hatching tadpoles are
transported on the back of a parent to waterfilled
treecavities, bromeliad axils or other small bodies of
stagnant water where they grow and undergo
metamorphosis. Adenomera andreae and all species of
Eleutherodactylus (Table 2) are independent of water for
their reproduction. A. andreae oviposit eggs on the ground
in clay built foamnests. Larval development and
metamorphosis occurs within the foam. All species of
Eleutherodactylus deposit eggs in terrestrial situations.
There is no free-living tadpole: eggs develop directly and
hatch into miniature frogs. In these types of reproduction
prédation risk is considerably reduced, because it leaves
neither eggs nor tadpoles unprotected in water.
It might have become clear that, due to their specific habitat
and breeding site requirements amphibians are vulnerable to
even small changes in their environment, not to mention the
consequences of habitat destruction due to deforestation.

Conservation of amphibians:
conservation of a biological indicator
Worldwide, tropical rainforests disappear with
ever increasing rates. The impact of forest exploitation,
intensive logging, slash and burn systems on amphibian
populations is poorly known. Besides environmental
insults, collecting for pet trade and over-consumption by
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humans (France consumes 3,000-4,000 tons of frog legs
yearly, Phillips, 1990) are serious threats as well.
Environmental degradation or habitat destruction will
certainly result in a decline or even in extinction of
amphibian species. Amphibians are at a great risk once
their habitat is under threat because they have limited
powers to seek an alternative refuge. Due to these restricted
facility of dispersal, their complex life cycles and
permeable skins, amphibians can play an important role as
indicator of environmental degradation (Vitt, 1990).
Most of the tropical amphibians have not been studied in
detail. Little is known about their general ecology or the
minimum areas required by populations of the different
species. This is regrettable, because active conservation of
a species is only possible if this conservation is based on
good knowledge of the species concerned.
Active conservation of tropical amphibians could be, in its
simplest form, the conservation of their habitat and thus the
conservation of tropical forests. In French Guiana
deforestation still occurs on a small scale in contrast to
other South American countries. In the coastal region, a
forest area of 21.500 km2 is allocated for logging. The
expansion of urban areas and the space center in Kourou,
the extension of road projects (which favor forest
exploitation and slash and burn agriculture), and the
hydroelectric dam on the Sinnamary River will certainly
increase deforestation in the coming decades (Harcourt &
Sayer, 1996). Conservation measures and long term study
is needed to examine the consequences of deforestation on
amphibians at least in the (sub)coastal regions.

Acknowledgments
I am grateful to Dr. M.S. Hoogmoed, curator of
the National Museum of Natural History in Leiden,
Netherlands, for his help with the determinations of the
different species. I thank Frank Sterck for his comments on
this manuscript.

No. 34 / September 1996

References
Crump, 1974. Reproductive strategies in a tropical anuran community.
Misc. Publ. Mus. Nat. Hist. Univ. Kansas. 61:1-68.
Duellman, 1978. The biology of an Equatorial herpetofauna in
Amazonian Ecuador. Misc. Publ. Mus. Nat. Hist. Univ. Kansas, 65:1352.
Duellman, W.E. & L. Treub, 1985. The biology of Amphibians. New
York.
Harcourt, C.S. & J.A. Sayer (eds.), 1996. The conservation atlas of
tropical forests. The Americas. New York.
Hoogmoed, M.S., 1979. The herpetofauna of the Guiana region. In:
The South American herpetofauna: its origin, evolution, and dispersal.
W.E. Duellman, ed. Monogr. Mus. Nat. Hist. Univ. Kansas, 7:241-279.
Lascar, J., 1990. Batraciens et architecture de la foret en Guyane.
Gestion de l'écosysteme forestier et aménagement de l'espace régional.
Sepanguy, Cayenne, 139-144.

Sabatier, D. & M.F. Prévost, 1990. Variations du peuplement forestier
à l'échelle stationnelle; le cas de la station des Nouragues en Guyane
Française. Atelier MAB, IUFRO Cayenne.
Vitt, L.J. & J.P. Caldwell, 1990. Amphibians as harbingers of decay.
Bioscience, 40(6):418.

The author
Marga Born studied tropical forestry at the
Wageningen Agricultural University and graduated in 1994.
Her fascination with reptiles and amphibians guided her
choice of subjects.
During her study she worked on Dendrobatid (poison
arrow) frogs and on the herpetofauna in general of the
Nouragues region in French Guiana. The results of this
research were presented in a fieldguide to the reptiles and
amphibians of Nouragues. A study on diet and habitat
preference of the dyeing poison-arrow frog Dendrobates
tinctorius is forthcoming.

Phillips, K., 1990. Where have all the frogs and toads gone? Bioscience,
40(6):422-424.

BOS NiEuWSLETTER / Vol. 15(2) /

No. 34 / September 1996

/

33

Logging in Suriname: the Biters Bit.
-"October 10 th , 1997", says Hussin, "then I am allowed to go away. Then my contract expires.
I want to go home, but I can't."
In the mean time the contours of the Surinamese forest plunder manifest themselves more and
more. Musa and Berjaya must have thought that they would do a good stroke of business, but
presently they are the ones that are exploited.-

The land rover is moaning
Driver Jan skillfully maneuvers round and through
mud holes. No, this is not a road for testing of-the-road
vehicles. It used to be the public road from Powakka to
Carolina. Used to be, because in Suriname the "timberfever" has broken out and in a couple of years the heavy
equipment used to drag out the hardwood logs, has
destroyed large parts of the inland road-system. Further
away, at Pierrekondre after crossing the bridge over the
river Suriname, the road has been practically washed away
due to heavy traffic and abundant rainfall. But then, this is
the location of the depot of one of the two foreign
companies entitled to export timber, Musa from Indonesia.

Bas Linders1

Keywords
Asian logging companies; forest destruction; social
and ecological consequences
The days of the large foreign timber exporters in Suriname
seem to be numbered. The most expensive trees are
decaying by the side of the road. The precious Surimamese
timbers are not demanded on the world market. At the same
time laborers flown in from Indonesia and Malaysia are
caught like slaves in the country. They lack money to fly
back. And the Surinamers themselves ? Drifting in the
morass of intrigues, broken promises and carefully thoughtout misinformation the men in power await their chance to
take over the forestry business, after the Asians have
realized that their dreamt goldmine has actually become a
financial nightmare.
1 Chief editor of FNV Magazine, PO Box 8456, 1005 AL Amsterdam;
Tel.: +20-5816300; Fax: +20-6849827.
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From miles around local Surinamese loggers, in exchange
for dollars, drag logs like busy ants to the Musa nest, by
order of their Surinamese bosses in Paramaribo, politicians
and business-men. Thirty kilometers to the south, at
Victoria, the same thing happens for the Malaysian
company Berjaya. We drive deeper down into the forest,
where the river Mapane flows. There we see them lying by
the side of the road. Stacks of one hundred to sometimes
one hundred and fifty year-old trees of various valuable
timber species. Violently plucked away from amidst less
valuable species via ruthlessly bulldozered skid tracks
running criss-cross for miles through the forests. Large
gaps, like holes eaten by moths in a green carpet, mark the
locations where forty to sixty meters high giants of the
forest used to rise up like cathedrals, before they were
felled.
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"They just keep on cutting", said engineer
Zondervan to us earlier. The director of the
Centre for Agricultural Research Suriname
(CELOS) never tired of pointing out the disaster
which is coming about. The Amazon forest
contains a huge amount of timber species, but
relatively few trees per species. In addition, the
soil is very poor, so that the forest recovers
poorly from logging activities. Zondervan:
"When you don't know how to manage the
ecosystem it will loose the ability to restore itself.
And what do we see, they keep on logging away.
At a rapid rate all more valuable species are
ripped out. Even our trial plots are not safe. It's
sore when you see a tree by the side of the road
which you have been measuring for thirty years."
Zondervan's efforts to curb the enthusiasm of the
loggers by means of a good conversation with
Bouterse (yes, the Bouterse) was of no use. We
encounter three recently established skid tracks.
Forest cannibalism has struck again. CELOS
employee Hans Jubithana, indian and born and
raised in the area, discouragedly shakes his head.
In former times, when Suriname still had a
decently operating forestry service (LBB, Lands
Bosbeheer), something like this was
unimaginable. But nowadays it's complete
anarchy in the inland. Any form of supervision or
control is lacking. Everybody is trying to get his
share.

Local Surinamese loggers, in exchange for a few dollars, drag logs to log collection
sites of Musa and Berjaya, which in several cases leave many logs to rot.
®H. Meijer, 1996.

Earlier, in the city, we met with employees of the
LBB. The only means still at the disposal of LBB
is a 4-wheel-drive Datsun, with which an area of
four times the Netherlands has to be covered. The
car does not go any further than a visit to the
saw-mills round Paramaribo though, one
inspection trip a month. "No, we never go to the
inland. That is dangerous, you know. Besides,
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you will be away for a couple of days without having
enough money for food and beverage. So, a trip like that is
a punishment. "

We continue our trip
over the remnants of what used to be a decent roadsystem. According to Jubithana the Mapane-territory may
be given up for lost. Trees with a diameter above fifty
centimeters have become scarce. In one year time a
vegetation of valuable trees of over a hundred years old has
been wiped away from the map. What remains is
destruction and an inferior shrub vegetation which will
never transform back to its old appearance. Driver Jan
Wirjosentono can even demonstrate to us what the area will
be like in thirty years from now. In a trial plot of CELOS
the same was done for research purposes thirty years ago.
Not one of the more valuable timber species has recovered
there. Further away, it is demonstrated that there are other
ways. Here logging operations were carried out prudently,
according to the principle that you may not cut more than is
naturally added. There, the forest maintained its original
structure. It's like a kind of open-air exhibition, a living
proof that responsible forestry is possible, even in the
Amazons, but nobody ever goes there to take a look.
The CELOS method is world-famous, especially outside
Suriname. Zondervan is Suriname's only university lecturer
in forestry, but presently he does not have any student.
Zondervan: "There seem to be three Surinamers studying
forestry in Brazil, I am tracking down their names."
The huge machines, bulldozers and skidders, that leave
their marks all over the area, are made available by Musa
and Berjaya. They are operated by contracted laborers from
Indonesia and the Phillippines. They bivouac in camps in
the forest and are kept far away from everybody. The
terrains where they stay are guarded and protected by signs
saying "STRICTLY PRIVATE", sometimes added with a
death's head. Visitors are not appreciated. What we don't
manage in the forest, we managed a couple of days earlier
in Paramaribo. On the attic of a former cabinet-making
shop at Burenstraat we encounter Chen Apoi (47) and
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Hussin Binpakking (46). Bashful like street-dogs they have
to be made comfortable first. They camp between their
scarce belongings; two hold-alls and a few waste disposal
bags with clothes. Apart from twelve beds, with pieces of
foam rubber for mattresses, the dirty room is empty. There
is a closet pot without cistern. The waste-pipe is a pipe that
ends in the garden. Water and electricity were shut off a
couple of days ago.
Apoi from Malaysia and Binpakking from the Philippines
say to have been crimped by Peter Kong, contractor from
Borneo. They have run out of drinking-water. "We are
hungry", says Hussin,"We haven't eaten today and we
don't have any money to buy food." Apoi drags his leg. A
small accident at the logging site in Victoria. He hopes to
see a doctor with Hussin, because Hussin speaks a little bit
of English. "October 10'\ 1997", says Hussin, "then I am
allowed to go away. Then my contract expires. I want to go
home, but I can't. Kong has our passports and also we
don't get enough money to buy food. We are trapped like
prisoners."
The two have been in Suriname for six months. Together
with another thirty Malaysians and Filipinos. They get two
days off every month. Then they camp in groups of ten on
the attic at Burenstraat. Now and then they climb the fence
to wash themselves in secret with water from the tap at the
neighbors'. Hussin thinks he earns one dollar an hour, but
he is not sure. Kong has promised to send the money home.
He gives the men only some handsel which has to cover for
the extra food they need to buy and for transport from
Victoria to Paramaribo and back again. Now and then the
woman of cafeteria Majorie across the street gives them
some food. Hussin is delighted with the money we leave
with them. "Hunger makes sick, I don't know what to do
anymore".
The previous day we talked with Fred Derby, Suriname's
most influential trade union leader who participates with his
own party SPA in the New Front government of Ronald
Venetiaan. Since this political combination has lost majority
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they are looking for a partner which can help the Front to
get the required majority.
The future of Musa en Berjaya in Suriname plays a major
part in this. Will those companies be allowed to start large
scale logging - like they want - or do they remain in their
present role of exporter and supplier of knowledge, people
and materials. The discussion on this issue was postponed
till after the elections. Derby has staked out his claim. "So
far as I am concerned Musa will not get any more
concession apart from the 150,000 ha which they have now
in West Suriname. Their good faith is already in doubt, as
opposed to Berjaya. That company has never started
something that we don't want around here. So, as far as

Berjaya is concerned I don't see any problems." Dear,
dear, we think. Would Derby ever drive through
Burens traat?

Burenstraat 58
turns out to be property of Surrendre Mungra.
Purchased last year from Kenneth Delprado, who had a
cabinet-making shop there. Bought for a favourable price,
so they tell us, because a temple would be built there. The
Suriname Power Producers Ltd. has disconnected
electricity, because Munga has failed to pay for five
months. Mungra? Isn't he the general manger of Berjaya in
Suriname? Indeed, he is. Since when does this man, known
to be one of the wealthiest of Suriname, put himself to

Chen Apoi and Hussin Binpakking camping on the attic of Burenstraat 58, the "holiday" sleeping place of about 30
Malaysian and Philippine contract workers. °H. Meijer, 1996.

BOS NiEuWSLETTER

/ Vol. 15 (2) /

No. 34

/

September 1996

/

37

problems? How can it be that he can't pay off a bill of SF
163,477.50 (DF1 667.25, approximately US$ 390)? What is
the name of the game that is played?
The Mungra's are like spiders in the financial economic
web. Their influence in the ruling Hindostani VHP party is
big. Brother Atta rules the Surinamese insurance business.
Anybody who wants to start something in Suriname has to
deal with the Mungra's. They brought Berjaya to
Paramaribo.

out things more for ourselves. This is a big
miscalculation. "
By the sound of it you won't stay much longer, we suggest.
Kong:" We did not decide on that yet. You can't leave just
like that. I have brought in quite a lot of equipment. But I
won't be surprised when they say that they don't need us
anymore. Nothing is for sure in this country and things are
changing all the time." When you treat your personnel that
well, what about the situation at Burenstraat? Kong: "You
should not ask things which you clearly know already, good
day."

Would Peter Kong have an explanation? We track him
down by telephone at the office of Sawi, a Surinamese
logging company of Ismael Goelab, a manager of Surrendre
We decide at Pierrekondre
Mungra who also owns Sawi. How
to drive down the forest road to
does Mr. Kong feel about Suriname?
the
Musa-depot
anyhow, ignoring the
"Not so good", Kong informs," I'm
friendly
advice
not
to do so by all
sick and tired of it, to be honest. We
means.
We
stop
when
we detect an
were supposed to work for Berjaya, but
operating
skidder
in
the
distance. We
they don't have a timber-felling permit.
"You should not ask things
have
come
far
enough
to
make a small
Now we work for Sawi Brokopondo.
which you clearly know
inventory
of
what
is
there.
We count
Berjaya only deals with export. But it's
already, good day. "
twelve stacks of about seventy logs. All
impossible to work here. It rains far too
possible timber species in a heap. We
much and fuel is too expensive. In
estimate the volume at 6,000 to 7,000
Borneo and South-East Asia food for
cubic metres. How long has this timber
the men costs only two dollars a day
been lying here? "At least four
and here it amounts to six. We lodge
months ", says Jubithana, who inspects
them above Surinamese standards. Spare parts for the
the
fungi
on
the
bark.
The quality appears to be affected in
machines are priceless. In eight months that we have been
places
already.
Alright,
this is stock of the competition,
working here we exported only 7,000 m3. The revenues
nevertheless
we
are
reminded
of Kong's export-problem. It
don't even cover for the expenses on diesel.
is easier to log timber in Suriname than to get it actually on
the world-market. In addition, the Surinamers would not
The Mungra's would provide for customers in India, but
care
less. They get themselves paid well as supplier of
shipping timber from here to India is five times as
timber
and of spare parts for the equipment of Musa and
expensive as from Malaysia. Surinamese timber is not
Berjaya.
demanded on the world market, it is too unknown. This
costs us millions. Sawi and Berjaya were supposed to fuse,
Struggling down the destroyed road we reach Carolina
but now it turned out that this will not take place. I was told
again, or what is left of it after the inland war. In the mean
that a dollar equals 600 Surinamese guilders. However, it's
time the contours of the Surinamese forest plunder manifest
only 400 guilders. A lot of things have not been told to us.
themselves
more and more. Musa and Berjaya must have
Only that labour is cheap. I admit, it's stupid to rely on
thought
that
they would do a good stroke of business, but
what the Surinamers have told us, we should have found
presently they are the ones that are exploited. By Bouterse
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and also by the Mungra-clan. Opposition and government
seem to band together on this matter. Eventually, the biters
are bit. Would Surrendre Mungra not be anxious to take
over the equipment from Kong for a favourable price since
that man is having such a rough time? The brand-new
pagoda like head-office of Berjaya at Slangenhoutstraat, in
which Surrendre holds office, can just as easily be fitted
with another door-plate, of Sawi for example. Besides, this
way a tricky problem would have been taken off the hands
of Surinamese politics; the timber-felling permit requested
by Berjaya. The party needed for the new political
majority, DA 91 (Democratic Alternative 91), has strongly
opposed to the logging plans of the foreigners. Musa and
Berjaya are welcome to leave. While the Surinamers
themselves are destroying their forest they are collectively
found guilty.

The Mungra's have a solution for everything. Supplied by
own equipment in the mean time they prepare for the latest
Surinamese/Dutch forestry initiative: a model forest district
of 10,000 ha, where the CELOS method can be put into
Surinamese practice. Jan Pronk (Minister of International
Cooperation) has the money ready.

Acknowledgements
This article was previously published in the FNV
Magazine, no. 11, 13th of June 1996 of the Labor Union
for the Timber, joinery and Building Industry, of which
Bas Linders is the editor, and translated by Bert van der
Linden of the BOS Foundation. The FNV (Federatie
Nederlandse Vakverenigingen) is one of the Dutch labor
unions.

BOS NiEuWSLETTER / Vol. 15(2) /

No. 34 / September 1996

/

39

Threats to Cultural Values in the Guyana Shield:
The Right to Self-Determination and Cultural Integrity
-"Indigenous peoples have the right to self-determination. By virtue ofthat right they freely
determine their political status and freely pursue their economic, social and cultural development. "
(UNWGIP, 1993, art. 3)-

Introduction
Fergus MacKay'

Keywords
Indigenous and tribal peoples; self-determination;
cultural integrity; Rights to lands and territories.

Abstract
Indigenous and tribal peoples have consistently
demanded that their inherent right to self-determination be
the framework within which they protect their cultural
integrity and survival. Rights of collective ownership and
control of ancestral lands and territories are part and parcel
of the right to self-determination and future cultural survival.
The governments of the Guyana Shield have failed to
adequately recognise these fundamental guarantees and
continue to view indigenous and tribal peoples through the
lens of their colonial pasts. Logging, mining and certain
conservation schemes, among others, are certainly threats to
the cultural values of the peoples of the Guyana Shield.
However, these activities are symptoms whereas the failure
to recognise indigenous and tribal dignity, equality and
rights, in particular the right to self-determination, is a
fundamental cause of the devaluation of cultural, and by
implication, biological diversity.
1 Furgus MacKay, c/o MOIWANA '86, Mr. F.H.R. Lim A Poststraat 34,
PO Box 2477, Paramaribo, Suriname; Tel.: +597-473311; Fax: +597424011.
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Paraphrasing the Brundland Report, Croll and Parkin
state that "many problems of resource depletion and
environmental stress arise from disparities in economic and
political power so that sustainable development is conceived
not so much to be about resources of the physical
environment as about issues of control, power, participation
and self-determination" (Croll & Parkin, 1992).
With regard to cultural integrity, I believe that the same
criteria apply. This is not to minimise the impact of logging,
mining, road building and (insensitive and non-participatory)
eco-tourism, biodiversity prospecting or protected area plans
as threats to the cultural integrity of the indigenous and tribal
peoples of the Guyana Shield, but rather to assert that the
failure to recognize and observe the right to selfdetermination, especially as it relates to control of land and
resources, is the paramount threat to cultural integrity and
survival.
The right to self-determination is a misunderstood and
emotional concept that requires some explanation. It does not
automatically imply independence and separation, but is a
process by which a people, indigenous or otherwise, "freely
determine their own political status and freely pursue their
own economic, social and cultural development" (UN, 1966,
art. 1(1)). It has been described as a fundamental human right
the full enjoyment of which is a prerequisite for the
enjoyment of all other human rights and fundamental
freedoms (Gros Espiell, 1980, para. 50). For our purposes, I
will break down self-determination into the following

No. 34 / September 1996

interrelated benchmark components: consent and control
(Berman, 1993; MacKay, 1996). What does this mean?
Basically, 'consent' requires that any interaction (research,
transnational, governmental, project, legislative, etc.)
between indigenous peoples and other actors (State, NGO,
transnational, researcher, multilateral or intergovernmental)
be based upon the free and informed consent of the people in
question. 'Control' refers to decisive, autonomous authority
over all matters of local and internal concern and full

How to effectuate indigenous and tribal
rights?
What is required to give effect to this right? First and
foremost, the decolonisation of existing relationships through
power sharing and legal, constitutional and democratic
reform, including an explicit disavowal of assimilation and
integration, that institutionalises the recognition of
indigenous rights and identity (Daes, 1993). With regard to

Saramaka Maroons in Suriname barricading the road to the mining camp of Colden Star Resources to
protest violations of their land and other human rights. ® Moiwana '86, lune 1995.

territorial jurisdiction. Part and parcel of both consent and
control is the recognition of and respect for indigenous
identity and institutions, political, legal or otherwise, and the
right to participate, as peoples or collectively, in the political
system of the State.

ancestral lands, territories and
resources, inherent, indigenous,
collective ownership and control
must be recognized and treated as
a matter of fundamental human
rights the denial of which is
tantamount to ethnocide or
cultural genocide. In the words of
Patrick Macklem, "property law
must acknowledge native
difference beyond the limited
notion of a usufructory right and
permit the freeing up of the
multiple processes by which
aboriginal identities are
constructed out of individual and
communal encounters with nature
and land. To do so requires a
significant shift away from the
fiction that the [State] owns
underlying title . . . and the
notion that aboriginal interests in
land rest on the continuing
goodwill of the [State]"
(Macklem, 1993).

The importance of strong and effective, collective rights to
lands, territories, resources and environmental security
cannot be overstated. These rights are not only related to
economics - most indigenous communities continue to derive
their means of subsistence, medicines, building materials,
etc., from the land - but are also of fundamental importance
to religion, spirituality, culture, health and education. Failure
to recognise these rights also acts as a strong disincentive to
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the sustainable management of tropical forest resources
(Lynch, 1992; Singh, 1986).
As noted above, full territorial jurisdiction and the right to
give or withhold consent to entry by non-members
(transnational, military, researchers or otherwise) are
essential correlates of rights of ownership and control of
lands and resources and fundamental to the right to selfdetermination. With regard to environmental security,
Ksentini states that "all environmental degradation has a
direct impact on the human rights of the indigenous peoples
dependent on that environment" (Ksentini, 1991, para. 27).
Therefore, rights must also be recognised to participate fully
in decision-making concerning extra-territorial activities that
may affect the total environment of indigenous territories.
Even a brief look at the Guyana Shield demonstrates that
indigenous and tribal rights are not recognized and respected
to the extent required to ensure cultural integrity, survival
and future development. The degree to which this occurs
varies depending on which country we focus. In Suriname
and French Guiana basic rights are disregarded; in Guyana,
Brazil and Venezuela some measure of rights, at least to
lands and territories, are recognized, although inconsistently;
in Colombia some important steps have been taken, at least
on paper, to décolonisé prevailing relationships on both a
political and territorial level. However, in every case the
rights of indigenous and tribal peoples are considered
secondary to the claims of the State, and derivatively
multinational corporations, when it comes to the exploitation
of natural resources or "national development" initiatives.
The same can also be said of, among others, World Bank
initiatives, such as the protected areas plan in Guyana; the
establishment of a national park in French Guiana that does
not incorporate recognized indigenous territorial rights; and
biodiversity prospecting activities that are not based on the
prior and informed consent of the communities in question,
with prior agreement as to appropriate compensation.
Resource exploitation operations such as the mining and
logging, that are reaching epidemic proportions in the
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Guyana Shield substantially compromise indigenous land
rights and cultural integrity. The Akawaio people, for
instance, view the mineral prospecting activities of Golden
Star Resources on their lands "as a threat to our very survival
as a people, as diminishing our right to a healthy life and
culture and as a threat to our pristine and unspoilt
environment" (Akawaio, 1994). Should the right to give or
withhold consent to resource exploitation operations on
indigenous lands be recognized by Guyana, as it has by the
United Nations Working Group on indigenous Populations
(UNWGIP, 1993, art. 30), the Akawaio would be able to
effectively control access to their lands and, to the extent
possible, control their destiny as a people or distinct culture.
Culture is not static, it evolves and adapts to account for
changing circumstances; the fundamental issue is self-control
over that process.
Indigenous peoples have vigorously promoted the
recognition of their inherent right to self-determination on
the international level. Both the United Nations' Commission
on Human Rights and the Inter-American Commission on
Human Rights are presently developing human rights
instruments that recognize, although to varying degrees, the
rights of indigenous and tribal peoples, including rights to
self-determination, autonomy and self-government. The
International Labour Organization approved a treaty on
indigenous rights (ILO 169) in 1989, which despite its
deficiencies, is being promoted by indigenous peoples
throughout Latin America. These instruments, although again
to varying degrees, also recognise a substantial measure of
control over indigenous lands and territories and relate the
observance of these rights to a broader right to cultural
integrity.
Indigenous organizations in the Guyana shield are currently
promoting the inclusion of international standards in national
constitutions and legislation. In Guyana, for instance, the
Amerindian Peoples Association is conducting community
level workshops that compare ILO 169 with the 1976
Amerindian Act. The workshops will conclude with a report
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to be submitted to a
Parliamentary Select
Committee that has been
established to revise the 1976
Act. In Suriname and French
Guiana, indigenous
organizations are promoting the
ratification of ILO 169 and are
holding educational workshops
to publicize the rights
recognised therein.
Unfortunately, with the
exception of Colombia,
governments have shown little
interest in these instruments - in
fact, Brazil, France and
Venezuela have been openly
hostile to the development of
indigenous rights within the
United Nations - and have done
little to incorporate these and
other human rights standards
into national legislation and
administrative practice.

Sign on Saramaka Maroon land around the community of Nieuw Koffiekamp in Suriname forbidding
entrance into a gold mining concession granted by the Government of Suriname to Crassalco, a
Surinamese parastatal, and Canadian multinational, Colden Star Resources. ®E.R. Kambel, Sept. 1995.

Interest has been shown in
developing legislation on
indigenous intellectual property rights given the increasing
level of biodiversity prospecting activities in the region and
activity in this area in the international arena. Educational
activities have been developed around the Convention on
Biological Diversity (CBD), but due to substantial problems
with that instrument - the fact that it re-writes human rights
law by vesting permanent sovereignty over natural resources
in States rather that peoples and the weakness of the relevant
provisions - interest has decreased. This years session of the
Conference of Parties to the CBD may elaborate upon the
intellectual property provision (art. 8(j)), so the CBD should
not be discounted entirely, especially article 10(c) which
relates to encouraging the customary use of resources.
Indigenous organizations are also looking into the possibility
of challenging government sanction of mining and logging

operations on their territories through the human rights
bodies of the United Nations and the Organization of
American States. Article 27 of the International Covenant on
Civil and Political Rights, which protects the rights of
individuals to enjoy their culture in community with others is
of particular interest. The United Nations' Human Rights
Committee has previously held that for indigenous peoples
the right to enjoy one's culture is directly related to the
peaceful use and enjoyment of ancestral lands and resources
and that the State has positive legal obligations to ensure the
free exercise of that right. The Inter-American Commission
on Human Rights (IACHR) has reached similar conclusions.
The Saramaka Maroon community of Nieuw Koffiekamp in
Suriname is presently in the advanced stages of filing a
petition with the IACHR to challenge probable relocation to
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make way for the gold mining operations of Canadian
companies, Golden Star Resources and Cambior Inc.
However, the relevant question at this point is the degree to
which international human rights mechanisms are willing or
able to go to protect indigenous rights to land and selfdetermination and whether this will be sufficient to provide
adequate guarantees when opposed to the claims of States to
natural resources: all indications are that they do not provide
anything more than inadequate and temporary relief.

Conclusion
In conclusion, the thrust of this article has been
primarily legal, insofar as I am contending that the primary
threat to cultural values and integrity is the failure to
recognize and observe rights, in particular the right to selfdetermination, that, in theory, will address the structural
aspects of state-indigenous colonialism and institutional
racism. However, this is not to say that I believe that threats
to cultural rights or values should only be viewed in the
context of legal or rights discourse, clearly this accounts for
only one component of the overall picture, especially in those
states in which the rule of law is weak or poverty pervasive.
In the words of Richard Falk: "the contours of selfdetermination are an outcome of history and struggle, and . . .
these contours are only partially a matter of legal
craftsmanship and analysis, particularly in an area where
entrenched interests and power seek to maintain the status
quo to the fullest extent possible" (Falk, 1993).
Nonetheless, the recognition and institutional
accommodation of the right to self-determination and the
provision of effective remedies to enforce that right is the
foundation upon which indigenous and tribal cultural
integrity and survival can and must be laid.
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Suriname on the Brink of...
-"There is probably a better chance of conserving large tracts of undisturbed rainforest wilderness
in Suriname than virtually anywhere else on earth." Five years ago, those words were so
reassuring.-

Nico C. Waagmeester' & Sean F. Taylor

Keywords
Suriname; logging; local people; NGOs; alternatives
for sustainable development.

Introduction
Five years ago, a sliver of hope remained. Back
then, it seemed as if Suriname stood alone: the last
unvanquished bastion where the battle against unsustainable
logging was not lost. The facts sounded so impressive,
almost formidable: 80% its territory covered with virgin,
untouched rainforest -the highest in the world. Maybe,
because at that time most of us were new initiates to the
game or maybe because of shortsightedness, we were
naively disposed to treat our forest-time in static terms. So,
we listened gullibly to the credulous experts. In the
Conservational Action Plan for Suriname, 1990, Dr R.
Mittermeier declared: "There is probably a better chance of
conserving large tracts of undisturbed rainforest wilderness
in Suriname than virtually anywhere else on earth." Five
years ago, those words were so reassuring.
Five years later, however, the largest per capita virgin
rainforest blanket in the world stands almost on the brink of
defloration. Any day now several million hectares are
waiting for the parliamentary gavel of approval to fall and
the tag 'concession granted' to be posted on huge tracts of
the country's exploitable forests. To people here, every
month new bidders vying for a piece of the forest-action

1 Stichting voor een schoon Suriname, P.O. Box 9166 Paramaribo,
Suriname, Tel.: +597-470007, Fax: +597-421228, Email: svss@sr.net

seem to emerge overnight from hovels in the earth. There
are Australian, Malaysian, Indonesian and Canadian
companies, and many others as well. The reputation of
some is characterized by infamy, while the notoriety of
others appears veiled. But, cross my heart, taken at their
word and honor, all claim the unknown status of
'potentially good' sustainable loggers.
To date, the government of Suriname has already entered
into preliminary agreements and contracts with some.
"Bribery is rampant," says Ernie Brünings, an outspoken
Surinamese opposition MP. "The Indonesian and Malaysian
logging firms are mounting an all-out campaign for
approval of the contracts. In a country where
parliamentarians make the equivalent of a few US dollars a
month, some view a little added cash as most welcome"
(Washington Post, 13 May 1995)."

The story of Worirumy
Nevertheless, setting aside for a few innocent
moments the tangled shenanigans (dishonest practices, ed.)
of backdoor and under the table deals, at its heart and core,
the forest drama of Suriname is as much about people and
values as it is about logging and ecosystems.
The story of Worirumy, a 36-year-old mother, from a
village along the Suriname river, captures the pathos and
tensions which far too often remain unattended amid the
incessant buzz and chatter of ecology and economics. When
multiplied across the families of entire villages, her tale
betrays the painstaking processes and lengths to which
multinationals now strategize and indulge in to win the
battle for increasing control of indigenous forest grounds.
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Worirumy is a mother of two children, a boy, 18, and a
girl, 17. For many years, she had led a sober and steady
family life as a weaver in her village with her family and
husband, who was a hunter and farmer.

problem came about because some of the village elders
were themselves engaged in logging hopeful that one day
they would be able to cash in; of course the day never quite
came either.

"Then the multinational came, and it all happened very
quickly. The company promised a good salary for loggers
and even a new school for the village. Of course, my
husband was pleased and signed up as did most men in the
village," says Worirumy, adding that at the time she had a
slight misgiving of the whole initiative. "But as a woman I
thought it best not to raise my voice," she says.

So, quite apart from the trail of destruction which the
logging company actively promoted or at least tacitly
condoned by deceptively luring villagers into dicey
arrangement, the company was the cause of bitter and
strained relations and divisions among villagers. Further, it
contributed to the depletion of the wildlife system in the
immediate village environs. Nevertheless, perhaps the
greatest damage in terms of impacting long-term
conservation, is the fact that the company precipitated the
displacement of scores of families from their indigenous
base and origins in the rainforest.

"At that time, my son was already attending school in the
capital city, Paramaribo, while my daughter helped out at
home in the village."
"The first bit of trouble started when the salary they
promised my husband was not paid, and then even small
amounts of cash were not disbursed," Worirumy explaines.
"The second bit of worry came over hunting. Many of the
foreign employees of the company were good hunters, so
on the weekend and holidays they hunted a lot. Their
excessive hunting practices curtailed the game catch of the
village hunters. As a result, strife arose, and many times
families in the village lost a source of food."
"To compound matters, my daughter befriended one of the
foreign employees, who gave her new gadgets, cloths and
shoes, for which she showed a readiness to trade her
body," says Worirumy.
Distressed and distraught over their daughter plus having
no income from logging, Worirumy and her husband
agreed that it was best to move the family to Paramaribo.
However, prior to her departure, a disenchanted Worirumy
became a target of insults because of her outspoken stance
on logging. She had chosen to speak out against villagers
who were stockpiling non-selectively cut trees which even
the multinational representatives refused to buy. Her
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Today, Worirumy, her son, daughter and husband are
waging an uphill competitive struggle to merge in the
turbulent stream of urban life. For her, displaced from her
native forest environment, it seems like real living has
ended and only survival remains.

A global pattern
In point of fact, the story of Worirumy and her
family is representative for hundreds of families in
Suriname and hundreds of thousands the world over. Their
experience illustrate the havoc, mayhem (disorder, ed.) and
destruction which consistently accompanies indiscriminate
wood harvesting by multinationals whose sole aim and only
scruple is a fistful of "green-backs" (dollars, ed.). Tragic,
but true, Worirumy's story is hackneyed and well-known in
eco-circles; it's part of a global pattern of behavior when
multinationals fix their sights and eventually their claws to
rape and pillage the rainforest.
But after watching for more than five years the intrigue and
wheeling and dealing behind the scenes - the foreplay and
prelude to the clearance sale of forest resources - one grows
weary of the worn conceptualizations of the problem where
invariably the "foreign investor" is earmarked as the
villain. If the war in Suriname is to be won after so many
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skirmishes, we must go beyond such concepts. Foreign
investors are not aliens who materialize themselves from
another dimension and commence logging or mining
operations. There is a process by which such investors
conduct probes and solicitations before actually poaching
profitably on virgin, national, indigenous rainforest turf. It
is this process which is worthy of another close
reexamination in the context of Suriname if the inevitable
tide of destruction is to be stemmed.
The truth is that foreign multinationals attain their
objectives to conduct their slipshod (careless, ed.) activities
after they have been directly aided and abetted by
politicians, representatives of national governments, local
consultants, and sometimes even indigenous communities.
Being genuinely cognizant of this means that close-up, one
should tire of merely blaming the foreign investors, even
though they are the main strands in the web of guilt. In this
scenario, the problem needs to be formulated differently
and as a result thereof the solutions.

foreign logging conglomerates. In numerous ways such
players are frail, vulnerable creatures. First of all, their
term of office is a mere four or five-year term. Second,
after the short-lived, initial cosy honeymoon period when
duties are conscientiously executed, their prime focus shifts
to reelection, survival and longevity in office. This
obsessive concern breeds self-interest on one hand, and
partisan, political loyalties on the other. And it is precisely
in this conundrum (confusing and difficult problem, ed.)
that foreign investors make their play.
Figure 1.
Existing and proposed protected areas in Suriname.

Formulating the problem anew using a
global perspective
Most logging and mining multinationals are out to
minimize expenditures and maximize profits. Their
objectives are to acquire wealth for as little as possible.
They have no scruples or apologies about the means
required. These days the path of least expenditure for a
mining and logging company is to own and operate an
extractive industry, and to produce value- added goods or
products in cheap labor markets. In developing nations like
Suriname with lax regulatory frameworks, poorly
functioning monitoring mechanisms, an inadequate
population base, and insufficient qualified personnel, graft
(dishonest use of political influence, ed.) is the path of least
resistance. Not social justice or responsibility or impact
assessments. Such is the profile of the average foreign
mining and logging investor who will make a play to the
domestic power brokers and political bureaucrats.
Dreaded as the thought may be, power brokers and political
bureaucrats offer easy, fertile soil for the advances of

(After Colchester, 1995)
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With the primary agenda of service to the nation and the
good of the polls conveniently disposed of or reprioritized,
there is more than free and ample room for secret and foul
play. So, politicians and bureaucrats graduate from simple
service, become jaded and self-centered, and finally fall
easy victims to manipulation (especially given the
prevailing culture of the day), consumption and
acquisitions.
Thus at the negotiating table, manipulation and graft
become the principal tool and means by which both parties
advance their causes, and the method used to achieve their
differing objectives. So in the end, the investor receives the
desired concessions to extract resources. Correlatively, the
politician obtains material benefits for personal creature
comforts, image enhancement, and promotion of party
causes.
But these days, political power brokers and bureaucrats are
not the sole victims of these trends. Like a sweeping
boom-net that ensnares, the global web of consumerism,
acquisitions and image enhancement has insidiously
enmeshed also NGO representatives, who are supposed to
function as the guardians of grassroot concerns and
interests. While it has not been fully documented, local
community and NGO representatives are motivated by
differing but structurally similar short-term gratifications.
The aims and purposes of some organizations have been
subverted and replaced by fringe objectives such as the
acquisition of laptop computers, four-wheel drives, and
invitations and funding to attend international symposia. In
anthropological terms, a 'cargo cult of behavior' seems to
increasingly prevail among NGO representatives. In their
thrust to achieve upwards social mobility and to be in vogue
with their global counterparts in the metropolis of the
western world, they are prepared to do and say whatever it
takes to possess the symbols and artefacts of the higher
social stratum. This is what being "in" and "being
accepted" on the receiving end of the gravy train means.
Many actually trade "sustainable development",
"sustainable forestry", and the "protection of biodiversity"
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for the material symbols and attributes of the so-called
higher social order of the global society.
Nevertheless, the most distressing dimension of this trend
among NGOs is the emergence of a fierce, at times
cutthroat rivalry and competition for limited funding and
opportunities. With the proliferation of small projects the
rivalry seems to have increased equal measure. As a result,
there is a growing, poignant lack of cooperation among
representatives of local communities and NGOs who should
instead be constructively engaged in harnessing and pooling
energies and resources in defending, preserving and
promoting sustainable life and activities in our small
fledgling societies. Therefore our inability to cooperate and
cohesively speak with one stentorian (loud, powerful, ed.)
voice, especially on Agenda 21 issues, has effectively
served to pave, not hinder, the way for large-scale
intrusions into our rainforest.

The other way
Clearly, another way must be sought and found
outside of the present web of intrigue where countless
indigenous peoples, our children, and the living earth may
end up as the greatest losers. A comprehensive, integrated,
overall development program for the interior is the best
answer that offers a safe and sure way out of the current
snare where nothing lasting has been achieved for
celebration in Suriname. In such an integrated approach,
small scale projects ought to be subsumed as elements and
parts of the wider perspective and plan. Further, a
significant feature in this new approach should be openness
and transparency. Such a program should consist of the
following elements, each of which must be worked out
separately and later integrated in the overall plan:

Education
A sustainable development program should be developed,
introduced and implemented in the curricula of the entire
educational system beginning in kindergarten up through
tertiary levels of education.
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Media information
Media agencies need to commit and devote resources and
personnel to covering interior issues and the plight of forest
and indigenous peoples on a regular basis, thereby keeping
the common citizenry informed and in touch with interior
developments and eco-affairs.

scientific network center for research and monitoring of
sustainable forestry and mining activities. For such a
scientific center to flourish and be genuinely effective, it
should be conceived differently to the Tropenbos
Foundation or CELOS. The isolation of scientific research
and initiatives from actual environmental degradation in the
real world should not be so readily permitted in such a
program.

Economic units
On village and regional
level micro-enterprises
should be developed as
the main source of
income for the indigenous
people and the forest
communities. Such
micro-enterprises could
cover the spectrum of
logging, trade in animals
and plants, cultivation of
said animals and plants,
handicrafts utilizing forest
products, medicinal
plants, etc.

Local Agenda 21
Finally, the inhabitants of
the interior should
eventually develop their
own "Agenda 21 "
Hopefully all stakeholders will find the way to cross the bridge together. ®CELOS, 1996.
program for sustainable
development of their
rainforest zones. Already there is a continental background
Development cooperation
for such an undertaking in Suriname. The 'New
Partnerships in the Americas, the Spirit of Rio' documents
A national program of sustainable development should be
outstanding sustainable development initiatives, programs
written with a special local flavor which however is not
and processes in the various countries of the Americas. In
divorced from global perspectives. One of the components
this publication positive examples include the Liana Cane
of such a national program should be the building of a
initiative in Guyana and the new Peruvian Forestry Law
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which were written and prepared in consultation with
government officials, university personnel, indigenous
groups, NGOs, commercial loggers, foresters, miners, etc.

"Chicken and eggs are once again confused
Politics devoid and blind of first principles
Rules the roost supreme

Conclusion
Today Suriname teeters on the edge of a potentially
precipitous ecological cliff. Observers here agree that this is
the decisive year with the convening of the new reelected
government. Meanwhile, the wheeling and dealing secretly
continue, veiled behind the scenes. However, at this
eleventh hour, it may still prove worthwhile conjuring
(making appear, ed.) the images of irreversible disastrous
consequences. Just in case fact and fiction are still blurred
in the minds of some policy makers, or in case an already
disturbed public is forced to watch helplessly while truth is
conveniently sidestepped once again. The irony is that the
images, some bizarre, lay a mere stone's throw away right in Suriname's backyard so to speak -on the other side
of the Corrantijn river, in neighboring Guyana: the home of
Barama, the new home of Berjaya, the scene of the 1995
Omai cyanide spill in the Essequibo river, the witness to
the 1994 death of the Konawaruk River, the scene of
missile dredging atop the world's taking waterfall, Kaitur, a
world heritage site.
Amid the ongoing muddle of bureaucratic play and the
shuffle of glib lobbyists, the words of an eco-poet from the
Amazonian experience of degradation seem to capture the
essence of the current Suriname forest-drama:
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Scorching waves of arid greed gust strong
The turbulence billow blinding dust storms
From stratosphere across each arc of sordid sod
So darkness envelops
And the whole is eclipsed.
If the earth will breathe fecundity again
Mouth to mouth the wheels of a new spirit must move
Brood anew these mortal muddied waters
Teeming with the lumber bones of our timber leaved sorrow
The bee-loved blossoms the earth over
Tidings of new life will bear pollen in joy".
Ivan Khayiat (from "Forest Tears", 1995).
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The Serrania de la Macarena in Danger:
Territorial Conflicts and Conservation in the most Western Part
of the Guyana Shield.
-Today the coca "comerciantes-transportadores" own much of the land for coca cultivation and
have become the first generation of large landowners. In fact, they pose a bigger threat to the
forests in the Macarena than the small-scale farmers.-

From the Colombian perspective and in spite of many
difficulties, the Sierra de la Macarena is considered one of
its most beautiful and important areas for nature
conservation.

Willem Ferwerda1
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Abstract
The history of Colombia's most western tepui of the
Guyana Shield, the Sierra de la Macarena, is one of
territorial conflicts, drugs and guerrillas resulting in
genocide of indigenous people, deforestation and habitat
destruction. Only an integrated approach by NGOs, People
Organizations, small and medium-sized enterprises and
local government together will provide a possible solution
to halt the process of deforestation.

Introduction
The Serrania or Sierra de la Macarena, 40
kilometres east of the Colombian Andes Cordillera
Oriental, is the most western part of the Guyana Shield.
Because of its isolation hundreds of kilometres away from
other Colombian Guyanese 'tepuis' (typical table shaped
mountains or mesas) such as the Chiribiquete plateau, the
Sierra de la Macarena encompasses many endemic species.
1 Netherlands Committee for IUCN, Plantage Middenlaan 2B, 1018 DD
Amsterdam, The Netherlands; Phone: +31-(0)20-6261732; Fax: +31-(0)206279349; Email: nciucn@dds.nl

Since the fifties, the Sierra de la Macarena is a region full
of conflicts between illegal and poor colonists, drug
criminals, guerrillas such as the Armed Revolutionary
Forces of Colombia (FARC) and the state army. Loser in
this Macarena battle was, and still is, the forest. The Sierra
de la Macarena represents several different ecosystems, of
which the lowland and montane rain forests are the most
important. In the latter many species are still waiting for
their discovery.
But nature is not the only victim of the 'Macarena war'.
Indigenous tribes were already driven out of the Sierra
during the fifties and sixties. The following gives some
facts about a unique, but forgotten area, where an
ecological disaster has been occurring since decennia and
international attention and financial support are needed
before it is too late.

Geology
The Sierra de la Macarena is a mountain range of
more than 130 kilometres in length, heading from south to
north. The broadest east-west part of the Sierra measures
35 kilometres while its highest peaks have an altitude of
more than 2500 meters.
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The western border of this geological massive is formed by
the Duda river, of which the Santa Domingo river is an
affluent. The latter has many tributaries, including rapids
and waterfalls, and has created a chain of canyons in the
steep western side of the Sierra. Although its precise age is
not known, the geological basis of the Sierra consists of
Precambrium, a typical Guyana Shield rock and sand stone.
Stones found in the Guaviare river not too far from the
Macarena were estimated to be around 1,205 million years
old. Precambrium rocks were also found in the north-west
zone of the territory. Moreover, fossils of Trilobites and
Brachiopods from the Cambrium and Ordovicicum periods,
500 millions years ngo, were also found.
Figure 1.
Republic of Colombia: location of the Del Meta department
and the "Réserva de la Macarena".

?

0-100-200 km

(Universidad Nacional de Colombia, 1989)
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The Sierra de la Macarena is a tepui or mesa comparable to
those from Venezuela, Guyana, Surinam and the Brazilian
state of Roraima. The fact that it is situated only 40
kilometres from the geologically young Andes makes the
Sierra unique (Gentry, 1990). The east of the Sierra de la
Macarena has less steep slopes and is therefore more
accessible for human colonisation. Until the seventies
however, no roads were found here. Today this has
changed considerably: colonists have moved into the Sierra
and have constructed 'senderos'- walking paths and dirt
roads along the banks of brooks and rivers.

Isolation and endemism
The plant and animal life of the Sierra de la
Macarena has much in common with the four neighbouring
biota from the Andes, Amazonas, Orinoco and the Guyana
Shield. Nature conservation organisations such as
IUCN/The World
Conservation Union,
Colombian NGOs and
the Colombian
Ministerio del
Medioambiente
(Ministry of the
Environment, or
Minambiente)
consider the Sierra de
la Macarena, together
with other tepuis in
the Caquetâ
department, to be
biodiversity hot spots.
The altitude of the
Macarena gives rise to
the development of
different ecosystems
such as grasslands or
"llanos", lowland rain
forests, montane and
cloud forests, and a typical tepui vegetation. The latter is
formed by the cold and windy climate and is characterized
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by slow-growing and strange looking stem grasses and stem
composites, bromeliads and carnivorous plants.
In addition to the flora and fauna elements from the
adjacent biota, many endemic species are found in the
Macarena. Some are relic species, descendants from the
Guyana Shield period millions of years before the rise of
the Andes. Examples of endemic plant species are the water
plant Macarenia clavigera and the tree Sterculia
macarenensis. The number of endemic freshwater fish, like
the genera Leyvaichthys and Medemichthys is remarkably
large. Among the endemic birds are the Macarena
Woodcreeper {Xiphorhynchus promerophirhynchus
macarenae) and the Macarena Bush-Tanager
(Chlorospingus o. macarenae). Numerous plants and
animals have not yet been described by scientists. The list
of endemic species is long and will increase, when more
research is carried out. But due to the fast rate of
deforestation, many species will become extinct before they
are discovered.

Conflicts, colonisation and deforestation
Until the fifties, the Sierra de la Macarena remained
an almost remote area covered with primary lowland rain,
montane and cloud forest. The Sierra was not accessible by
road, and only a few Colombians entered the territory by
river.
At the beginning of the fifties however, things changed
quickly. With the assassination of the politician Jorge
Elicier Gaitân in 1948, Colombia entered a ten year civil
war between Liberal and Conservative parties, known as
the "Violencia". This had a tremendous impact on the
farmer population of the Tolima and Huila departments in
the Andean Cordillera Oriental, situated west of the
Macarena mountains. Fleeing from the bombardments,
many inhabitants of the Andean villages became refugees
and were desperately looking for new and peaceful lands.
They descended from the Andean slopes and started to
colonize the Sierra de la Macarena and the eastern plains of
the Llanos Orientales. These farmers became the
"colonos", the new settlers of the Sierra.

The indigenous population who had lived here for centuries
were forced to leave the settled areas. Until then the Sierra
was dominated by three tribes, the Pamiguas, Tiniguas and
the Guayaberos. The Tinigua indians, who had already lost
many people due to disease at the beginning of the
twentieth century, were totally decimated during this period
of colonization. The Tinigua-related Pamigua indians
suffered a similar fate. Only some individuals of the
Guayabero tribe survived the secret genocide and a
community of 500 people still live along the Guayabero
river south-east of the Sierra. The indian cultures left only
some rock inscriptions in the Sierra, such as the famous
anthropo- and zoomorphological figures along the border of
the Guayabero river (Sanchez Pâez and others, 1990).
In the sixties, the inaccessible Macarena became a perfect
hiding place for the FARC, the oldest and largest marxist
guerrilla army of the Latin American continent. They
established their head quarters in the Sierra, the legendary
Casa Verde or Green House, which even had a direct
telephone connection with the Colombian government
during the eighties. In 1991, the Colombian army destroyed
the Casa Verde completely. However, soon the FARC
returned and again became a powerful force in some parts
of the Sierra.

Conservation and buffer zone
Just before the beginning of the "Violencia" in
1948, the Colombian government declared the Sierra de la
Macarena a protected area in response to calls from
national and international conservationists and scientists.
The Reserva Nacional Natural, with an area of 1,131,350
hectares, was established and became the first of 40
protected regions within today's Colombia. Eventually, a
buffer zone was created surrounding the Sierra in which no
settlements were allowed and where hunting was
prohibited. In 1965, this buffer zone was again confirmed
by a state decree. However, the difference between a paper
status and the concrete situation in the Sierra was
enormous. The Sierra was administrated by INDERENA,
the Colombian Institute of National Parks and Natural
Resources. It had to manage an extremely difficult area
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only visited
previously by some
scientists, and
inhabited by
colonists in conflict
with the state, the
guerrillas etc. The
authority of
INDERENA was
very limited; in
fact, their cars were
inspected by severe
controls of the
FARC guerrillas.
For years, a mere
handful of guards
had to patrol a large
protected region.
In the fifties,
INDERENA's
mission became
impossible when
hundreds of
colonists settled in
View on the deforested slopes of the north-eastside of the Macarena. In front the valley of the Samsa river, a tributary of
the buffer zone
the Guejar river. ®W. Ferwerda, 1994.
trying to build a
new life by
converting the natural forests to pasture and agricultural
Caqueta and Putomayo departments. However, in their
lands. The result was that at the end of the sixties, many
struggle for more power and an increase in production, the
parts of the buffer zone were deforested (Molano, A.
"narcos" expanded north to the Macarena. It proved to be a
1990). During the seventies, the cultivation of coca slowly
good choice. The cultivation of coca and the production of
took over. Uncontrolled deforestation continued causing
cocaine became very successful. Conditions were
drying-up of water catchment areas. Today, the
favourable: cheap labour, lack of state control and
consequences of these activities are visible in the north
infrastructure, and a strong guerrilla force as protector.
eastern and eastern parts of the Sierra in terms of
Many of the poor "colonos" started to cultivate coca in the
widespread environmental destruction and an abundance of
seventies. It became the major source of economic activity
agricultural lands.
and competed successfully with the traditional breeding of
cattle.

Coca
Originally, coca was produced in southern parts of
the Amazon forests, such as the Colombian Amazonas,
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The majority of colonists still have their own cattle
breeding land in the buffer zone, while they cultivate coca

September 1996

deep in the national park. When the price of cocaine is up,
they harvest coca leaves in the forest and sell them to the
"narco traficantes", who immediately process it to coca
paste. Soon after the arrival of druglords, another group of
people entered the forests namely, the "comerciantestransportadores" who bought the coca leaves and who
looked after transportation and distribution. Today, they
own much of the land for coca cultivation and have become
the first generation of large landowners. In fact, they pose a

bigger threat to the forests in the Macarena than the smallscale farmer.

Abolishment of buffer zone
Scientists from the Centro de Estudios Sociales,
Universidad Nacional in Bogota, concluded that if the
buffer zone around the Macarena is abolished, illegal small
holdings will be replaced by large landowners who will
purchase the land directly from the state (Universidad
Nacional de Colombia, 1989). Consequently, small farmers
will penetrate deeper into the forests of the national park in
search of new land. In that case, the mountainous nuclei of
the Macarena itself will be in danger of deforestation.
The buffer zone around the Sierra is currently slowly being
converted into pasture and in a few years the process will
come to an end when all forests of the buffer zone are
cleared. Organisations of colonists and landowners have
asked the government to abolish the buffer zone reserve
and to legalize the landowners. However, scientists from
the Universidad Nacional pleaded for a political solution
based upon land reforms, sustainable development and
conservation (Jimeno Santoyo, 1992). Abolishment or
reduction of the buffer zone and the reserve as a whole will
only attract more large landowners as well as "narco
traficantes" and will result in a tremendous loss of a unique
biodiversity site and hence a loss for mankind. In 1990 the
Colombian newspaper La Prensa stated that "The only
security we have is that the future of the Macarena is
unsure". Since then little has changed on a political level.

Eco tourism

The Santo Domingo falls, one of the typical tepui waterfalls in the
Sierra. Near the falls coca plantations can be found scattered in primary
forests. ®W. Ferwerda, 1994.

In the search for a way to consolidate the present
situation and to avoid matters getting worse, the Colombian
government declared the Sierra de la Macarena a national
park (6,300 km2) in 1989, and created the neighbouring
Tinigua national park (2,018 km2). The latter forms a
corridor between the Macarena and the national park of
Cordillera de los Picachos (4,390 km2) in the Andes
(Sanchez Paéz, 1990).
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Meanwhile, another type of colonist arrived in the Sierra
during the early nineties. The growth of the national
economy in the eighties and the opening to world markets
some years later gave rise to a growing middle class. The
income of many Colombians increased resulting in the
possibility to explore their own country. The national
tourism industry flourished. Today, organised eco tours are
bringing Colombian citizens from the big cities to southern
Macarena. Here they hike, go on canoe tours on the rivers
or take a bath in Cano Cristales which is becoming a major
tourist attraction of the region (Arias, 1996).

political violence and polarization gave rise to a tremendous
lack of confidence in governmental organisations. National
and international funding agencies should take into account
the fact that successful projects need the full support of
regional and national NGOs, People Organizations and
local small and medium-sized enterprises.

In the last two years the Colombian media has paid more
attention to the Sierra de la Macarena as an eco tourism
site. This change in attitude is remarkable. In the past the
Sierra was "a forgotten place" and synonymous for
violence, guerrilla, drugs and war. But although many of
these problems have not been solved as yet, the Colombian
public is changing its behaviour in a positive way towards
the Sierra and considers it now to be a Colombian treasure
that should be preserved for future generations. The hope is
that the Sierra's growing significance as an eco tourist site,
on the understanding that the government must play a key
role in its control and management (Boo, 1990), will
contribute to its survival as a national park. There are
already many other examples of sustainable development,
including buffer zone management, which can be referred
to (Sayer, 1991).

Boo, E., 1990. Ecotourism: The potentials and pitfalls. WWF-UK.

Integrated approach
Due to the rapid loss of water resources as a result
of deforestation, farmers also quickly became aware of the
importance of the forest in the Macarena. The question is
whether the Colombian government has the power to
implement projects where sustainability and collaboration
with the regional population will go hand in hand.
Therefore a solution has to be found addressing land rights,
coca production and the increasing opium cultivation.
The future of the Sierra de la Macarena largely depends on
an integrated plan of conservation and sustainable
development based upon local participation. Decennia of
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Aquasilviculture:
Raising Fish in the Amazon Flood Forests.
-More intensive forms of aquaculture can also supply dietary protein to large urban centers,
contributing to limit deforestation caused by cattle husbandry.-

innovative character of this activity, formerly nonexistent in
the Amazon basin, has limited the implementation of
appropriate small-scale aquacultural systems.

Ramon Gerrits1 and Hendrik Baas2

Keywords
Amazon basin; blackwater rivers; flooded forests;
energy flow; aquaculture; management.

Introduction
The Amazon basin is the largest freshwater system
on earth, with dimensions comparable to that of a sea and
an aquatic fauna as divers and abundant as found living
among coral reefs. Goulding (1989) estimated that there are
between 1,200 to 2,000 fish species living in the basin3.
Not surprisingly, fish and other aquatic animals
traditionally formed the main source of dietary protein for
local inhabitants, as well as a readily accessible opportunity
for income.
Over the last 30 years, however, the demand for protein for
human consumption in the Brazilian Amazon has increased
due to the explosive population growth, namely, from 1.8
million people in 1960 to 9.2 million in 1991, representing
a five times increase of human density in the Amazon basin
(da Costa, 1992). As commercial fish stocks have become
more scarce, local subsistence fisherman are forced to seek
new economic opportunities. Aquaculture is hereby often
mentioned as a promising possibility, but until now the
1 Fundaçâo Olho-d'âgua, Rua Cel. Pinto Ribeiro s/n, 68.280.000 Faro Para, Brazil.

Fundaçâo Olho-d'âgua, P.O. Box 662, 1000 AR Amsterdam, The
Netherlands, Tel.: +31-20-6847108, Email: olhoagua@xs4all.nl

2

3

Compare: in whole Europe there are only around 200 freshwater species.

In this article we will examine the potential of extensive
aquaculture in enclosed natural environments of rivers
which drain from the Guyana Shield. This will be done
mainly by examining the primary production in flooded
forests, since we consider the utilization of the naturally
available nutrients to be the limiting factor of extensive
culture systems in the basin. Furthermore, some
management aspects of the proposed system will also be
discussed.

Hydrology
Most of the northern rivers of the Brazilian Amazon
basin drain from the Guyana Shield, whereas these are
characterized by nutrient-poor waters, in contrast to the
mainstream Amazon and its tributaries which originate
from the Andes. Conventionally, the former are called
blackwater or clearwater rivers and the latter are considered
Whitewater rivers. Annual water level fluctuations in the
basin can differ more than 10 meters, inundating
floodplains and mainland forest. This yearly cycle is
essential for the food web and reproduction strategies of
local fish species, as they are adapted to rapidly colonize
inundated land during rising waters, when new habitats
become available.
Despite many differences, the Amazon basin can be
considered as a continuous hydrological system, with many
fish species migrating between the Amazon (whitewater)
floodplains and (blackwater) tributaries.
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Flooded forests

Energy flows in flooded forests

The most important biotope for fish in the blackand clearwater rivers is formed by flooded forests (igapó)
during the high water season (approximately from
November to May). The igapó provides shelter against
dolphins (Sotalia fluviatilis and Inia geofrensis) and seinefisheries, besides forming the most essential source of
system-external input of nutrients for the ichtyological food
web in blackwater environments. Amazonian fishes are
hereby adapted to eat leaf litter, fruit, seeds and
artrhopödes that fall out of the trees during the floods
(Goulding, 1981; 1989). This external supply of energy
fuels the food web, contributing to the high fish diversity.
Igapó fish fauna is further characterized by a large diversity
of species, high spatial
organization and low population
size, set within a highly unstable
dynamic system (Henderson,
1990).

The total input of extraneous energy into the water,
however, consists mainly of leaf litter. An average leaf
litter production of 10 ton/hectare/year was recorded in
flooded forests by Adis and Klinge (in: Soares et al.,
1986). Walker (1995), however, recorded a dry matter
production of 0.5 to 4 ton/hectare/year, showing that leaf
litter productions can vary considerably depending on the
type of flooded forest as regard to soil profile, canopy
density and botanical composition.
Figure 1.
Schematic illustration of how flooded forest habitat was
sampled.

Local fisherman at the
Nhamunda River (the states of
Para and Amazonas) suggested
the use of igapó for aquacultural
purposes. Hereby, the
importance of trees to the fishes
is recognized by them, who
generally leave fruit-bearing
trees standing on the water-edge
when clearing land because they
are known to attract fish. Palm
fruits such as jamary
(Astrocaryum jauary), seeds
from rubber trees (Hevea
brasiliensis and H. spruceana)
or from Pseudobombax
munguba, for instance, are
traditionally known to be part of
fish diets, being often used as
bait for the highly appreciated
tambaqui (Colo ssoma
macropomum), for instance.
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The leaves themselves are of no nutritional value for fish,
but the litter supply energy for decomposing organisms like
fungi and bacteria. These heterotrophic organisms form the
basis of the aquatic feeding web in flooded forests, in
contrast to most water systems, where algae and
phytoplancton are responsible for the primary production.
In the case of flooded forest, the input of primary
production (photosynthesized matter) is mainly coming
from trees in the form of litter, which is mineralized under
water into detritus.
The litterbanks serve as substrate for a whole range of
small organisms (Chironomidae and others) with a
minimum average density of a 0.5 to 2 organisms / cm2 of
leaf surface (Walker, 1988). These small organisms form
the main food item for fishes in the igapó, together with
sponges, rotiferes/thacamoebae (microfauna, unicellular
bacteriogagae stuck to leaf surface), algae and also the litter
itself ,which is rich in bacteria and fungi. However, it must
be noted that little is known about the dynamics of energy
flows through igapó feeding webs, whereas other substrates
may also play an important role (Walker, 1995).

The potential of extensive aquaculture
in flooded forests
The values above indicate the viability of extensive
aquaculture in such environments. For instance, the
potential dry matter availability of Chironomidae and other
small organisms is estimated at a few tons/hectare (based
on Walker, 1988).Together with the estimated production
of 1 ton/hectare in flowers and seeds, we can assume that
there is enough feed available in flooded forests to support
reasonable aquaculture production. A large part of this
natural production could be utilized for the growth of
commercially interesting fish species.
Seen the low productivity of cattle husbandry on the oxisols
and podsols adjacent to black and Clearwater rivers,
namely, around 26 Kg/hectare/year (Junk, 1984, citing
Fearnside, 1979), one is inclined to favor aquaculture for
the production of dietary protein in the Amazon basin.

Namely, fish culture in it most simple form renders much
higher yields (Junk, 1984).

Management aspects
To utilize the availability of nutrients in flooded
forests for aquacultural purposes, some interferences in the
natural environment will have to be realized. First of all, an
appropriate enclosure will have to be devised to confine the
fish bio-mass. Plastic rigid netting, available on local
markets, should provide sufficient protection against
dolphin and piranha damage.
Stocking is done during the low water season, when
fingerlings can be easily caught in small streams on the
floodplains (personal observation). Regular harvesting can
begin after a growth period of six months, when the water
level is high and market prices for fish are attractive
because of the diminished fisheries catches during this
season.
Harvesting sites must be created within the enclosure to
enlarge the catch ability of fish, also during high water
levels. This demands a complete cleaning of tree-debris
accumulated at the bottom near the catch site, which
otherwise would get stuck in nets. This cleaning will have
to be carried out during the low water season, as well as
pest control (mainly against caimans and anacondas), the
yearly stocking of brood and the planting of fruit trees. The
latter will have to be selected according to the crude protein
content of their fruits, as well as to their yearly
productivity.
Primary production (algae, periphyton (attached algae),
leafs and fruits) can be enhanced in consort with scavaging
ducks, which provide manure to the system.

Fish composition
One of the advantages of aquaculture above natural
aquatic production systems in flooded forests is that one can
determine in large extend the ichtyological composition,
hereby favoring a polyculture of commercially most wanted
species. Besides the already mentioned tambaqui, a large

BOS NiEuWSLETTER

/ Vol. 15 (2) /

No. 34 / September 1996

/

59

portion of the biomass can be occupied by piscivores
(control fishes), like pirarucu (Arapaima gigas) and
tucunare (Cichla ocellaris and C. temensis), besides
opportunists like curimata (Prochilodus nigrans).
Figure 2.
Schematic illustration of the nature of the foodchain
sustaining fish diversity in the three most common habitat
types of the Archipelago of the lower Rio Negro. The
numbers represent the percentage of species that fed
significantly on each food category.

In the Amazon waters, piscivores represent a relative large
proportion within the fish biomass, as high as 35%, with a
production consisting in 25% ( Baily, 1982 in
Lowe-McConnel, 1987). To feed the control fish,
detritivorous fish (fish eating decomposing organic
material) like jaraqui (Semaprochilodus sp.) can be stocked
in a large proportion. The latter is also commercially
appreciated, however in a lesser extend. Other naturally
present fishes in flooded forest, living on detritus,
tree-bark, preriphyton, insects and other small organisms,
serve also as prey to control fish. These fishes colonize the
flooded forest each year, without the necessity of
stocking.

Final remarks
There are many forms of extensive aquaculture
possible in the Amazon basin, especially in the
floodplains of the Amazon river, where the primary
production is many times higher than in black- or
clearwater systems, due to the yearly sedimentation of
alluvial nutrients. More intensive forms of aquaculture
can also supply dietary protein to large urban centers,
contributing to limit deforestation caused by cattle
husbandry. In this context we would like to conclude
citing Rai & Hill (1984):

FLOODED FOREST
V«
BEACH

.

WOODY SHORE

"The flow of energy, the production of biomass, the
continuity of life on a micro scale, may someday be
extrapolated to the macro level, where, instead of
feeding microbes, the Central Amazon lakes may feed
human populations to an extend only dreamed of now".
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Forest Management in the Guianas:
Ecological and Evolutionary Constraints on Timber Production.
-Apart from the impact o n future establishment of juveniles, logging operations also tend t o select
out sound adult trees of commercial species, decrease their a b u n d a n c e a n d at t h e s a m e time
increasing the a b u n d a n c e of non-commercial species (and defective individuals of commercial
species).-

Introduction
Hans ter Steege' & David S. Hammond1'2

Keywords
Guianas; forest management; timber production;
ecological and evolutionary constraints.

Abstract
Most Guianan soils are extremely poor in nutrients.
Still, moderate harvesting levels of 25 m3 do not appear to
have too large an effect on the nutrient cycle on watershed
level. Local changes can be larger and long term effects are
still unknown. The forest in Guyana appears to have
adapted under low dynamics regime. Logging can be
regarded as increased forest dynamics, while at the same
time creating gaps larger than natural ones. Both have a
relative negative effect on slow growing timber species.
This may even be aggravated by liberations, which are
thought to be necessary in sustainable forest management.
It must be concluded that under any management system
forest composition will change to forest with likely less
valuable timbers.
1 Tropenbos-Guyana Programme, 12e Garnett Street, Campbellville,
Georgetown, Guyana; Phone/fax: +592-2-62846.

International Institute of Entomology, 56 Queen's Gate, London SW7 5JR,
United Kingdom.
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The Guianas, viz. Guyana, Suriname and French
Guiana, are among the least deforested tropical countries in
the world (Lanly, 1982; Luning, 1987; Burgess 1993). No
other tropical country has a larger fraction of their land
area untouched by modern human activities (McCloskey &
Spalding, 1989). Restrictions placed on widespread
conversion of forests by the very low population densities
and a relative scarcity of arable land are mainly responsible
for the very large forested areas remaining in the Guianas
today. However, deforestation statistics rarely provide an
adequate account of exploitative activities which do not
result in denudation of forest lands, but can significantly
contribute to the loss in ecosystem function and
biodiversity.
While social, economic and institutional constraints can
easily negate any successes made by applying carefully
conceived natural regeneration management models (Leslie,
1977), the biological basis of sustained forest management
remains the least understood and least controllable of the
model components. An understanding of the ecological and
evolutionary processes which characterize regional forest
associations is crucial in defining the constraints on both
short- (1st harvest) and long-term (subsequent harvests)
forest productivity and, in light of these constraints,
reassessing the economic return that private and public
forestry sectors can expect under natural forest management
practices.

No. 34 / September 1996

Volumes of commercial species in the Guianas are, on
average, very low (5-15 m3 ha"1), though can be found in
densities as high as 60-100 m3 ha"1. This inherently low
stocking contrasts strikingly with the 200-600 m3 ha"1 of
timber which typified unexploited dipterocarp forests earlier
this century (Endert, 1933). The relatively low volume of
commercial timber in the Guianas partly reflects a
traditional reliance on only a small fraction of the total
number of species in these forests which have
characteristics that could be marketed (Hammond et al.,
1996) and the small average size of individual stems
relative to comparably productive stands in SE Asia and
West Africa (T.C. Whitmore, pers.comm.).
Neotropical forests can be exceptionally tree species-rich
(Gentry, 1988) with much of this richness spread over a
large number of families and genera. The relative
heterogeneity of Guianan forests is typified by the most
dominant tree family, the Leguminosae, which consists of
over 350 tree species in 60 genera compared to the
Melanesian-dominating Dipterocarpaceae which is
composed of some 470 tree species in only 13 genera
(Ashton, 1982). The broad assemblage of many distantly
related Guianan tree species does not make 'grouping' of
congeneric species based on similar timber properties, as is
commonly done in the palaeotropics, feasible. Moreover,
the disproportionately high densities of several unique
timber species in several Guianan forest types (Richards,
1952; Maas, 1971; Schulz, 1960) has habituated the timber
producing sector to their established markets and
suppressed the promotion of a broader range of regionally
abundant timbers (Hammond et al., 1996).
Clearly, forest composition dictates to a large degree the
economic goals which both the private and public forestry
sectors pursue because initial establishment of the timber
industry in tropical countries is based on the exploitation of
previously unmanaged forests (but see McNeely, 1994)
followed by unassisted natural regeneration. Thus, it is
important to understand the ecological and evolutionary
processes which selectively promote certain timber tree taxa

and how these processes constrain the methods and extent
to which forests can be utilized for their timber.

Ecological Constraints
Forest composition changes continuously as species
populations expand and contract relative to one another.
Many interrelated factors can contribute to the success or
demise of a species in any given stand, but three of these,
viz. rainfall, soil type and canopy disturbance are
unambiguously important in determining the magnitude of
change in forest tree composition.
Annual variation in rainfall is one good predictor of change
in Guianan tropical forests because it is strongly linked
with many landform processes (soil nutrient and water
availability (Jetten, 1994; Brouwer, 1994), and
phenological events (ter Steege & Persaud, 1991) which
influence the population dynamics of tree species,
particularly at the early stages of recruitment.
Most Guianan soils are exceptionally nutrient-poor
(especially phosphorus), well-drained (sandy or lathyritic)
and extremely patchy in terms of both nutrient and water
availability. Forest composition varies concomitantly with
this patchiness (ter Steege et al., 1993), with the
distribution of many species severely restricted by soil type
and topography. Brown sand (Ferralic Arenosols, Haplic
Ferralsols (FAO)) and Lathyritic (dystric Leptosols,
acrihaplic Ferralsols) soils underlie the largest volumes of
currently harvested species.
However, logging occurs on numerous soil types and forest
management practices are not often adjusted to account for
changes in soil type, topography and the relative fragility
of the forest stand, though labor-intensive techniques
currently employed in the extraction of Wallaba (Eperua
spp., Leguminosae) from white sand (Albic Arensols
(FAO)) forests may provide an exception to this rule. Soil
nutrient and water availability does not appear to be
affected appreciably by logging intensities of 20 m3 ha1
(Poels, 1987; Jetten, 1994; Brouwer, 1994), but reductions
in stocks of some relatively rare nutrients (Brouwer, 1994)
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and the disruption of soil micro topographic conditions can
favor a change in composition of the recolonizing species.
Community-wide flowering is highest during the driest
months of the year, but on a per species basis, can vary
tremendously between years (Sabatier, 1985; ter Steege &
Persaud, 1991). Many tree species in Guianan forests fruit
or flower synchronously only once every several years,
which is not unlike other tropical forests (e.g. Ashton,
1988; Newstrom et al., 1994), while other species fruit
every year. However, often this annual fruiting is spatially
segregated, with prolific production occurring in one stand
and very little production taking place in another which,
alternatively, may have fruited during the previous year.
Logging selectively reduces the potential input of seeds
from those species which are harvested, while increasing
the contribution of more widely-dispersed commercial and
residual non-commercial species to the gap recolonization
and rebuilding process. Many commercial species which
fruit suprannually or in a spatially segregated fashion are
less likely to respond positively to logging since the
likelihood of recruitment during the crucial years
immediately following extraction is reduced relative to their
potential competitors. One means in which to countermand
the relative increase in the number of seeds of competitors
present in a gap following logging is to reduce the
probability of their establishment by varying the size of the
gap created.
In a natural forest, most canopy gaps are < 100m2, while
those created by logging are typically much larger (Riera &
Alexandre, 1988; Hammond & Brown, 1991; van der
Meer, 1995). The size (and orientation) of a gap determines
to a large extent the changes in microclimate, compared to
the forest understorey. Increases in radiation, air
temperature, soil temperature and decreases in humidity
and soil water content are all inter-related (Brown, 1993;
ter Steege et al., 1996). Leaching, pH and aluminum
concentration can also be affected by gap size.
However, not all factors increase or decrease at similar
rates with a change in gap size. Germination, growth and
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survival of seedlings are principally affected by changes in
the overall gap climate. In general, secondary commercial
and non-commercial species which have widely-dispersed
seeds and fast-growing juveniles will be favored by large
gap conditions while many, but not all, species which have
a more restricted seed shadow and whose established
offspring show slower growth responses will profit from
the less aggressive competition in small gaps.
Apart from the impact on future establishment of juveniles,
logging operations also tend to select out sound adult trees
of commercial species, decrease their abundance and at the
same time increasing the abundance of non-commercial
species (and defective individuals of commercial species).
As a solution, silvicultural treatments are proposed by the
Celos Silvicultural System. Initially, refinements or
systematic treatments were proposed (de Graaf, 1986) but
if used indiscriminately these may have a devastating effect
on sparsely-stocked forests. Liberations, where noncommercials are only killed if they suppress commercials,
can be proposed as an alternative and may have a less
damaging effect (Jonkers, 1987). However, prescriptions
for liberating a growing stock of timber often are too
complicated to be cost-effective (Chai & Udarbe, 1977).
Both refinements and liberations can be used to increase the
relative abundance of commercials but they also increase
the opening of the canopy, facilitating an even greater postharvest presence of species that are better adapted for
growth and survival after heavy disturbance.
Furthermore, the advantage accrued by these species
during the early post-extraction period can be augmented
by differences in survivorship rates between fast- and slowgrowing species at later stages of the recruitment process.
In general, species which are able to take greater advantage
of the increase in available light initially are also likely to
suffer less mortality at later stages. While mortality of
seedlings is often high (70-90% per year is not
uncommon), mortality of trees in unlogged forest seems to
stabilize at about 1-2% pa once juveniles attain a dbh of 10
cm (Gentry, 1990; Durieu de Madron, 1994). Mortality of
juvenile size-classed (1 cm < dbh < 10 cm) trees is often
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caused by tree falls or branch falls under these conditions
(van der Meer & Bongers in press). Assuming (for
argument sake) that mortality of saplings and
sub-adults is mainly caused by tree or branch
fall, than at a mortality rate of 1 % per year,
a slow grower (2.5 mm yr ') should
experience greater mortality than a faster
10
grower (5 mm
yr"1) due to the longer period of time a slowgrowing individual is resident within a size
class (classes 10 cm wide, which take the
slow grower 40 year and the fast 20 years to
pass through). Recruitment into the next class
is then 0.9940 = 67% compared to 0.9920 =
82% (see Fig. 1). If logging a forest
increases mortality of sub-adults to 2% than
recruitment of slow- and fast-growing species
changes to 0.9840 = 45% and 0.9820= 67%,
respectively. This represents a change of
33% versus 19%. Thus, larger individuals of
slow growing species are more affected by
logging and subsequent treatments than faster
growing species. This difference in
incremental recruitment rates suggest that,
though early establishment of slow-growing
native Guianan species may profit from lowimpact logging methods, a shift in species
10
composition favoring faster-growing species
seems unavoidable. However, we lack proper
models to forecast such changes. Current
models are insufficient to explain the
diversity and/or current changes in forest
composition.
Though the final species composition in a
gap after logging is to a large extent
unpredictable, deciphering the processes
which influence initial recruitment and
subsequent regrowth and survival after
disturbance could provide a framework on
which to assess the relative likelihood of
different outcomes of the gap rebuilding

*

Figure 1.
Recruitment in dbh classes by 1 % and 2% mortality.
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process following logging. In fact, if the unique, slowergrowing, often heavy-wooded species which currently
constitute the largest part of the standing commercial
volume in the Guianas (see Fig. 2) are to be utilized on a
sustained yield basis, then we need to reflect on the
constraints placed on their utilization by the long-term
evolutionary processes which lead to their predominance in
the forests of the Guianas in the first place.
Figure 2.
Standing commercial volume in the Guianas.
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Evolutionary Constraints
The fundamental purpose of virtually all
management models, prescriptions and recommendations
which have been made for tropical rain forests is to in
some way direct the response of the (commercial) forest
stand by designing harvest and post-harvest methods which
promote subsequent recruitment and growth of the
desirable commercial species. Unfortunately, most models
remain unverifiable due to a poor commitment to long-term
monitoring of selectively-logged stands and the few long-
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term records which are available (e.g. Whitmore, 1989).
Yet, utilization of forest for timber continues apace and will
not wait until long-term data become available.

Figure 3.
Model evaluating the potential importance of differences of
both seedling size and relative growth rate.

One means of assessing long-term change in
forests is to examine retrospective indicators
of change, viz.

Dark

•

10000

the magnitude of disturbance events
which are associated with these
changes and

1000

Mora gonggrijpii
100

•

the relative frequency of different lifehistory characteristics (e.g. seed size,
dispersal syndrome, maximum relative
growth rate, maximum adult height,
symbiotic associations, etc.) of species
within a stand.

O)

-

o>

ä
>>

1

T3

0.1

Cecropia obtusa
0.01

Comparing the extent to which forests are
influenced by disturbance events and the
relative commonness of different life-history
characteristics of mature forest species can
allow us to assess, albeit crudely, in what way
disturbance has influenced tree composition.
Forest composition is influenced by
disturbances which span a range of temporal
and spatial scales, but different regional
forests do not necessarily share similar
disturbance histories. The Guianan forests,
and perhaps especially the Guyanan forest,
seem to have evolved under very low
disturbance regimes disproportionately
influenced by treefall events and as a result of
flora with extremely large seeds developed
(Hammond & Brown, 1995). Further evidence
for low disturbance compared to e.g. western
Amazonia is the low species richness of
pioneer genera such as Piper, Ficus,
Psychotria (cf. Gentry, 1990).

10

<D

0.001
0

50

100

150

200

250

300

350

250

300

350

time (days)

Light
10000
1000
100

o>
-

o>
a>

10

"O

0.1
0.01
0.001

0

50

100

150

200

time (days)

BOS NiEuWSLETTER / Vol. 15 (2) /

No. 34 / September 1996

/

67

Seed size appears to be related to the relative growth rate
(RGR), largely through the leaf area ratio (ter Steege,
1993; Boot, 1994). A simple model was constructed for
evaluating the potential importance of differences of both
seedling size and RGR (Boot, 1994). The model shows (see
Fig. 3) that in large gaps a high RGR is the main feature
determining success of a seedling, while in small gaps
initial seedling size may be more important. Thus, while
seedlings of medium to large seeded climax species
establish under a closed canopy, small gaps will favor their
final survival and success, and their initial size is of
importance in attaining dominance. Large gaps will favor
strongly both the establishment and success of much
smaller-seeded, faster-growing pioneers.
From our simple models it seems inevitable that a shift in
forest composition is to be expected under any harvesting
system. Two important conclusions should be drawn:
•

future harvests will consist of lesser valuable species

•

the Guianas are in need of a good system of
protected areas to conserve a part of their
ecosystems in their current state

Furthermore, we are in need of better models to predict
changes in forest composition and biodiversity due to
logging (see also Ek, this volume).
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Helping the Suriname Economy with Sustainable Forestry.
-Reforms in the forest sector in Suriname could give the country an economic boost-

Reforms are needed
In Suriname, forest policy reforms are needed
within a general framework of economic stabilization that
also includes mining and agriculture. To be sure, forestry
alone
will not meet all Suriname's economic development
Nigel Sizer1
needs. At issue here is whether the large-scale timber
concession proposals contribute anything over the long
Suriname, on the north-east coast of South America, is
term: they draw down public assets (in this case forests) to
under enormous pressure - from within and without - to
finance public and private consumption and thus generate
restructure its economy and to heal the wounds of twelve
short-term revenue by depleting the capital stock (forest
years of civil unrest.
reserves) - in reality, a net loss of assets that is clearly
unsustainable. Without economic
Poor, berefi of foreign currency
stabilization, the prevailing financial
reserves, suffering 500 per cent annual
incentives for forest users will
inflation and rising unemployment,
'The market-based approach
overwhelmingly promote unsustainable
Suriname needs to develop. One of its
resource 'mining'.
must be complemented by
most promising resources is its forest,
special provisions developed to
which has the potential to generate
A detailed discussion of Suriname's
promote community forestry
significant revenues, provide thousands
structural adjustment needs is beyond the
and co-management by local
of people with employment and promote
scope of this article, but here we first
people and the private sector. '
economic growth.
consider two issues of special relevance to
forestry.
With this in mind, the country is poised
to award forest concessions covering one fourth of its
The revenue collection system
territory to a small number of foreign timber companies.
The first is revenue collection. A key component of
Our analysis has shown that the proposed concession
economy-wide
reform programmes is reducing public
agreements fail to retain a reasonable share of the profits
deficit
by
cutting
government spending and increasing tax
within the public domain and are likely to lead to a high
collection.
A
prime
opportunity is reform of revenue
degree of environmental and social disruption.
collection from the forest sector.
Is there a better way out of economic strife? This article
explores alternative ways to develop the country's forest
resources.
1 World Resources Institute, 1709 New York Avenue, N.W., Washington,
D C. 20006, USA; Fax: 1-202-638 0036; Email: nigels@wri.org

70

/

BOS NiEuWSLETTER / Vol. 15(2) /

Many forest concessions around the world produce little
government revenue. The fee structures are too complex
and contracts and laws are poorly designed, making
revenue calculation and collection difficult. In addition, the
fees are too low, are not adjusted with inflation and are
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often set administratively rather than according to what the
market will bear. All of these problems are at play in
Suriname.
If most of the revenue owned is not collected, opportunities
for providing incentives via the tax system to reduce the
negative environmental and social impacts of harvesting and
processing are lost. The fees that Suriname collects on
concessions already operating are extraordinarily low,
having been eroded by inflation to virtually nothing (area
fees are US$0.02/ha/yr, royalties are US$0.005-US$0.02
per log and export taxes are 5-10 per cent of FOB prices).
While these fees would be increased dramatically for the
proposed new concessions, improvements could still be
made.
The rate of taxation should ideally be set through the
market. That way, it will be the highest that competing
companies are prepared to pay to purchase access to the
resource, given predefined environmental and social
constraints. The market-based approach must be
complemented by special provisions developed to promote
community forestry and co-management by local people
and the private sector.
We propose a revenue collection scheme with six
components:
•

establish an auction system whereby forest
concessions are awarded to companies that offer the
highest bid to win the right to manage the resource.
A minimum bid, or 'floor' price, would ensure a
reasonable up-front payment to reduce the impact of
collusion among bidders. Prospective bidders would
pay an application fee to cover the cost of assessing
their eligibility to participate in the auction.
Eligibility would be based on an independent review
of financial data and of the firm's record in the
forestry business, including its history in
environmental and labor issues;

•

implement a system of end-products ad valorem
royalties based on estimates of extraction, transport,
and processing costs, as well as information on
market prices, to bring projected profits down to
'normal' rates for foreign investors;

•

require companies that win a concession to pay two
types of 'performance bond' totaling not less than
ten per cent of the estimated investment. The first
bond would last the life of the agreement and be
forfeited to the extent necessary to pay remediation
costs related to negative environmental and social
impacts. The second would help ensure that the
company invests what it says it will invest, perhaps
being released over time as the company fulfills its
obligations;

•

consider removing all incentives and subsidies for
secondary processing of timber in Suriname and
reconsider wether a ban on log exports makes
economic or environmental sense;

•

charge reduced fees for community-based forestry
initiatives and co-management efforts to help
catalyse such schemes;

•

privatise some fee collection and information
gathering activities (such as inventories and cost
studies).

If royalty rates are based on accurate price and cost data
and if institutions are restructured to ensure that royalties
are actually paid, government revenues from proposed
concessions could be more than doubled using the system
proposed here. In addition, a concession awards system
based on auctions tends to discourage speculation and
discriminates against companies that have less efficient
operations. In short, auctions help the government allocate
resources to those who value them most and who will
probably use them most productively.
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Property rights
The second issue is property rights. As recent
studies suggest, poorly defined property rights can attract
irresponsible foreign investors, creating a 'comparative
advantage' (for the foreign investors, not the host country!)
that sparks bilateral trade based on artificially low resource
prices. Suriname's basically open access to forest resources
in the hinterland is a case in point. Trade and foreign
investment only add to the problem, making the over-use of
forest resources all but certain. Given this constellation of
forces, property rights issues should be accorded greater
attention in the design of Suriname's structural adjustment
programme.

Improving use of the 'economic zone'
Before establishing new forestry concessions, the
Government of Suriname might first reform the
administration of the 2.4 million hectares of existing
concessions and cutting permits in the more accessible
'economic zone' in the north of the country. Current
royalty rates and fees have been so devalued by inflation
that they generate less for the treasury than they cost to
collect. Timber sales are below cost, so the country is
losing more money with every harvest. Fees could be
increased by a factor of over one hundred and still fall
below rates charged in some countries, reason enough to
justify a
comprehensive review
of the fees and fee
structure.

Musa employees near Apoera.. The state of Suriname does not make the best profit by using foreign logging
companies to "exploit" its tropical forest resources. ®L. Otter, 1994.
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A major obstacle to
greater productivity
and competitiveness in
domestic forestry
operations is low
capitalisation. As a
result, machinery is
out-of-date and
inefficient and
operators are poorly
trained. Foreign
investment in forestry
in the economic zone
could be promoted. At
the same time, donors
could finance loans to
local producers for
upgrading, together
with a package of
training and marketing
assistance. Again,
such reforms will
succeed only if

Other possible funding sources are debt-for-development
programmes, green venture capital, and green investment
funds.

Suriname streamlines its financial services sector and
exchange controls as part of economy-wide reform.

Land use zoning and planning
Comprehensive land use zoning and planning could
start in Suriname with an ecological-economic zoning
exercise like those recently completed successfully in parts
of Brazil, Bolivia, Colombia and elsewhere. Such an
assessment would reveal the potential for forestry,
agriculture, mining, tourism and other commercial
activities. It could also highlight areas of great biological or
social sensitivity. A land use zoning programme should be
a prerequisite for expanding forestry activities further south
in Suriname.

Alternative financing mechanisms
Various analysts have suggested that it makes
economic sense for citizens and companies in the richer
countries to pay poorer countries and their forest owners to
conserve forest cover, particularly to maintain stored
carbon in biomass. To a limited extent, such payments are
already made in the form of Global Environment Facility
funds and other forms of assistance, and transfers of funds
are also possible under the 'joint implementation' provision
of the Climate Change Convention. Meanwhile, some US
utility companies are entering into agreements with Latin
American countries to develop experimental carbon-offset
schemes. The US-based corporation, Allied Energy
Services, is currently exploring this possibility with
Suriname's government.
Suriname's comparative lack of population growth,
migration and infrastructure development may be an
advantage as the government competes for funds with
Ecuador, Peru, Brazil, and other heavily forested countries.
Suriname could aggressively seek transfers to offset
opportunity costs of conserving its forests to the full extent.
It could emphasise the country's strong conservation
tradition and the high probability that relatively small cash
transfers will keep its forests intact.

A relative lack of investment in forestry is Suriname so far
can also be turned to the country's advantage. Since it
doesn't have significant profitable industries based on
unsustainable timber extraction from natural forest,
Suriname doesn't face a tough transition from unsustainable
to sustainable forestry. Rather, its choice is between
developing a traditional, unsustainable industry, or seeking
investors whose business development strategy centres on
more sustainable, independently certifiable 'green seal'
timber harvesting and processing.
The green timber market is new but it is already large
enough for investors to begin seeking opportunities. In
Europe, the 1995 group of various businesses that trade in
wood products is committed to 'sourcing' all its timber
from sustainable producers by the end of 1995 and, in the
United States, changes are being proposed in the national
building code that could require all builders to use timber
from well-managed sources, immediately creating a billiondollar market.
Given the importance of this emerging market and
Suriname's special position as a country that is blanketed
almost entirely by tropical rainforests but has almost no
existing forest industry, promoting their country as a
producer of timber and non-timber forest products from
well-managed forests could pay off handsomely for the
government and the public.
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Some Conditions and Possibilities for Successful Application of
the CELOS Management System.
-Applying the CELOS Management System requires some conditions to make the system function
well, and actually the margins for sustainable functioning in economical sense as well as
ecologically seem not wide. This does not mean that possibilities are few, as a large area of forest
is available to select areas from, and the market seems benevolent for sustainably produced
timber.-

The CMS briefly explained

Reitze de Graaf1, David Koning and Mirjam
Spierings

Keywords
Silvicultural system; tropical rain forest
management; Suriname; Guianas.

Abstract
The CELOS Management System (CMS) is a forest
management system that combines strictly controlled logging
with a poly cyclic silvicultural system for managing tropical
rainforest in Suriname, possibly in the other Guianas, and
in the Amazon region, for large-scale sustainable
production of quality timber. Together with biological and
technical conditions, the economical/ financial conditions
and the conditions as regards human resources and forest
policy are discussed. CMS shows potential to be used
successfully, but enterprises starting with CMS should be
selective in their choice of location, forest area and
personnel, as these factors may highly influence cost and
production.
1 Wageningen Agricultural University, P.O. Box 342, 6700 AH
Wageningen, The Netherlands.
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The CELOS Management System (CMS) is a
natural forest management system, primarily for growing
valuable timber, but additionally also for other products and
functions of the forest, and was developed for use in the
high dryland forest (Terra Firme forest) of the Forestry
Belt of Suriname. Main basis of the CMS is natural
regeneration of desired timber tree species in a polycyclic
selection felling system. Harvesting cycles are set between
15 and 30 years. To optimize production, harvesting and
silvicultural treatments have been integrated in the system.
Harvesting takes volumes between a minimum and
maximum yield, about 20-40 m3/ha, and at the same time
minimizes damage to the remaining forest. Minimal damage
is effectuated by a number of performances. A one-hundred
percent prospection enables the managers to choose
particular trees and design optimal skid trails. Probing for
stem rot helps to avoid felling bad trees. Felling is
directional, to ease extraction and to reduce damage to
potential crop trees as well as to prevent canopy gaps to
become too large. Winching of the logs to the skid trails
reduces the number and extent of the secondary skid trails.
Main aim of the silvicultural treatments in the first cycle of
the CMS is to optimize growth of tree species with
commercial value. Because of the harvesting the numbers
(standing volume) of valuable trees have diminished. To
avoid depletion of the populations, both gross increment of
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remaining valuable trees, as well as establishment of natural
regeneration of these tree species, have to be stimulated.
Therefore competition among valuable and non-valuable
trees has to be decreased in favour of the first group.
Production of timber will be raised to values around 2 m3/ha
or more, as against the quite low values (about V2 m3/ha)
found in forest harvested without follow-up silvicultural
treatment. Important increment bearers are the trees of
valuable timber species in diameter classes 30-50 cm dbh,
the so-called Potential Crop Trees (PCTs). These usually
are low in numbers, around 20 -30 per ha or even much
less in low-stocked forest. Silvicultural treatment can

raise diameter increment of these PCTs from average
values of 0.4 mm/year to 1 cm/year.
Reduction of competition is effectuated through
refinements. These refinements comprise an effective
reduction of basal area of undesirable tree species, three
times during each felling cycle. Preceding each refinement
a diameter limit is calculated above which all non-valuable
trees are girdled and poisoned. Also badly damaged or
hollow trees of commercial tree species may be eliminated
when not needed as seed trees etc. During the first and
second refinement total basal area is reduced to some value

Figure 1.
Forest profile diagram of a forest once exploited (about 15 trees/ha) some ten years before drawing. Plot size is 20x50 m.
Source: van Bodegom, 1981, reproduced in de Graaf, 1986.
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between two-thirds and one-third of the original basal area
before interferences, depending on the diagnosis of the
stand as regards remaining growing volume of valuable
species. The third refinement (a few years before new
harvest) mainly concentrates on cutting of lianas and palms.
Alternatively the refinements may be substituted by
liberations, that release the valuable trees more individually.
However, such liberations usually do not sufficiently
stimulate establishment of seedlings, and appear to be more
expensive, as more trained personnel has to do the work.

Figures 1 and 2 give an idea about the appearance of the
forest in various stages of the management. All dominant
trees in figure 2 are of commercial species.
The CELOS Silvicultural System, being a part of CMS, is
intended to modify the residual forest (forest after logging)
into a type of selection forest in future. The features of this
selection forest are yet unknown, and therefore the
treatment schemes for the second and third cycle cannot yet
be given. The timber grown has to be of species of good

Figure 2.
Forest profile diagram of an experimental plot which has been treated two times after exploitation, under the CMS (de
Graaf, 1986).
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quality, to compensate for the low volumes per ha taken.
About consequences of CMS for the numerous ecological
processes in the forest not enough is known to be sure of
ecological sustainability in the very long run, but indications
are that the interferences are tolerable for the flora. Effects
on the fauna still have largely to be studied, and indications
are that specialized animals may suffer (Spierings &
Koning, 1996).
As compared with other forest management approaches
elsewhere in development, the CMS adopted a strategy
(silviculturally based) of harvesting relatively little, to
restrict logging damage, and of applying effective
silvicultural treatments, in order to modify the residual
forest. This is the reverse of the more popular approach of
harvesting quite much (to generate income), and to apply
only (very) light silvicultural treatments (as this is
considered to be costly). Logging damage in its silvicultural
effects cannot be simply put at a par with the refinements
applied in CMS, though elder literature suggests so.
For further details about the CMS the reader is referred to
de Graaf (1986), Hendrison (1990), Hendrison & de Graaf
(1987), de Graaf & Poels (1990), de Graaf et al. (1996, in
prep.) and de Graaf (1996).

Conditions
The CELOS Management System is based on a
number of principles as given below (after Hendrison & de
Graaf, 1987 and Hendrison, 1990):
•

Harvesting operations and silvicultural treatments are
integrated;

•

Inventory and prospection are the basis for planning
both harvest and silviculture;

•

Timber extraction is restricted to maintain forest
processes, limiting logging damage and nutrient
exports;

•

The system is polycyclic, with rotations of 15-30
years, depending on growth and dimensions needed
for processing;

•

Management units function as forest districts with
permanent infrastructure (roads, settlements,
sawmills etc.);

•

A strict forest law safeguards legal position of
management units.

From these principles already a considerable amount of
conditions can be derived for application of the CMS.
These especially account for concessionaires sofar
accustomed to handle the forest in their concession as they
preferred, optimizing profits with a short-term view on
ecological and socio-economic aspects. As natural
resources everywhere in the world are diminishing, such
free exploitation probably will not be allowed anymore in
the near future. To say pressure on natural resources will
(automatically) lead to sustained use is not realistic in the
case of natural forests. A certain amount of policy will be
needed.
Four groups of conditions for successful application of
CMS will be discussed here, i.e.:
those in forest management on the technical/
silvicultural level;
economic and financial conditions;
social/human resources conditions; and
policy conditions.

Conditions for harvesting and silviculture
Volume restrictions
Most important restriction is the one about the
maximum volume of timber to be taken. A maximum
volume per ha is set according to local standards, as the
damage done by harvesting is a result of several factors. Of
these the machines and extraction techniques used are one,
and the structure of the forest (e.g. distribution and size of
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trees and the presence of lianas) is another. The maximum
volume to be taken per ha is not calculated as an average
over whole compartments of several hundreds of hectares,
unlike often is done in traditional evaluations. According to
silvicultural views such averaging would mean combining a
clearcutting system at one place with a non-intervention
system at other places, which is very unlike a polycyclic
system.
Thus combining heavy logging in one little area with no
logging at all in the rest of the forest unit, resulting in a low
average values, is not done in CMS, and maximum volume
values have to be adhered to for one-ha areas or 10-ha
areas, with standing order to spread the felling intensity as
much as possible. Such an approach of spreading the
felling/harvesting very evenly means a considerable change
for concessionaires as regards logging operations and
logging instructions to personnel. Also for the sawmill
manager it means change: usually he has to accept more
species to comply with the new policy, also because less
volume of popular species will be available for harvesting.
A comforting thought might be that the trees not taken as a
harvest still remain there to grow further and to be taken in
the next cycle. A silvicultural reality is however that trees in
a forest get lost by all sorts of causes, and that mortality is
about one or even two percent annually, which means that
after twenty years some 20% or more may be lost. This
mortality is not much influenced by CMS treatments, it is
an inherent feature of the original forest, which feature may
slowly change during the domestication process. The
improved production of valuable wood in forest under CMS
is much higher than this lost potential volume, and usually
the quality of trees lost to mortality already was low.
Terrain layout and minimum area needed
Demands on layout and area for CMS are
comparable with the traditional approach. The processing
unit, be it a sawmill or a more complex industry, has to be
of sufficient scale to compete internationally, and this means
usually that it needs minimal annual capacities of 50,000 m3
roundwood intake and often much more. Consequently the
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forest areas needed for supplying this intake are large, of
the order or 50,000 ha net productive forest area or more.
The whole setup thus is of a quite large scale. The forest
managed should be one large unbroken area, or should
form a coherent cluster, to minimize cost of infrastructure
such as roads and guarding and to safeguard ecological
functioning.
Such large areas still can be found, but usually not in a
good setting as regards demands for access to public roads
and other public infrastructure such as needed for good
functioning of the enterprise. Pioneer conditions in general
are a commonly occurring disadvantage for the lumber
industry, and an acceptable combination of forest location
plus processing industry location is often only found at a
high cost for log transportation from stump to sawmill. The
desirable close location of forest and sawmill often is just a
wish that cannot be fulfilled.
The factors as discussed above are also the general ones for
the traditional "non-sustained logging" industry, but are in
the CMS context even more important because of the extra
investment needed in infrastructure and silviculture.
Land, soil and forest quality
Quality of land and soil as well as quality of the
forest stand itself are also important factors for the
prospects for sustainable management of the whole
enterprise. The usually high cost of roads in quite broken
landscapes can make forest management cost soar.
Additionally the control of logging damage becomes more
complicated and costly in steep terrain, even if stand quality
(volume available) is still good, which often is not the case
in broken terrain. Maximal slope percentage for
mechanized extraction is given by Hendrison (1990, p. 161)
as about 25%. Locally, winching on steeper slopes might
be possible, up to distances of 50 m or even more.
If in such a difficult terrain also much non-productive forest
or other vegetation occurs mixed in with the productive
forest, the infrastructure cost per m3 timber sustainably
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produced will rise considerably, maybe up to double or
even three times the cost under easy conditions.
The forest has to be (at least originally) reasonably rich in
commercial timber species, and have a fair structure without
an abundance of lianas, bamboos and palms. Quite large
areas in the Western part of the Surinamese Forestry Belt
are reportedly in liana-rich and thus unacceptable condition.
Also in Paragominas (State of Para, Brazil) large areas on
otherwise good (flat, well-drained) land have much bamboo
and lianas in the forest, making sustainable forest
management for timber most probably a costly and
complicated affair. Maybe such land should be left over to
other land use.
Forest already logged is a less desirable choice for
sustainable forest management, as available volume for
harvesting is low and usually of second class species, and
investments in silviculture still have to be high in first
cycles. Existing roads in the traditional logging setup often
are of lesser quality than needed for the relatively intensive
use in CMS, and than needed to comply with the high
standards necessary to prevent environmental damage.
In regions with a strong hunting pressure the forest usually
has lost many of its important seed dispersal animals, which
is a heavy handicap in silvicultural systems based on natural
regeneration (Spierings & Koning, 1996). About return of
these animals after long years of absence not much is
known, or at least published. Control of hunting is
necessary, and when selecting areas for management under
CMS this has to get attention. See also colour photo section.
With all these conditions as given above, the soil usually
has to be accepted as it is, not to complicate the selection of
the investment object further. Compaction by heavy
machines can be avoided largely by using winching as
extraction method for pre-concentration of logs on the
permanent skid trails.
The conclusion from the discussion as given above is that
for initiating CMS one should be quite critical as regards

choice of area, for location and layout as well as for quality
of forest and terrain. In a study for the forest sector plan of
Suriname, by INFORSCON (1981), some 600,000 ha in
the Forestry Belt of about 1,8 million ha potential forest
land to be managed could be found fit for economical
application of CMS.
As long as very large areas of high forest in the Guianas
are at disposal for such land use planning, no real problem
might arise. Moreover, a considerable area of high forest
should in this land use planning be reserved anyhow purely
for nature conservation, which probably combines very
well with CMS in adjoining areas. Inclusion of a special
Nature Conservation Area of at least 5% of total area in the
CMS management area itself is highly advisable, and this
will help conserve ecological functions in the area used for
timber production. Also the inclusion of other réfugia,
dispersed through the areas under CMS, to help specialized
animals to survive might be considered. This may be
important e.g. for conserving seed dispersal activities of
such animals. The actual form this has to take is yet
unknown.
From experience with plantation forestry, in Suriname as
well as in comparable regions in the Amazon region of
Brazil, it has become clear that demands on location and
land quality for plantation forestry projects are considerably
higher than for semi-natural forest management projects
under CMS. The Monte Dourado Project (formerly Jari
Florestal) in Brazil plans to restrict the plantation area to
the very flat ("Planalto") land where Eucalypt cultivation
can be easily mechanized. In comparison to this plantation
forestry CMS is quite tolerant in its demands, but still it
should not be seen as applicable nearly anywhere if only
high forest is available.

Economic and financial conditions
CMS, like more traditional logging operations, is a largescale operation, and needs fair amounts of capital, mainly
because of the heavy machines for harvesting and
roadmaking. The processing installations might be
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considered separately, but probably an integration of
sustained forest management with a processing industry will
improve viability for both forest management as well as for
the processing industry, at least in the long run. When
forest has to be bought instead of being handed out as a
concession, the capital cost of the land increases the
financial load, but also opens possibilities of
financial gain when land prices improve.

towards sustained forest management, that prices for
products from sustained management will be substantially
better than those from non-sustained production. ITTA
regulations demand that forest management in timber
exporting countries has to be sustainable from the year

Competition worldwide is strong in the timber
industry, and few protective measures are taken by
governments. This competition probably will not
diminish coming decades. To be competitive a
timber company working under sustained forest
management for timber production has to calculate
well and select its investment objects with care.
Probably it will be somewhat easier to finance
sustained yield management in future because
public opinions will turn more favourable to
investments in good land use.
Traditionally the reaction of concessionaires
provoked by the heavy competition was to ask for,
bribe, or even force the government to issue
concessions at bargain prices. The forest itself was
thus available as a cheap resource, and received not
much respect. Meanwhile the producers of the
heavy logging machines were not vulnerable to
such pressure for bargains, and the cost of "forest
management" thus was mainly determined by the
extraction cost. This apparently left no room for
other inputs such as silviculture to guarantee
sustained yield.
The strict control of the logging volumes and the
logging damage as well as the silvicultural inputs
over the cycle in CMS do reduce the immediate
profits of the enterprise, which effect is made more
acceptable when sustained yield management cost is
(partly) compensated by a premium to be paid by
the customer. Indeed this is one of the great
expectations that underlie the actual movement
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A tree of commercial species in a 20 years old experimental plot in Mapane,
Suriname, where CMS has been applied with only one initial treatment. Standing
harvestable volume is now again around 40 m/ha.®de Craaf, 1996.
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2000 on, and this kind of international rules will indeed help
much.

some adaptation, as mainly knowledge and labour are
needed to steer the forest ecosystem.

The higher costs of CMS should pay back themselves in
future. Investments are made in infrastructure (roads,
internal forest management structure such as line grid) and
in stand structure (potential volume left standing,
silvicultural inputs).

Social/human resources conditions

The permanent infrastructure once built remains to be used
in next cycles. Maintenance costs are sometimes quite high
under the prevailing (climatic) conditions, and high interest
rates make the economic horizon for such investments in
sustainability to be quite nearby. On the other hand: forest
exploitation with the very long harvesting cycles needed
when no silviculture nor control on logging damage are
applied, asks for several times the area needed for
management under CMS to get the same yield. This is quite
expensive in cost of land and infrastructure.
The investments in silviculture are about xh to 1/4 man day
plus less than half a dollar for arboricide mixture per m3 of
harvestable timber grown under CMS, depending on the
forest structure and richness. With compound interest this
will easily become double that value in twenty years. With
labour cost around 15 US$/day, a half man day input still is
not much as compared with the cost of harvesting and
transporting that m3, which may range from 20 to 60 US$.
This harvesting cost is for a large part machine cost, while
silvicultural cost is mainly labour cost. The alternative for
growing the timber with silviculture, i.e. finding the volume
elsewhere, usually at a much higher transport cost, also is
not cheap. The tree in the photo after a 20-year's cycle
under CMS is ready to be harvested.
The CMS was developed for large-scale applications, but
may provide also options for small-scale enterprises. The
harvesting approach of CMS might be adapted to smallscale operations with annual harvests of a few hundreds m3
of logs by sharing the expensive machines in a cooperative
set-up with other enterprises. The silvicultural part of CMS
might be applied fairly easily in small-scale operations, with

Application of the CMS asks for educated, trained and
experienced managers and for relatively large numbers of
people trained or skilled in the work in the forest, to use the
machines for harvesting as well as to execute silvicultural
operations. Preliminarily data indicate that about 250500 ha of productive forest need one labourer in CMS.
These comprise quite a diversity of semi-permanent jobs in
regions that usually offer not much of this kind. Traditional
timber exploitations are definitely less in this respect.
The need for personnel means that education and training is
an important part in the planning when introducing CMS in
a region. Managers usually have to be introduced from
more developed regions, but also these must be trained in
the system. Most work is done by employees from the local
population, in forest operations such as harvesting and
silvicultural treatment, as well as in the processing
industry, and the administration. Training the labour for
harvesting and other operations not only improves the
quality of the production, but also will reduce accident rates
which traditionally are high in forest harvesting operations.
It is more rational to improve living conditions for
personnel (schools, housing etc.) in the permanent and
more intensive land use set-up of CMS than it is in
traditional logging operations with little perspective for the
future.

Policy
Long-term commitment is usually improved by ownership
and a strong tenure on the land. The concession system in
this respect is a second choice, but might be improved by
applying very long periods.
The really large area of untouched forest still available in
the Amazon region, several hundreds of millions of
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hectares, makes enterprises inclined to reckon with
unlimited timber stores at least for the next decades. The
bottleneck then seems to be the market and the processing
of the logs into marketable products rather than growing
timber for the future. From a macro-economic point of view
this probably is not good for developing regions which seem
sofar to have no good alternatives for profitable land use
than forestry.
Forest laws can be a help to stimulate sustained forest
management, but often regulation is overdone, as e.g is the
case with prohibition of log export, which tends to keep
national log markets isolated from international competition,
resulting in very low, even unrealistic, log prices
("stumpage cost") that prohibit any spending on silviculture
to produce new logs in future.
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A Model Forest Management Unit as an Implementing Tool for
the CELOS Management System.
-There is evidence that CMS is feasible in terms of economy and ecology and is not conflicting
with the interests of actors of any kind-

The features of CMS
The CELOS Management System (CMS) has a set
of features which makes it suitable for the sustainable
management of tropical rain forests. The system is
sufficiently developed to control commercial logging
operations, to reduce logging damage and to accomplish
regeneration of the remaining forest. It is fitting in the
current perception on natural resource management and
sustainable development. The prospects of CMS are
promising in this respect, not only for Suriname, but also
for other neo-tropical countries. The features meant are (for
details see Schmidt & Schotveld, 1996):

P. Schmidt1 & J. Hendrison1

Keywords
CELOS Management System; model forest
management unit; socio-economic; ecological and
silvicultural features.

Ecological and silvicultural features
•

CMS is based on a polycyclic silvicultural system
permitting a timber harvest every 20 to 25 years, a
period which should be adapted to local conditions.
This relatively short rotation period enables
acceptable financial returns.

•

CMS is compatible with nature conservation and
environmental protection. The minor loss of
biodiversity is probably not effecting the ecological
stability and is not necessarily leading to
deterioration of growth conditions.

•

A CMS managed forest can gradually be changed
into a semi-natural production forest with a sound
ecological basis. In addition to periodical harvests of
mature trees, such a forest could also yield
commercial sized timber from normal thinnings,

The Amazonian forests of South America form the largest
rain forests area of the world. They are representing a rich
source of products and services, not only for the national,
but also for the world population.
This source should be protected and managed in such a
way that continuous utilisation is not leading to
deterioration of this unique ecosystem, but that it remains
intact to contribute sustainably to the needs of local,
regional and national societies. Forest management systems
like CMS offer the opportunity to achieve this aim (de
Graaf, 1986; Jonkers, 1987; Hendrison, 1990; van
Bodegom & de Graaf, 1991).
' Wageningen Agricultural University, Department of Forestry, P.O. Box
342, NL 6700 AH Wageningen, The Netherlands.
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gradually replacing the need of liberation thinnings.
Finally the forests will obtain the structure of a
selection forest (cf. Matthews, 1989) or a
Plenterwald (cf. Lamprecht, 1986).
•

The use of the CELOS Harvesting System, apart
from the CELOS Silvicultural System, will reduce
damage to the remaining stand, leaving the forest in
a better condition than after traditional logging.

Social features
•

The application of CMS will favour all social groups
involved in forest use.

•

Non-timber products will remain harvestable in a
forest domesticated under a CMS regime.

•

Forest under CMS are managed forests and
consequently have a better chance to survive than
unmanaged forests.

•

By transforming forests on suitable sites into
domesticated, managed forests, a regular flow of
raw material can be created for the wood-processing
industry, which ensures permanent jobs.

Economic and administrative features
•

Timber out of CMS-managed forest estates is
probably eligible for certification ("eco-labelling"),
or could easily be upgraded for acceptance.

•

Forests under CMS management are relatively easy
to control for a forest authority.

•

Opting for CMS as a special class between
conservation forests and pure productions forests
(plantations) may facilitate the process of land use
planning and allocation of forest land.

•

CMS is, while based on current harvesting
equipment, economically feasible.

To conclude: there is evidence that CMS is feasible in
terms of economy and ecology and is not conflicting with
the interests of actors of any kind.

The implementation of CMS
The research from which the CMS was developed,
was largely carried out in plots on an experimental scale.
Only a few experiments were carried out on a semipractical scale. On the other hand, a set of experiments
were monitored during one and a half decade. Recently,
new records were collected of developments in these
experimental plots, almost 25 years after the start (de
Graaf, 1966). An actual implementation of CMS on a
commercial basis started just a couple of years ago
(Hendrison, 1996; de Graaf 1996). Although scientific
results are not yet available, the methods of controlled
logging according to CELOS Harvesting System (CHS) are
successfully applied.
Nevertheless, the first stage of the development of the
forest management system CMS can be considered as
successfully accomplished. The introduction of CMS on a
larger scale should be promoted by the establishment of a
Model Forest Management Unit. Such a model venture can
promote the further development of the system and can
offer opportunities for research and training. This venture
should be run on a commercial base to convince
entrepreneurs of its viability. The pilot operations should
start somewhere in the tropics to proof that CMS is ready
for commercial application. This model venture could
manage a forest of say 100,000 ha (four standard
management units) while having facilities for research and
training.
The first step towards a wider application of CMS in
Suriname has been made by the intention of its government
to establish in the Kabo area a model joint-venture in close
cooperation with the logging and wood-processing industry.
At this moment plans are being made to start with a Model
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Forest Management Unit, under initiative of CELOS
(Center for Agricultural Research in Suriname) and in close
Cooperation with institutions in Suriname (University of
Suriname, Suriname Forest Service, Bruynzeel Timber
Company), the Netherlands (Department of Forestry,
Wageningen Agricultural University; Department of Plant
Ecology, Utrecht University) and a selected group of
countries in South America (UNAMAZ).

The purpose of a model forest
management unit under CMS

forest management can be combined with efficient
operations with acceptable financial return.
A CMS venture still will have the obligation to work
efficiently and to control costs. As a consequence, the
conditions for site selection, stocking and quality of
commercial timber, accessibility and infrastructure should
be regarded carefully in order to maximize financial return.
Figure 1.
Map of Suriname.

A Model Forest Management Unit can be used
for the purpose of introducing CMS for commercial
use, training of required staff and advanced research
on forest management systems.

ATLANTIC OCEAN

Commercially-operated venture
A Model Forest Management Unit has to be operated
as a commercial venture. This is the only way to
convince the private industry of the viability of CMS.
Emphasis should be put on the forest unit with its
harvesting and silvicultural operations, while the
extension with a wood-processing plant could be
considered as an option to improve the financial
output.
A commercial firm has the opportunity to work more
efficiently than a governmental enterprise. Yet, a
commercial firm too is bound to respect the rules of
controlled logging and to make the required
investments in stand improvement and forest
conservation. A substantial part of the annual profits
has to be allocated for this purpose. This is a
consequence of the philosophy of sustainable forest
management, which also means that income from the forest
is generated on a sustainable basis and not, as in
conventional logging, in a once-only "timber mining"
operation. In spite of these important restrictions, a wellmanaged venture can demonstrate convincingly how wise
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Training center
Although the model venture should be run as a private
company it should have education facilities to train staff on
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both technical and managerial level. At least a wellequipped workshop and modern class room should be
available to perform a training program, which has to
include vocational training for technical and forest staff.

•

how to assess the impact on biodiversity,
regeneration and recruitment, nutrient cycling,
pollination, seed dispersal and germination, and on
the hydrological system;

For a successful application of CMS, skilled forest workers
(tree spotters, compass-men, "refiners") and machine
operators are required. In addition to technical training,
workers on all level have to be educated to respect and
protect the forest as a unique ecosystem and a renewable
natural resource.

•

what is the impact on local societies and what are
the effects of migration of people from outside the
region?

The vocational training could largely be realized on the spot
in the forest management unit. The training program could
preferably be designed and performed in close cooperation
with existing forestry training institutes, with sponsoring of
an agency for international development cooperation. Costs
of training should be funded from other resources and not
from the budget of the Model Venture.

Post-harvesting silvicultural treatment.
CMS is a polycyclic system with silvicultural
interferences to stimulate growth of commercial trees. The
study with regard to the second and third refinement has
still to be continued to complete the CELOS Silvicultural
System (CSS).

Research center
The model venture, with its forest management unit, offers
a unique opportunity to carry out research that is related to
the further development of CMS and to the monitoring of
environmental impacts. In the area under management,
permanent sampling plots (PSPs) have to be set out to study
short-term and long-term effects of logging and silvicultural
operations. A comprehensive research program should be
designed by a leading national research institute in close
cooperation with international or regional partners. The
program should not be financed by the Model Venture, but
by participating research institutes and their sponsors. Main
research efforts could be focused on problems such as:
•

how to adapt CMS to local conditions and large
scale operations;

•

is CMS also economically feasible;

•

when and how should the second and third
silvicultural intervention be carried out;

Given these set of research questions the following projects
are recommended to start with:

Operational efficiency and feasibility of CMS.
A study of high priority to investigate the economic
feasibility of CMS and also to design a cost-control and
accounting system for forest operations.
Advance regeneration and model building.
By studying the life cycle of a tree population with
the aid of simulation models, more insight could be gained
in the resource availability on the long term. This is needed
to adjust CMS for locations with different stand and site
conditions.
Impact on biodiversity and related factors.
To study the consequences of selective harvesting on
species composition, pollination, seed dispersion and
related factors.

Environmental impact assessment.
These may include a number of biotic and abiotic
factors in relation to degradation of vegetation and forest
soil.
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Social impacts.
Wise forest use may create jobs (and regular
income) for local people and forest dwellers, but might also
disturb the life of these forest communities. Shifting
cultivation along forest roads and migration from outside
the region are also social effects to be studied.

Concluding notes
The establishment of a Model Forest Management
Unit somewhere in the neo-tropics is a must to stimulate the
implementation of regular management of tropical rain
forests. A model venture could serve as a powerful tool and
example to achieve this aim. Nevertheless, there is also a
risk of demonstrating a scientific experiment of no real
social-economic significance. Therefor, some conditions
and recommendations should be taken into account in the
establishment and administration of a model venture:
•

•

•

•
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In selecting a suitable site for the model venture, full
support of the national government is needed. This
concerns not only the allocation of a forest area, but
also the commitment that the area will be set apart
for long-term use. The assigned area should
preferably be subjected to a land use program.
There should be a Forest Law in operation, which
stipulates how forest land has to be managed and
used in a sustainable way.
The Model Forest Management Unit should be set
up as a joint venture of a national research institute,
a private company or association of private forest
industries, with the support of an international
agency. The private company has to be prepared to
make the necessary investments in equipment and
infrastructure.
The initial capital for opening up the forest,
establishing personnel accommodation and training
the personnel should be considered as an investment
in rural socio-economic development. International
development cooperation should be endeavoured to
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make these initial investments.
•

The selection of personnel on all levels should be a
matter of great concern. A full commitment to
conservational forestry is required to perform
according to the rules of sustainable management.

The time has passed to wait any longer for scientific
evidence of the feasibility of CMS. The second phase of
implementation has to be started.
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Management Systems for Natural Tropical Forests:
the Practical Value of the CELOS Management System.
Summary and Conclusions of the Seminar held on February 23, 1996 at the International Agricultural
Centre, Wageningen, The Netherlands.

The CMS consists of both the CELOS Harvesting System
(CHS) and the CELOS Silvicultural System (CSS); these
systems are integrated, depend on each other and partly use
the same forest data.
The CHS comprises forest inventory before harvest, well
organized skidder operations and planned felling of trees.
The CSS comprises periodical treatment of the forest. Both
the logger and the silviculturist should realize that they are
bound to each other.

A. Schotveld1,3 and P. Schmidt2,3
Among the various systems which have been designed for
sustainable management of tropical forests is the polycyclic
CELOS Management System (CMS), of which the basic
design was developed in Suriname in order to be used in the
Forestry Belt, the region between the coastal area of
Suriname and the country's hardly accessible interior. At the
beginning of the eighties the system was theoretically worked
out to a great extent, but various constraints prevented the
continuation of the research in an adequate way and the
implementation on a practical scale.
1 National Reference Centre for Nature Management (IKC-N), Wageningen,
The Netherlands.
2 Wageningen Agricultural University (WAU), Wageningen,
The Netherlands.

3

The seminar was organized by the National Reference Centre for Nature
Management (IKC-N, Tel.: +317-474801, Fax: +317-427561) in
cooperation with the Wageningen Agricultural University (WAU, Tel.:
+317-484426, Fax: +317-483542).

At present a growing concern regarding sustainability of
forest management in Suriname and its neighboring countries
may lead to the resumption of the research. There are signs
indicating that the government, trade and industry, and the
local population in Suriname are ready to cooperate.
International organizations like ITTO presumably will
support this development.
Data from a part of the former research areas which recently
were made available, confirm the positive expectations
concerning the sustainability of silviculture and forest
management under CMS; judging on present knowledge the
design of the system seems effective and viable, justifying
application of the system in commercial timber exploitation.
However, apparently it is not yet possible to translate directly
the results of the former scientific research into measures of
practical and economically viable management. Thus the
application of CMS on management scale forms the last
stage of the research-phase, and will eventually clarify
whether the claim of sustainability of CMS is justified or not.
The necessary ecological and silvicultural support to the
application of CMS on management scale requires reference
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data out of research plots; obviously the original
research-plots in Suriname might be used for this
purpose and should be kept in due order.
Also the economic feasibility has to be investigated
more in detail.
For a successful introduction of CMS on the scale
of the management unit a comprehensive approach
in research and practical application is needed; the
concept of "sustainable" implies a balanced
consideration of social, economic and ecological
aspects. Therefore, during this introductory period,
research should be focussed on disciplines such as
silviculture, ecology, economy, technology,
sociology. More details are given below. Aspects
concerning certification for sustainable
management (eco-labeling) should also be
considered.
To compensate for low growth rate and decline in
populations of commercial species after an harvest
operation sensu CHS, silvicultural treatments are
necessary to ensure future commercial potential of
the forest. Until now these interventions were
tested only under one ecological condition and on
research scale; moreover, the second and eventual
following treatments were tested only on even
smaller scale. Future silvicultural research should
concentrate on issues such as adaption to other
geographical and thus ecological conditions,
upgrading to large scale practical implementation,
fine-tuning to ecological (nutrient cycling,
regeneration and recruitment, floristic and faunistic
biodiversity) conditions.
Old and new results of research into characteristics
of timber out of these forest, and new timber
conservation techniques, and new uses for timber

CJ. Zondervan and assistants at a CELOS experimental plot. Despite the newly
erected sign Musa activities in CELOS plots have been reported. ®CELOS, 1996.

can induce changes in the list of commercially
interesting tree species. This development could induce
changes in important details of the CMS, specially regarding

The management system should be attuned to the character of
the ecosystem. Hence, regarding the ecological constraints

the CSS.

attention should be given to the hydrological cycle, nutrient
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cycle, forest dynamics (mortality, natural and artificial gap
creation, effects on species composition etc.
Recommendations gathered from scientific insight so far
point out that forestry under low intensity of exploitation
appears to be a good land use option, at least on sandy soils;
it has fairly small impact on the hydrological and nutrient
cycle at catchment level.
As at present it is not clear what the effect of larger logging
gaps and increased mortality will be on future forest
composition, but a change in composition must be expected,
even with the most moderate harvesting system. Thus to
provide for a reference level a comprehensive protected area
strategy is needed and should not pose large logistical
problems in Suriname and in the Guianas where large tracks
of forest are still relatively undisturbed.
Regarding issues of economical nature, connected with CMS
as an enterprise, a number of requirements have to be taken
into account for a successful application, like land tenure,
site selection and layout of a management unit, and the
management plan.
It should be realized, that the necessary investments at the
beginning of the cycle calls for financial arrangements in
advance. This money will be forthcoming by earnings of the
harvest of timber.
Besides that, the system apparently should be profitable on
the long term, otherwise there will be no manager ready to
adopt it.
A relevant economical question regards the economic return
of the system.
Practical experience is needed; so a model forest is a
solution.
Answers are to be formulated on practical questions, such as
the unit costs of the subsystems CHS and CSS, the social
benefits of CMS, the costs for infrastructure and the market
prospects for timber from sustainably managed forests.
Increase of fees and royalties will be necessary in order to
cover those costs.

An interesting option might be the introduction of the CMS
in a gradual way. Although in the CMS the CHS and the CSS
are integrated into one system, the CHS could be used as a
starter. Moreover, as unit costs of controlled logging
according to CHS are significantly lower when compared
with the conventional harvesting practice (uncontrolled
logging) and leaves the forest in a better shape, it should be
implemented as soon as possible (i.e. enforced at once). Of
course, CHS is more expensive than efficient commercial
logging without a preceding inventory, while no protective
measures are taken to conserve the remaining forest; but
perhaps solutions could be developed here. After that the
concessionaires are used to this way of exploitation, the CSS
part of CMS is easier introduced to them.
In order to run CMS properly organizational problems have
to be solved and forest policy has to be implemented. This
means a wider approach than the mere solution of technical
problems in the field of silviculture and harvesting of timber.
The items concerned to be relevant are the implementation of
a comprehensive forest policy and the organization of
support by the local inhabitants of the forest area. Important
is to get the manpower involved which is available on the
spot, and not to spend much energy the people that live and
work elsewhere to persuade to return.
Forest policy needs to be consistent, for the long term and in
all respects focussed at sustainability. Sustained management
of the source should find its base in adequate forest
legislation, effective land use planning, clear definition of
forest functions, and clear agreements. It is necessary to
design the rules in a way that frequent control is not needed.
Proper land use planning with allocation of forest land for
the various forest functions should provide for the status of a
permanent forest estate for the forests with a production
function, and for the framework for obligatory forest
management plans of specified quality at the management
unit level.
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Concessions should be granted for the long term. Increasing
the royalties is an option that deserves attention.
Education is another aspect.
One of the social aspects regarding successful venture of
timber exploitation under CMS is support in society.
NGOs in Suriname at present are reaching a certain level of
organization which enables them to participate effectively in
the process of decision making. It is important to make use of
these social involvement as a component of an integrated
development plan for the interior of Suriname.
Furthermore it seems important to alter the reigning selfish
mentality into a more cooperative and positive attitude.
The problem how to raise the standard of living still remains
to be solved.
It should be kept in mind that the concept CMS originally is
that of large-scale and mechanized management. It is
therefore that research should be resumed in order to bring an
important natural resource of Suriname under sustainable
development.
But presently it might be desirable to investigate wether the
concept might be adapted in such a way, that it also comes
into reach also of the locally oriented economy which for the
time being is not able to adopt the highly technical approach.
So the inhabitants of the forest area might take part in the
economic development process in a more profitable way than
as laborers of a big exploitation company.

In the coming years other functions of the forest, such as
extraction of non-timber products, preservation of
biodiversity, protective functions and ecotourism might be
given the necessary attention.
Wood plantations are not an appropriate alternative for
supply of timber; they are not sufficiently cost effective.
The evaluation of a silvicultural system is a process which is
going to last many years. In order to conduct this process
efficiently an administrative and technical centre is needed;
the existing CELOS in Paramaribo is to be considered for
that purpose. Financial support from abroad, at least during
the initial years, might be a crucial factor regarding future
success.
The increasing attention for sustainable forest management
might lead in the coming years to the application of CMS in
those Latin-American countries, where forest policies are
changing in favor of sustainable management.
As mentionëd above a number of the developments could be
exercised and studied in a Model Forest Management Unit
under CMS. Such a MFMU in one or more of the countries
on the Guyana Shield, should be run as a commercial
venture, to show the political, economical and social
feasibility of CMS. Moreover it could be used as an
educational and training centre for the region and offer
facilities for research into a large number of aspects of
sustainable forest management.

During the years the CMS was designed and researched
obviously timber harvesting was the main objective.
However, the CMS is not necessarily confined to the
extraction of timber.
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CELOS, CMS and UNAMAZ:
their Importance for and Contribution to Sustainable
Management of the Amazonian Tropical Rainforests.
-UNAMAZ, a scientific organization of universities and research institutes in the Amazon-Pact
countries plans to promote the sustainable management of the Amazonian tropical rainforest as a
multinational forest management project.-

CELOS and CMS
CELOS, the Centre for Agricultural Research in
Suriname, is a former auxiliary branch of the Wageningen
Agricultural University. Between 1967 and 1983 forestry
researchers at CELOS developed and described a polycyclic
forest management system; better known as the CELOS
Management System (CMS).

G.J. Zondervan'

Keywords
CELOS; CMS; Model Forest Management Unit;
UNAMAZ.

Introduction
"The Amazonian rainforest represents some 70% of
the tropical rainforest still unexploited. The 1992 Rio
conference (AGENDA 21) pointed out the necessity of the
economical valorization of forest resources in order to help
development in the owner countries, but also brought back
the ecological challenge of the preservation of the Amazon
forest (genetic diversity, influence on regional climate,
global change,..). Sustainable forest management for wood
production is often the best land use to conciliate
development and protection." (Statement from the 1995
Manaus meeting).
Nowadays the speed of logging and clear cutting in the
Amazon forests are of global concern. Since the largest
patch of existing tropical rainforest area crosses the borders
of eight Latin American countries, the need was felt to
work towards a "Multinational Forest Management
Project."
' CELOS, PO Box 1914, Paramaribo, Suriname; Phone: +597-490889; Fax:
+597-498069.

Due to political turmoil in Suriname between 1983 and
1995 all forestry research at CELOS was abandoned,
leaving field evaluation of the experimental plots
unexamined in its most critical period. Since 1995 new
attempts and consideration have been made to establish a
new cooperationship between universities in Suriname and
The Netherlands for forestry research. Momentarily, plans
are worked out to establish a so-called
"Modelhoutvesterij", which can best be described as a
Model Forest Management Operation System."

SYLVOLAB's initiative
SYLVOLAB-GUYANA (French Guiana) is a
scientific complex created in 1994 to perform forestry
research in French Guiana, and aimed to research the
physical and biological patterns of tropical moist forest
ecosystems behavior and management application in French
Guiana.
In 1993 SYLVOLAB took the initiative and organized a
meeting with scientists working in Amazonia and the
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Guianas in Kourou. Its topic was silviculture in natural
forest. The participants in this workshop wished the
creation of a multinational project of real scale
demonstration of sustainable forest management for wood
production.
The specific objectives of the project are:
•

•
•
•

to establish and carry out management plans on
more or less 10,000 ha units for sustainable timber
production (technically, socially, economically and
ecologically speaking);
to help knowledge transfer between research and
productive sectors;
to guarantee the ecological sustainability of the
proposed management systems; and
to guarantee the technical, social and economical
sustainability of the proposed management systems.

UNAMAZ
UNAMAZ is an acronym for "Asociación de
Universidades Amazónicas", and was founded in 1987.
Members are institutions of higher education and research
of the Amazon-Pact countries Bolivia, Brasil, Colombia,
Ecuador, Guyana, Peru, Suriname and Venezuela. Canada
(Université du Québec à Montreal) and French Guiana are
associate members.
UNAMAZ is a non-governmental scientific, technological
and cultural organization and makes efforts to integrate the
cooperation between the universities and research institutes
in the Amazon countries. Its main concern is to enhance
Amazonian solidarity and promotion of sustainable
development beneficiary to human populations as well as
ecology in the region.

At the meeting in Kourou it was also decided to give the
idea of SYLVOLAB a more regional approach. The project
was presented to and adopted by UNAMAZ. UNAMAZ at

/
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The proposal to establish the project at different locations in
various countries, thus adapting the system to a larger area
than only the Guyana Shield, in the Amazon basin led to
the third meeting.

The third meeting
The third meeting, "Reuniâo de Preparaçao do Projeto
Multinational de Manejo Florestal", was also held in
Manaus in June 1995. The meeting was scheduled for all
ATCs (Amazon Treaty Countries) and in this meeting
active participants (with research sites in the countries)
should be determined. Since all ATCs were interested to
participate as active countries and it was decided to
establish a maximum of 5 locations (sites) distributed
throughout the Amazon basin, further selection criteria had
to be formulated.
The objectives of this meeting were formulated as follows:
•
•
•
•

to adopt the principles of the multinational forest
management project;
to select the sites which are going to participate in
the project;
to define the project organization; and
to define the work plan.

The following recommendations were given and adopted by
the participants:

The second meeting
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its turn launched a project "Multinational Sustainable
Forest Management" and ordered a meeting in Manaus,
Brasil in 1994 to determine the strategic approach for the
project. At this meeting Suriname did not participate and
only French Guiana and Brasil proposed their respective
sites, Counami in French Guiana and Altamira (Para) and
Nova Olinda (Acre) in Brasil.

•
•
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to ensure the participation of the productive sector;
to take into account, with the sites projects, nontimber products; and

•

to have an integrated conception of forest
management in the sites projects.

Again this meeting was adjourned without
reaching consensus with respect to site
allocation. However, a number of decisive
conclusions was formulated as a starting point
for the coming meeting before the end of 1996:
•

•

•

each country which wanted to opt as an
active participant should present a
technical project-proposal to
SYLVOLAB before the end of June
1996;
a selection committee of four specialists
chosen by the president of UNAMAZ
will select 5 "core sites" based upon
evaluations of the proposals; and
other countries which are not selected as
core sites will participate in the project
as "satellite locations". These satellite
countries will participate in all seminars
and training activities within the
framework of the project.

The proposal of Suriname

Will the new initiatives to recuperate CELOS be translated into the implementation of
a model forest management unit based on the CELOS Management Systemi"
®N. Van Seetcrs, 1995.

Taking into consideration that the CMS was developed
under CELOS/University of Suriname responsibility gives
Suriname a great advantage in know-how of the system and
it is expected that Suriname will be chosen as one of the
core sites.
It must be understood though, that the CMS has until now
never been applied in an operational forest exploitation
other than the field experiment conducted by Dr. Ir. J.
Hendrison in the Mapane area in Suriname. This
experiment provided valuable information of field
constraints but had no follow-up. The area investigated and
exploited then was 640 hectares.

For implementing the CMS in a "Modelhoutvesterij",
CELOS and Bruynzeel Suriname Houtmaatschappij (BSH) the largest bonafide integrated forest and sawmilling
operation in Suriname- signed a letter of intend in 1995 as
follow-up to the UNAMAZ proposal.
BSH operates in a forest concession of 50,000 ha in the
Kabo area. Part of this concession (10,000 ha) has been set
apart for the "Modelhoutvesterij". In the same area part of
the initial research of the CMS had been done; the forest
type meets the boundary conditions set as one of the criteria
by UNAMAZ. CELOS and BSH agreed to start operations
in this part of the concession m early 1997.
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Financing
Maybe the biggest constraint in the UNAMAZ setup is the
problem of financing the project. Basically, each party must
look for its own funding. Taking into account each site,
operation will cost over 1 million US$ to start up. Given
the weak financial position of most countries involved this
can lead to serious delay and even inability to start and/or
continue with the project. Expectations are that due to this
reason - if no funding can be generated from sustainable
sources- and despite the urgent need to bring the project
into implementation, it might well end up staying shelved
for a long time to come.

CELOS and the "Modelhoutvesterij"
This concept is not new and surely not an
UNAMAZ idea. For years now -since the early seventiesthe need for such operations, which also can be expected to
"Model Sawmilling Management Operations", was
identified both at CELOS and at the then thriving Forest
Service of Suriname (dienst Landsbosbeheer - LBB). Both
parties at that time had funds as well as the know-how to
spend for research in forestry. Combination of the results
led to the basic concept of the CMS.
Due to the internal war in Suriname however, all forestry
research and cooperation between universities had to be
shelved prematurely since 1983.

Alternative
The renewed interest for mutual cooperation
between CELOS and Wageningen Agricultural University
(WAU) in 1995, now also supported by the
RijksUniverstiteit Utrecht (RUU), led to a proposal for a
feasibility study named "The CMS in a Model Forest
Management Unit" (Het CMS in een modelhoutvesterij).
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The funds for this proposal are now under discussion at the
Directorate General for International Cooperation (DGIS,
part of the Dutch Ministry of Foreign Affairs). It is
expected that a joint and equally represented team from
CELOS and WAU will start in September 1996 with this
study. The objective is the development of a management
plan for establishment of a "Modelhoutvesterij" in
Suriname with application of the CMS, with adaptations to
present perceptions in sustainable forest management.
This study will take about 6 months, whereupon - if
necessary funds are committed- implementation can start
together with BSH in their concession at Kabo.
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International Cooperation and Biodiversity in the Guyana Shield.
-The politics and (informal) market economies of the region are closely associated with the
financial situation (debt burden, capital flight, inflation, exchange rates). Most of the Guyana
Shield countries cooperate to some extent with the IMF to restructure their economy, and
especially to improve their financial record. The IMF, as one of the key players, will have to be
involved in any form of international cooperation concerning the Guyana Shield.-

swamps. Vast areas with very low human presence, which
could be managed for the conservation of large mammals,
are still present.

Wouter Veening1 & Anton Ellenbroek'

Keywords
Guyana Shield; international cooperation; Amazon
Cooperation Treaty; Global Environment Facility, InterAmerican Development Bank; IMF.

Cause and case for international
cooperation
The Guyana Shield is one of the world's unique
centres of biodiversity. Once attached to the West African
Shield -before the opening of the Atlantic Ocean 115
million years ago- the Guyana Shield now stretches from
Amapa in North East Brazil through the three Guianas,
Venezuela and Colombia until it hits the Andes.
Ecologically, the Guyana Shield forms the transition zone
between the Amazonian and Caribbean regions, with good
representation of both. It also possesses a tremendous
endemic biological diversity. Rare birds and diverse
mammals in relatively good populations indicate that the
ecosystems are still intact. The many local and regional
endemic species thrive in a heterogeneity of environments,
with grasslands, open woodlands, dense and open forests,
isolated mountain ranges, and saltwater and freshwater
1 Netherlands Committee for IUCN, Plantage Middenlaan 2B, 1018 DD
Amsterdam; Tel.: +31-(0)20-6261732; Fax: +31-(0)20-6279349; Email:
nciucn@dds. nl

The region's essential contribution to the world's genetic
pool, hydrological balance, and climatic stability is only
beginning to be understood. For instance, the influence of
vegetation loss in the area on the severity of tropical storms
is unknown. An upturn in major hurricanes, fuelled by an
increase in temperature, could bring unprecedented losses
of property and life across the Caribbean and North
America.
The indigenous and traditional cultures reflect the
ecological wealth of the region. The rich indigenous
cultures were affected to a great extent following the arrival
of European colonisers, and in many cases this led to their
destruction. However, their knowledge of the remaining
indigenous communities of the biodiversity still is
impressive and could be of great value to global society.
Non-timber forest products are widely used, such as
pharmaceuticals, fruits, fibres, and vegetables.
The arrival of the Europeans of one of the great dramas of
human history, but in this case it also led to culturally
diverse societies: There is the "Portuguese" Brazil, the
"French" Guiana, the "Dutch" Suriname, the "British"
Guyana, the "Spanish" Venezuela and Colombia and the
very important African element which the colonial powers
brought to this region and to the rest of the Americas. After
the abolition of slavery, Indian contract labourers were
brought to Guyana and Suriname, and in Suriname, also

BOS NiEuWSLETTER / Vol. 15 (2) /

No. 34 / September 7996

/

97

Indonesians could be found working on the sugar, coffee
and citrus plantations.
Sparsely inhabited and difficult to access, much of the
ecological and cultural wealth and diversity of the Shield
has managed to survive under the mounting pressure of
logging, mining, drug trafficking, road building, dam
construction, agriculture and cattle ranching, hunting and
poaching. But now investments and activities by the
international community have reached such levels that they
pose serious threats to the values of the region.

Global Environment Facility
The ACT is now in the process of developing a Programme
together with the GEF, for the sustainable development of
the Amazon Basin. This Programme could include the
Guyana Shield as a special feature. But the ACT could also
launch a Guyana Shield initiative. The GEF was established
at the Rio Conference of 1992 to fund projects in the fields
of climate change, biodiversity, international waters, and
ozone depletion.

Considering the importance of the Guyana Shield for the
rest of the world and the role of international factors,
historically and at present, in shaping the economic and
political conditions of the region, there is both a cause and
a case for the international community to enter into
cooperation with the region in order to preserve its values.

The GEF is also associated with the G-7 Pilot Program for
the Brazilian rainforests, which at least covers the Brazilian
part of the Guyana Shield. There are, however, many
transboundary impacts and factors involved, which need to
be taken into account while planning and implementing the
Programme. It would therefore be justifiable to include the
entire Guyana Shield in this programme.

International cooperation

In the GEF the world community comes together:

Cooperation takes place on political, economic and
financial levels. When considering cooperation between the
world community and the Guyana Shield, the two
immediate questions are:

•
•

•
•

how to cooperate with a region; and
who in the international community is or should be
able to cooperate?

•

Amazon Cooperation Treaty
The countries in the region, with exception of Guiana
which is part of France, all cooperate in the Amazon
Cooperation Treaty (ACT). The ACT unites the Amazon
countries Bolivia, Brazil, Colombia, Ecuador, Guyana,
Peru, Suriname and Venezuela in the field of sustainable
development. The treaty enables the partners to pool
efforts, to work more efficiently, and to stimulate
institutional development. The ACT can submit regional
projects to international funding agencies, such as the FAO
or the Global Environment Facility (GEF).

98

/

BOS NiEuWSLETTER / Vol. 15(2) /

•

No. 34 / September 1996

More than 70 countries are now Participants;
The implementing agencies are UNEP, UNDP, and
the World Bank (almost all countries in the world
are in one way or the other associated with these
three institutions);
The Inter-American Development Bank (IDB),
bringing the countries of the Americas and other
parts of the world together, and therefore one of the
most directly involved actors in the region, has
entered into cooperative relationships with the GEF;
and;
The European Union (EU) is already cooperating
with the Guyana Shield countries and has established
cooperative arrangements with the ACT and the
Andean Pact. It has recently joined the GEF as a
Participant. Guiana is part of France, a member
state of the EU.

Political cooperation

their interaction with the political systems have to be
explicitly taken into account.

Governmental and intergovernmental structures are very
important, but when it comes to shaping societies in their
ecological context, the market (of legal and illegal goods
and services) has to a large extent its own dynamics.
Governments and international political bodies are
regulatory actors, but market dynamics more often shape
the form and effectiveness of the political environment than
vice versa. This observation is highly relevant for the
Guyana Shield region.

The politics and (informal) market economies of the region
are closely associated with the financial situation (debt
burden, capital flight, inflation, exchange rates). Most of
the Guyana Shield countries cooperate to some extent with
the IMF to restructure their economy, and especially to
improve their financial record. The IMF, as one of the key
players, will have to be involved in any form of
international cooperation concerning the Guyana Shield.

While considering international cooperation for the Shield,
the factors determining demand and supply of the goods
and services from the region or entering the region and

Who should take the lead?
The financial situation often requires the most
immediate attention of policy-makers. With Structural

Sawmill micro-project for the Redi-Doti/Pierre Kondre communities, financed by the European Community at 26 of April
1996. 'K.ELOS, 1996.
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Adjustment Programmes under way in several countries,
short term improvement of balance-sheets has often
prevailed over long-term sustainable income policies. The
cooperation envisaged here will only work if the entire
region follows a similar policy with regard to their
biodiversity. If one country decides to sell-off its natural
resources, other countries will be unable to pursue a
sustainable use policy. This implies that financial
alternatives have to be created in those situations where
governments feel forced to attract or allow destructive
logging, mining, ranching, tourism, hunting/poaching, and
even waste disposal. The World Bank, IMF, and others
assisting governments in restructuring their economies, are
therefore in the best position to enhance regional
cooperation with regard to long-term sustainable income
policies.
Governments have financial obligations, for imports and
towards creditors, and financial arrangements with the
donor community could alleviate some of these. Debt for
nature swaps are one of the financial instruments available
in this field.
Since the destruction caused by uncontrolled exploitation is
irreversible, it is essential that these financial alternatives
motivate and enable governments to monitor and enforce
policies towards protecting nature and local cultures. At the
minimum, financial assistance can be used to postpone
activities until more effective policies are in place. In the
cooperation between the Oversees Development Agency
(ODA) and the Government of Guyana, special conditions
were created to halt granting forest concessions until the
Forestry Service was reinforced, and the legal structure was
improved.

contracts. In exchange, the bank offers financial support,
institutional development, and technical assistance.
Established to help accelerate economic and social
development in Latin America and the Caribbean, the IDB
is very well suited to support regional programmes. In 35
years of operations, it has helped to provide, secure and
organize a total investment of $194 billion. It is also active
in the field of regional integration in South America.
The starting point for international cooperation could be the
already existing pilot projects and project ideas. Examples
are the Co-management of the New River Triangle by
Guyana, Suriname and Brazil, the lwokrama International
Rain Forest Programma, the South West Guvaria-Manaus
Development Project, the Conservation International
projects in Suriname, the national park initiative in South
Guiana, the Biosphere Reserve project in Venezuela, the
CONAMA and Tropenbos Programmes in Colombia, the
Brazilian Pilot G-7 Program and the initiatives by Governor
Capiberibe of Amapa. In any case, these initiatives prove
that sustainable use of natural resources can be incorporated
in international relations.

The authors
Wouter Veening is Policy Coordinator at the
Netherlands Committee for IUCN. He is chairman of the
European Working Group for Amazonia. Anton Ellenbroek
is Programme Officer at the Netherlands Committee for
IUCN.

The initiative by the IDB to offer Suriname compensation
for postponing very destructive logging contracts with
Asian companies, went even further ahead in the direction
of payment for environmental services. Though not yet
really discussed, the proposal could be an example of the
type of measures to be considered in this context. In the
offer, the IDB proposes Suriname to postpone huge logging
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BOS News.
Subscription fees.
The annual subscription fees to the BOS Foundation were last
increased in 1988. Since 7 years the amounts remained the
same, despite the increased costs for particularly printing and
postage. Since then the subscription fees were:
Dfl. 25,- for students,
Dfl. 50,- for others in Europe,
Dfl. 60,- for others outside Europe,
Dfl. 75,- for local organizations in the tropics, and
Dfl. 100,- for other organizations.
Due to increased costs for printing and postage the BOS
Foundation regretfully has to adjust its subscription fees for
1996. However, the increase is kept as low as possible.
For 1996 the subscription fees are set as follows:
Dfl. 30,- for students,
Dfl. 60,- for others in Europe,
Dfl. 75,- for others outside Europe,
Dfl. 75,- for local organizations in the tropics, and
Dfl.- 125,- for other organizations.
We truly hope the increased subscription fees will not keep
you from supporting the work of the BOS Foundation.

Publication Fund "Forests and Forestry
for Developing Countries".
The BOS Foundation submitted a project proposal concerning
the publication fund "Forests and Forestry for Developing
Countries" to the Dutch Foundation "School of his Royal
Highness King William III and His Royal Highness Queen
Emma of the Netherlands".
In July 1996 the project proposal was approved. The
Foundation "School of his Royal Highness King William III
and His Royal Highness Queen Emma of the Netherlands"
granted the BOS Foundation the amount of Dfl. 5,000,- a
year for the period of five years.
Through this grant the BOS Foundation will be able to
provide about 40 local non governmental organizations in the
tropics with relevant information in the field of forests,
forestry, and land use within the context of sustainable
development. In cooperation with both the Netherlands
Committee for the IUCN and Both ENDS relevant NGOs will
be selected. In the first instance these NGOs will be provided
the information for a period of 2 years. In return NGOs will
have to provide at least one article concerning their work for
inclusion in the BOS NiEuWSLETTER. In this way the BOS
Foundation intends to increase the knowledge on and attention
for the valuable work of the many NGOs in the tropics.
The BOS Foundation welcomes any suggestions of its
members concerning the nomination of NGOs.
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Short News.
Meetings
1996
• 17-29 September, Curitiba, Brazil.
2nd Seminar on Applied Remote Sensing and
GIS for Forest Engineers.
Contact: Prof. Attilio A. Disperati, Federal
University of Parana State, Curitiba, Brazil;
Fax: 55-41-2522332.
• 19-21 September, Berlin, Germany.
Fruit Production in the Tropics and
Subtropics.
Contact: Secretariat, Fachgebiet Obstbau,
Albrecht-Thaer-Weg 3, 14195 Berlin; Phone:
49-030-31471155/56; Fax: 49-030-31471160.
• 22-28 September, Rabaul, Papua New Guinea.
Consultative Meeting on Eco-Forestry in
Papua New Guinea and the Solomon Islands.
Contact: Jochem Schneemann, ICCO, PO Box
151, 3700 AD Zeist, The Netherlands; Phone:
+31-30-692-7863; Fax: +31-30-692-5614;
Email: admin@icco.nl
• 24-27 September, Beiern, Brazil.
3rd International Plywood and Tropical
Timber Congress.
Contact: Ivan Tomaselli, SPCP Engenharia de
Projetos Ltda, Rua Säo Pedro, 489-Cabral,
80035-020, Curitiba, Brazil; Fax: 55-412525871.
• 27 September, Wageningen, The Netherlands.
Tropical and Temperate Forest Management:
what we can learn from each other.
Contact: Wieger Schaap, IKC-N; PO Box 30,
6700 AA Wageningen, The Netherlands, Phone:
+ 317-474871; Fax: +317-474930.
• 1-3 October, Chandigarh, India.
Resource Inventory Techniques to Support
Agroforestry Activity. IUFRO S4.02-00.
Contact: Dr. K.S. Arya, President, DNAES and
Principal, DAV College, Chandigarh 160011,
India; Fax: 91-172-546108.
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• 2-4 October, Santiago, Chile.
8th Meeting on Research and Development in
Forestry Products.
Contact: Universidad de Chile; Phone: 56-26785724; Fax: 56-2-5414131.
• 4-6 October, Shimla, India.
Workshop on Joint Forestry Management for
Sustainable Development.
Contact: Dr. Desh Bandhu, President Indian
Environmental Society; Phone: 91-11-222-3311;
Fax: 91-11-331-7301.
• 6-12 October, Solan, India.
Nursery and Establishment Operations for
Difficult Sites.
Contact: Dr. Parvinder Kaushal, Chairman
S3.02-01, Regional Centre, NAEB, Dr. YS
Parmar University of Horticulture and Forestry,
Nauni-173 230 Solan (HP), India; Fax: 91-179262242.
• 7-11 October, Monte Verità, Switzerland.
Assessment of Biodiversity for Improved
Forest Planning.
Contact: Dr. Michael Köhl, Swiss Federal
Institute for Forest, Snow and Landscape
Research, CH-8903 Birmensdorf, Switzerland;
Fax: 41-1-7392215, Email: koehl@wsl.ch.
• 9-10 October, Yangon, Myanmar.
Myanmar Forestry & Timber Summit '96.
Contact: Ms Audrey Tan, Centre for
Management Technology, 80 Marine Parade
Road #08-08, Parkway Parade, Singapore
449269; Phone: 65-3457322, Fax: 65-3455928;
Email: cmt@pacific.net.sg
• 13-23 October, Montreal, Canada.
IUCN Congress, General Assembly.
Contact: IUCN WCC Administrator; Phone:
+41-22-9990001; Fax: +41-22-9990002.
• 22-24 October, San Juan, Puerto Rico.
International Conference on Big Leaf
Mahogany: Ecology and Management.
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Contact: Julio C. Figuroa Colon, International
Institute of Tropical Forestry; PO Box 25000,
San Juan, Puerto Rico; Phone: 809-766-5335;
Fax: 809-766-6302; Email:
/s =j. figueroa/ou 1 = r 12a@mhsfswa.attmail.com
• 22-28 October, Mérida, Venezuela.
Illrd Latin American Congress of Ecology.
Contact: J.E. Péfaur, Secretario Ejecutivo, III
CLE, Facultad de Sciencias, Universidad de los
Andes, Mérida, Venezuela.
• 26-28 October, Palampur, India.
Resource Inventory Techniques to Support
Agroforestry Activity.
Contact: Dr. Atul, Head Department of
Agroforestry and Environment, HP Agriculture
University, Palampur 176062, Kanga (HP),
India; Fax: +91-1894-30530.
• 27 October-2 November, Caloundra,
Australia.
Tree Improvement for Sustainable Tropical
forestry.
Contact: QFRI-IUFRO Conference, Queensland
Forest Research Institute, MS 483, Gympie,
Qld 4570, Australia; Fax: 61-74-828-755, EMail : stevew@qfri. fh. dpi .qld .gov. au
• 4-6 November, Nanjing, P.R. China
International Symposium on Forest and
Environment.
Contact: Mr. L. Rongsheng, Seer. ISFE,
Nanjing Forestry University, Nanjing 210037,
PR China; Fax: 86-9625-96541 2500.
• 4-7 November, Brasilia, Brazil.
International Symposium on Assessment and
Monitoring of Forests in Tropical Dry
Regions, with Special Reference to Gallery
Forests.
Contact: Prof. Dr. J. Imana, Universidade de
Brasilia, Dep. de Engenharia Florestal, 70.910900, Brasilia DF, Brazil; Fax: 55-61-347 0631,
E-Mail: imana@guarany.cdp.unb.br

• 4-8 November, Nairobi, Kenya.
Regional Conference on Conservation,
Management and Utilization of Plant Gums,
Resins and Oils.
Contact: Dr. Ben Chikamai, Conference
Secretary, Plant Gums, Resins and Oils
Conference, PO Box 30241, Nairobi, Kenya;
Phone: 254-2764726, Fax: 254-2-760034;
Email: FHC@TT.sasa.unep
• 4-15 November, Buenos Aires, Argentina.
3rd Conference of the Parties to the
Convention on Biological Diversity.
Contact: Secretariat, Convention on Biological
Diversity, World Trade Centre, 413 St. Jacques
St, Office 630, Montreal, Canada; Phone: 1514-2882220; Fax: 1-514-2886588.
• 12-14 November, Kumasi, Ghana.
Growth Studies in Tropical Moist Forests in
Africa.
Contact: Mark Parren, Tropenbos, B.P. 219,
Kribi, Cameroon; Email:
bureau@kribi. tropenbos .com
• 18-24 November, Lima. Peru.
Expomaderas '96. Feria Internacional de la
Industria de las Madera, Maguinaria y
Annes.
Contact: Jessica Moscoso, Confedereación de la
Madera, Av. Mariscal O. Benavides (Diagonal)
550, Of. 501, Lima 18, Peru; Phone/Fax: 51-14467563.
• 20-22 November, Cordoba, Argentina.
First Workshop of the Argentinian Prosopis
Association.
Contact: Primeras Jordanas-Taller de la
Asociación Argentina de Prosopis, Casilla de
Correos 509, Cordoba 5000, Argentina.
• 24-27 November, Jervis Bay, Australia.
Australia's Ever-Changing Forests III: 3rd
National Conference on Australia's Forest
History.
Contact: Dr. J. Dargavel, 20 Laidley Place,
Florey, ACT, 2615, Australia; Fax: 61-62490312; Email: John.Dargavel@anu.edu.au

• 25-27 November, Bangkok, Thailand.
International Symposium on Forest Products
in the Tropics: Utilization Trends and
Industrial Research.
Contact: The secretariat, Forest Products
Research Division, Royal Forest Department,
Paholyothin Road, Bangkok 10900, Thailand.
• 25-29 November, Bangkok, Thailand
International Conference on Tropical
Forestry in the 21st Century.
Contact: FORTROP'96 Secretariat, Faculty of
Forestry, Kasetsart University, PO Box 1054,
Bangkok 10903, Thailand; Fax: +66-2-5614146; Email: fforskt@nontri.ku.ac.th
• 2-4 December, Kuala Lumpur, Malaysia.
Transboundary Pollution and its Impact on
the Sustainability of Tropical Forests:
Towards Wise Forest Fire Management.
Contact: Director ASEAN Institute of Forest
Management, Suite 903, IGB Plaza, 6 Jalan
Kampar, 50400 Kuala Lumpur, Malaysia;
Phone: +603-4429251; Fax: +603-4425115;
Email: info@aifm.po.my
• 3-6 December, La Paz, Bolivia.
Symposium on Biodiversity, Conservation
and Management at the Beni Biosphere
Reserve.,
Contact: F. Dallmeier, Smithsonian/MAB
Biodiversity Program, 1100 Jefferson Drive,
SW, Suite 3123, Washington, D.C. 20560;
Fax: 202-786-2557; E-mail:
IC.FGD@IC.SI.EDU

1997
• 25 February-1 March, Belize City, Belize.
1997 International Symposium on Human
Dimensions of Natural Resource Management
in the Americas.
Contact: Jennifer Pate, Symposium
Coordinator, Human Dimensions in Natural
Resources Unit, College of Natural Resources,
Colorado State University, Ft. Collins CO
80523, USA; Fax: 1-970-4912255; Email:
jpate@cnr. col ostate. edu
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• 11-15 March, Lilongwe, Malawi.
International Symposium on "The Science
and Practice of Short-Term Improved
Fallows in the Humid and sub-Humid
Tropics.
Contact: Dr. P. Cooper, ICRAF, PO Box
30677, Nairobi, Kenya; Phone: +254-2521450; Fax: +254-2-521001; Email:
p.cooper@cgnet .com
• 12-17 May, Victoria Falls, Zimbabwe.
Forestry in a Changing Political
Environment: Challenges for the 21st
Century.
Contact: Seer. Gen., 15th Commonwealth
Forestry Conference, Forestry Commission, PO
Box HG 139, Highlands, Harare; Phone: 26314-49 8430; Fax: +263-14-49 7066.
• 7-12 July, Pullman, USA.
Forest Products for Sustainable Forestry.
Contact: WSU Conferences & Institutes; Phone:
1-509-3353530; Fax: 1-509-3350945; Email:
wsuconf@mail. wsu. edu
• September, Curitiba, Brazil.
IUFRO Conference on Silviculture and
Genetic Improvement of Eucalyptus.
Contact: Secretaria, EMBRAPA/CNPFlorestas,
Caixa Postal 319, Colombo, PR, CEP 83, 411000, Brazil.
• 13-22 October, Antalya, Turkey.
Forestry for Sustainable Development:
Towards the 21st Century. XI World
Forestry Congress.
Contact: Mesut Y. Kamiloglu, SecretaryGeneral, XI World Forestry Congress, Ministry
of Forestry, Ataturk Bulvari 153, Ankara,
Turkey; Phone: 90-312-4177724; Fax: 90-312417417; Email: obdi-f@servis.net.tr
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Courses
1996
• 16 September-4 October, Silang, Philippines.
Gender Analysis in Agriculture, Forestry and Natural Resources.
The course focusses on a holistic, integrative approach to gender and
development theory and its practical application. The course will cover
gender concepts in agriculture, forestry and natural resources;
methodologies and skills for gender analysis; and developing genderresponsive projects and programs.
Language: English. Location: Silang, Cavite, The Philippines. Contact:
International Institute of Rural Reconstruction, Mila Resma, Training
Division, Silang, Cavite 4118 Philippines; Phone: 02-582659; Fax: 025222494.
• 23 September-4 October, Canberra, Australia.
Course on Forest Conservation Genetics: Principles and Practice.
Contact: Judy Papps, ANUTECH Pty Ltd, GPO Box 4, Canberra, ACT
2601, Australia; Phone: IDD 616-2490617; Fax: IDD 616-2495875.
• 30 September-12 October, Guangzhou, China.
International Training Workshop on Tropical Agroforestry and MultiPurpose Trees in Reforestation of Degraded Lands.
The objectives of this course are to review the basic principles and
concepts in agroforestry and the use of MPTs and to discuss agroforestry
technologies and the use of MPTs with emphasis on their roles in degraded
land use development. These themes will be explored through intensive
field visits to sites in southern China.
Language: English. Location: Guangzhou, China. Costs: US$450 (tuition
only). Contact: CaiMantang, Course Coordinator, INFORTARCE, c/o
Research Institute of Tropical Forestry, Longdong, Guangzhou, P.R.
China 510520; Phone: 86-20-7797299; Fax: 86-20-7725622; Email:
gzmtcai@pub. gz. gdpta. ne t.cn
• 30 September-18 October, Silang, Philippines.
Applying Indigenous Knowledge in Development.
The course will analyse the characteristics, strengths and limitations of
indigenous knowledge, focussing on the value of such knowledge as a
resource for development. It will discuss how to record indigenous
knowledge, when to use it and how to integrate it into the development
process.
Language: English. Location: Silang, Cavite, The Philippines. Costs:
$1200 + $800 for room and food. Contact: International Institute of Rural
Reconstruction, Mila Resma, Training Division, Silang, Cavite 4118
Philippines; Phone: 02-582659; Fax: 02-5222494.
• 1 October-28 October, Los Banos, Philippines.
Development, Operations and Management of Community-Based
Forest Products Enterprises.
The course covers topics on organizing and developing forest products
enterprises, their role in the promotion of the socio-economic well-being
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of rural communities, the management of forest-based enterprises,
marketing, fund sourcing and financial management. It also covers topics
on the properties of forest products, particularly non-timber resources, and
processing technologies for their efficient utilization.
Language: English. Location: University of The Philippines, Los Banos,
The Philippines. Costs: $2.500. Contact: College of Forestry, The
Director, PO Box 434, 4031 College, Laguna, Philippines; Phone: 63-942268; Fax: 63-943340.
Other courses are:
Pest and Disease Management in Forest Nurseries and
Plantations.
15 October-25 November. Costs: $1,950.
Forest Land Use Management Planning.
15 October-25 November. Costs: $3,600.
Rehabilitation of Degraded Lands.
15 October-2 December. Costs: $4,000.
Agroforestry for Sustainable Development.
15 October-9 December. Costs: $4,400.
Forestry Projects Planning and Management.
5 November-16 December. Costs: $3,600.
For more information contact: The Director, Institute of Forest
Conservation, College of Forestry, University of the Philippines, Los
Banos, College 4031, Laguna, Philippines.
• 5-20 October, Zhejiang, China.
International Training Course on Bamboo Cultivation and utilization.
The objectives of this course are: - to introduce and extend knowledge and
applied techniques on bamboo industry in the world, particularly from
China through lecture and practice programmes designed for improving
participants' knowledge and ability in bamboo cultivation and utilization,
- to exchange experiences and information on bamboo industry in the
world, and - to strengthen international and regional cooperation in
bamboo development. Applicants should be technicians, foresters and
managers engaged in bamboo cultivation and utilization and have at least
three years working experience in the bamboo industry.
Language: English. Location: Zhejiang, China. Costs: ? Contact: Prof. Fu
Maoyi, CAF Research Institute of Subtropical Forestry, Fuyang, Zhejiang
311400, P.R. China; Phone: +86-571-3326801; Fax: +86-571-3341304.
• 7-11 October, Oxford, United Kingdom.
Achieving Forest Certification.
This course explores the forest management certification process with
particular emphasis on the implementation of a generic environmental
management system (EMS). EMS is a vital component of the certification
process, designed to ensure that expected environmental performance is
delivered while improving business efficiency and thus profitability.
Language: English. Location: Oxford, United Kingdom. Costs: £900
(tuition and materials only). Contact: SGS Forestry, Oxford Centre for
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Innovation. Mill St, Oxford 0X2 OJX, UK; Phone: 44-1865-202345; Fax:
44-1865-790441; Email: sgs.forestry@dial.pipex.com
• October-November, Wageningen, The Netherlands.
The International Agricultural Centre Wageningen, The Netherlands
offers, within its International Training Programme on Environmental
Technology and Sustainable Land Use, the following courses:
*

Third International Course on Gender in Policy Development
for Sustainable Land Use.
6-19 October.
*
Second International Training Programme on Environmental
Technology and Sustainable Land Use.
20 October 20-2 November.
*

International Course on Technology for Ecological
Agriculture.
3-16 November.
*
Second International Course on Design of Soil and Water
Conservation Programmes.
17-30 November.
• 28 October-1 November, Wageningen, The Netherlands.
Participation in Local Development.
This course is meant for (future) development workers. During the course
guest speakers will tell about their field experiences with participative
methods. The course includes group discussions, films and practical
training in different participative methods.
Location: Wageningen. Costs: Fl. 800 for individuals, Fl. 1500 for
organizations. Contact: Stichting Agromisa, P.O. Box 41, 6700 AA
Wageningen, The Netherlands, Tel.: 0317 - 412217; Fax: 0317 - 419178.
• 4-11 November, Tingo Maria, Peru.
Curso Regional Posgrado: Metodologias para el Estudio de la
Biodiversidad.
Objectivos: - Conocer y distinguir la filosofia del estudio de las diferentes
escuelas de biodiversidad, - aplicar las diversas técnicas modernas de
anâlisis multivariadas en su estudio, - contribuir a la conservación de la
biodiversidad en el trópico.
Requisites de los aspirantes: - conocimientos generales en ecologi'a y
estadi'stica, - conocimiento bâsico de sistemas de cómputo.
Language: English. Location: Tingo Maria, Peru. Costs: ? Contact:
Facultad de Recurcos Naturales renovables, Universidad Nacional Agraria
de la Selva-Tingo Maria, Apartado Postal 156, Tingo Maria, Peru; Phone:
+ 51-64-562341; Fax: +51-64-561156.
• 11-22 November, Arusha, Tanzania.
Simple and Low-Cost Techniques for Profitable Beekeeping in Africa.
The course covers: -Making simple bee hives and top-bar hives (3 days), Management of African bees (3 days),
-Processing and marketing of honey, beeswax and other bee products (3
days), -Study visits to local beekeepers and relevant beekeeping
experiments in Arusha region (2 days).

Deadline for application: 1 October. Costs: $9,500. Contact: Njiro
Wildlife Research Centre, PO Box 661, Arusha, Tanzania; Phone: +255(0)577677; Fax: +255-(0)578242.
• November-December, Queensland, Australia.
4th International Course on Fodder Tree Legumes - Multipurpose
Species for Agriculture.
This 6 week course is specifically aimed at people interested in using
multipurpose tree legumes for: - improving forage availability in small
holder livestock systems, - developing sustainable agroforestry farming
practices, - rehabilitating degraded lands. The course consists of a 2 week
series of lectures, demonstrations, and practical classes, followed by a 4
week period of field tours during which additional course instructions will
take place associated with field inspections. The major course themes are:
- origins and characteristics of the fodder tree legumes, - environmental
adaption of tree legumes, agronomy and management of tree legumes, role of tree legumes in animal production, - role of tree legumes in
agroforestry, - and programs for soil fertility improvement and erosion
control.
Language: English. Costs: A$ 12,000. Location: Brisbane, Queensland,
Australia. Contact: Fodder Tree Legumes, Course Secretariat, Dept. of
Agriculture, University of Queensland, St Lucia, Queensland 4072,
Australia; Phone: 61 7 365 2062; Fax: 61 7 365 1188.
• 11 November-20 December, Canberra, Australia.
Integrated Forestry Planning - Community Needs and Sustainable
Management.
Contact: ANUTECH Pty Ltd, GPO Box 4, Canberra, ACT 2601,
Australia; Phone: IDD 616-2495881; Fax: IDD 616-2495875.

1997
• January, Reading, United Kingdom.
Rural Extension for Foresters.
This twelve-week course is designed for foresters at all levels who work
directly with rural communities, groups or individuals, or who have
management, supervisory or training responsibilities within forestry
extension programs.
Language: English. Location: Reading, United Kingdom. Costs: £3,495.
Contact: Forestry Extension Course Coordinator, Agricultural Extension
and Rural Development Department, University of Reading, 3 Earley
Gate, Whiteknights Road, Reading RG6 2AL, UK; Fax: 44-1734-261244.
• 13-24 January, Bangkok, Thailand.
Conflict Resolution in Forest Resources Management.
The multiple demands placed on forest resources in developing countries
often result in opposing and competing interests coming into conflict. This
course will provide participants with the skills to analyze conflicts before
negotiations begin, set goals and plan strategy, understand and make the
best use of their own negotiation style, enhance communication ability,
and avoid or resolve an impasse.
Language: English. Location: Bangkok, Thailand. Costs: US$3,800.
Contact: Dr. Sukwong Somsak, RECOFTC, Kasetsart University, PO Box
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1111, Bangkok 10903, Thailand. Phone: 66-2-9405700; Fax: 66-25614880; Email: ftcss@nontri.ku.ac.th or corveer@mozart.inet.co.th
• 3-28 February, Canberra, Australia.
Geographic Information Systems for Development Planning and
Resource Decisions.
A practical "hands on" course in the use of GIS for storing, retrieving and
analyzing complex sets of resource, environmental and socio-economic
data. It provides skills in the application of GIS in real-world decisions for
development planning and resource management by using examples and
data sets relevant to the urban environment, epidemiology, forestry,
agriculture, conservation, hydrology and watershed management, soils,
geology, pollution and waste management. The course will use IDRISI.
Language: English. Location: Canberra, Australia. Costs: A$8,200.
Contact: Course Coordinator, Forestry & Environment Division,
ANUTECH Pty Ltd, GPO Box 4, Canberra ACT 2601, Australia; Phone:
+616-249-5860; Fax: +616-249-5875; Internet: http:/
/www. anutech. com. au/forestry/courses. html
• February-May, Arusha, Tanzania.
Training in Tropical Beekeeping: International Short Courses, Organized
by Njiro Wildlife Research Centre in Association with Bees for
Development, covering:
Technical Advice and Business Management for
Entrepreneurs dealing with Beekeeping Supplies or Bee
Products.
10-15 February. Deadline for application: 1 January 1997. Costs: US$100.
How to Teach Beekeeping in Africa?
5-10 May. Deadline for application: 1 April. Costs: US$940.
How can we Solve the Problem of Low Productivity in East
African Beekeeping?
19-21 May. Deadline for application: 1 April. Costs: US$470.
For more information contact: Njiro Wildlife Research Centre, PO Box
661, Arusha, Tanzania; Phone: +255-(0)577677; Fax: +255-(0)578242 or
Bees for Development. Troy, Monmouth, United Kingdom; Phone: +44(0)16007-13648; Fax: +44-(0)16007-16167.

• 21 April-9 May, Bangkok, Thailand.
Marketing of Non-Timber Tree and Forest Products.
The development of NTFPs for income generation requires personnel
trained in their marketing. This course covers: market analysis with an
emphasis on product and market development, impact of forest policy;
impact of market demand on local resources; management practices and
forest privatization; feasibility study of NTFPs; development of markets;
green marketing; and case studies from around the region.
Language: English. Location: Bangkok, Thailand. Costs: US$3,950.
Contact: Dr. Sukwong Somsak, RECOFTC, Kasetsart University, PO Box
1111, Bangkok 10903, Thailand. Phone: 66-2-9405700; Fax: 66-25614880; Email: ftcss@nontri.ku.ac.th or corveer@mozart.inet.co.th
• 7 July-1 August, Bangkok, Thailand.
Community Forestry Extension.
The primary objective of this course, organized in collaboration with
AERDD, University of Reading, is to develop the skills required to
determine the needs of rural communities and ensure their participation in
community programs.
Language: English. Location: Bangkok, Thailand. Costs: US$4,100.
Contact: Dr. Sukwong Somsak, RECOFTC, Kasetsart University, PO Box
1111, Bangkok 10903, Thailand. Phone: 66-2-9405700; Fax: 66-25614880; Email: ftcss@nontri.ku.ac.th or corveer@mozart.inet.co.th
• 11 August-12 December, Bangkok, Thailand.
Certificate Course in Community Forestry.
As governments throughout the region decentralize their bureaucracies and
attempt to hand management of forests back to local communities, forestry
and natural resource professionals must not see their role solely as
protectors of the forest, but should also be adept at recognizing
communities' needs, facilitating discussion and debate, and mobilizing and
engaging local communities effectively. This course provides an
introduction into participatory management and community-based forestry.
Language: English. Location: Bangkok, Thailand. Costs: US$9,950.
Contact: Language: English. Location: Bangkok, Thailand. Costs:
US$4,100. Contact: Dr. Sukwong Somsak, RECOFTC, Kasetsart
University, PO Box 1111, Bangkok 10903, Thailand. Phone: 66-29405700; Fax: 66-2-5614880; Email: ftcss@nontri.ku.ac.th or
corveer@mozart.inet.co. th

Publications
• Non-Timber Forest Product Database.
Lay Cheng Tan, Manuel Ruiz Pérez & Michael Ibach
A number of databases on non-timber forest products (NTFP)
have been produced by any information available is mostly scattered and
poorly advertised. It is necessary to survey the existence of such databases
to provide information to interested and potential actors on what is
available on NTFPs, to coordinate future work and avoid duplication.
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CIFOR conducted a survey on NTFPs databases principally to
gather information and to assess such databases and their users. A
workshop was held in December 1995 and this publication incorporates
results of the survey, brief reports of some of the databases and
conclusions from the workshop.
CIFOR Special Publications. 96 pages. CIFOR, PO Box 6596, JKPWB
Jakarta 10065 Indonesia; Phone: +62(251) 34-36452; Fax: +62(251) 326433; Email: cifor@cgnet.com
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• Fruits from the Forest. A Manual for Participatory Research into NonTimber Forest Product Use.
Novib
Traditionally, millions of (especially poor) people have gathered
the fruits of forests for food or other direct use. But many of them also
collect certain non-timber forest products to earn a cash income. There is
nothing inherently wrong with that, but experience shows that submitting
forests to market mechanisms is a risky thing to do. The stance taken in
this manual emphasizes subsistence as the foremost objective of NTFP
activities. NTFP harvesting for the market is not taboo, but should be
accompanied by strict safeguards to sustainability.
54 pages. Novib, The Hague, The Netherlands; Phone: +(0)70-3421621;
Fax: +(0)70-3614461.
• The Dynamic Nature of Ecosystems. Chaos and Order Entwined.
Claudia Pahl-Wostl
How do ecosystems combine function and adaptability despite
comprising large ensembles of individual populations that are not subject
to any central control? This question is addressed to by replacing the
prevailing static view of the balance of nature with a more dynamic
perspective. The book argues that it is the trade-off between the irregular,
chaotic dynamics at the population level and the spatio-temporal
organization of the system as a whole, that shapes ecological systems.
Such a trade-off is mediated by the effects of positive feedback that link
populations across time and space.
By rejecting a purely mechanistic perception, this volume sets out
to develop a new framework within which the dynamic nature and
organization of ecosystems can be understood. Such a perspective leads ro
emphasizing uncertainty as an essential part of ecological systems instead
of viewing it as an obstacle impending quantitative evaluations and
predictions. It is suggested in the book that it may be impossible to
consider this issue solely from within the natural sciences, and indeed a
collaborative effort by empirical and theoretical ecologists, resource
managers, and social scientists may be needed in order to develop
adequate concepts along these lines of reasoning, for tackling the pressing
environmental problems facing humankind today.
John Wiley & Sons, Chichester, New York, Brisbane, Toronto.
ISBN: 0471955701.
• Tropical Forest Plant Ecophysiology.
Stephen S. Mulkey, Robin L. Chazdon & Alan P. Smith (eds.)
This book explores the most recent advances occurring in tropical
plant ecophysiology. It is arranges into four sections which cover resource
acquisition, species interactions, ecophysiological patterns within and
among tropical forest communities, and the ecophysiology of forest
regeneration. The sections describe plant function in relation to ecology
across a wide spectrum of tropical forest species and growth forms. Each
chapter features an agenda for future research, extensive cross

referencing, timely references, and the integration of ecophysiology and
demography of tropical species where the date exist.
Chapman & Hill, 115 Fifth Avenue, New York, NY 10003. 675 pages.
ISBN: 0412035715.
•Contradictions in European Policy towards Developing Countries.
Evidence from the farm sector and proposals for improving the
effectiveness of international development cooperation.
Yannick ladot & Jean-Pierre Rolland (coordinators)
The question of the coherence between European sectoral policies
and development cooperation policy is not some distant technocratic debate
in Brussels, but a major issue for the development of many countries, and
consequently for the effectiveness and credibility of European development
policy.
For many years, observers have condemned the contradictions
between policy on trade and agriculture and policy on development
cooperation, which reduce the effectiveness of the latter. Cereals and meat
are the two products most often cited. Coherence has been an official item
on the working agenda of the European Commission since the Maastricht
Treaty was signed, which marks a notable advance for the EU in the re
examination of its international relations. As yet, however, few answers or
ideas have been suggested to advance the discussion and provide solutions
to the problem.
This study defines the notion of coherence and presents the
various aspects of EU policy to which it applies. Six case-studies in the
farm sector identify how coherence could be applied. The study ends by
making proposals for institutional mechanisms within the EC to avoid or
resolve the contradictions found, so as to improve the effectiveness of EU
development cooperation policy.
Solagral, 11 passage Penel, 75018 Paris; Phone: ( + 331)42510700; Fax:
( + 331)42511829. 102 pages. ISBN: 2840340186.
• ITTO Tropical Forest Update.
This quarterly newsletter, published by the International Tropical
Timber Organization, was established in 1991. It aims at promoting
conservation and sustainable development of tropical forests. Each issue,
covers short articles on natural forest management, further processing of
tropical timber, aspects of trade and marketing, conservation of biological
diversity, reforestation, community forestry, watershed mangement and
soil erosion control. Furthermore it gives information ITTO activities,
grants, trade, publications, courses and meetings and recent topics in
international forestry.
The ITTO Tropical Forest Update is free of charge and is published in
English, French and Spanish.
Contact: ITTO/TFU, the editor, International Organizations Center, 5®
floor, Pacifico-Yokohama 220, Japan. Phone: +81-45-2231110; Fax:
+81-45-2231111; Email: asarre@itto.or.jp
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Flora Brasilensis.
Von Martius, with his draughtsman Spix and a number of Indians explored Brazil, including the
Amazon in 1887-1820. His scientific journey resulted in the publication of the Flora Brasiliensis
(1840-1869), which included the Tabulae physiognomicae, a volume with drawings of the divers
Brazilian landscape and biodiversity.
Topinambarana, south of the Amazon.
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Advertising in the BOS NiEuWSLETTER and BOS Consultancies.
Advertisements

Consultancies

The BOS NiEuWSLETTER offers good opportunities for
advertisements. Based on the size of the BOS
NiEuWSLETTER the following options are available:

The BOS Foundation offers eonsultancy services on various
topics in the field of conservation and sustainable
management of tropical forests, like:
•
•
•
•
•
•

Full Page
19 cm. height
x
18 cm. width

Consultancy services include e.g.:
•
•
•
•

Half Page I
9.5 cm height
x
18 cm width

19 cm height
x
9 cm width

Literature surveys;
Literature information service;
Desk studies;
Advising.

For more information contact:

Quarter Page
Half Page II

Forest ecology and management;
Conservation of biological diversity;
Reforestation/plantation forestry;
Social forestry;
Nurseries;
Forest products, processing and marketing.

9.5 cm. height
x
9 cm. width

Bert van der Linden
BOS Foundation
PO BOX 23
6700 AA Wageningen
The Netherlands
Phone: +(0)317 -477883
Fax: +(0)317 - 424988
Email: stichting.bos@ibn.dlo.nl

For information on the costs of
advertising please contact the
secretariat.
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Changing Personal Circumstances?
SURNAME:
FORENAME(S):
INITIAL(S):
TITLE (Ir/Ing/Dr(s)/etc.):
COUNTRY IN WHICH YOU WORK:
Please indicate your mailing address

1.

DATE OF CHANGE (DD/MM/YY):
HOME

ADDRESS:
CODE + CITY:
TELEPHONE:

c

WORK

ORGANIZATION:
DEPARTMENT:
ADDRESS:
CODE + CITY:
KOERIER BUZA:
ADDRESS:
CODE + CITY:
TELEPHONE:
FAX:
E-MAIL:

c

CONTACT ADDRESS

ADDRESS:
CODE + CITY:
TELEPHONE:

•

TYPE OF EMPLOYER (tick only one)
[]
01 International or national development agency (e.g. FAO, WHO, UNDP, DGIS)
[]
02 Government
[]
03 NGO
[]
04 University/Research institute/etc.
[]
05 Library/Documentation/Publication
[]
06 Commercial consultancy
[]
07 Student
[]
08 Others:
TYPE OF EMPLOYMENT (e.g. fieldworker, researcher, etc., but fill in one type!):

DO YOU HAVE/KNOW POSSIBILITIES TO ACCOMMODATE STAGIARES?
[ ] Yes
[ ] No
If Yes, we will send you a separate questionnaire for more information.
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