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An Introductory Note on Draft Environmental Profiles:

The attached draft environmental report has been prepared under
a contract between the U.S. Agency for International Development (AID),
Bureau of Science and Technology (ST/FNR) and the U.S. Man and the Bio-
sphere (MAB) Program. It is a preliminary review of information avail-
able in the United States on the status of the environment and the
natural resources of the identified country and is one of a series of
similar studies now underway on countries which receive U.S. bilateral
assistance.

This report is the first step in a process to develop better in-
formation for the A.I.D. Mission, for host country officials. and others
on the environmental situation in specific countries and begins to
identify the most critical areas of concern. A more comprehensive study.
may be undertaken in each country by Regional Bureaus and/or A.I.D.
Missions. These would involve local scientists in a more detailed
examination of the actual situations as well as a better definition
of issues, problems and priorities. Such '"Phase II" studies would pro-
vide substance for the Agency's Country Development Strategy Statements
as well as justifications for program initiatives in the areas of en-
vironment and natural resources.

Comments on the attached draft report would be welcomed by US MAB
and ST/FNR and should be addressed to

Molly Kux

Bureau of Science & Technology

Office of Forestry, Environment and
Natural Resources

U.S. A.I.D.

Washington, D.C. 20523

A COMMITTEE OF THE UNITED STATES NATIONAL COMMISSION FOR UNESCO
Commission Established by Act of Congress July 30, 1946

lia_


John M
Rectangle

John M
Rectangle


Guyana

.Bol Vista

BRAZIL

502474 1-76 (5413935)

'l).
‘f Mabaruma
e
f—“/ X Pont
- aituma
VENEZUELA /, ¢
.  Matthewse .
\ Ridgeu Charity
H Anna Regina
L\f\'\_ Suddie
\,,-."‘..,b/ ’
s
D a4

®lssano

JMahdia

nterprise
Georgetown

ltuni

® Kwakwani

S

URINAM

Mercator Projection
Scale 14.000.000

Bounadary representation is
not necessanly authontalive

[ 50 100 Miles

F —t——— L d

[ E) 100 Kilometers
—— Railroad
—_— Road

4

Airport

BEST AVAILABLE COFY


John M
Rectangle

John M
Rectangle

John M
Rectangle


TABLE OF CONTENTS

List of Figures
List of Tables

Summary
1.0 Introduction
2.0 General Description
2.1 Geographical Features
2.1.1 The Coastal Lowlands
2.1.2 The Interior Forest
2.1.3 The Savanna ‘
2.1.4 Rivers and Drainage
2.2 Climate
2.3 Population
" 2.3.1 Cultural and Political Background
2.3.2 Population Growth and Distribution
2.3.3 Health and Nutrition
2.4 Land Use
2.4.1 Land Use Potential
2.4.2 Agricultural Land Use: Background and Trends
2.4.3 Forest Exploitation and Deforestation
2.4.4 Land Use in the Savanna Regions
2.4.5 National Land Use Planning
3.0 Environmental Resources
3.1 Geology, Mlnerals and Soil Resources
3.1.1 Geologic history
3.1.2 Minerals
3.1.3 Soil Resources
3.2 Water Resources
3.2.1 Surface and Groundwater Resources
- 3.2.2 Water Management
3.2.3 Water Quality and Supply
3.3 Energy Resources
3.3.1 Electrical Power
!
3.4 Vegetation

3.4.1 Flora and Vegetation Communities

lc

o=

iii

vii

13

20

37

37

50

55

57


John M
Rectangle

John M
Rectangle


3.5 ‘Fauna and Conservation 62
3.5.1 Native Terrestrial Fauna
3.5.2 Parks, Protected Areas and Conservation
3.5.3 Tourism and the Environment
3.5.4 Government Agencies in Conservation
4.0 Environmental Problems i 77
4.1 Land Use Problems and Management ' 77
4.1.1 wWater, Soils and Mining ' '
4.2 Environmental Pollution , 80
4.2.1 Air Pollution, Water Pollution and Biocides
4.2.2 Artesian Water Pressure '
4.3 Environmental Policy ‘ : 81
Literature Cited ’ 83
Appendix I. Mammals of the Guyana Region 87
Appendix II. Mammals Listed by IUCN (1978) 91

Appendix III. Abstracts of Articles on Status of
(1) the Manatu, and (2) the Mazruni

Hydropower Project 99
aAppendix IV. Reptiles Listed by IUCN (1975) v 1103
Appendix V. Selected Bibliography 109
i
2T

xJQ\
™7


John M
Rectangle

John M
Rectangle


Figure
Figure
Figure
Figure
Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure
Figure
’iFigure
Figure
Figure

Figure

10.

ll‘

12.

13.

14.

15.

16.

17.

18.

LIST OF FIGURES

Geographical Location of Guyana

Three Main Geographical Regions of Guyana
Annual Distribution of Rainfall

Population Density

Main Productive Agpriculture Are;s in Guyana

Schematic Drawing of Land Reclamation Along
the Coastal Plain

Map Showing Location of Rupununi and
Intermediate Savanna

Organizational Diagram of Ministries with
Responsibilities for Land Use and
Environmental Planning

Generalized Geologic Map Showing Trendlines
and Minimum Radiometric Age (millions of
years)

Schematic Geologic Cross-Section

Outline Geologic Map of the Guiana Shield
Showing Outcrop of Folded Precambrian Rocks

and Roraima Formation

Western Side of Mt. Roraima. View from the
Gran Sabana, Venezuela

Location of Bauxite, Gold and Diamond Mines
Guyana Mineral Map

Major Soils of Guyana

Surface Drainage Basins

Major Vegetation Communities

Distribution of Giant Otter in Surinam and
South America

10
16

21

22

31

34

38

39

39

41
43
44
48
51

59

66


John M
Rectangle

John M
Rectangle


LIST OF TABLES

Table 1l. Climatological Data : 12

Table 2. Principal Ethnic Groups of Guyana 14
Table 3. Growth Rates and Vital Statistics 15
Table 4. Population by District : 17
Table 5. Land Use Potential . ' 23
_ Table’ 6. Number of Various Typeé of Farms 26
Table 7. Size of Farms 26
Table 8. Number of Farms and Crop Acreage 27
Table 9. Number of Farms and Number of Livestock _ 27
Table 10. Flow Characteristics of Selected Rivers 52
Table 1l. Monthly Discharge of Essequibo River 52
Table 12. Principal Aquifers in Coastal Artesian Basin 53
Table 13. Water Use, 1971 53
Table 14. Vegetation Communities 58

Table 15. Vertebrates Listed by IUCN Red Data Books

and U.S. Deptartment of Interior 63
Table 16. Birds Possibly Threatened or Endangered 69
Table 17. Game Birds 70
Table 18. Birds of Potential Economic Importance 71
Table 19. Proposed Park and Reserve System for Guyana 75
v
Y  Preceding page blank |



John M
Rectangle


SUMMARY

Guyana is a small country located on the northeast coast of South
America. Formerly the colony of British Guyana, it became
independent in 1966. Guyana has a humid tropical climate which
is tempered by ocean breezes on the coast. There are two rainy
and two dry seasons. . Five natural topographic regions include
from north to south: 1) a narrow coastal strip which is mostly
reclaimed land below sea level, 2) a forested white sand and
clay zone, 3) a forested hill region comprising about 60 percent
of the interior, 4) the Pakaraima Mountains, a dissected
sandstone plateau in the western region which exceeds 2,750 m
(9,000 £ft) on Mt. Roraima, and 5) the savannas of the extreme
northeast and southwest. Guyana is endowed with a rich variety
of biological and physical resources, although most have only
begun to be exploited. The economy is based primarily on
agriculture, especially sugar and rice, although mining is
increasing in importance. '

Despite its small size Guyana has remarkably rich mineral
resources including gold, diamonds, copper, uranium, iron ore
and perhaps the world's largest deposits of bauxite. Soils
range from relatively fertile alluvial soils of the coastal zone
to extremely fragile and nutrient poor white sand soils found
inland. Undisturbed rain forest covers most of the interior of
Guyana and several trees are of considerable commercial value.
Many other uses for these great forests will doubtless be found
also though research and exploration has barely begun. Surface
and groundwater supplies are abundant and a large untapped
hydropower potential exists.

Guyana's small population is confined almost wholly to a narrow.

coastal zone. This area has been drained and protected from the
sea by an extensive system of dikes, back dams, canals and sea
walls. This zone is completely cleared and intensively farmed,
primarily for rice and sugar cane which comprise a significant
proportion of exports. Forest exploitation is confined to a
narrow zone of more well drained white sand soil behind the
coastal 2zone. Cutting is selective, primarily for two
hardwoods, wallaba, and greenheart. Guyana has no general
utility softwoods and attempts to establish tree farms in the
white sand soil zone met with little success because of extreme
porosity and rapid-leaching of white sand soils. Commercial
lumber exploitation has not gained access to sites further
inland because poor subsoils, a lack of road building materials
and economic factors have greatly 1limited road building.
Waterfalls and rapids block all major rivers further confounding
efforts to exploit forests further inland. Extensive sandbars
at the mouths of the Demerara and Berbice rivers, sites of the

two major ports, force half-loading of ships and provide an

obstacle to oceangoing export.

Vil
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Guyana's major environmental problems are largely confined to a
narrow coastal 2zone comprising only 10 to 15 percent of the
country's total area but a zone where more than 90 percent of the
population 1lives, By comparison to environmental problems
facing many developing nations, those in Guyana are not of great
magnitude. The major ones are:

Water Quality and Management. Because most of Guyana's water
for domestic, industrial and agricultural use is derived from
coastal artesian wells the protection of these supplies is of
great importance. Evidence suggests that extensive use of these
sources for irrigation has resulted in a drop in pressure and
there is danger of =seawater intrusion and widespread
contamination. Alternative water sources for irrigation, as
well as for industry and other major water uses, appear to be
available.

Soil Protection. Guyana's most important long~-term
environmental problem may be the management and maintenance of
its soils, most of which are highly fragile and require
protective forest cover. In the white sandy soil belt there has
been little or no regeneration following clear cutting, and
limited regrowth in selectively cut zones. The most widespread
problem with these soils as well as other soils of the forested
interior is maintenance of soil fertility after the forest is
removed. Few areas suffer from erosion, flooding or landslides
but these problems could develop without adequate long-term

management and protection.

Lack of Centralized Environmental Protection and Technical
Ability. Because most of Guyana remains in a wilderness state
there has been little incentive to closely monitor environmental
problems. Modern technology may rapidly change this situation
as the use of various toxic chemicals proliferates in the
agriculture sector, new hydropower developments open up
wilderness areas, and mining and smelting industries continue to
grow and expand. Monitoring systems for urban and rural
environmental pollution do not exist; there 1is 1little
- environmental legislation or enforcement, and a lack of trained
personnel <capable of conducting environmental surveys or
monitoring environmental change.

Despite the 1lack of progress in establishing a strong
environmental program at the legislative and judicial 1level,
Guyana does not yet suffer from serious management problems. It
has exceptionally rich natural resources, most of which remain
unexploited. Guyana is in an almost unique position of being
able to take steps to manage its resources before significant -
degradation and loss has occurred. Enlightened leadership on
environmental issues, and a stronger technical base could aid
significantly in permitting Guyana to cope with its future.

A /j
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1.0 Introduction

This draft environmental profile summarizes information
available in the United States on the natural resources and
environment of the Republic of Guyana. The report reviews
the major environmental problems of Guyana and the impact
of development processes upon resources and the
environment. This draft report represents the first step
in developing an environmental profile for use by the U.S.
Agency for International Development (U.S. - AID) and
government officials of Guyana. The next step in this
process should be a field study to evaluate the information
presented here, obtain additional information, and define
the issues, problems, and priorities in greater detail.
This entire process should help provide direction in future
efforts to deal with the management, conservation, and
rehabilitation of the environment and natural resources.

The information and interpretations in this report are
preliminary and are not intended to attain the detail and
accuracy required for development planning. The report
represents a cooperative effort by the Man and the
Biosphere (MAB) project staff of the Arid Lands Information
Center (ALIC). The primary research, writing, and analysis
were done by Steven L. Hilty through the resources of ALIC
and the University of Arizona Library. The report was
edited by Mercy A. Valencia. The cooperation of James
Corson, AID/MAB .Project Coordinator, and other AID
personnel is gratefully acknowledged. ‘

Comments on the attached draft report would be welcomed by
USMAB and DS/ST and should be addressed to either:

James Corson Molly Rux

MAB Project Coordinator Office of Forestry,
I0/UCS OR Environment and
Department of State Natural Resources
SA-5 Rm 410 U.S. AID

Washington, DC ' 20520 Washington, DC 20523

Arid Lands Information Center (ALIC)
MAB Project Staff:

Mark Speecé[~y ' profiler
Steven L. Hilty Profiler
Robert G. Varady Profiler
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2.0 General Description
2.1 Geographic Features Y

The former British crown colony of British Guyana is
located on the northeastern coast of South America between
19 and 9° north latitude and 57° and 61° west longitude
(Fig. 1l). It is the westernmost of the three former
Guainese Colonies (French Guyana is still a colony of
France) and forms part of the "Guianan Region," which
includes Guyana, Surinam, French Guiana, southern
Venezuela, and part of northern Brazil. The Guianan region
is bounded by the Orinoco on the west, by the be'Negro on
the southwest and the Atlantic Ocean along the north. It
gradually merges with the Amazonian region southward near
the Amazon River. Guyana shares its international boundary
with three countries: Surinam (formerly Dutch Guyana) on
the east (726 km, 451 mi), Brazil on the south and southwest
(1,208 km, 751 mi) and Venezuela on the west (650 .km, 404
mi). Four hundred thirty-six kilometers (271 mi) of
Atlantic Ocean coastline form the northern boundary.
Guyana has unresolved border disputes with Surinam and
Venezuela. The section disputed with Venezuela comprises
five-eighths (53,000 sg mi) of Guyana's total area of
215,000 sq km (183,000 sq mi). Guyana divides naturally
into three major geographcal zones: a narrow coastal
plain, a forested zone which comprises most of the country
and includes an extensive mountainous and hilly zone in the
west central region, and lastly, a savanna zone in the
southwest. There is also a small fragmented savanna zone
about 95 km (60 mi) inland from the Berbice coast (Figs. 1
and 2).

2.1.1 The Coastal Lowlands

The flat alluvial coastal plain comprises five
precent of the total land area and extends inland 20
to 40 km (12-25 mi). It is a continuation of a
narrow alluvial plain that extends eastward along
the coast to the mouth of the Amazon, and is
composaed largely of alluvial muds from the Amazon
that have been carried by the south equatorial
current and deposited along the northeast coast of
South America. These alluvial muds are the most
fertile agricultural soils in Guyana and overlay the

1 sources: Rurian. 1978.

Miller~-Warden-Western, Inc. 1967.
Snyder. 1966.

American University Foreign Area Studies. 1969.
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2'1.2

white sands and clays formed from erosion of
interior bedrock and carried seaward by the rivers.
Most of the plain is 1.2 to 1.7 m (4 to 5 £t) below
sea level at high tide and 1is protected £from
flooding by an extensive series of dikes and
seawalls. Drainage and irrigation are facilitated
by a network of canals. Ninety-four percent of the
Guyanese populaticn lives on the coastal plain and
almost all cultivated crops are grown here.
According to U.S. Dept of State figures (1969), two
million acres of the coastal plain would be suitable
for cultivation, of which about one million acres
have been reclaimed and over 283,000 ha (700,000
acres) are presently in production. The coastal
plain is separated from the interior forests by a
barrier of swamps that have formed between the white
sandy hills of the interior and the dikes and canals
of the coastal drainage system.

ThelInéeribr Forest

This 1is the 1largest of Guyana's geographical
regions, comprising about 181,300 sq km (70,000 sg
mi) or 84 percent of the total land area. It is also
geologically the most complex, and includes
virtually all of Guyana's known mineral reserves.
About 25 km (40 mi) inland and immediately back of
the coastal plain the terrain becomes gently
undulating and is covered with tall forest. Lines
of hills, varying from 15 m (50 £t) in elevation
near the coastal plain, to 125 m (400 £t) inland
generally trend northwest to southeast. This area,
also known as the white sand (or zanderij) belt

varies from 130 to 160 km (80 to 100 mi) in width and

extends from the Pomeroon River eastward through
Surinam. The rivers passing through this region are
noted for their many rapids and falls. The white
sandy soils are very infertile, being composed
largely of quartz, but support a dense hardwood
forest. If cut, the forest does not regenerate well
and erosion - is rapid and severe. Guyana's valuable
bauxite reserves lie in this zone, in a strata 24 km
(15 mi) wide, 9 m (30 £t) thick and beneath nearly 33
m (100 £t) of sand.

The west central portion of the forested zone is
dominated by the Kaieteurian Plateau and Pakaraima
Mountains. These highlands form the east slope of
the Guyana Highlands, the bulk of which lie in
Venezuela. The flat-topped Pakaraima escarpment
averages 600 m (2,000 ft) in height and is
surmounted in places by vertical-walled, flat-
topped tepui mountains that rise considerably
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2.1.3

higher. The highest tepui, Mt. Roraima, rises to
2,750 m (9,094 ft) on the Venezuela-Brazil frontier.
The Pakaraima Mountains are the source of many
rivers and are renown for their waterfalls that drop
from - the edge of the plateau. The best known is
Kaieteur Falls on the Potaro River, a tributary of
the Essequibo. Raieteur drops 225 m (741 ft),
nearly five times that of Niagra Falls. The
Pakaraima region is virtually inacessible except by
air and the population is very low. In the
northwestern corner of Guyana the forested
Kaieteurian Plateau extends down almost to sea level
and to the coast, leaving only a very narrow coastal
plain near the mouth of several rivers.

The only other highland region of importance within
the central forested belt is the small Merume
Mountain range, located about 100 km (62 mi) north
of the Pakaraima Mountains and parallel to the main
ridge. Both highland areas are mostly forest-
covered except in the border area with Brazil, south
of about 4° N. There the forest gives way to more
open upland savanna, and merges with the next major
geographical region.

The Savanna

Savannas comprise the third major geographical
division of Guyana and cover about 1l percent, or
nearly 25,900 sq km (10,000 sq mi) of the total
area. The largest savanna, the Rupununi, lies along
the extreme southwestern boundary, and just north of
the Kamoa Mountains; it covers about 15,540 sg km
(6,000 sq mi). Most of the Rupununi savanna is
below 200 m (650 ft) in elevation and is very flat
and subject to flooding during the wet season. The
Kanuku Mountains divide the Rupununi into a northern
and southern section and reach about 900 m (3,000
ft) elevation.

The intermediate savanna, slightly smaller than the
Rupununi, lies about 96 km (60 mi) inland from the
coast and is surrounded by forests of the sandy belt
zone:. This savanna covers about 5,180 sq km (2,000
sq mi). Both the Rupununi and intermediate savannas
are covered by a sparce rough grass. The origin and
reason for the continued existence of the savannas
is not resolved but does not appear to be due to
inadequate rainfall.


John M
Rectangle

John M
Rectangle


2.1.4

Rivers and Drainage Y

River drainage in Guyana is generally from the south
and southwest northward to the coast. There are
four principal rivers. From east to west these are:
the Corentyne, which forms the border with Surinam
and originates within that country, the Berbice, the
Demerara, and the Essequibo. The Essequibo's main
artery originates in the northern Brazilian
highlands and drains over half of Guyana. The
estuary of the Essequibo is over 22 km (14 mi) wide.
The four most important tributaries of the Essequibo
are: the Mazaruni, Cuyuni, Potaro and Rupununi.
All flow into the west bank of the Essequibo and
with the exception of the Rupununi, all drain the
Kaieteurian Plateau. West of the Essequibo several
small rivers flow northward to the coast, and
between the four major coastal rivers (above) there
are several smaller rivers including the Canje,
Mahaicony, Abary and Mahaica (see map on front
cover). '

Guyana, as a whole, is part of the vast Amazon-
Orinoco watershed, although no Guyanese rivers of
any importance flow into the Amazon or. the Orinoco.
The average gradient of most Guyanese rivers is
about 0.2 m per km (1 ft per mi) and there are
extensive flooding and swamps in many areas. All
new land projects require extensive drainage before
they can be used for agriculture. Because of falls
and rapids, navigation is limited to 65 km (40 mi)
upstream on the Essequibo, 95 km (60 mi) on the
Demerara and Corentyne, and just over 160 km (100
mi) on the Berbice. Extensive, shallow alluvial
deposits along the coast limit navigation to ships
of shallow draft. At Georgetown a sandbar limits
vessels to 3 m (9 ft) of draft at low tide and 6 m
(20 f£t) at high tide. Draft at the mouth of the
Berbice is even less. Alluvial deposits continue up
to 24 km (15 mi) offshore before navigation is
congidered free.

Stream flow varies widely with a maximum in June and
July, and a minimum in March and April. Tides have a
marked effect on coastal drainage problems and tide
flow can be detected 64 to 80 km (40 to 50 mi)
upriver on the four main rivers. Tidal flow does
not affect small rivers because sandbars off the
coast prevent the tide from entering. Also these

2 source:

American University Foreign Area Studies. 1969.



rivers have not cut a channel to the sea because of
excessive silting and small flow. The drainage and
irrigation system of Guyana's coastal plain is
extensive and «costly, and only large well-
capitalized operations have been able to sustain the
heavy costs. Many areas have been abandoned due to
excessive costs of maintaining drainage canals, and
the need for irrigation water for flood fallowing to
control salinity. Poor drainage has also hampered
attempts to mechanize crop production.

2.2 Climate 3/

Guyana lies very near the equator, the southern port being
less than 1° N. The climate is warm, humid and equatorial,
and tempered slightly by sea breezes along the northern
coastal plain. In the south, temperatures are slightly
higher, with humidity and precipitation somewhat lower.

Precipitation. - Rainfall is biseasonal with two rainy
seasons and two dry seasons, except in the southern third
of the country where there is only a single pronounced
rainy season and one long dry season (Fig. 3). Along the
coastal plain rain falls an average of 200 days per year.
Fifty percent of the annual average falls during the
primary wet season which occurs from about mid-April to
mid-August, and peaks in June; the secondary wet season
occurs in- December and January, and accounts for an
additional 23 percent of the annual total during a typical
year (Fig. 3). However, the secondary wet season may fail
to appear during some years. The primary dry season over
the northern two-thirds of the country occurs from mid-
August through November; the secondary dry season occurs
from February through mid-April. As can be seen in Figure 3
the primary dry season is longer and more intense in the
eastern and highland areas. In the western region the
primary wet season is longer, but the driest months occur
during the secondary dry season. Also, as with the
secondary wet season, the secondary dry season may fail to
appear during some years.

Average annual rainfall on the coastal plain at Georgetown
is about 2,290 mm (90 in), varying from 1,500 to 3,400 mm

3 sources: American University Foreign Area Studies. 1979.
Rurian. 1980.

Schwerdtfeger. 1976.
Snyder. 1966.
U.S. Dept. of State. 1969.
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(59 to 135 1in). Rainfall also increases as one goes
westward up the coast. FPor example, the average annual
rainfall is 2,000 mm (80 in) at New Amsterdam, 2,290 mm (90
in) at Georgetown, 2,540 mm (100 in) at the Essequibo
River, and over 2,800 mm (110 in) in the northwest. Annual
rainfall averages 1,525 mm (60 in) in the Rupununi, most of
which falls during the single longer "summer" rainy season.
Rainfall increases to over 3,560 mm (140 in) in the
forested mountain regions.

Rainfall over most of Guyana is related to annual shifts of
the equatorial trough and its accompanying zone of intense
convection. The primary dry season 1is thought to be
influenced by the trade winds of the south Atlantic, the
secondary dry season with those of the north Atlantic,
although the variation in winds during the year in Guyana
is slight (Schwerdtfeger 1976). Higher rainfall values in
the interior are due to the additional 1lift given to the
atmosphere by the mountains.

The single wet and single dry season, is representative of
a continental monsoon climate. An explanation of this
pattern, which prevails over the plains of the southern
third of the country, is not fully understood.

Temperature. Average mean temperatures are higher along
the coast and in the southern plains than in the interior.
Annual means are about 26.59C (79°F) near the coast, 27.0°C
(81°F) on the plains and 25.5°C (78°F) for the inland
section. The higher temperatures of the southern plains
are due to a greater number of cloud-free days, or days with
only light cloud cover. Month-to-month mean temperature
shows a double-peaked curve which is the mirror-image of
the rainfall pattern that prevails over the northern two-
thirds of the country. The primary temperature maxima
occurs in October, a secondary one in April., Minima occur
in June and January. Additional temperature data is shown
in Table 1.

Relative humidity is high and varies 1little with the
seasons except in the southern plains. Estimates of the
annual mean relative humidity for the coastal and inland
sections are 80 to 85 percent, and for the southern plains
70 to 75 percent, with the annual range of monthly
variation at four to six percent on the coast, six to nine
percent inland, and 15 to 20 percent in the south. Guyana
lies south of the hurricane belt and escapes most Caribbean
storms.
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Table 1. Climatological Data

Georgetown Rupununi Savannas

Averages for 1846-1938 Averages for [961, 1963

Temp. Rainfall Temp. Rainfall
January 79* 8.0” 82°-82.0 T- -~ 470
February 79° 4.5” 82+-820 T- 12.50
March 80° 6.9” 83+-825 07%- 1.80
April 80° 5.5 84+-820 T- 1297
May 80° 1147 84°-81.0 1.46"- 38.05
June 80° 11.97 80°-80.0 14.427- 47.40
July 80° 10.0” 79°-80.5 17.927. 29.45
August 81° 6.9” 81°-81.5 13.29”- 20.80
September 81° 3.2 83°-84.5 2727- 583
October 81° 3.0” 84°-84.5 1.837- 1.58
November 81° 6.17 82¢.83.5 4227 585
December . 80° 113" 82°-82.5 51%. 0.78
Mean Temp. 80° 82°-82.2°
Total rainfall 88.7" 56.48”-181.71

Notes: Temperatures to nearest whole degree. T = trace of moisture. No data
was available for montane forest areas, with much more abundant rainfall,
which averages well above 100~ a year. Lowland forest rainfall (Bartica)
varies from 75”7 to 119”7, the average for 20 years being 100.3".

Source: Snyder. 1966.
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2.3 Population

2.3.1 Cultural and Political Background 4/

The first European settlers in Guyana were the
Dutch, who founded the settlement of Kijkorveral in
1616. In 1621 the colony was placed under the
direction of the West 1Indian Company of the
Netherlands, which administered the region for the
next 170 years. During this period many British
migrated to the colony, and by 1760 were a majority
in Demerara. Britain gained formal control in 1814
and instituted two important changes: the abolition
of slavery in 1837, and the introduction of
thousands of East Indian coolies under an indenture
system between 1844 and 1917. The colony received
full self-government in 1961 and final independence
in 1966. The British 1legacy 1is still clearly
evident today in the business, legal, administrative
and educational framework of the country. Political
values have made a rapid and strong shift to the
left.

From the point of view of human settlement, there
are only two regions in Guyana ~ the densely peopled
coastal strip, and the sparsely populated interior.
Most of the inhabitants of the interior are
Amerindians. They are still largely unaffected by
modern civilization; some still live a tribal 1life,
speaking their own dialect and preserving their own
customs. They produce cassava, some vegetables, and
hunt using bows and arrows to kill fish; and blow
pipes and poison darts to kill birds and mammals.
The Amerindians recently have been given several
large reservations, although many have left the
tribal life of the reservation to work on mines,
cattle ranches or lumber companies.

The remainder of the population, over 90 percent of
the total, resides on the narrow coastal plain.
Seven ethnic groups comprise the Guyanian
population; six of these are largely confined to the
coast (Table 2). Of these, the East Indians are the
most important numerically, comprising about 50
percent of the total population. Almost all are
descendents of some 239,000 East Indians that were
imported to work on sugar plantations between 1844

4 sources:

Kurian. 1980.
U.S. AID. 1979.
U.S. AID. 198la.
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Table 2. Principal Ethnic Groups of Guyana

Ethnic Group Percent
East Indians 50.16
Afro Guyanese 30.00
Mixed (or Colored) 13.20
Amerindian 4.60
Por tuguese 1.00
Chinese . 0.60
British and Other Europeans 0.40

Source: Kurian. 1980.

and 1917. Most gtill live in rural villages as
farmers and have avoided participation in politics,
government or social activities. They have resisted
assimilation into mainstream culture.

The Afro-Guyanese form the largest minority (Table
2). They are all descendents of slaves imported
from the Guinea coast of West Africa. Politically
they are the most active ethnic group, and occupy
most important governmental positions.

Ethnic polarization in Guyanese society is strong,
and is reflected not only in politics but also in
the economy and in occupational distribution of the
labor force. Certain occupations are monopolized by
each ethnic group, and ownership and employment in
‘these sectors follow ethnic lines (Kurian 1980).
The lack of ethnic integration (in contrast to
neighboring Surinam) is viewed as a grave threat to
national unity.

English 1is the official language. Several
vernaculars, Hindustani, Hindi, Urdu, Portuguese
and Chinese, are used by older immigrants but are
now being replaced by English. The Amerindians
speak languages belonging to three classes: Warrau,
Arawak and Carib. There are six Carib-speaking
groups - Carib, Akawaio, Patamona, Arekuna, Makusi
and Waiwai, almost all of which 1live in the
interior. Creole, influenced by languages of the
country's diverse ethnic groups, is also widely
understood and spoken.
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2.3.2 Population Growth and Distribution

Guyana's population was estimated at 804,000 in
1978, based on the last official census held in 1970
when the population was 701,855. The annual growth
rate is 2.4 percent, based on an annual birthrate of
32.4 per 1,000 inhabitants (Kurian 1980).
additional population statistics are shown in Table
3.

Table 3. Growth Rates and Vital Statistics

Births/1,000 population, 1976 26.0
Deaths/1,000 population, 1976 7.0
Infant mortality/1,000 live births, 1972 . 50.0
Annual deaths/1,000 persons age 1-4, 1977 4.0
Life Expectancy at Birth, 1970 64.0
Life Expectancy at Birth, 1978 67.0

Source:

U.S. AID. 1l98la.

Over 90 percent of the population is concentrated on
four percent of the available land. Consequently,
average population density in 1970 was four per sqgq
km (1L0.36 per sq mi) but on the narrow coastal strip

" the density averages 777 per sq km (300 per sq mi)

and up to 2,590 per sq km (1,000 per sq mi) along the
east coast where villages are concentrated (Fig. 4).
By contrast, vast areas of the interior are
virtually uninhabited (Table 4, Fig. 4).

The age profile shows 44 percent of the population
under 14, 53 percent between 15 and 64, and three
percent over 65. Females slightly outnumber males,
presumably because of immigration by younger males.
There are no official birth control policies or
programs.

Note: Some variance in the values quoted in this

section were noted among the sources consulted. The
values cited are believed to be representative.
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Table 4. Population by District

District Census Census
1960 1970

COASTAL

1. West Berbice @ = c;ma;ee  ce———

2. East Demerara 276,0900 343,000
3. Essequibo 46,000 57,000
4. West Demerara 62,000 87,000

COASTAL AND INLAND

5. East Berbice 116,000 147,000

6. North West 13,000 16,000
INLAND

7. Mazaruni - Potaro 12,000 13,000

8. Rupununi 1,000 1,000

Source: U.S. AID. 1981l1a.
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2.3.3

Health and Nutrition 5/

Health problems in Guyana are derived from a complex
of factors. Poor drainage in 1low-lying coastal
areas contributes to mosquito breeding and
waterborne diseases, and extensive forests of the
interior provide a natural reservoir, making
complete eradication of some diseases such as
malaria and yellow fever very difficult.

Malaria has been virtually eliminated along the
coast but remains a consgtant threat because it is
reported regularly in the interior. Along the coast
there is increased insecticide resistance in some
strains of mosquitos and increased drug resistance
in some blood parasites. In 1972 malaria was
reduced to a minor problem along Guyana's borders as
a result of DDT house spraying and the use of
chloroguinized salt. There was a resurgence in
1975-76 with outbreaks in the Rupununi region, the
North West District and the New River Triangle area.
In 1976, of a sample of 56,937 blood smears, 7.3
percent were positive for malaria, of which 3.8
percent were Plasmodium falciparum and 3.5 percent
Plasmodium vivax. The P. falciparum strain is
chloroquine resistant in the Rupununi region, and
DDT and some other insecticides are no longer
effective against the major malaria vectors.
Primary prophylaxis against falciparum malaria is
the drug Fansidar.

Yellow Fever remains a threat although an
eradication program has been waged against the
mosquito vector, Aedes aegypti since 1939. The
interior forests and native monkey populations
provide sanctuary and natural hosts for survival of
the parasites. Control appears best effected
through vaccination. There is an active mosquito
vector control program, using Abate, Baytex,
Malathion and Dursband, but delays and other
problems occur frequently.

The lack of adequate water supplies or waste and
sewage disposal systems contribute to a high
incidence of enteroparasitic diseases.
Helminthiasis is common, especially in rural areas,
and gastro-enteritis (including amoebiasis and
other gastro-intestinal disease) and malnutrition

5 Source:

U.Ss. AID. 1979, l198la.
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are particularly severe among children. Since 1975
immunization for polio, diphtheria, and tetanus has
been required for school entry.

Filariasis (elephantiasis), typhoid and leprosy are
endemic, the latter with an estimated prevalence of
two per 1,000 population. Filariasis, caused by the
nematode Wuchereria bancrofli, occurs along the
Guyana coast and up the Demerara River to McKenzie
and the Essequibo River to Bartica. It is
transmitted by two species of mosquito, Culex pipens
fatigans and Mansonia tittllans.

Other diseases of importance, though with low
incidence of human infection, include: 1)
leishmaniasis (Bush Yaws), a protozoan disease
transmitted by phlebotomine sandflies, 2) Ilheus
virus, and 3) dengue fever, which has not been
reported in recent years.

Schistosomiasis, transmitted by snails of a few
species, and river blindness or onchoceriasis, a
nematode parasite transmitted by blackflies, are
reported in adjacent Venezuela and Surinam but not
yet in Guyana.

Vital health statistics have been given in Section
2.4. Health status of the population is typical of
a developing nation with a per capita income of
about $544.00. Life expectancy is increasing and
crude mortality rate is decreasing. Diarrheal
health problems and malaria are important and a
threat, but malnutrition is lower than in other
Latin American countries. Some health problems
associated with modern societies, such as cardio-
vascular disease, hypertension and automobile
accidents are increasing.

Primary health care is minimal in most rural areas
and only adequate in Georgetown. Further, there is
a chronic shortage of well-trained health personnel,
especially in rural areas. As elsewhere in the
world, as Guyana modernizes, the patterns and types
of illness and death are changing to reflect those
of other developed nations. The control of some
health problems may also conflict with environmental
planning.
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2.4 Land Use

2.4.1 Land Use Potential 6§/

Guyana's total land surface is about 2.15 million
hectares (53.1 million acres). According to Kurian
(1980) about 15 percent is potentially suitable for
agriculture. At present only 1.5 percent of the
total land area 1is cultivated. Thus, while the
population density, based on the total land area, is
less than seven per square mile, the population
density based on cultivated land rises to about
1,000 per sq mi, more than agriculture alone can
support.

Guyana is divided into three agriculture regions:
the coastal strip, the forest and the savanna.
Agriculture is presently limited to land between the
Essequibo and Corentyne Rivers (Fig. 5), but even
here most land lies largely below high tide level.
Under these conditions, agricultural expansion
requires a  heavy financial commitment for
construction of dikes and dams, and 1labor and
equipment to maintain them. Consequently, even
after two centuries of effort, less than a tenth of
the potentially suitable agriculture land on the
coastal plain has been properly drained and placed
in cultivation. Even in the most developed region
between the Esesquibo and Corentyne Rivers, large
areas once under cultivation now have been
abandoned.

Aside from the savanna region of the northeastern
coast, and the Rupununi savanna of the extreme
southwest, both of which are suitable only for
raising livestock, there are almost no other areas
in Guyana that are suitable for agriculture. The
vast interior forests overlie very sandy, nutrient-
poor soils that have so far defied attempts to use
them successfully for traditional agriculture.
Limited agriculture along the banks of major rivers
has been hampered because all major rivers have
waterfalls that prevent easy access and transport by
water.

Even the productive coastland soils have been
converted to agriculture only at enormous effort and
expense. Because almost everywhere the coastlands

6 sources:

FAO. 1978.
Rurian. 1980.
MacPherson. 1967,
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lie a few feet below high tide and are subject to
flooding, a sea wall had to be built to keep out the
sea. In addition, residential and commercial areas
had to be protected from flooding by fresh water
during frequent heavy rains. To accomplish this an
elaborate system of dams was built to collect
flooded fresh water into shallow inland reservoirs
(called "conservancies"). These are drained by
thousands of canals, either into the lower portions
of rivers where drainage can occur at all times, or
to the sea, where water can be drained only at low
tide (Fig. 6). At all other times the water from
this reservoir and canal system must be pumped out
at great expense.

In view of these difficulties it is not surprising
that 80 1little land has been brought under
cultivation. Thus, despite the large amount of
undeveloped land in Guyana, much of it appears to
have 1little or no potential for traditional
agricultural uses, and is not easy to open up. The
coastal lowlands have great potential but require
enormous financial commitments for development.

‘Not|used for sugar but
:somstimes for rice|and :

2 >

—— Df'liﬂ.g. Z j
canals 7 Jg ganck B,:m /
e lm .m a nse ncy
w2y

Figure 6. Schematic Drawing of Land Reclamation
Along Coastal Plain. See text for details.

Source: MacPherson. 1967.
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Table 5 contains FAO (1978) data on Guyana land use
in several important categories from 1961-65 through
1977. The table confirms that in almost every
category there has been very little change in the
total land area in any category during the past 20
years., This is in sharp contrast to most Latin
American countries which have experienced sharp
increases in cropland and pasture and alarming
decreases in forest and woodland. Table 5 also
confirms the remarkably small amount of land devoted
to agriculture. Arable land and permanent crops as
a proportion of the total land area is about 1.7
percent. The figure climbs to just over six percent
if permanent pastures (most of which are natural
savanna) are included. Also, it is particularly
significant that forest and woodland, according to
FAO statistics (1978), still cover about 85 percent
of the total area. The significance of this
immense, and still largely untapped native forest
resource is discussed in section 2.4.3.

Table 5. Land Use Potential

1961-65 1967 1972 1976 1977
Total Area 21,497 21,497 21,497 21,497 21,497
Arable and
Permanent Crop 360 365 375 379 379
Arable Crop 350 355 360 364 364
Permanent Crop 10 10 15 15 15
Permanent Pastures 999 999 999 999 999
Forest and Woodland - 18,190 18,190 18,190 18,190 18,190
Other Land 122 117 107 110 117

Source: FAO. 1978.
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2.4.2

Agricultural Land Use: Background and Trends /4

Today agriculture in Guyana is based primarily on
two crops, sugar and rice. Sugar is a legacy of
Guyana's colonial past, and with the exception of
some commer ical rice production, dominated
agriculture in Guyana until independence in 1966.
Since that time an attempt has been made to maintain
the strength of sugar production and to expand other
food crops, especially rice, to a commercial level.

The direction of agriculture in Guyana has been
shaped by unique geographical features. The narrow
coastal plain, although requiring enormous effort
and expense to protect and drain, has been proven
rich agriculturally. By contrast, the hilly and
mountainous interior has proven very difficult to
exploit because of 1lack of transportation, and
extreme soil infertility. Beyond this, agriculture
development has been influenced considerably by
culture. Many Guyanese are descendents of Africans
and East Indians, imported by the British to work on
sugar estates. The non-estate agriculture of Guyana
was primarily developed by these groups and reflects
their culture. The development of rice, for
example, was largely due to the fact that this grain
was of major importance to the East Indian diet.

At the time of independence in 1966 sugar production
was in the hands of two firms, Bookers Sugar Estates
Ltd., and Demerara Sugar Estates. Both were
nationalized in the late 1970s, and a state company
(Guysuco) was formed. Sugar remains the chief
source of export earnings, and the chief source of
employment for a large segment of the population.
About 15 percent of the total sugar production is
from private farms.

Rice, by contrast, has always been the domain of
small producers, although government sponsored
rice~growing programs have been encouraged. The
average farmer produces ten or fewer acres of rice,
and supplements his income with livestock and other
crops.

7 Sources:

Evans. 1973.
Kurian. 1980.
MacPherson. 1967.
SECID. 198l.
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In 1978 U.S. AID/Georgetown sponsored a survey of
rural farm households in the coastal area. Farms of
the interior were excluded (except in the North West
District) because of their inaccessibility and low
density.

Table 6 shows the number of farms by type. The most
significant finding is that agricultural
commodities on most farms are mixed and include
livestock, rice and other crops. Table 7 provides
data on the number of farms of various size
categories. The median size farm is 7.4 acres, with
40 percent being less than five acres and only two
percent having 100 acres or more. Despite the
rather small farm size, the level of technology is
relatively high, with much work done by machines.
Table 8 shows the number of acres devoted to various
crops on farms. More acreage is devoted to rice
than to any other crop and rice is grown by over half
of all farmers (Table 8).

Land tenure in Guyana is currently by freehold or
private ownership (47 percent), government lease (34
percent) and private lease (19 percent). 1In recent
years, almost all new land that has opened up has
been available by government lease, formerly for
periods up to 99 years but more recently for much
shorter periods. The shorter lease terms have
resulted in a reluctance by farmers to undertake any
needed capital improvements. There is a tendency to
once again grant longer leases and assure lease
continuity.

Table 9 gives some data on livestock production.
About 30 percent of the producers owned cattle and
more than 75 percent owned poultry. Typically each
farmer owns only a few animals of each type,
suggesting that much of the animal production on
farms of the coastal plain is for home use. The
reverse is true in the Rupununi savanna of the
southwest where almost 100 percent of agricultural
production is cattle, and virtually no sugarcane or
rice is produced.
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Table 6. Number of Various Types of Farms

Type of Farm No. 3
Rice 6,635 27
Food Crops 6,989 29
Livestock 4,146 17
Mixed 5,7 27,

TOTAL 24,470 100

Source: SECID. 1981.

Table 7. Size of Farms

Size of farms in acres No. of farms %
less than 2.5 acTes 6,252 25
2.5 - 4.9 acres ' 3,732 15
5 - 9.9 acres 4,985 28
19 - 14.9 acres 3,415 14
15 - 24.9 acres 3,685 15
25 - 49.9 acres 1,629 7
58 - 99.9 acres 724 3
128 - 199.9 acTes 278 1
over 209 acres 182 1

TOTAL 24,683 100

Median size of farm: 7.4 acres

Source: SECID. l981l.
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Table 8. Number of Farms and Crop Acreage

Crop No. of farms % farms  Acreage
Rice 12,638 51 148,017
Sugar 2,368 10 17,681
Corn : 1,676 7 5,749
Cocenuts 2,861 12 21,691
Cassava 6,176 25 3,599
Eddos 3,820 16 1,419
Yams 868 4 126
Other Ground Provisions 1,664 7 484
Plantain 5,012 22 2,454
Eanana 6,78¢ 28 1,339
Citrus 2,764 11 1,938
Pineapple 825 3 1,812
Other Fruit 3,829 16 -
Dry Peas and Beans 1,989 8 133
Peanuts 99 - 55
Tematoes 3,185 13 326
Cabbage 189 1 : 3
Vegetables and Greens 6,759 27 1,183
Coffee 1,827 4 1,493

Source: SECID. l981.

Table 9. Number of Farms and Number of Livestock

Livestock stock No. of farms ¥ Farms *+ Ammals
Cattle 7,038 29 67,599
Sheep arx Goats 4,451 18 39,942
Swine 2,798 11 28,748
Poultry 18,897 77 515,150

Source: SECID. l1981.
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2.4.3

Forest Exploitation and Deforestation 8/

Forests cover some 17.4 million ha (43 million acres
or 70,000 sg mi) of Guyana, or nearly 85 percent of
the total area of the country. Partially valuable
species cover at least 133,600 ha (33 million acres)
and contain an estimated 1.98 billion cu m (70
billion cu ft) of wood. Total annual exploitation
to date is about 170,000 cum (6 million cu ft). At
present most logging and saw-milling takes place in
an area known as the Bartica Triangle, between the
Essequibo and Mazaruni Rivers. This restricts
logging operations to some.36,260 sq km (14,000 sqgq
mi). Although forest potential elsewhere in the
interior is considerable, the lack of roads into
remote areas has made access and transportation
extremely difficult. Waterfalls. block all major
rivers a short distance inland, preventing use of
rivers as conduits for transportation.

The forests contain many valuable timber-yielding
species which are excellent for durable construction
work. However, forest exploitation has been very
selective with greenheart (Ocotia rodiaei), a
hardwood species, accounting for over 60 percent of
the wood removal. Greenheart wood is valued because
its wood is extremely dense and hard and resists
marine boring animals. Consequently, it is sought
in marine construction such as the building of
wharves. Extraction of greenheart from the interior
is expensive because the wood is too heavy to float,
requiring it to be loaded onto pontoons in rivers.
Numerous waterfalls and a lack of inland roads has
prevented harvest in the interior beyond the falls.
The most accessible areas of greenheart--those
nearest major rivers--have been heavily exploited.
The remaining trees are so difficult to reach and
bring out that logging costs are not competitive
with treated woods of other species.

Other commercially important tree species include
purpleheart, which has an attractive color and is
used for ornamental work, crabwood (or Mora) which

8 Sources:

American University Foreign Area Studies. 1969.
Evans. 1973. 4

Kurian. 1980.

Libr. of Congress. n.d.

MacPherson. 1967.
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is used locally to make furniture, and wallaba,
which is cut for fuel, charcoal and telegraph poles.
Wallaba has also become the basis of a plyboard
industry in which wood chips are mixed with resin
and pressed into strong boards. These "pressed
‘boards" are then used for a variety of purposes
including prefabricated houses. The Guyanan forests
contain many other species of trees (up to 1,000
species by some estimates) but few are in demand.
Many are known to be excellent varieties of wood but
are not harvested because local demand is small and
are not exported because they are unfamiliar abroad.

According to Evans (1973) only about one-fifth of
the forests in Guyana are likely to be exploited
‘commercially for timber in the near future, largely
because of trangportation and accessibility
problems. Consequently, accessible areas have been
heavily exploited, but there has been very little
effort to promote regeneration. Where present
extraction occurs, primarily in the Bartica
Triangle, forest soils are rather coarse-grained
white sands that are almost useless for conventional
agriculture, and do not readily regenerate to forest
cover once the canopy "shade" 1is lost. Future
prospects for the timber industry will require some
type of reforestation program, as well as the
success of government or private industry in solving
problems of forest surveys, inspection and grading,
transportation and storage facilities. In 1968
these difficulties limited extraction to about ten
percent of the total marketable volume available.
Accurate forest inventories will be required to
provide information on feasibility, as well as
training of Guyanese technicians in needed forestry
skills.

The population of the forested interior is presently
very low and until recently, economic activity was
limited to mining and forestry. The presence of
these activities when they open up areas, often
leads to colonization attempts, especially as a
means to relieve the poulation pressure of the
coastal zone. The presence of dense forests,
however, does not necessarily mean that the soils
are suitable for agriculture. Careful soil surveys
should be made before new settlements are permitted
although this is often difficult to control. Some
farming of formerly forested lands has occurred at
Matthews Ridge and ill-fated Jonestown in the North
West District, and at Mahdia south of the Potaro
River, and in some valleys of the Kanuku Mountains.
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2.4.4

-

The long-term suitability of some of these areas to
traditional agriculture is in doubt.

Land Use in the Savanna Regions 3/

The interior forests give way to extensive expanses
of grassland in two places. The largest, the
Rupununi savanna, is in the southwest. The
intermediate savanna 1is considerably smaller and
located on the northeastern sector of the country
(Fig. 7). In addition, there are a few patches of
savanna on plateau summits in the Pakaraima
Mountains.

The Rupununi savanna covers about 12,350 sg km
(5,000 sq mi) of land close to the Brazilian border.
It 1is mostly flat or gently rolling terrain from
which rise scattered, small, rounded hills. The
much larger Kanuku Mountains, rising to 900 m (3,000
ft), separate the Rupununi grasslands into a
northern and southern section. Drainage is poor
throughout the Rupununi and the vegetation is
primarily coarse grass. In some places the savanna
is dotted with widely-spaced, low trees, mostly
Curatella sp., Brysonium or Moriche Palm (Mauritia
flexuosa). The Rupununi savannas have attracted few
settlers and at present cattle ranching, mostly on
very large ranches, is the only important economic
activity. The Dadanawa Ranch, one of the largest in
the world, is situated on the Rupununi. It covers
about 6,475 sq km (2,500 sq mi) or about 1.6 million
acres) and grazes about 33,000 cattle.

Three factors have hindered development of cattle
ranching and other economic enterprises on the
Rupununi. First, during the rainy season large
areas of savanna are £looded. Second, partly
because of the very long dry season and poor sandy
soil, grass is of very low quality and in even the
best areas more than 12 ha (30 acres) of grazing
land per animal is required (compared to one animal
per two to three acres in many areas of the United
States). Third, the remoteness of the area, and
lack of roads linking other parts of the country,
has made marketing difficult.

9 Sources:

Evans. 1973.
MacPherson. 1.967.
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Source: MacPherson. 1967.
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2.4.5

Several thousand Amerindlans live in the Rupununi,
many of which earn a living as cattlemen. Others
grow small amounts of tobacco, cassava (yucca), maize
and vegetables. There are at present no land use
practices on the Rupununi that appear to have long-
term detrimental environmental problems. If the
number of cattle are greatly increased the grass
cover could be seriously weakened or damaged.

Grasses of the intermediate savanna in the northeast
(Pig. 7) are even of poorer quality than the
Rupununi. Formerly the intermediate savanna was
used to fatten cattle brought from the interior by a
cattle trail. Now, very few cattle are even reared
here because of infertile soils, and very poor
grasses. According to Dalfelt (1978) portions of
the intermediate savanna in West Berbice and East
Demerara Districts are threatened by extensive
agriculture and irrigation projects. Most important
is the possible environmental damage a dam
connecting the Abary, Mahaicony and Mahaica Rivers
might do. The project was well underway in 1978.
Dalfelt (1978) mentions possible impacts on the
flora and fauna of the lower parts of these river
systems, and the possibility of increased
salinization due to tidal inflow.

National Land Use Planning

Guyana does not have a national land use policy, or
a fish and game sgervice. There is no specific
legislation to deal with envirommental problems, nor
specific legislation to regulate the exploitation of
forests or the management of natural resources such
as water and agriculture.

There are a number of separate government ministries
that deal with certain aspects of environmental
problems such as health, agriculture production,
water management, minerals and mining, etc. But
there is no means within the government to fully
coordinate the activities of these ministries and
insure unified national planning.

There are specific laws to protect some species of
animals such as the manatee, which could be
beneficial in acquatic weed control. There is an
urgent need to establish legislation to monitor the
use of chemicals in agriculture and pollution in
industry.

The main organizations responsible for

environmental and/or natural resource activities
are :
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listed and discussed below (From Libr. of Congress
n.d.). A flow diagram of the organization of these
groups and their subunits is shown in Figure 8.

The Ministry of Agriculture and National
Development. This ministry is responsible for the
administration of several resource areas in Guyana.
The Hydraulics Department of this ministry serves as
the executing agency of the Sea Defense Board, and
the Drainage and Irrigation Board in implementing
schemes for coastal and land conservation, and
activities for the drainage and irrigation of land.

Land Development Division administers the land
development plans and the Fisheries Division is
responsible for management of the nation's fisheries
resources, The ministry is also responsible for
wildlife protection. Other divisions of the
ministry are listed in the flow chart (Figure 8).

The Guyana Water Authority (GUYWA), created by the
Guyana Water Authority Act of 1972, is a public
corporation administered by the Prime Minister
through the Guyana State Corporation (GUYSTAC).
Formed from the former Pure Water Division of the
Ministry of Works and Housing, GUYWA is responsible
for water supply, sewage disposal, and water
treatment over the entire country.

The Ministry of Works and Housing (Works). The
Hydropower Division of this Ministry was created in
1972 to investigate the hydroelectric potential of
Guyana. The Division Budget up to the end of 1973
was G$2.4 million. 1Its staff includes specialists
in all areas of hydroelectric development.

The Ministry of Energy and Natural Resources is
responsible for the administration of minerals,
mining and forests. The Forest Department of the
Ministry is responsible for the general management
of the nation's forest and for implementing the
government's forest policy of developing forest
resources as part of an integrated land use policy
for conservation and development of all natural
resources. The Geological Surveys and Mines
Department conducts geological surveys, enforces
the mining and mineral laws, and advises the
government on related matters. The 1976 expenditure
for the Ministry was estimated at G$12,057,000,
three percent of the total central government's
expenditure.
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Local governments are empowered by certain statutes
to pass bylaws concerning the protection and
conservation of local resources.

Non~government bodies:

The Guyana Museum and Zo00 is interested in
wildlife conservation.

The Guyana Association of Professional
Engineers (GAPE) is involved in studying the
environmental impact of developmental
activities such as the proposed hydroelectric
power scheme on the Mazaruni river.
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3.0 Environmental Resources

3.1 Geology, Minerals and Soil Resources

3.1.1 Geologic History 10/

There is a great deal of information on the geology
of the Guyana region. The following discussion
summarizes geological and geomorphic features. Some
of the more important studies on the geology of the
Guyana area, including southern Venezuela east to
French Guiana, include: Bateson (1961), Bracewell
(1948) , Brown and Sawkins (1875), Choubert (1974),
Geological Survey of British Guyana (1961), Jenks
(1956), Lopez et al. (1942), McConnell and Dixon
(1962) , McConnell et al. (1964), and Snelling and
McConnell (1969).

Guyana can be divided into three geological and
geomorphic units (Fig. 9): 1) a narrow coastal
strip of marine sediments of Cretaceous to Recent
age, 2) the Pakaraima Mountains in the west, which
are the easternmost extension of the Roraima
Formation covering a large area of adjacent
Venezuala and Brazil, and 3) a large, low-elevation
pediplane interrupted by occasional plateaus and
mountains rising to 350 m, and rarely 700 to.1,000
m. This low region is mostly covered by humid
lowland forest except for a broad savanna zone along
the southeastern border. This latter area is
underlain by Precambrian metasedimentary and
metavolcanic rocks, gneisses and granites with a
scattered cover of Tertiary to Recent sediments.

A history of the geology of Guyana begins in the
Precambrian with Guyana Shield Rocks. [Little is

- known about these rocks except that they are highly

crystalline gneiss, schists and granites. These
rocks form the basement or lowest series (Fig. 10)
and are most evident in areas away from the Roraima
Formation (Fig. 11). In general, the gneissose
areas are poor in gold and other economic minerals,
but near the coast they have been converted by
weathering into commercial deposits of bauxite and
kaolin.

10sources:

Jenks. 1954,

Lopez et al. 1942,
Mayr and Phelps. 1967.
McConnell et al. 1964.
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Between the overlying Roraima Formation and the
gneissose rocks of the crystalline basement, there
is a thick series of metamorphosed, fine-grained
sedimentary and volcanic rocks, usually called the
Volcanic series (FPig. 10). They are believed to be °
late Precambrian age. The most important gold
fields in Guyana are located on or near the Volcanic
series, especially along their contacts with granite
intrusions. Massive or slightly foliated
hornblende~ and biotite-granites are common in the
crystalline basement. These younger granites, shown
as intrusions in Figure 10, are covered by thick -
alluvial and residual deposits and their extent is
uncer tain. Many goldfields occur where these
intrusive granites meet members of the Volcanic
series. The intrusive granites are believed to be
of Paleozoic age.

The Roraima Formation, named after the highest
mountain in Guyana, forms part of the series of
plateaus and mesas known as the Pakaraima Mountains.
The Roraima Formation (Fig. ll) extends from central
Guyana westward across southern Venezuela and
adjacent northern Brazil. The Roraima Formation is
a very thick series of sandstone layers, mostly in
horizontal beds. It rests directly atop the older
Precambrian "Guyana Shield" of older granite. The
sandstone layers of the old Roraima peneplain have
been greatly eroded, leaving vertical-walled
pillars known as tepuis, of which Mt. Roraima is the
highest (Fig. 12), though not the largest in surface
area. The highest known point on Mt. Roraima is
2,606 m (8,600 ft), arising from a base at 424 m
(1,400 ft). No fossils have been found anywhere in
the Roraima Formation and its age is unknown. A
Cretaceous age is believed most probable.

The coastal plain of Guyana consists of Quaternary
age deposits of marine alluvium. Approximatley 60 m
(200 ft) thick, this alluvial layer extends inland
from the present coast line for varying distances,
eventually ending in grassy lakes or swamps that
separate it from the white sand region. These
alluvial deposits appear to be brought down from
continental rivers, including material from the
Amazon which 1is transported northwestward by the
Guiana current. Most of this area is slightly below
sea level and drained artifically by canals and
lakes.
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Figure 12. Western Side of Mt. Roraima.

View from the Gran Sabana, Venezuela

Source: Mayr and Phelps. 1967.
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3.1.2

Beneath the Quaternary coastal alluvium there is a
succession of stratified white sands, gravels and
clays. Reaching at least 1,910 m (6,300 f£t)
thickness near the mouth of the Berbice River, this
white sand series slowly thins out inland against
the sloping surface of basement rocks (Fig. 10)
which gradually approach the surface and are exposed
about 32 to 96 km (20 to 60 mi) up the main rivers.
At the surface these deposits are almost pure, fine-
grained white quartz sand. Inland these white sand
deposits become more and more restricted to narrower
channels between ridges. The white sand belts
generally occupy the valleys or estuaries of old
river systems and cover an ancient land surface of
crystallines (the Guyana Shield). The age of these
depositas 1is based on Arenaceocus Foraminifera of
probably Miocene to Pliocene age. Most of the small
alluvial diamond deposits are derived from white
sands between the protruding ridges at the base of
the Pakaraima Mountains. The bauxite deposits of
Guyana occur in a rather narrow belt that runs
approximately north-northwest from Kwakwani on the
Berbice River to the mouth of the Essequibo River
(see map, side cover). They occur as caps sloped
like turtle=backed domes, over the old land surface
and beneath the sediments of the white sand series.
They are exposed only where erosion has removed the
white sand sediments, and in most areas lie buried
beneath 30 m (100 £ft) or more of white sand
sediment. :

Minerals 11/

Guyana is remarkably rich in minerals. The most
important mineral resources presently exploited are
bauxite (aluminum ore) and manganese. Bauxite is
taken from several mines located between the mouth
of the Essequibo River and Kwakwani on the Berbice
River (Fig. 13 and 14). Guyana's enormous bauxite
resources place it among the top three countries in
the world in terms of known reserves. Estimates of
70 million tons (Amer. Univ. 1969) will have to be
substantially increased due to inclusion of
lateritic ore deposits occurring in over 388,500 sq
km (15,000 sq mi) of the western Pakaraima Plateau.
Preliminary reports have indicated the existence

llsources:

American University. 1969.
Bureau of Mines. 1981.
World Mines Register. 1980.
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of billions of tons of ore that would require
little, if any, overburden removal.

Despite these reserves, there has been an apparent
trend toward declining productivity in the bauxite
industry in recent years. The East Montgomery Mine,
opened in mid-1979 by Guyana Mining Enterprises,
Ltd. (GUYMINE), marked the first expansion of the
industry since 1971, but it suffered a severe
production setback, caused by a landslide, shortly
after it opened.

Manganese is mined at Arakaka and Matthews Ridge on
the Barima River in the northwest. Diamonds and
gold are mined by free-lance prospectors in the
Pakaraima region (Fig. 13). There have been no
commercial gold mines in operation since 1959.
Production 1in 1964 reached 107,000 carats of
diamonds, and 2,000 troy ounces of gold. By 1978
production fell to 530 carats and 39 troy ounces,
respectively, but the government urged gold mines to
step up production in response to the dramatic surge
in gold prices in 1979 and 1980.

In April 1979 Guyana granted a joint offshore
exploration concession to Seagull International
Exploration Inc., of Houston, Texas and Denison
Mines, Ltd., of Toronto, Canada. The 10,360 sq km
(4,000 sg mi) concession is located 32 km (20 mi)
offshore between the mouths of the Demerara and
Berbice Rivers. Deminex 0Oil Co. abandoned offshore
exploration in 1976 after drilling two dry wells off
the Essequibo coast. In October 1979 another
petroleum exploration agreement was signed with a
consortium of four Canadian companies, Home 0Oil and
Gas Co., Ranger 0il Ltd., Voyager Petroleum Ltd.,
and Norcen International, Ltd. Then in November
1979, Major Crude 0il Inc., a U.S. firm, signed a
lease to explore in a concession adjacent to that of
Seagull International.

Traces of uranium have been found in Guyana and in
1979 non-exclusive uranium exploration rights were
granted to Compagnie Generale des Maiéres Nucleaires
(Cogéma) of France and Grundstoff-technik Gmbll of
Essen, Federal Republic of Germany. The presumed
uranium deposits are based on aerial surveys, but
geological exploration on the ground has been
hampered by difficult and remote terrain.

Columite, used in the manufacture of corrosion-
resistant steel, is found near the Mazaruni Plateau.
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3.1.3

Several other ores and minerals are believed to
occur, but it is not known if they are commercially
exploitable.

Soil Resources

Most of the soils of Guyana have not been eroded or
damaged as a result of man's activities. This is in
sharp contrast to many neighboring Latin American
countries, and is the result of land reclamation
projects along the flat coastal plain, and an
absence of agricultural activity inland in hill or
mountainous zones. Except for the alluvial soils of
the coast, most Guyanese so0ils are notably poor and
unsuitable for traditional agriculture. The
following discussion 1is taken primarily from FAO
(1971).

Various erosion cycles have molded the Guiana Shield
into a complex of extensive rolling to hilly
crystalline uplands, level pediplanes and
mountainous highlands. After elevation of the
Guiana Shield, the older, higher surfaces were
highly dissected by erosion. In some areas the
strongly weathered mantle of soil material has been
only partly removed. In southern Guyana, for
instance, where surfaces have been progressively
dissected, shallow ferralsols are common,
especially on steep slopes. The ferralsols
sometimes contain a high content of iron concretions
that may aid soil conservation. Some hilltops are
still covered by concretionary soils. Northward the
dissection of Plio-Plistocene Rupununi surfaces has
created an array of ferralsols and orthic acrisols,
the former where soils are better preserved, the
latter where erosion has exposed the underlying
acidic rocks. In both cases the soils are sandy,
leach rapidly, and are deficient in nutrients.

The mountainous highlands cover a large area of the
interior of Guyana. The Pakaraima Mountains, with a
gsequence of plateaus separated by escarpments,
represent the most important part of these
highlands. The relief has resulted from uplifted
block-faulting of the Guiana Shield and erosion of
the overlying sandstone. = Acid sandy, sometimes
gravelly, ferralic arenosols are common (not shown
on map, Fig. 15) and where basic rocks have
intruded, dystric nitosols -and eutric nitosols
occur. In the Rupununi region the Kanuku Mountain
soils are mainly lithosols. Along the extreme
southern border a low mountain range, representing a
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Figure 15. Major Soils of Guyana
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FLUVISOLS. Good agricultural soils.

DYSTRIC HISTOSOL. Thick, sticky, poorly osygenated, poor drain-

age; little value for modern agriculture, fair grassland.

PLINTHIC ACRISOL., Low fertility, mostly savanna.

SOILS OF INTERIOR

DYSTRIC NITOSOL. Moderate suitability for agriculture and
grassland; can be improved with careful management.

EUTRIC GLEYSOL. Highly variable. Along coast when drained are good
for agriculture; inland usually forest cover.

ALBIC ARENOSOL. Extremely low fertilitv, very sandy. Natural vegetation

may be forest but when cleared, scrub or grass returns. Poorest
soils in Guyana for agriculture.

ORTHIC ACRISOL. Not used for agriculture in Guyana. Usually on hilly

terrain and low fertility:; subsoil dense. Restricted agric. use.

ACRIC FERRALSOL. Low nutrient content; usually support savanna.

SOILS OF SOUTHERN THIRD OF COUNTRY

ORTHIC FERRALSOL. Low nutrient content; usually support forest;
suitable mainly for shifting agriculture.

ORTHIC FERRALSOL. As above. Distinction between these two Orthic
Ferralsols, as shown on FAO map unclear. o

MIXED: ORTHIC FERRALSOL, DYSTRIC NITOSOL,

Lithosol. Rocky and on steep slopes.
agriculture and rarely used.

LITHOSOL.
Not suitable for modern

FAO. 1971.
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Figure 15, continued
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relic relief of an old pediplanation process, has
formed the Kwitaro surface. Here, as in the Kanuku
Mountains, lithosols are predominant and on steep
slopes ferralsols are common.

The potential agricultural value of the major soils
in Guyana is mentioned in the text of Figure 15. 1In
general, coastal alluvial soils have a good nutrient
content and are suitable for a variety of
agricultural purposes. Most of the soils of the
interior and the southern plateau are of low
fertility and are of restricted usefulness for
modern agriculture. '

3.2 Water Resources 12/

3.2.1 Surface and Groundwater Resources

The major surface drainage systems are shown in
Figure 16 and flow characteristics of seven of these
rivers (no.'s 1l-7 on Figure 16) are given in Table
10. The total surface of national drainage basins
is 45,584 sg km (17,600 sq mi) but increases to
172,235 sq km (66,500 sg mi) when international
drainage is included. There are abundant water
resources, as might be expected in a country where
the average annual rainfall is about 2,500 mm (100
in). But seasonal differences, as illustrated by
the Egssequibo River (Table 1l), are marked. Average
discharge during July is over 7.5 times the November
rate for the Essequibo at its mouth on Plantain
Island. :

Guyana's water resources, which far exceed demand,
are further augmented by coastal artesian aquifers
that supply most of the country's drinking water
(Table 12). 1In fact, one principal aquifer, the "A"
sand layer, lying between 90 to 300 m (300 to 1,000
ft) below the surface, supplies 90 percent of the
drinking water. Only about ten percent of domestic
water use is from surface sources (Table 13). The
major use of water in Guyana is for agriculture.
Most of this is derived from shallow reservoirs
(conservancies), streams or drainage canals.
Although the bauxite industry uses large amounts of
water, 1its total water use accounts for only a
fraction of the country's total usage (Table 13).

12g50urces:

van der Leeden. 1975,
Library of Congress. n.d.
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Figure 16. Surface Drainage Basins. Flow Characteristics of

Basins 1 through 6 are Given in Table 10.
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Table 10.

Flow Characteristics of Selected Rivers

Drainage Max. daily flow Min. daily flow Mean flow Period
River Station area of
mi2 cfs cis/mi2 Dats cts cfs/mi2 Date cfs cls/mi2 secord
Fssequibo Plantain Is. 25,700 283,000 n Jul. 1°51 5,130 2 May 5-8'61 78,570 3.1 1950-59.
Ctyuni Kamaria Falls 20,600 190,500 93 Sep. 2'54 350 02 Apr. 1819 37,560 1.8 1946-68
‘47 -
Mazansni Apaikwa 5,420 92,150 17 Jun. 2754 1,500 .28 Apr. 2561 25,990 48 1950-68
Mazasuni Hilifoot 8,000 146,350 18 ~May 20°63 2,000 .25 May 1°'51 40,460 5.1 1961-68
Pataro Kaieteur Fall 1,020 39.600 39 Jun. 1868 400 .39 Apr. 16-18 2.224 7.1 1950-68 .
‘61
Potaro — Tumatumari 2,395 78,550 33 Jul. 147 1,550 65 Apr. 6,14 18,427 7.7 1946-54 -
‘47
Inerara Great Falls 950 18,100 19 Jul. 27°65 150 .16 May 11-16 2,585 2.7 1949-67
‘64
Deterara Sako 1,660 15,790 n Jul. 261 410 .27 May 13°64 3,938 25 195067
Berbice ltabru Falls 1,970 14,740 7.5 Jun. 16'63 60 03 Apr. 23-27 1,412 7 1960-68
‘62
Canje Reynold’s 107 304 23 Jul. 16°69 51 48 A, 7967 94 9 1969
Biidge
wn
[3]
Source: van der Leeden. 1975.
Table 11. Monthly Discharge of the Essequibo River
Basin Period
River snd station area Year of
km2 Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. record
Essequibo, Planmtain Island 68,600 1,040 1,120 998 1,180 2,190 4,770 5,320 979 698 889 2,190 195066

4,450 2,270

Source: van der Leeden.
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Table 12. Principal Aquifers in Coastal Artesian Basin

i Depth below )
Aquifer land surface Thickness T ransmissivity Aemarks
fe ft gpd/fe2

Upper Sand 100-200 50-400 - Littls ussa dus to high Fe
contant (more than S mg/l)
and salinity (to 1,200 mg/l).

A" Sand 300-1,000 50-200 200,000 Yields 90% of country’s
drinking watsr; treated for Fe.

8" Sand 1,200-2,600 30-200 - Excsllent quaiity but high tem-

perature (1059 F):trace H2S.

Source: van der Leeden. 1975,

Table 13. Water Use, 1971

Catagory Quantity, mgd!! Source of water
Agriculture 3,240 Surface water;
{mainly for flood shallow reservoirs
irrigation of sugar . (consarvancies) and
and rice) streams.
Comestic 50 90% obtained from walils:

10% from surface sources.

tndustrial 1
{mainty bauxite industry)

1) Imparial qailons.

Source: van der Leeden. 1975.
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3.2.2

3.2.3

The major water problem on the coastal plain is
excess water removal, rather than insufficient
water. Because most of the coastal plain is several
feet below sea level, an intricate system of canals
must be maintained in agricultural areas.

Water Management

Management and maintenance of the coastal canal
system is of vital importance to Guyana's economy.
The fertile coastal plain, upon which the economy is
based, requires drainage, flood control, protection
from sea water intrusion, and even irrigation during
sporadic periods of drought. An extensive system of
drainage and irrigation canals, sea walls and dams
has developed in a rather uncoordinated fashion
along the coast. Today the Hydraulics Department of
the Ministry of Agriculture administers this system
under 34 declared drainage and irrigation districts.
Administration, maintenance and extension of this
system is costly, and complicated by the fact that
the waterway systems serve a large number of private
holdings as well as the large state sugar companies.

" In 1976 water control expenditure was about nine

percent of total government expenditures. The
government also is implementing two ambitious
programs to increase efficiency of the waterway
system and to open more land within the system to
agriculture. These are the Coastal Pumped Drainage
Program, to speed up traditional gravity drainage,
and the Mahaica-Mahaicony-Abary River Control
project, which will create two reservoirs for flood
control, drainage and irrigation. The project
should add 57,490 ha (142,000 acres) to the 283,400
ha (700,000 acres) of coastal land already under
cultivation. Other water managment projects are in
planning and survey stages. Within the
administration, there is a proposal to unite all

. water management activities under a single agency,

the Water Resources Board.
Water Quality and Supply

Guyana has fewer water quality problems than most
neighboring Latin American countries. The most
serious problem is toxic chemical pollution of water
in drainage canals on the coastal plain. In the
past, chemical control such as pentachorophenol, has
been used to control aquatic weeds in the canal but
this has killed fish and contributed to chemical
pollution of the water.
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3.3 Energy

3.3.1

A remarkably high proportion of the population has
access to safe drinking water. According to U.S.
AID (1981b), the percentage of rural people with
reasonable access to a safe water supply has risen
from 63 percent in 1970 to 75 percent in 1975. One
hundred percent of the urban population has access
to safe water; values for the urban and rural
population combined were 75 percent in 1970, and
increased to 84 percent by 1975.

Administration of Guyana's water supply, sewage
disposal and water treatment is charged to the
Guyana Water Authority (GUYWA) which is discussed in
Section 2.4.5. By 1980 they were to spend 60
million dollars in the first of a three part program
to provide and maintain a supply of potable water
for domestic and industrial use. Fifteen million
dollars have already been spent on the construction
of six treatment plants and other facilities in the
coastal area. Another 10.3 million is being spent
in cooperation with a United Nations Development
Program to improve water supply and sewage and storm
drainage in Georgetown, New Amsterdam, and Linden.

Resources
Electrical Power 13/

Guyana has a huge hydroelectric potential but
development of even a fraction of this potential is
inhibited by inaccessibility of the interior. There
is almost a complete lack of roads, and navigability
of the rivers is seriously limited by waterfalls and
rapids. Most of the interior has been inadequately
surveyed.

The Ministry of Works and Communications is
responsible for developing the hydroelectric
potential of the interior and for building access
roads to the interior. Currently there are plans to
build a large hydroelectric project on the upper
Mazaruni River, as well as an access road to the
Mazaruni region. The proposal calls for a first
stage installation of between 750 and 1,200
megawatts (MW) on the upper Mazaruni River. This

13sources:

Library of Congress. n.d.
National Report, Guyana. 1981.
U.S. AID. 1979.
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would provide power for a primary aluminum smelter
of 140,000 to 280,000 tons capacity per year, as
well as supply other internal electrical demands.
Ultimate installed capacity of the Mazaruni project
is projected to be 3,000 MW, There is also a
feasibility study underway for £first stage
development of the Potaro River Basin, based on
installation of a 20 to 50 MW of hydropower capacity
at Tumatumari.

Presently thermal generation from imported fuels is
the sole source of power. Consequently, electricity
is available only on the coastal plain and in a few
river towns such as Linden which are accessible by
river, The dramatic rise in crude petroleum prices
during the past decade has driven the cost of energy
production higher and underscored urgent need for
cheaper alternative energy sources such as
hydropower.

The Guyana Electricity Company, with several
generating stations, is the main supplier of power.
A few other municipal and industrial establishments
also provide small amounts. In 1981 the total
generating potential of hydropower plants greater
than 6 MW was about 7,600 MW, of which about 7,000 MW
are considered economically feasible. Limited
generating capacity, resulting in power shortages,
has reduced economic growth.

Plans for the Upper Mazaruni Hydroelectric Project.
(UMHP) are underway. When completed, the reservoir
is estimated to cover about 518 sq km (200 sq mi) of
the Upper Mazaruni region and should make Guyana
energy self-sufficient. It should provide an
abundant and relatively cheap source of energy that
will make possible the development of various
industries that depend heavily on abundant low cost
power,

The environmental costs of the Upper Mazaruni
Hydroelectric Project will be considerable. In
addition to inundation of a large area of forest and
possibly valuable mineral resources, several
Amerindian settlements, prospectors, and others
will have to be relocated. The operation of the
hydropower plant will require a permanent staff, and
the access road will provide an avenue for
settlement. The reservoir itself will doubtless
result in an increase in diseases dependent upon
mosquito and snail vectors.
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Guyana has several indigenous energy sources other
than hydropower, of which wood products may be the
most important. Selective cutting of only six
species accounts for about 75 percent of annual wood
production; greenheart represents 50 percent of this
total. According to estimates submitted in Report
on Guyana (1981), only about 15 to 20 percent of the
estimated total timber resources are exploited.
Some options for energy production, based on use of
wood~derived resources include: wood waste (logging
and sawmill wastes), cutting of forests, energy
farming (assuming fast regenerating, non-native
species can be used successfully), bagasse, rice
chaff, solar energy (for crop drying and some
commercial and industrial application), wind energy
(now used mostly for irrigation and domestic water
supply purposes), and peat deposits.

3.4 Vegetation
3.4.1 Flora and Vegetation Communities

Interest in the vegetation of Guyana has centered on
the highland region and as has been pointed out by
Maguire et al. (1953), "Seldom do richness of
natural history and delightful fantasy of fabulous
legend and classic literature so combine to lure
attention as they do in the ancient region of
Guyana." Barely ten years after Columbus discovered
the New World, incredible tales reached Europe of a
land, soon to be called Guyana, that was filled with
headless savages, warrior women, poisoned arrows,
and the Myth of Mar del Dorado, where 1Indians
covered themselves with gold dust. Despite the
travels of von Humboldt and Schomburgk, which argqued
to the contrary, legend and mythology continued to

flourish, Stories eventually gave rise to famous
writings such as William H. Hudson's "Green
Mansions,” and Conan Doyle's "Lost World,"™ both
imaginative classics.

Actual history, scenic grandeur and extraordinary
endemism among the biota of the isolated sandstone
plateaus is in fact hardly less remarkable than the
legends that followed. These attractions have lured
a steady stream of botanists and naturalists from
throughout the world. Since 1925 the majority of
the botanical work in the Guyana Highlands (usually
defined as the highlands from the Essequibo River,
westward through southern Venezuela to eastern
Colombia) has been carried out by expeditions from
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Venezuela and the United States. Roraima, in
particular, has attracted numerous explorations. A
history of botanical exploration in the Guyana
highland region may be found in Maguire et al.
(1953) and Maguire (1970). A selected list of
botanical publications on the region is included in
Appendix I.

By contrast, the lowland flora is typical of the
broad Guyanan biogeographical region (Udvardy 1969)
and has received less interest although it is
doubtless much more valuable econcmically. A list
of the main vegetation communities is given in Table
14 and discussed briefly below. Approximate
geographic distribution of the vegetation
communities is shown in Figure 17.

Table 14. Vegetation Communities

Tropical Moist Forest
1. White Sand Forest or Wallaba Forest

2. Brown Sand Forest
3. Swamp Forest
4. Mangroves

Lower Montane Forest
Montane Moist Forest
Savanna

1. Wet Savanna
2. Dry Savanna

Sources: Delfelt. 1978.

Hilty. Pers. Data.
Holdridge. 1967.
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Swamp Forest (Tropical Moist)
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white Sand Forest (Tropical Moist)

Premontane Moist Forest

Figure 17. Major Vegetation Communities

Source: Composite of sources cited in text.
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According to the Holdridge classification (1967)
most lowland forested zones of Guyana are Tropical
Moist Forest, receiving between about 2,000 to 3,000
mm (75 to 120 in) of rainfall annually. Some
coastal areas receive less than this and fall within
Tropical Dry Forest classification. The Rupununi
savanna also lies within the Tropical Dry Forest
designation but vegetation cover 1is apparently
determined by edaphic rather than climatic factors.
The Guyana Highlands are classified as Lower Montane
Moist Forest (= Subtropical Forest); the upper zones
of Mt. Roraima and a few other high peaks are
Montane Moist Forest (= Temperate Forest). There
are no elevations above treeline in Guyana.

Tropical Moist Forest. This is the widespread
lowland forest type, occupying more than half of the
country, it grows at elevations below about 1,500 m
(4,950 £t). It is strongly modified by edaphic
conditions along the coastal plain where a swamp
forest develops, and over white sand regions where
wallaba or sandy-belt forest develops. Typically
the canopy is 30 to 50 m (100 to 160 ft) high, lianas
form a conspicuous part of the upper level
vegetation, and palms and epiphytes are common.
Many trees are prominently buttressed. Vast areas
of this forest have not been disturbed by man to any
significant degree.

White Sand Forest or Wallaba Forest. The white sand
~ belt is characterized by wallaba (Eperua falcata).
The undergrowth consists partly of young canopy
trees and species peculiar to the wallaba forest.
Palms are occasional to frequent in occurrence.
These forests have been logged extensively for many
years (Dalfelt 1978). Forest regeneration following
exploitation or clearing is very slow and difficult.

Brown Sand Forest. These are well-drained areas
bordering white sand. They are characterized by
greenheart forest (Ocotea rodioi), mixed lowland
tropical species, and 2zones of morabukea forest.
Shrub, lianas and epiphytes are common.

Swamp Forest. In poorly-drained coastal plain areas
with clay loam and alluvial silt, mora (Dimorphandra
mora) predominates. A shrub layer is dominated by
palms and ferns. This vegetation type is most
extensive in the northwest.
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- Mangroves. Mangrove forests are widespread onthe
Guyanan coast, and occur to the uppermost tide zone.
Guyanan mangrove forests are characterized by three
species, Rhizophora mangle, Avicennia marina and
Laguncularia recemosa.

Lower Montane Moist Forest. This vegetation zone
lies above the upper limits of the tropical zone,
marked approximately by the 240C isotherm (about
1,500 m) and extends upward to about the lower
limits of frost, or in wet 2zones to a line of
critical temperatures that have the same effect.
The forest is found mainly on the Pakaraima Plateau
in the central and western region (Fig. 17). The
region is very scenic with sharp rising mountains,
some very steep-sided or vertical-walled. Soils of
this zone are notably fertile but fewer commercially
important trees are found in this zone than at lower
elevations. :

Montane Rain Forest. Thege forests are scattered
and of limited distribution. They occur in cold
damp 2zones above Lower Montane Forest, and
principally in the highest mountains of southwestern
Mazaruni District such as Mt. Roraima and Mt.
Ayanganna. Because of inaccessibility to humans,
the vegetation of this zone has not been disturbed.

Wet Savanna. This grassland vegetation community
occurs in the extreme northeast, and is perpetuated
largely by extreme edaphic (soil) conditions rather
than climate. Characteristic plants include
grasses, scattered, scrubby sandpaper trees
(Curatella), and the long john tree (Tripilaris
surinamensis). The grassland is interrupted by
slow, winding, brandy-colored rivers supporting
narrow gallery forests. Tremendously large silk
cotton trees (Ceiba pentandra) and smaller sandbox
trees (Hura crepitans) dominate the gallery forest
landscape.

Dry Savanna. This vegetation community is similar
to Wet Savanna but receives less rainfall--about
1,200 mm (50 in) versus 2,000 mm (80 in). The dry
season is notably long (up to 6 to 7 months) but
during the wet season extensive areas are inundated
leaving shallow pools that may last for long
periods. Plants are mainly grasses, moriche palms
(Mauritia flexuosa), and Curatella. Soils of both
savannas are comprised mostly of white sand.
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3.5 Fauna and Conservation
3.5.1 Native Terrestrial Fauna

Guyana's small size belies 1its remarkably rich
fauna. Several factors contribute to this richness,
including its geographical position on the edge of
the great Amazon basin, and a wide variety of
habitats ranging from sea coasts and coastal swamps
to vast grassy savannas, humid forests and the
ancient highlands of the Guiana Shield. Many
species of the tepui highlands, in fact, occur only
in Guyana and the adjacent tepul zone of southern
Venezuela. Guyana has not made great strides in
conservation but because its human population is
very small and highly localized, environmental
damage has not been great. Most of Guyana is still
largely an undisturbed wilderness, consequently few
native terrestrial vertebrates are seriously
threatened.

In large part because much of the flora and fauna of
Guyana has not been disturbed it has been the site
of a number of important and much publicized
scientific studies. Examples include Beebe's
natural history studies (1917), Gillard's work
(1962a, 1962b) on the Cock-of-the Rock (Rupicola
rupicola), Rettig's magnificent studies (1977,
1978) of the Harpy Eagle (Harpia harpyja), David
Snow's fascinating book, The Web of Adaptation
(1976) , and several reports on the endangered
manatee (see Appendix III). Numerous popular and
scientific works on the flora and legends of the
Guyana highlands are given in Section 3.4.1l.

Mammals. There is no published list of mammals of
Guyana, and relatively little work on mammals has
been completed there. Tate's (1939) Mammals of the
Guiana Region is a comprehensive list covering the
region approximately bounded by the Orinoco and
Casiquiare Rivers on the west, and the Negro and
Amazon on the south. It is somewhat out of date but
gserves as a basis for the mammal list in Appendix I.
Additional information peripheral to Guyana may be
found in Eisenberg (1979), and the new, important,
Mammals of Surinam (author unknown 1980) and in IUCN
data in Appendix II.

The U.S. Department of Interior (1979) lists seven
threatened and endangered mammals in Guyana (Table
15). None are endemic to Guyana, and most, if not
all, probably survive in much greater numbers in
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Table 15. Vertebrates Listed by the IUCN Red Data Books
and the U.S. Department of Interior

Status
U.S. Dept.
Scientific Name Common Name IUCN Interior
. MAMMALS
Trichechus manatus Caribbean Manatee \'4 X
Panthera onca Jaguar v X
Felis pardalis Ocelot v X
Pteronura brasiliensis Giant River Otter E X
Speothos venaticus Bush Dog Rare X
Priodontes giganteus Giant Armadillo \'4 X
Myrmecophaga Giant Anteater v X
tridactyla
BIRDS
Harpia harpyja Harpy Eagle v X
REPTILES
Podocnemis unifilis South American River v X
Turtle (or Yellow-spotted
Amazonian Sideneck Turtle)
Crocodylus intermedius Orinoco Crocodile Not X
Listed
Caiman crocodilus Spectacled Caiman E Not
Listed
Paleosuchus Dwarf (Cuvier's Smooth- v Not
palpebrosus fronted) Caiman Listed
Paleosuchus trigonatus Smooth~fronted Caiman v Not
Listed
Melanosuchus niger Black Caiman E Not
Listed

X
E

= listed (status not given); V = vulnerable; T = threatened;

= endangered.
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Table 15. Vertebrates Listed by the IUCN Red Data Books
: and the U.8. Department of Interior (Continued)

Status
U.S. Dept.
Scientific Name Common Name IUCN Interior.
Chelonia mydas Green Sea Turtle X E
Eretmochelys imbricata Hawksbill Sea Turtle E X
.Lepidochelys kempii Atlantic Ridley Sea Turtle E X
Dermochelys coriacea Leatherback Sea Turtle E X

FISH

None

Sources: TIUCN. 1966, 1969, 1975, 1978.
U.S. Department Interior. 1979.

64


John M
Rectangle

John M
Rectangle


Guyana than 1in other parts of their range.
According to Dalfelt (1978), most mammals in Guyana
are not seriously threatened because vast wildlands
exist with minimal disturbances. Two species
mentioned by Dalfelt (1978) need urgent attention in
the form of protected reserves. These are the
Caribbean Manatee (Trichechus manatus) and Giant
River Otter (Pteronura brasiliensis).

The manatee is believed fairly common in a number of
river systems, especially in the northeast.. These
rivers are being increasingly subjected to water
management and alterations for agriculture.
Damming, channeling, irrigation, dredging and other
operations may threaten manatees in several
watersheds and Dalfelt (1978) considers the
establishment of a preserve, where protection can be
enforced, to be important to the survival of this
species in Guyana.

A preliminary review (Dalfelt 1978) indicated that
the Ikuruwa River basin, and the upper Canje River
were suitable for large preserves. The upper
reaches of the Abary and Mahaicony River above the
present dam may also be suitable for a sanctuary.
Abstracts of several reports on the manatee are
presented in Appendix III.

Giant River Otter. This magnificent mammal is now
believed extinct over considerable portions of its
range, and has been the subject of recent study,
mostly in remote areas of Surinam (Duplaix 1980).
It is found in several areas of Guyana. Because of
hunting pressures it is no longer found near urban
areas or villages and is rare or occurs only in
small numbers even where it is not persecuted. The
species reportedly still thrives in numbers in the
upper Berbice River, Mazaruni River, and in the
Kanuku region (Dalfelt 1978) and was recently
reported in numbers opposite the Guyana border on
Rapoeri Creek (Fig. 18), a tributary of the
Corantyne in Surinam (Duplaix 1980). River reserves
and effective hunting control should be a high
priority to insure the survival of this species.

Although not mentioned by Dalfelt (1978), the Giant
Armadillo (Priodontes giganteus) is greatly reduced
in numbers over parts of its broad Amazonian range.
It probably suffers from similar persecution 1in
Guyana. Wherever there is human activity it is
eagerly sought for food.
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Giant otter sightings ©
by author

Stable population |
Nature preserves i

Giant otter's
habitat

During the past fifty
years, fur hunters have

nearly eliminated giant
otters from major river
systems of South America.
But in Suriname, game
laws have protected the
otters since 1954,

Figure 18. Distribution of the Giant Otter

in Surinam and South America

Source: Duplaix. 1980.
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Large cats are widely hunted for pelts and other
products, and in the case of Jaguars (Panthera onca)
because they also occasionally prey on cattle.
Large cats are not threatened in Guyana because vast
regions exist with 1little disturbance but more
effective hunting controls and export prohibitions
should be undertaken (Dalfelt 1978).

Birds. The Guyanan avifauna is treated by Snyder
(1966) who lists 720 species. A few additional
species have been reported since that date, and a
number of species collected from the Venezuelan side
of Mt. Roraima probably will eventually be found
because the northern slopes of Roraima in Guyanan
territory have not been visited by ornithologists.
The total number of species occuring in Guyana is
probably in excess of 775 species. The greatest
diversity of birds occur in the humid tropical
lowlands which occupy most of the country. A small
and highly circumscribed group of species occur on
the slopes of Mt. Roraima and in the adjacent
highland tepui zone of southeastern Venezuela and
extreme northern Brazil. Members of this group
include Fiery-shouldered Parakeet (Pyrrhura
egregia), Roraima Parrottet (Nannopsitta
panchlora), Peacock Coquette (Lophornis pavoninus),
Velvet-browed Brilliant (Heliodoxa xanthogonys),
Tepui Spinetail (Crainoleuca demissa), Roraiman
Barbtail (Roraimia  adusta), Roraima  Antwren
(Herpsilochmus roraimae). Scarlet~-horned Manakin
(Pipra cornuta), Red-banded Fruiteater (Pipreola

whitelyi), Rose~collared Piha (Lipaugus
streptophorus), Flutist Wren (Microcerculus

ustulatus), Tepuil Greenlet (Hylophilus sclateris),
Olive-backed Tanager (Mitrospingus oleagineus) and
Golden-tufted Grackle (Macroagelaius imthurni).

Migrants comprise a small proportion of the total
avifauna, but include species from both north
temperate and south temperate regions. A very small
number of pelagic migrants have been reported in
Guyanan waters.

There are no specles endemic to Guyana although
several species occur whose distribution is limited
to the Guianan region (eastern Venezuela to the
mouth of the Amazon). Examples of these include
Caica Parrot (Pionopsitta caica), Blue-cheeked
Parrot (Amazona brasiliensis), Guianan Toucanet
(Selenidera culik), Guianan (Arrowhead) Piculet
(Picumnus minutissimus), Waved Woodpecker (Celeus
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undatus), Rufous-bellied Antwren (Myrmotherula
quttata) , Tiny Tyrant-Manakin (Tyranneutes
virescens), Guianan Red-Cotinga (Phoenicircus
carnifex), Capuchinbird (Perissocephalus tricolor),
White Bellbird (Procnias alba) and Red-billed Pied-
Tanager (Lamprospiza melanoleuca). ' The Lesser
Antillean Bullfinch (Loxigilla noctis), a Caribbean
species, 18 recorded on the South American continent
only in northern Guyana (Snyder 1966). It is
believed to have been introduced into Guyana by man.

The Harpy Eagle (Harpia harpyja) was placed on the
endangered list by the U.S. Department of Interior
(1979) and probably also by the IUCN Red Data Book
(1979 edition not available to this study).
According to the U.S. Department of Interior the
Harpy Eagle is considered endangered throughout its
broad range from southeastern Mexico to northern
Argentina. However, because of its immense size and
specialized feeding habits it always occurs in very
low density. Recent work in Guyana (Fowler and Cope
1964; Rettig 1977, 1978) suggests the species has
suffered no decline in the interior forests. In
fact, most of the information on this remarkable
bird in the wild has been obtained from observations
at nest sites in southern Guyana.

Table 16 provides a 1list of possibly threatened
species in Guyana. The list is derived from Poonai
(reported in Dalfelt 1978).

Most of the listed species are inhabitants of swampy
or marshy zones, and occurred primarily in the north
coastal lowlands of Guyana. Consequently, because
of extensive drainage and land reclamation, this
group of species has suffered more than others. The
Orinoco Goose (Neochen ijubata) is the only one
considered rare or threatened. It favors open wet
grassland, and was probably never numerous in
Guyana. The status of most others is believed
declining, although surprisingly, they believed the
Comb Duck (Sarkidiornis melanotos) and Muscovy Duck
(Cairina moschata) were recovering from a previous
decline. The Comb Duck favors marshland, the
Muscovy swampy terrain, and both are likely to have
suffered habitat loss as well as persecution from
hunting. Dalfelt (1978) indicates the Hoatzin
(Opigsthocomus hoazin) 1is still common in some
coastal areas but increasingly threatened in other
areas because of river water utilization projects,
uncontrolled hunting, and riverine habitat
destruction. It is primarily a swamp and backwater
species.
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Table 16.

Birds Possibly Threatenedl or Endangeredl

Common Name

Scientific Name

Status

Orinoco Goose
Maguari Stork
Jabiru

Neochen jubata

Euxenura galeata

Jabiru mycteria

Rare or threatened
Uncertain; declining
n

Theresticus caudatus
Nyctanassa violacea

Buff-necked Ibis

Yellow-crowned
Night-Heron

Whispering Ibis

Limpkin

Hoatzin

Scarlet Ibis

Local; greatly reduced

Phimosus infuscatus
Aramus guarauna
Opisthocomus hoazin
Eudocimus ruber

Uncertain; believed
not threatened

Sarkidiornis melanotos n

Cairina moschata "

Comb Duck
Muscovy Duck

1 Not listed by IUCN (1966) or U.S. Department of Interior (1979).

Source: Poonai in Dalfelt (1978).

Two species, the Black Curassow (Crax alector) and
Gray-winged Trumpeter (Psophia crepitans), are
notably sensitive to human pressures from hunting
and settlement. Both are certainly no longer found
in the most intensively logged zones near the
coastal plain but are common in remote interior
areas.

Lists of game bird species and those of potential
economic importance are given in Tables 17 and 18,
respectively. Because in remote areas almost any
bird captured is a potential source of food, the
game list could be expanded. It is intended to show
species most commonly sought. Potentially
economically important species include those sought
primarily for cage bird trade. The extent of
persecution of members of this group for such
purpose is not known, although in adjacent coastal
Surinam, the lesser Seed-Finch (Oryzoborus
angolensis) is now quite rare because it has been
widely sought for its pleasing song.
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Table 17. Game Birds

Common Name

Scientific Name

Status

Great Tinamou
Variegated Tinamou
Cinereous Tinamou
Horned Screamer
Black-bellied
Whistling=-Duck
White-faced
Whistling-Duck
Orinoco Goose
Comb Duck
Muscovy Duck
Crestless (Lesser
Razor=-billed)
Curassow
Black Curassow
Spix's Guan
Marail Guan
White-headed
Piping-Guan
Little Chachalaca
Crested Wood=-Quail
Marbled Wood=-Quail
Gray-winged
Trumpeter
Gray-fronted Dove
Ruddy Quail-Dove
Toucans

Tinamus major
Crypturellus variegatus

Crypturellus cinereus
Anhima cornuta
Dendrocygna autumnalis

Dendrocygna viduata

Neochen jubatus
Sarkidiornis melanotos
Cairina moschata

Crax tomentosa

Crax alector
Penelope granti
Penelope marail
Pipile cumanensis

QOrtalis motmot
Colinus cristatus
Odontophorus gujanensis

Psophia crepitans

Leptotila rufaxilla

Geotrygon montana

(Ramphagtos spp.)

Not threatened

"

Rare or extirpated
Not threatened

Rare or threatened
n

3 3 3

3 3 3

1 Not usually considered a game species but sometimes used for
food by Amerindians.

Source:

Personal information.
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Table 18.

Birds of Potential Economic Importance

Common Name

Scientific Name

Status

Blue-and-yellow
Macaw
Scarlet Macaw
Red-and-green
Macaw
Sun Parakeet
Green-rumped
Parrotlet
Black-headed
Parrot
Yellow-headed
Parrot
Orange-winged
Parrot
Mealy Parrot
Guianan Cock-of-
the~Rock
Purple
Honeycreeper
Red-legged
Honeycreeper
Silver-beaked
Tanager
Lesser Seed Finch

Ara ararauna

Ara macao
Ara chloroptera

Aratinga solstitialis
Forpus passerinus

Pionites melanocephala

Amazona ochrocephala

Amazona amazonica

Amazona farinosa
Rupicola rupicola

Cyanerpes caeruleus

Cyanerpes cyaneus

Ramphastos carbo

Oryzoborus angolensis

Not believed to be

threatened
n

Few records
Not threatened

Uncertain

Not threatened

Source: Personal information.
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Reptiles and Amphibiang. There is apparently no
comprehengive survey of the herptofauna, and few
surveys of specific groups or areas. References on
various species of Crocodyla may be found in the
IUCN data in Appendix IV, and on the breeding of
marine turtles in Carr and Sancyk (1975). More
species of reptiles and amphibians are listed by the
U.S. Department of Interior (1979) and the IUCN Red
Data Book (1975) than for any other vertebrate taxa.
Nine species are listed by IUCN, and one additional
species by the U.S. Department of Interior. This
doubtless reflects the greater commercial value of
many reptiles, as well as their greater
vulnerability at breeding and feeding sites which
are often accessible to humans.

The beaches of the northwestern coast are an
important sea turtle breeding site and have been
systematically exploited for food since man came to
the region. Among all the herps, Dalfelt (1978)
singles out the four species of sea turtles, Green,
Hawksbill, Atlantic Ridley and Leatherback, as those
in need of urgent attention. All four breed on
extensive beaches from the mouth of the Moruca River
to Waini Point. According to Dalfelt (1978)
thousands of sea turtles are killed and nests
exploited for eggs each year in this region.
Combined with similar exploitation all through the
Caribbean this has resulted in marked declines in
turtle populations.

The northwestern beaches are particularly favored
turtle breeding sites because they consist of almost
pure, finely ground marine shell deposits. These
shell beaches provide excellent drainage for turtle
nests. According to Dalfelt (1978) there are
government plans to exploit the shell resources of
the beach. The sghells will be used for cement
because Guyana lacks limestone or other suitable
material for cement production. A large scale,
unrestricted shell operation could have serious
detrimental effects on the turtle population of
these beaches, and could contribute to a significant
risk of beach erosion (Dalfelt 1978).

Dalfelt (1978) recommends establishment of a
protected turtle reserve as well as regqulation of
turtle harvest along the entire country's coast.
Further, guidelines to reduce the detrimental impact
of eventual shell exploitation should be established
and enforced, including measures for Dbeach
stabilization after the exploitation.
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3.5.2

Information on the status of Crocodyla listed by
IUCN and the U.S. Department of Interior was not
obtained, nor was information obtained on the extent
of commercial harvest of hides of this group.

Fisheries. Because Guyana has no large lakes,

freshwater fishing is not an established industry.
There is a small marine fisheries industry and some
evidence suggests it has suffered recently from
coastal water pollution. Fishing and the fisheries
industry are largely unregulated. Further, there is
little knowledge of or current research into
fisheries population and reproductive biology,
consequently no national fisheries allocation has
been developed. Electric eels have reportedly
increased sharply in numbers in coastal water
conservancies. These eels are considered an
important fisheries problem because of competition
with other fish, and because they pose a potential
hazard to fishermen.

Dalfelt (1978) reports that South America's largest
freshwater fish, the Arapaima (Arapaima gigas), is
heavily exploited, and is now common only in the
Rupununi River. Some believe that despite the
exploitation, Arapaima populations receive yearly
input from Amazonian drainage basins during floods.
Dalfelt (1978) recommends an adequate reserve be
established for this species, perhaps combined with
a savanna and lowland forest preserve, and that
research should be undertaken on the biology of this
species.

Parks, Protected Areas and Conservation

Guyiana has only one designated national park,
Kaieteur National Park. It was set aside by a
special ordinance. Otherwise, conservation, in an
administrative, organizational and official context
is treated in a very unscientific and unplanned way
(Dalfelt 1978). There is a bird protection
ordinance, as well as a fisheries ordinance. The
fisheries ordinance includes protective measures
for the manatee. Otherwise, there are no other
national park laws or ordinances or any general
wildlife laws.

The absence of a nature conservation program or a
park service in Guyana points up the uniqueness of
the Guyanese territory. Almost 90 percent of Guyana
is in a state of natural wilderness, all of it
government owned. A limited part of this wilderness
has been graded for valuable timber species, mostly
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3.5.3

3.5.4

in the wallaba and greenheart forest zones of the
north. Most potential national park sites (proposed
only) are completely inaccessible and are not
threatened by potential commercial uses. Because of
these conditions, priority for a network of parks
and protected areas is low. In fact, any proposal
for a park system at this point will be primarily an
effort to identify potential areas of national
significance. Further, the government of Guyana has
restricted access to most interior territory in
recent years. Dalfelt (1978) indicates that despite
the high level of protection that this
inaccessibility provides to most wildlife in Guyana,
some coastal areas with a high wvalue for
conservation are threatened. These areas should
receive highest priority.

A network of parks and preserves that would
incorporate the most important floral and faunal
resources in the country was outlined by Dalfelt
(1978) and is reproduced in Table 19. This scheme
details the major vegetation communities and
threatened or endangered species, and suggests
suitable locations for designation.

Tourism and the Environment

Guyana has not been affected by the tourist industry
and since receiving full independence in 1966, has
done little to encourage tourism. Guyana lacks the
extensive sandy beaches and blue seas of Caribbean
Islands, although Georgetown's quaint colonial
architecture, beautiful parks and tree-lined
avenues are of interest. In addition it has several
large modern hotelg. Kaietur Fall, 224.5 m (741 ft)
is Guyana's best known tourist feature. Formerly it
was easily reached by air from Georgetown but since
1975 all passenger flights to Kaietur as well as to
the ranchlands at Lethem and elsewhere in the
interior have been cancelled. Travel to the
interior by any means is discouraged. Prior to the
government's policy of restricting interior travel,
there was limited interest by specialized tourists
in bird-watching, botanical trips, and hunting at a
number of remote interior localities. Tourism in
Guyana is nil at present.

Government Agencies in Conservation
Government participation in land use policy and
planning has been discussed in Section 2.4.5.

Several of the same Ministries are involved in
organization and administration of conservation
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SL

Table

19. Proposed Park and Reserve System for Guyana

Suitable region

Posslble location

Asavurce Proposed Uryency
or area for con- of conservation management of laple-
sarvation unit unit category wentation

1. Wangroves Waini Point to shell beach Biological Reserve Hedium
mouth of Horuka river

2. Coastal beaches wWaini Point to mouth Shell beach Wildlire Sanctuary High
of Moruka river Biological Reserve

). Wct savaunnah Arca between the Ituni Ikuruwa river area Biological Reserve fligh
and NHiruni rivers.
Central and upper
Ikuruwa and Canje
river arca
4. Dry savannah a. Orindulk arca . 1) Orindulk Hational Park nigh
b. mMiddle and Upper 2) To be identifled Biological Reserve Hedium
Rupununi River area (Possibly including
the Karanambo swamp area)
5. White sand forest Essequibo - Demerara 1) Kwapau-Mazaruni triangle Biosphere Reserves nigh
Rivers area 2) Upper Demerara Forest (HAB-UNESCO) nigh
Project (including Great Biosphere Reserve
Falls and Iron Mountains)
6. Swamp forest Horthwest District To be identified (Possibility. Biological reserve low to
Blara Barra Barra) - - medium
.7. Lowland rainforest a)Northwest District 1) Upper Barama river area Biological reserve Low to
b)Southeast Rupununi 2) xassikaituy & Sipu Resource reserve sedjun
District 3) To be identified
8. Uighland rainforest| Upper KMazaruni and 1) Xumarow Falls to Macreba Hational Fark ligh
- Upper Totaro rivers areas 2) xajeteur N.P. extention National Park Hod bum
—9. mountain ecosystems| a)Upper Mazaruni 1) Roraima Mta. Hational Park Low to
. Bediun
2) Ayangaik National Honument Low
b} Kanuku Mts. 3) Kanuku Mts. Multiple Use F. Res. Hediun
c)Ayanganna Mts. 4) Ayanganna Mts. Hatlonal Park or
Multiple Use F. Res. Low to
Hedium
a. Sea turtlces #aini Point to mouth of
Poaervon river {(Rorth i
west coast) Shiell beach "ildlife Sanctuary nigh
b. Hanatees Berbice District Ikuruwa River basin and Hildlife Sanctuory High
Canje river
c. Glant otter Berbice DIstrict - Berbice River, lkuruwa basin, Wildlife Sancturary nigh
R Upper-Mazaruni. Canje river
d. imatzin Berbice District Mahaicony,Abary,Canje,Ikuruwa rivers| Wildlife Sancturary lligh
e. Arapaimsa Rupununi District * Rupununi River wildlife Sanctuary Hoedim
]‘ . Glant Armadilio Jkuruwa and Canje river arcas Wildlife Sanctuary High
scenic Mountains Rupununi District Hount Ataraipu on Rewa River Hational Monumcnts Tow
Upper Mazaruni Ayangalk Mts. Hatiounal M ts low
Caves Upper Mazaruni Phillipal Caves Natfonal Mo t low
Scenic Waterfalls Essequibo R. Rupununi Dist]. Great Falls, Essequibo National Monument Low
: Demerara River Grecat Falls, Demerara National Monument low
Uppar Mazaruni, Karowlong Haipurl Falle and rapids Hational Monument low
Kamarang River Utshi Falls and surrowdings- National Monument Low
Kuribrong River Amaila Falls Hational Monument low
East Derbice District Christmas rapida Natianal M t low

Source:

Dalfelt. 1978.
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programs although the various roles are somewhat
confused.

The Ministry of Agriculture is in charge of
wildlife. A recently created Wildlife Committee,
with seven members from the Ministry of Agriculture
and five from the Wildlife Exporters Association, is
charged with controlling the exports of wildlife
products, and the establishment and control of
hunting regulations. The Ministry of Agriculture
also places one individual in charge of conservation
of wildlife. He is also a member of the Wildlife
Committee.

The Ministry of Public Works has a parks commission
which oversees recreational parks, city parks and
other areas of urban recreational activity.

Forestry is under the Ministry of Energy and Natural
Resources but none of the personnel in this section
are charged with responsibility for conservation or
wildlife.

The National History and Arts Council, a division of
the Ministry of Education, has a National Trust
committee which is interested in conserving samples
of the natural heritage of the country. According
to Dalfelt (1978) their activities so far have been
confined to written reports.

The National Science Research Council, under the
Ministry of Economic Development and Cooperatives,
also houses the MAB Committee. This organization is
taking the most active part in natural area
conservation (Dalfelt 1978).
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4.0

4.1

Environmental Problems

This section reviews environmental problems in Guyana.
Unlike many developing countries of the world which have
already ravaged and denuded most of the natural landscape,
Guyana has, for the most part, an environment 1little
disturbed by humans. Agriculture, lumbering, mining and
human settlements are heavily concentrated on a narrow
coastal strip or a short distance inland, while vast
reaches of the country remain essentially undisturbed.
Consequently, Guyana is in a good position to undertake an
enlightened course in management, exploitation, and
preservation of its environment. Because Guyana has
economically significant natural resources, eventual
exploitation is almost certain. The major problem is,
then, not so much correcting abusive and uninformed land
use and environmental practices of the past, but planning
for rational, long-term utilization and protection of
resources that will be exploited in the future.

Some major problems and areas of concern are outlined
below. These include soil conservation, water
conservation, and timber and natural resource conservation,
as well as problems caused by toxic chemical contamination
and urban settlement.

Land Use Problems and Management
4.1.1 Water, Soils and Mining

Water. Land use problems caused by current
‘agriculture are confined to the coastal plain. This
former swampland, most of which was below sea level,
has been drained by a network of canals, and is
protected from seawater intrusion by a sea wall, and
from periodic flooding by lagoons or conservancies.
Maintenance and operation of the canal and
conservancy system 1s expensive, and especially
complicated when the land is owned by many small
farmers, rather than when controlled by large
privately held estates. According to Field (1978)
there is a problem in coordination of water usage
and drainage, caused in part by the lack of an
independent agricultural water users association.
As water demands from agriculture increase, and more
coastal land is brought into production there will
be greater need for an overall national policy to
protect large conservancies, their canal networks,
and the large artesian aquifer.

Water quality management also remains a problem
because it is 1linked to health, pollution, and
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potential protein production. These problems, as
well as the problem of salinization and groundwater
contamination near the coast are treated in more
detail in Section 4.2.2.

Soils. Guyana's most important long=-term
environmental problem could be the management of
forest soil (Field 1978). Soil loss and depletion
of soil nutrients has not been a problem on the
coastal plains where most soils are derived by
alluvial deposition. But the white sand, brown
sand, and red lateritic soils of the forested
interior are fragile and subject to rapid soil
nutrient depletion and physical erosion when the
forest is removed. There is presently no known
method for successfully utilizing white sand soils
once the forest cover is removed. On brown sand and
lateritic areas, most successful agriculture
involves shifting sites frequently and permitting
the forest cover to regenerate. Management and
preservation of these soils and their forests will
require a strengthened forestry agency, and one that
places professional judgement ahead of political
pressure when faced with the need to generate
increased foreign exchange revenue through forest
products. The highly porous white sand soils
doubtless represent the greatest challenge, because
some of the most valuable trees for forest products
grow in these soils, and if these forests are to
remain productive they will require extraordinarily
close supervision. Significant areas of wallaba
forest of the white sand zones have already been
degraded, with little hope for regeneration in the
foreseeable future.

In the humid white sand soils it is essential that
forest cover be maintained permanently. Selective
cutting must be carefully controlled so that the
nutrient cycle, soil and forest structure is
maintained. The most important consideration for
these delicate soils must be nutrient conservation
through forest biomass maintenance. In areas of
clay, such as near forest-savanna boundaries,
emphasis should be placed on maintaining soil cover
to maintain soil structure as well as nutrient
content. Even the best soils of the coastal strip
are subject to damage as a result of heavy
equipment, inefficient water use, and erosion of the
costly canal system.

Soils of the savanna regions are also subject to
rapid structural damage as a result of overstocking
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cattle and frequent fires. Desertification of the
dry edges of savanna areas can already be detected
and will lead to serious problems if not managed
with care.

Erosion, although reported by Field (1978) to be
severe on steep 3slopes of forest to savanna
boundaries in humid zones, is not yet a widespread
problem because of extensive forest cover. ' The
potential for extensive erosion is present, however,
and  should be recognized as hydraulic works and
other water management projects are undertaken.
Because of great fragility of most of Guyana's
soils, a policy of forest cover protection may be
necessary for most interior regions, with economic
development confined by these constraints.

Mining. The environmental impact of mining is at
present not well known. Bauxite is mined by strip
mining, a process that sometimes requires removal of

- up to 30 m (100 £t) of overburden. Land reclamation

of strip pits is not undertaken at present. Bauxite
processing produces several potential health and
environmental problems. The most obvious is massive
amounts of - dust. Costs of this air pollution, as
well as its impact on surface water or groundwater,
vegetation and human health is unknown. No control
is undertaken at present. Although Guyana does not
engage in aluminum smelting, proposed hydropower
projects will ultimately give Guyana the energy
supplies required to operate smelting plants. The
problem of fluoride poisoning associated with
present smelting tecpnology will pose a serious and
direct health threat.

Because most of Guyana is virtually inaccessible,
there has been little need to develop a fish and
game service. As more areas become accessible there
will be a need to effectively monitor and control
populations of the more vulnerable and economically
important species. An important part of Guyana's
environmental plan should include active
participation by a fish and game service in
aquaculture and agriculture pest control as well as
traditional hunting control, fishery regulation,
and research into wildlife interactions. An
immediate problem is the rapidly growing population
of electric eels in conservancies on the coastal
plain, and the necessity of investigating their
basic biology (Field 1978).
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4.2 Environmental Pollution

Very little information was available on the extent of air,
water or noise pollution . Dalfelt (1978) and Field (1978)
deal primarily with non-urban environmental problems and
planning. . Van der Leeden (1975) and U.S. AID (1981)

. tabulate a variety of data on water supply,. Ssewage system
services and health related statistics. This data is
discussed in Sections 2.3.2 and 3.2.2.

4.2.1 Ai:.PolluEion, Water Pollution and Biocides

Air. "Guyana has exceptionally clean air. The two
most important sources of air pollution at present
are . dust from Dbauxite milling . and  urban
concentration of vehicle exhausts. Pollution from
these sources is seldom, if ever, measured.
Likewise, health consequences resulting from air
pollution in various industrial occupations do not
seem to be of major concern to the government.

" Water. In addition to the agricultural problems
mentioned previously (Section 4.1.1), there are some
serious urban and rural waste disposal problems.
Open .ditch, sewer and canal discharges of oils and
chemicals are common. Septic tanks flood during
rainy seasons. In settlements on sandy soils, it is
believed that some shallow wells are heavily
contaminated. Deep wells (>300 m or > 1,000 ft)
are sometimes artesian and usually clean, but
pressure 1is reportedly declining. Salt water
invasion may, in some places, be the result of
excessive pumping and irrigation from sources on the
coastal plain. There also is uncertainty as to
which inland environmental changes will affect
recharge of coastal aquifers that supply human water
supplies. According to U.S. AID (1981) the majority
of persons in urban areas have access to safe water.
This differs from Field (1978) who states that,
"with the possible exception of forest-dwelling,
remote, Amerindian populations, and some privileged
urban sectors, domestic water supplies are
inadequate in quality. Access to clean water is
especially difficult in the densely settled rural
areas and especially for the poor."

Biocides. Unsupervised use of toxic chemicals in
‘agriculture and industry represents an important
threat to human - health and existing wildlife
ecosystems in heavily urbanized and agricultural
coastal zones. For example, sprayers are reqularly
loaded and washed in canals and applications of
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4.3

pesticides to garden vegetableés on canal embankments
are heavy. Hard pesticides such as heptachlor are
easily available 1in retail outlets. Packing,
labeling, merchandising, instruction and
application of toxic chemicals is chaotic and
uncontrolled. The government has no monitoring or
regulatory process. Evidence is presently
inconclusive to indicate serious health problems, or
deterioration of wildlife food chains, but if
controls are not implemented the danger will
increase. Chemical pollution of canals, in addition
to becoming a human health problem, could adversely
affect fish and manatee populations which provide
protein and aid in control of grass and vegetation
in canals. If pesticides are systematically
contaminating water and other parts of the food
chain, the consequences will be manifested from food
supply.  through ‘extraction, production, health,
productivity and economy (Field 1978). Awareness of
the problem exists (Gulmahamad in Field 1978; page
12), and because aerial spraying is not practiced,
biocide pollution is probably not yet a serious
problem.

At ‘present a system to regulate use of pesticides
and herbicides to appropriate quantities, and timing
does not exist in Guyana. An effective system of
biocide procurement, distributional information,
control, and monitoring, as well as programs to
disseminate information to users,  is needed (Field
1978).

4.2.2 Artesian Water Pressure

Aside from pesticide contamination, the most serious
environmental hazard to water supplies may be the
slow drop reported in artesian pressure from deep
wells. If this indicates groundwater depletion, it
may result 1in seawater invasion and complete
contamination of coastal fresh water sources. Field
(1978) recommends careful study of potential
recharge areas and recharge rates.

Environmental Policy

Guyana lacks laws or regulations that require environmental
impact -analysis and statements to be made before
development projects are approved. As noted in previous
sections (e.g., Section 4.1.l1), several projects are
underway that may have serious environmental, social and

. economic consequences. One of the most important of these
" is the Mazaruni hydropower project. Others include the
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Abary, Mahaica and Mahaicony water regulation project.
Guyana has important natural resources which are largely
uninvestigated. In an effort to avoid serious or
irreversible loss or mismanagement of these resources,

impact analysis should preceed approval of government or
private projects.
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Appendix I

Mammals of the Guyana Regionl

Didelphidae
Didelphis marsupialis
Chironectes minimus
Metachirops opossum
Metachirus nudicandatus
Lutreolina crassicaudata
Caluromys philander
Caluromys laniger
Marmosa demararae
Marmosa murina
Marmosa tyleriana
Marmosa fuscata“
Marmosa parvidens
Monodelphis brevicaudata

Dasypodidae
Cabassous unicinctus
Priodontes giganteus
Dasypus kappleri
Dasypus novemcinctus

Myrmecophagidae
Cyclopes didactylus
Tamandua tetradactyla
Mermecophaga tridactyla

Bradypodidae
Bradypus tridactylus
Choloepus didactylus

Leporidae
" gylvilagus orinoci

Sciuridae
Sciurus pusillus
Guerlinguetus aestuans
Guerlinguetus gilvigqularis

Hadrosciurus igniventris
Hadrosciurus flammifer

Opossum
Water Opossum
Four-eyed Opossum (wi

£h pouches)

Four-eyed Opossum (no pouches)

Wooly Opossum
Wooly Opossum
Mouse Opossum
Mouse Opossum
Mouse Opossum
Mouse Opossum
Mouse Opossum

Giant Armadillo

Nine-banded Armadillo

Two-toed Anteater
Tamandua
Giant Anteater

Three~toed Sloth

(Not in Guyana)

Squirrels

1 tncludes the entire region from Orinoco and Casiquiari Rivers
east and south approximately to the Amazon River. Bats

(Chiroptera) not included.
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Appendix I (continued)

Echimyidae

Proechimys cayennensis Spiny Rats
Mesomys lispidus

Echimys chrysurus
Echimys armatus
Echimys semivillosus
Isothrix bistriatus

Caviidéé
Myoprocta exilis
Myoprocta acouchy

Dasyprocta cayanus Agouti

Dasyprocta fuliginosa Agouti

Cuniculus paca Paca

Cavia guianae

Hydrochoerus hydrochaeris Capybara
Erethizontidae

Coendou sp. Prehensile~tailed Porcupine
Cricetidae

Akodon (Chalcomys) aerosus
Podoxymys roraimae
Zyvgodontomys microtinus
Oryzomys macconelli Rice Rat
Oryzomys laticeps

Orvzomys trinitatis
Oryzomys klagesi
Oligoryzomys delicatulus
Holochilus sciureus
Neacomys guianea

Oecomys auyantepui
Oecomys guianae

Oecomys phelpsi

QOecomys marmosurus

Oecomys rex

Oecomys nitedulus
Thomasomys macconnelli
Rhipidomys nitela
Rhipidomys venezuelae
Rhipidomys sclateri
Rhipidomys borallii
Sigmomys alstoni

Sigmomys savannarum
Mectomys squamipes '~ Neotropical Water Rat
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Appendix I (continued)

Procyonidae

Bassaricyon sp. (?)

Potos flavus

Nasua phaeocephala
Nasua candace
Procyon cancrivorus

Canidae

Dusicyon thous
Speothos venaticus

Mustelidae

Mustela frenata
Lutra enudris
Pteronura brasiliensis

Conepatus sp. (?)

Erica barbara
Grison vittata

Felidae

Felis concolor

Felis (Panthera) onca
Felis pardalis

Felis tigrina

Felis jagquarondi

Callitrichidae

Tamarin midas
Tamarin bicolor
Tamarin martinsi
Leontocebus (sp)?

Cebidae

Cebus fatuellus
Cebus apella

Cebus albifrons
Lagothrix lagothrix
Ateles paniscus
Ateles ater

Ateles belzebuth
Alouatta senicula
Saimiri sciureus
Callicebus torquatus
Pithecia pithecia
Pithecia monacha
Pithecia chiropotes
Aotus trivirgatus

Cacomistle (?)
Rinkajou

Coatimundi
Coatimundi
Racoon sp.

Bush Dog

Long-tailed Weasel
River Otter

Giant River Otter
(Perhaps not in Guyanan
region)

Tayra

Grison

Mountain Lion
Jaguar

Ocelot
Margay
Jaguarundi

Capuchin Monkey

Wooly Monkey (Not in Guyana?)
Spider Monkey

Howler Monkey
Squirrel Monkey
Widow=-Monkey
Saki Monkey
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Appendix I (continued)

Tapiridae
Tapirug terrestris

Tagagsuidae
Tagassu tajacu
Tagassu pecari

Cervidae
Mazama americana
Mazama nemorivaga
Odocoileus gymnotis

South American Tapir

Collared Peccary
White-lipped Peccary

Red Brocket
Gray Brocket
Deer

Source: Tate. 1939.
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POPLIATIN

Appendix II,. Mammals Listed by IUCN (1978)

CARIBBEAN MANATEE

Trichechus manatus (Linnaeus, 1758)

Ocder ,SlRSh}A ’ Family TRICHECH [DAE
STATUS Vulnerable. Occurs in freshwater and coastal areas of the tropical

Caribbean region frow Florida to the Cuianas. Depleted principally by overhuntiong.
Viable and ‘reasonably secure populations are known to occur in Flor.di, Belize,
Guyana aud Surinam; elscvhere the species is believed to be duclining. Surveys
and further conservation efforts are required. ’

DISTRIBUT[ON Coastal waters and cvivers of the Florida peninsula (stragglers
reported fro the “arolina-. Geargia, and Texas); Culf and Caribbein shores of
Hid!'e and 5 .70 Aertead Lrom central Mexico to the Guiunas; witers surrvunding
Ehe bh.sids and e crcafer Artilles; Aclas o0 coast of worblern nracil.  I'resent

Tdistribativn a0y te be 1ittie change! Frum the past. DS, Hattman 19in, pers.

coms. )

Estimated to be A00-1U00 ir che United States; several thousand
beliesed prewvcat in Guyana and probably uider 1000 in Surinacz, alse kaown to occur
in Belize, D isican Republic, Custa Rica. Guwitemala and Venezue'' bdut -* ttus of
the aperi-» . these cualfies 15 uacestain.  Probably decliain, wier mos- of ics
range; US puput.at:on considered to be >table but, in the long-tera, further decline
is predicted. (2; 3; 5; 5) 1he principal cause of decline is overhuating, for meat
and hides, wnich -began in the Caribbean in the 17th ceatury. . The extent of losses
through accidental deaths in comacrcial tisheries is unknown, but in the United
States lusses from injuries caused by vandals and the propellers of boats are
significant. (2; 3) ’

HABIIAT Shall = veastal wiaters, bays, estuaries, laguons and tivers. teeds on
subaerzef 1.! encra aquat:. vegeration. Believed to migrate.  dabizat Qestruc—
tion alon, acavily populated coust> and herbical sprayiug over weed-choked
waterways S4y puse 4 Lhreal to the @anatees in sowe regions. (25 3; 45 5)

CONSERVA{ [ON MEASUKES TAKESN Legally protected throughout much of its range but,
vith som: notable eaceptions. protection is rarely enforced. Knowa to occut in the
Evergledes (8531, Ko Dutoe (Guitemala), and Tortugero (Costa Kica) National Parks.
locieded 12 A, pendix 1 Ut the Cunsention on International Trude in Endangered
Species of Wiia Fauna and Flora, 1973: crade in these animals between acceding
aations is subject to severe restriction; trade for primarily -zmercial purp ~<s
is banned. In 1973, the species was the subject of a Jetailed distribution and
$tatus survey in the United States (4); it is also included in the world-wide
cvaserv.al ion progracme for S:renia, which in 1975 confirmed its existence in tne
Duaitican Republic.(5) Active research is presently being undertaken on these
animals at the US Fish and Wildlife Laboratory 'in Gainesville. The pruposed
International Centre for Research on Manatees that is to be estublished in George-
town, Guyuna, includes amoag its ubjectives the conservacion of the manatee and

the Jevelopoeut of husbandry techuiques to promote its use 8s & semi~dowestic
auimal for aquatic weed control. The Caribbean species, which occurs in Guyana,
has already desonstrated its adbility to contrul aquatic vegetation and is likely

to receive early attention in the Centre's tesearch and conservation programme. (1)

Reproduced from .
best available copy.

CONSERVATION MEASURES PRUPUSED Establishment of the International Centre for
Research on Manatees and promotion of its conservation objectives and of the
world-wide conservation programme for Sirenia. Encourage further status and dis-
tribution surveys with the dim of identifying discrete manatee populations whosc
protection would be locally eaforceable.(3) Control of power-boats and restriction
of pollution in areas known to be occupied by manatee populacions.(4)

kS

REFERENCES © 1. Anon. (197%): _An international centre for muandtee research.

Nat. Sci. Res. Coun., Georgetown. 34 pp. . . .

2. dertram, G. .i., and Ricardo Bertram, C.K., (1973): The modern
Sircnia: their distribution and status. Biul. Jour. Liunean
Soc. 5 (4): 297-138.

3. Bertram, G.C.L., (1974): Conservation of Sirenia.. IUCN Occ.
Paper 12: 20 pp. : -

4. Harizan, D.S. (1¥7%): Distribution, status, and conservation
of tne minat:v ia the United States.  Ot11..¢ of Endingered
Spectres, LS Te of the laterior,

5. Husar, S.L. ?i975;: Project 1038 Sea-cows - World-wide conser-
vation progra=e. World Wildlife Yearbook 1974-75. WWF, Morges:
292-19%, ' )
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JAGUAR

- Panthera onca (Linnaeus, 1758)

Order CARNIVORA Family FELIDAE

STATUS AND SUMMARY Vulnerable. Once fairly common from Mexico to northern

Argentina, but exterminated in much of its former range and in most of the
xemaindervgreitly reduced in number. Hunting and habitat loss are the prime
causes. The Jaguar is now protected in most countries in 'which it occurs though
enforcement is difficult. Whilst illegal hunting must be balted, its future
largely depends on habitat preservation.

DISTRIBUTION Formerly southern United States (California, Arizona, New Mexico,
Texas anJ-;;s:ibly lower Louisiana) through Central America to Venezuela, the
Guianas and Brazil, and through Colombia, eastern Peru and Bolivia (east of the
Andean foothills), to Paraguay, Uruguay, northern Arguntina but not Chile (2; 3;
4; 5; 6). It is now virtually extinct in the United States, most of Mexico and
Argentina, and developed a:cas of Central and South Amecrica (6). Eight subspecies
are recugnized: P. o. palustris - southern Brazil from Sdo Paulo to Mato Grosso,
southern Bolivia cast of the Andes, Paraguay and Argentina as far south as Chaco
and northecn Currientes, but no longer, as early in the century, the provinces of
San Luis and La Pampa; P. c. onca -~ Venczuela, the Guianas and central Brazil east
tu the state of Espirito Santu; P. o. peruvianus - basius of the upper Soliaus
(Azazon), Maranon and lcayali rivers in northeastern Peru; P. o. centralis -
nortb-western South America, through the mountainous region of Colombia and
Central America to El Salvador (2); P. o. goldmani - Yucatan peninsula; P. o.
hernandesii - western coastlands of Mexico; P. o. veraecrucis - from Chiapas up
the east coast to Texas and Louisiana; aud P. 0. arizonensis - Sonora to the
south-western United States (5).

POPULATION No precise est:imates but species known to be severely rcduced 1n
nuchers or absunt from large areas of former range. The largest remaining
population is in the Amazon rainforest. Highest densities formerly occurred in
the Orinuco llanos of Venezueéla and the pantanal or swampy savannas of the Mato
Grosso in Brazii, but both were heavily hunted from the 1930s to 1960s and

Jag.ars avw only survive on large cattle ranches. Hunting also eliminated them
from Brazilian coastal forests (6) but fair numbers survive in the Paraguayan
Chace and adjacent arcas of Bolivia and Brazil (1; 6). In Argentina jaguars

have steadily rétreated and are now confined to a few forest or scrubland areas
near the northern border, with an estimated density of adults of 1 per 100 sq. km
in favourable areas (6). At the northern end of its range, the jaguar was wide-
spread in the lowlands but is now largely restricted to raintorests, palm thickets
and coastal mangroves in southern Mexico and the savannas of north-western
Guatemala: generally, where it was comumon 10 to 30 years ago, it is now rare (6).

HABITAT AND ECOLOCY Tropical and sub-tropical forests, sometimes more open
wuodland, also mangroves, swamps and sccub thickets (65 100, particularly alonyg
The jaguar rarely occurs at altitudes over 1000 m or in
waterless zones (6). It is an excellent swimmer and climbs trees easily, hunting
mainly at dawn or dusk or during moonlit nights (4). Its food consists largely
of aquatic animals such as.capybaras, turtles, iguanas and Eish, often scavenged
as carrion. Peccaries both collared and white-lipped are also taken (6).
Cestation varies from 93 to 105 days and litters range from one to four (4).

watercourses (4).

THREATS TO SURVIVAL Hunting and habitat loss. The jaguar is the largest
Neotropical cat and the richest prize for fur hunters (9), who pursue it with
guns or traps, the latter baited with monkeys (oftem of threatened species)- (10).
Demand for Latin American spotted cat skins increased substantially in the mid-
1960s, but known exports dropped after 1969, thanks to mew conservation restric-
tions and probably because accessible populations had been depleted (6; 9). In
the mid-1960s an estimated 15,000 jaguars were killed annually in the Brazilian
Amazon, but the number is thought to have been halved gfter the enactment of
conservation legislation in 1967 (9). The price of a crude pelt now varies
between US $80 and 130 (9; 10). Near cattle ranches it is still treated as
vermin, ¢mers paying bounties equivalent to the price of two cattle (roughly

US $250 1u Paraguay) and the hide going to the successful huater as a bomus (1).
The U.S.A. officially imported 13,516 jaguar skins in 1968; 9831 in 1969 (9).
Hunting and export is still allowed in some Central American countries and
restrictions in other countries are poorly enforced; even if hunting is pro-
hibited, the import, manufacture or transit of skins originating from elsewhere
is sometimes aliowed. The situatjor generally favours bribery, smuggling and
other illicit trade (6) and the new roads criss-crossin, the Amazon basin, such
as the Trans-Amazonian Highway, constitute a continuing threat to fur-bearing cats
Although up till now the highway itself has had little impact on the rainforest
ecosystem and of the 20 kn-wide strip set aside by the goverament for farming,
only onc km has yet been raken up, the biggest danger is now conversion of foresc
into cat. '« pasture (9. Clearing, whether for timber, firewood, cropland,
grazing or pine and eucalyptus plantations (notoriously poor habitats for wildlife)
together with construction of airstrips for mining and oil uxploration, hav2 pade
once remute areas accessible te hunters and developers. Huge areas of savanna
are also burned annually during the dry season (as in Venezuela and Colombia),
thus further reducing the woody cover and prey needed by the jaguar (6).

CONSERVATIUN MrASUKES TAKEN The Jaguar is listed in Appendix 1 of the 1973
Convention on Internati.ual Trade in Endangercd Species of Wild Fauna and Flora,
trade in it or its products theretore being subject to strict regulation by
ratifying nations, and trade for primarily commercial purposes baanned. .Legal
protection in most countries of its range is difficult to enforce but a graduai
improvement has been noted in this respect (6). A few large national parks in
Colombia, Peru, Bolivia and Brazil protect limited populations of jaguars (2). It
has been stated that no reserve in Brazil contains a viable population (8), but
a few apparently persist in Araguaia and Iguacu Natiomal Parks (6). Several
smull reserves protect isolated pairs or families and a number of vast private
ranches In Brazilian and Venezuelan savannas are de facto reserves (6).

CONSERVATION MEASURES PROFOSED Stamping out of 1llegal hunting and illegal
trade in skins. Studies of population densities and dynamics and the ecology of
the species (6), Its survival depends largely on preservation of habitat and a
few suitable savanna rescrves have been proposed but have met witk opposition
because of their high value as potential pasture. Koford argues that conservation
based on safeguarding isolited remnants within the boundaries of a park or reser-:a
is insufficient and that tze cat must be recognized as an essential part of the
lowland tropical ccosysten as well as of a wildlife heritage which is being
squandered (6).

REMARKS For description of animal see (3; 4; 7). Some authorities have
included the jaguar in the genus Leo. This data sheet was coumpiled with the
assistance of Dr. C. Koford, a member .of the IUCN/SSC Cat Specialist Group.
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OCELOT
Felis pacdalis Linnaeus, 1758

Order CARNIVORA Family fELIDAE

STATUS AND SUMMARY Vulnerable. Wide distribution from southern Texas to north-
ern Argentina. Numbers declining because of hunting for its pelt and habitat loss.
The Texas race albescens is endangered. Existing hunting laws need adequate en-
forcement. Studies needed as a basis for establishing reserves which will give
the ocelot effective protection.

DISTRIBUTION southern Texas through Central and South America Lo northern
Argentina (6; 9; 10) but not Chile (6). Many subspecies have been described but
data on their distribution and status are scanty. The <ndangered F. p. albescens

is oow restricted to the Texas/Mexico border region south of a line between Eagle
Pass and Corpus Christi, Texas (12) as far as the coastal lowlands of south-easteru
Tamaulipas, about 32 km north of Tampico (1; 2). F. p. mearnsi from Panama, Costa
Rica and Nicaragua and F. p. mitis from central and eastern Brazil (south of the
lower Amazon), Paraguay and northern Agentina (5), are also listed in the Washington
Convention.

POPULATION No figures available. Rare and threatened in parts of its range but
oot in others such as the Chaco region of Paraguay and adjacent areas of easterm
Bolivia (3; 11). Its populations near settlements, roads and waterways are known
to have been everywhere seriously reduced (11). Koford suggests that less than
1000 adults of the subspecies albescens may now survive.

HABITAT AND ECOLOCY Humid tropical and subtropical forests, coastal mangroves,
svampy savannas and even semi-arid thorn scrub. The Texas race iunhabits scrub
vegetation aloug waterways and in mountainous areas (12) and brushy coastal low-
land3i of Tamaulipas (11). More adaptable than the jaguar, Panthera onca, ocelots
may persist in partly-cleared forests, second growth woodland, and abandoned culti-
vation which has gone back to bush (11). It is an expert climber and hunts for
food both in trees and on the ground (10; 16). The varied diet includes fish and
reptiles as well as small mammals and birds (11; 16). ‘Its cubs, usually two in
sumber, are born bhetween September and January (10).

THREATS TO SURVIVAL The Ocelot is in great demand by the fur induscry, wide-—
spread, easily trapped or shot, and therefore the most frequently hunted cat in
Latin America. The demand for Latin American spotted cat skins .increased substan—~
tially in the mid-1960s but known exports dropped after 1969, with new conservation
restrictions and probably because accessible populations had been depleted (l1; 15).
In the late 1960s it was estimated that 80,000 ocelots were killed annually in
Brazilian Amazonas, hut implementation of conservation legislation in 1967 is thought
to have halved the number. None the less, in 1968, 128,966 ocelot skins and in -
1969, 133,069 were imported into the USA (14). 1In 1975, Britain imported 76,838
(4). Panama, Honduras, Guyana and a few other countries still -allow hunting and
commerce in ocelot pelts. The recent price paid to a hunter for a crude pelt was
about US$ 40 (15). Such conditions invite smuggling from countries now trying to
protect their cats (11). Ocelots are also reported to be much in demand as pets,
selling for $ 800 (7) and the trade still flourishing in Nicaragua, where the method
is to kill the mother in order to capture the cubs (S. Ryan 1977, pers. comm.).

The new roads being built in the Amazonian region are not considered by Smith as
likely to threaten the status of wild cats for decades; as yet the Trans-Amazonian

" highway has had little impact on the rainforest ecosystem, only | km or the 20 km-

wide strip along the road allocated by the government for agricultural developuent

having been effectively taken up, poor soils, ill-chosen crops and other factors
having slowed down the human colonisation; but clearing of forest for cattle raising
is posing a bigger threat (15). Elsewhere, clearing of land for plantation crops
has eliminated vast belts of the ocelot's lowland habitat. If protected from hunt-
ing the ocelot would survive but adequate woody cover is essential.

CONSERVATION MEASURES TAKEN The species as a whole is listed in Appendix 2 of

the 1973 Convention on International Trade in Endangered Species of Wild Fauna and
Plora. trade in it or 'its products therefore being subject to regulation and moni-
toring by ratifying nations. Three subspecxes F. p. albescens, F. p. mearnsi and F.
p- mitis are listed in Appendix 1, trade in them therefore being subject to much
stricter regulations and trade for primarily commercial purposes banned. The spec1e<
is also listed as endangered in the USA which makes hunting illegal and importation
of it illegal, and is protected by law in Mexico. In fact, ocelot hunting and trad-
ing are prohibited in most countries of its range (in Colombia and Peru, for example,
from 1973). Unfortunately, enforcement is difficult because hunters are so numer-
ous and the ocelot skins easy to conceal. Several national parks, reserves and
private ranches give the ocelor protection (11), the Texas race, for example, in

the National Wildlife Refuges .: the lower Ric Grande Valley, where river-bottom
brush is not cleared for agriculture.

CONSERVATION MEASURES PROPOSED More effective suppression of illegal hunting and
international commerce in illicit skins, including strict enforcement of existing
laws. The Brazilian practice oi leaving 'islands' of unutilized {orest behiud whea
land is cleared, thus providing refuges for ocelots and other wildlife, should be
copied elsewhere in the ocelot's range (11). Studies are needed to determine the
extent to which wild populations could supply a sustainable yield for the fur in-
dustry (11) and i. provide s sound basis for the creation of effective reserves for
the species.

REMARKS
and 3 of unknown sux were held in 76 collections
piled with the assistance of Dr. €. Kotord and Dr.

For description of animal sce (6; 8; 10). In 1976, 91 males, 86 females
(13). This Jata sheet was coa—
R.H. Baker.

REFERENCES 1. Alvarez, T. 1963. The Recent Mammals of Tamaulipas, Mexico.

Univ. Kansas Publ. Mus. Nat. Hist. 14(15v: 363-473.
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GIANT OTTER

Preronura bresiliensis (Caslin, 1788)

Ozder _CARNIVORA Vaaily HUSTELIDAE

STATUS Endangered; almost certainly the most endengered specics of Amazonian
samal, occurs {n sivers of sastern Brazil to Parsguay, northeast Argentins and
Uruguay, parts of the Guianss, Venazuels, Colombia and Peru. 1Its range and popu-
lscion size has been seriously reduced by over-hunting for the fur trade as it is
relstively easy to hunt sod its pelt coomands & high price. It is totally protected
la Brazil, Ecuador and Peru, but enforcement is difficult in isolated aress. It
occurs in parks in Brszil, Colombia, and Peru, It was recorded from Bolivia in
1933.(2)

DISTRIBUTION Forwer distribution not known preclnaiy. but hss contracted con-
siderably ia Peru (4), snd there has undoubtedly been & similar reduction in other
parts of ite range. Ar present it iohabics the eistera rivers of Brazil, froa the
Guianss south to Paragusy, extreme northeast of Argentina (very rere on the rivers
of Pirsna and Uruguay) and the Rio Negro, Uruguay. In French Cuiana it occursd om
the upper Haroni 4nd s fev other rivers. (J. Leclerc 1976, pers. comm.) It ia aleo
found ia Surinam, Guyans, and the Territorio Amazonas; fn Venezuela, in the Orinocd,
Caura, Ventudri Apute, Araucs, Cunsviche, Caspansparo, Claro, Agusro and Ciamaruco
rivers aod probably in other rivers in the Llanos and Amazon region, but very
scarce. Small relict populations probably survive is & pusber of rivers in Peru
but the only undisturbed populatfon is fa the besin of the River Hany, in the Rio
Msdre de Dios dralnage system. In Colombia it siill exists in some aumbers in the
lover part of the Macarena Reserve, and in the Mational Reserve of Rioc Tomo, am
efflucat of the Orinoco.(4; 6; 1.8, Crimwood 1967/68, pers, coma.; C.P. Trebbau

© 1964, pers. coma.) la esastern Brazil, the typical racé, P.b. brasiliensis hss sll

but disappearcd, slthough soae individuals probably still occur in mote {solated,
amaller rivers of the Rio Sso Franclico system. In 197), duriag & four moath sur-
vey of the Rios Megro Tapajos, Solimoeca, Japura and lover Amaion, Mittetméiar was
wnsbla to locate anyone who hed recsntly seen it, slthough many pacple were fim-
flisr vith it €rom times when It was stil) sbundaiat. The #outhéia aub-species,
P.b. patanacnsis, bas also just abous diseppeared in the states of Sac Paulo,
Parana, Santa Catirins aad Rio Grande do Sul. Occasionally specimens atill crop up
in the efflucats of the Rio Psrana. In the Bio Ivioheima (Mato Crosso), Coisbra-
Filbo vas umable to locate any specimens of the southern race, even though local
inhabitaacs reported that 20 years ago it was quite abuodsat. It was seen ia
1967-68 in the Xingu Indian Nationsl Park (Mato Crosso) and Is also said still to
occur on Rio Sumissu (upper Xingo), Rio Fresco, Rio Rioziaho aid Rio Mucajal off
the Ruraimi. It bas been seen once in the last five years on ilic Bio Formoso {n
the Emas Nacional Patk (Goias).(6)

POPULATIOH There are no relisble sstimates of populstion sizes. Ia Brazil it
hes been hunted out of the batteér part of {ts fsnge end continues to be persecuted
in spite of the fact thet it is protected by law. H.W. Schwsrz, a fish sxporier
in Hansus with mors than 30 years of experience in Amszonis, says it has diminished
tremcndously in recant years sad will bs axtinct, or nesrly so, within ten yesss -
unless the Governaent imposes & savere penslty upon anyons found with any psrt of
this animal. Uallke the manatae, the gisnt otter is very curious snd trusting, -:
slloving peoplq to spproach very closely in areas where it hes not been persetutad,
Ia addition, it §s very loud and easy to locate and diurnal, It is slso socisl,
going in groups of up to 20 in undisturbed srqas. In Venézuels, extinction is not
fmuineat, but the otter has decllined considerably in those rivers; sapacially the
Apure, vhich are sasily acceesible to hunters) 1Ia Péru, £t has ncw vircually dis-
appesred; snimel export figures In the mid-1960's ere & tenth of the fliguras in
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the mid-1940"s (4; C.P. Trebbau 1964, pers. coum.) The decline has been csused
solely by commescial hunting for the skin, which is equal in value to that of a
‘faguar. Becauss their carcases siok ag death, probably o of thrae animals are
killed for everv skin that reaches the warket. (1.8, Grimuood 1967/68, pers. coum.)

HABITAl Confined to tha low selva zone of the Amazon region and prfnciplll)'
;lound in “black water”, i.e. the s¢low flowing, pest-stained reiches.of these
Anazon rivers and the fatricate system of lagoons and backwaters assoclated wicth
them. At times of low water they are found fa the rivers, but duriog the flood
geason, they follou the spavaing fish into tha smallest of creceks and drains. in
Peru; they are never found in the clear, fast Elouing upper reaches of the rivers
‘(i.@. “whilte water') but in Veaczuels and Guisna heavy persccution has driven the
specias into the upper reaches of the Eivers.(4; D. Branch 1969, pers. coum.)

CONSERVATION MEASURES TAKEN Protacted by lav in Brszil, Colombia, Ecunéor.

Cuyane, Peru, Surinam and Venezuela. 1Ia Brazil it is oo the endangered species
lisc, but entorcement of conservation laws is very difficult or impossible in the
Temote areas where it still occurs. P. b. brasiiiensis is protected in the National
Parks of Aragusia (Goias), Tocantins (Goias), Brasilia (Distrito Federo), Emas
(Coias and Mato Grosso) and in the Biological Reserve of Cari-cari (Mato Grosso).
1n Péii tha bulk of its remaining undisiurbed range lies wvithin the Maou Nativaal
Pirk. Qccuis in st least tvo reserves in Colosbia. lacluded in Appendix 1 of the
Coavention on laternational Trade fa Endangered Species of Wild Fauns sad Flors,
1913; trade in these snimals betuecn acceding nations is subjecr to severe restric-
tion, trade for primarily commercial purposes is banned. Ia 1971/74, the lnter-
aastional Fur Trade Federation operated & voluntary ban on the use of its furs.

CONSERVATION MEASURES PROPOSED Urge the Governaeats of Parsguay, Uruguay,

_Guiana and Argeatina to give full legal protection to the species, and the Covern-

ments vhich alieady protect it to enforcé their exiating restrictions and '
lagislation. Urge all ihe sbove Goveroamenis to sponsor surveys aal fo create more
¥eserves. Obtain informition on couatries importing énd selliag Giant otier pelts
and put pressure oa the Governaeats of chose countries to adhere to the Washington
Convedtion and stop this trade. It has been suggested that it could beé reintroduced
iato Hofte Pascoal Hational Pick in Bihia aid the Soorctaca Biological Réserve {n
Espirito Santo, Brazil. A captive breeding prograsme for this species should be
faiciated while it is acill possible to obtain specimens.

REMARKS In 1974, 7 malés add 11 females vera held in 8 collections. (3)
CIIV,lhO (1967) reported that in niné years;, 61,028 pelts vere imported from the
Brazilian Staté of Amazonas alone,

REFERENCES 1. Carvalho, J.C.H. (1967): & conservagao da naturezs s recursos
;iluxii; 04 Amazdnica Brasileira. Acas Simp. Bioté Amazénica
3 3-42.
2. Creapo, J.A. (1974): Comentarios sobre muevas localidades para’
man{ferog de Argentina y de Bolivia. Revista del Museo Argentino
de Cleacias Naturales 1l: 15, —
3. Duplaix-Hall, N. (ed.) (1975)¢ 1975 laternational Zoo Yearbook
15. Zoological Society of Loandoa.
A. Crimwood, 1.8, (1969): iictes on the distribution and atatus of
some Peruvian mamaals, 1968. Spec. Pub. 21 Ax: Coam. lat.
Wi ldli.fc Protec. and Wew York Zool. Soc. Iro;: New York.
S. Magnanini, A. (1972); MNature conseivation through national
parks devalopmeat and gndangéred species proteceion. Mimeo.
14 PP- - °
6. South American Sub-Group of IUCN, Octer Group. (1976)i Hepose
prepared by N. Duplaix-Hall. Mimea,
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: BUSH DOG

%3

Speuthos venaticus (Lund, 1842)

Order CARNIVORA Family CA*1DAE

STATUS Rare, throughout its range; absent in areas of human settlement. Possibly

Bt risk as sorc and more of the Amazon region is opened up for human occupation.

DISTRIBUT1ON Widely but sparsely distributed in Panama, eastern Peru and northern
Bolivia.(1) Recently discovered in northern Argentina (Misiotes).(2) Occurs in
Surinam. (R.A. Mittermeier 1976, pers. comm.)

POPULATION Apparently never abundari ir Peru or Colombia (tre .ative people do
7ot know it and have no naze ior it); it 1- -zportud to he row en  rely absent in
areas of human habitation, ‘I.<. vriewocd i:v”, pers. com..: Like Zost other
Anazonian species, it is affected by habitat destruction but it is not especially
hunted or sought as a pet. fA.f. Coimbra-Filho and R.A. Mitterzeter iv74, pers.
coex. )

HABITAT Tropical forest and savarna areas of the Amazon region. Reported to
spend the day in a%snuc.aced Surrews of arzadi.los.(3» In Frenck Cuiana only found
in the primary fores:s of che interi -. (J. lLeclerc 1970, pe.~. coza.)

CONSERVATION MEASURES 1ANEXN Protected by law in Brazil and Peru. Not protected
(but not hunted) in French G:iana. (J. Leclerc 1976, pers. comm.) In Brazil, may
be present in Araguia and Tocantins (Goias), Brasilia (Distrito Federal), Emas
(Goias and Mato Grosso), ard lIguacu Natic=al Parks and in the Cara-Cara Birlogical
Reserve (Mato Grosso). Probadly alse ¢u.urc in the Manu Nazio-al Park, Per ., and
Iguazu Natioual Fark, Argentina, and three of four rain forest reserves ifn tue
interior of Surinam.

CONSERVATIUN MEASURES PRUPGSED Legal protection in-all countries within its

known range; ecological studies to deterzine what conditions must be provided in
parks and reserves to ensure its survival would be difficult in view of its

scarcity A detailed study cf its distribution would be wmost useful. (A.F. Coimbra-
Filho, a:d R.A. Mittermeier 1374, pers. coeon.)

REMARKS The »ush dog is apparently nocturnal and hunts in packs. It is reported

REFERENCES 1. Cabrera, ~. (1956-61): Catalogo de los maziferos de America del
Sur. Rev. Mus. Argent. Cienc. Nat. "Berpardino Rivadavia™,
Cienc. 2cct.
2. Crespo, J.A. (1974): Incorporacion de un genero de canidos a la
fauna de Argentina. Com. Mus. Arg. de Cienc. Nat. Zoologica. 4:
37-39.
3. Walker, E.P. et al (1964): The manmals cf tre world. The Johns
Hopkins Press, Baltimore.
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CIANT ANTEATFK

Mycazceuphags tridaczyla (Linnacus, 1758)

Order EDENTATA Family MYKMECJPHAGIDAE
STATUS Vulaerable Has a wide distribution in Centtal and Scuth Averica but is

Jisappearing 1apidy itesult o yrer hoting anl the spread of human settle-
aeat. Oucurs in seve: i naticnal parks and reserves.

bLIs RIBUTION Central and S.uth America, from Cuatemala to nurchern Argentina.
The neatnate race occurs fro= Venezuela and Cuavana as far as Peru, northein
Argeutina (Salea, Fo Lace and Misiones), Paraguiy aind seathera Bracil. The
s heapecie - in Jdelombia and the westera part of Venczuela as
f.- as L. ta 1) Faether @ st 80 15 repla ed v the Central
Anefican o 5, whiien ranges tron Beizze pear Tanta Gorda
> 1tward doup oot 12 Coast
Gaatesal 103y Qe species funges wver the Freach Calana vanea region it low
aftatales. () Ledtese 1972, ) la Peru, I occurs =ai in the low
aae 0 the At 1 the hasius of the Rios Ucavali, Maraaon

. [ T U B S Lereter 1oL the gt and tne sl REECY I e
P oteat 00 SV ur. v froa tie Pro i . Tt Mar R it

- . . Jeuje (Jun. ", Pa.arta wuoco), Sandis and Mana

Facl

sl 2o Colombia

e 4 nores.

Toowirlie e deperted ot cinowlEmon aad lucalizcd da et re-
and pupulati =s are undoubtedly contracting as a result of
fe o et el Numan dist reaned. Argeatina: it n.. diaptearcd

wrred, and 15 Bow 4 rare alita. the avllaerrs

LTS SR o

ate s of Argeatina. e

td

Sracil: A the Amacso reaien st 2raecil, oo

' >

U un 1 . vl 1

Sy 2T Lot sl L ually
fa.ies wam k3 Lo stoss, $roLcatly acgaired by dive
As el CALFL G

LY appaars te b
i dedlers in
ta-Fithe ) RUAL Mitterweior 1974, pees. -oml)  Fecu:  the

SPU Her SpBUIrS aia. Crfiere ove.. uncommon gid has oe Jdisappe tred Irom many
ates whete it wda 2otoorly kKno-n.f4) Cuatenmala:  has already beea e<terminated
fre  wich v Guate dda, alziough 1t i in the Pacifie coast region he-

Tecy. B4 308 ane
in frein Guaiana aal is
Leivee 1932, pers. comnl)

of 71 Salvader.ii. French G it 1s not <
p hunters aand live aaiaal dealers. (J.
rare. <. Vaughan 1472, pers. comm.) -

AGEAT Grassbasls and =its dpen Toreits of the humid. tropical jovlands but cay
fare 10 thioaur K In Freach Guiand, 1 runges aver the savaspa
noup o 150 3 aleir it va now largely confined o isolated, wilderue-s
ateis. i reru, ot occur. s within the low selva zone (below 500 m altitude)

cebatiern

but 2 1. entead to the loaer [:rt of the high selva zoae, up to 900 a altitude. Ics
available habitat is being réd:.ed by increasing human pressures on land. (45 6; J.
Lecterc 1472, pers. coum.)

3 3 Is tetally pr (ccted by bas ia Brazil and Freach
AEY rore h.ve plaved un i tevinite bau on hun:. capturi .,
e apecies.. Incluied am 3peatia 11 of the Loaventiv o lnternatonal Trade in
tad sigered Spécim‘ of Wild F._na and Flora, 1973; truade in these aaimals between
acen ding nativas 1> subject €0 strict regulation and monitoring of its effects.
In Brazil, it occurs in the Nea2ianal Parks of Araguaia (Goias), Brasilia (Distrito
Federal), Emas (Guids and Mito Groswo), Monte Pascoal (Bahia), Iguagu (Parwnd),
Sete s idades (Piani) and Togcaotias (Guias), aud ia the 2iclogical Reserve: of

‘Reproduced from
best available copy.

Caracara(Mato Grosso), Ldrrego de Veado and Sooretama (Esp{ri:o Santo). (A.F.
Coimbra-Filhu, and R.A. Mittermeier 1974, pers. comm.) Lt also occurs in the
National Parks of lguazu (Argentina), Tortuguero (Costa Rica), Tikal (Guatemala)
and Manu (Peru). An ecological study of this animal is in progress.
CONSERVATION MEASURES PRUPOSED Striccter enforcement of protection. A campaign
is ncedued to coavin cural hucan pcpulations of the importance cf *his species as
a predator vn tersit-s and anes, . at its harmlessness to humans. (A.F. Coimbra-
Filhu, and R.A. Mictermeier 1975, pers. comm.)

REFERENCES 1.

Cabrera, A. (1957-01): Catalogo de los mamiferos de América
del Sur. Y¥ols. I and II. Buenos Aires, Eevist.l iel Musco
. . A T T
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075 4 02): 30m-732,
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future. M

3. Goodastu, <. {(lrerys Mammais of Costa “ica.  Naer. Muscua hat.

- Hist. Bull. 87 t5i: 273-.i3. T -
MR the#): Hotes on the distribution and status of
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GIANT ARMADILLO

Priodon

gigsuteus (Geoffroy, 1803)

Order EDENTATA Family DASYPUDIDEA
STATUS Vulnerable. [ets range, in northern and eastern South ‘America, is wide

4 or exter nated in many areas by uv.erhunting,
orguent .

tut pupulations have been redt
settleacnt and agricultural de

DISTRESTLOY From suvuthesst Veneza , s-uthern Culombia, Peruvian Azazonia,
and the Gulanis, through brazil, Bulivia and Paraguay as far as Misiones, Formosa
and Chavo int thic far aortheastern sect.r of argentini.  The boundavies of chis
fange have probably alterced little in recent decades, but the spectes® actual
fistritntion withan this tange Las contravted.(i; 3)

rorLr ! e Der s unkovant apperently <idesprewe! tut alewavs sparael;y distrituted,
ol ealtary habit ad acver a. Carzalao (19375 stated titat ne fes was
vt et cutasonly g soatheest Bracil osad the sadanase Rueoed 01933) counted
ofii. turee tndividuali in 3 census of ol sq.ko of waexploited tarest in Espiritu
at:l. atate, Lrastle LEL Melno Carw w TS, pers. ~Ste, has reported some 30
indivit. g 10 Bragrlia Netionen Pk (28,000 has. T ilewn T otio arzadil o s
Coet oote and 10 1% code- ol L, ma
ctaie the ctoa. oall oot 122 a0 iNru. (23 % e, aef. Leanbra-
1 K. tistterseier D3, pors. o

£ 20 s Gl o Fod) ey epelaes NUS Lis~

apt

Fil.

fanl ool Unbt.onen, relatisvely undistucbhed forest; in Pecu, 1t apgears to be
lar,elv restcicted € tropical €orest in erc lov selva cone (below 500 r altitudes

LN SN B ST 3 YN

riacy L coies is a taghly syecialized sninal
i recedis o under the lopact of
o oedlel tew sl wnTCor dria-

:aud

That are ol su
1~ ini e
estar:.:
¥

Of ulner roads throu host As : fre upia lal ¢ areds of previously

ukdtafuthbed Torest (o Bwed colotiibione + 23 Rod. Mitfctiaon s rin, pers. coun.)

CUlE BVATEON MEASURI . TAKI N Profected waainst huating or cap uare by lav in
Ar. PO SRR FURE SV ST SRR ST B S T SN S il's cn-

1ol il 10 Bopt sber anlil Sebruary,
pendia d ot the Cenventican on laternastional
soaee Florag tiade o L e aniirals  wtween

sercial

dan voed species Lise, o Protected aea
Inc buded an
Pva O waid 1.

. iustve, (0 Par
frate i radaner.
aceeding natien. i JUet tu severs resfrisCion, teade for pricarily oo
Putpuses i not perritted.  dn ey it @» velteved to ccaur mtae national
pards of Araguala Geoids), locatin. (Loia ¢, Laas (Coias, Mato Groesso), Monte
Pascoal (Bahia) and the bi sagical reserves of Caricara (Mito Grosso) and
Sourctuna (Espirito Santu). (A.F. Coimbra-Fillu and R.A. Mitterooier 1975, pers.
cutma.) lu Colowbia, it occurs in the Sicrra de la Macdrena Nativnal Park and the
El Tuparro Rescerve ud, in Peru, it occurs in the Munu Nationslt Park and Pacaya
fativnal Keserve.  BC ds protected inat lesst 1our ua.ure reserves in Surinam.
(R.A. Mictermeicer 1976, pecs. coun)

Culise VAL MEAS *HuPLLED Stricter enaforceme ot Ul pretectie? o7 T uLition
of hunting; where bitat destraction is vasaveidable, consideration could be given
to the translocation of some aninuils to protected areas.  Fne Hpecies is difticule
to maintain in cyptivity and a captive breeding progremne might have little hope
Of surcess.  (ALF., Coimbra-Filho and R.A. Mictermeier 1976, pers. cocem.)

Cabrera, A. (1957-1961): Catalogo de los mamiferos de America
del Sur. Vol 1 and 1. Buenos Aires: Revista del Museo
Argentino de Ciencias Naturales "Bernardinu Rivadavia
Ciencias Zuoldgicas, 4(1): 1-307; 4(2): 3uy-732.
Carvallio, C.T. (1957): Alguns mamiferos dc¢ A.re -ocideatal.
‘Bol. Mus. Paraense E. Goeldi, N. S. Zool.: 1-22.
ﬁde. 1.R. (1969): The distribution ar.’ status of some
Peruvian zaomals 1963. Amer. Comm. for lutesr Wiidlife

Prote. . 3aad New York Zoo. Soc. Spec. Pul. Ho. 84 1-8h.
Ruschi, 1954): Algumas espécies zoolu .cds e botinicas em

vias de extingav no Estadu de Espirito Sante. Bol. Mus. Biol.

Prof. Mc!lo Leitdo. Prot. Nat. 16A: 1-45.
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Appendix III
Abstracts of Articles on
1. The Manatee

2. The Mazaruni Hydropower Project
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Appendix IV.

GREEN TURTLE
Chelonia amydas (Linnaeus, 1758)

Order  TESTUDINES Family CHEJTONIIDAL

Drastically reduced and in some areas (e.g. Bahamas,

STATUS Endangered.
In octher areas, including

Florida) totally eliminated by over-exploitacion (l).
Australia, its status is still sound (15).

DISTRIBUTION Seds where temperature does not fall below 20°C (68°F) in the
coldest moncth; occasionully found in colder waters (1).

POPULATION Total unknown. Extinction or decline of some populations
attributed part.culariy to exploitation ror mear. hides, eggs and other proauccs
(including souvenirs), wassive killing c: rurtles .a the trawl ncts of fishing
fleets, and increasing habitat destruction. and disturbauce. The situation nas
become even more critical with the expansion ot international trade in sea
turtles and their products (15).

HABITAT Makes long, little-understood migrations between nesting beacnes and

the habitat in arcas of submarine vegetation where most of its tife is spenc (15).
BREEDING RATE IN WILD Usually nests every second or third year; clutches
average of lUb eggs; infaant mortality very heavy (14).

CONSERVATION. MEASURES TAKEN Transplantation of eggs to special hatcheries on
islands off south-west coast of Bormeo (2, 15), ia Pacific Trust Territories,
in Costa Rica and e¢lsewhere (15). The effectiveness of this pracrice has noc
been proved. Laws protecting nesting sites, egg-laying females and all adults
are being increasingly promulgated in many parts of the world, but not always
strictly enforced (4, 5, 7, 8, 11-13, 15, 19, 20). Research programmes have
often neglucted active conservation measures on the spot (15).  Species is
listed in Appendix Il of the Convention on International Trade in Endangered
Species or Wild Fauna and Flora.

CONSERVAT1IUN MEASURES PROPOSED  All mass nesting sites to be completely protecred
48 soon as possible: the species is nowhere in a condition to support continued
exploitation at its breeding grounds or by intermational commerce; the sule
justification for harvescing diminishing stocks might be as subsistence for local
people and when the turtles are taken in their normal marine habitat, so that the
drain is suared by both sexes and by immatures as well as adults; enforced
prohibition of expluitation at all rookeries and of intermatiunal traffic in
turtles and turcle products and strict control of local markets are thererfure
considered essential (1, 2, J). The distinction between turtle farming and
turtle ranching has been emphasized in this connection: a turtle farm is
complately independent of wild stocks, while a ranch is dependent on removing eggs
or turtles from wild populations into varying degrees of captivity (15). However,
farming which leads to expansion of existing markets and hence possibly an
increased exploitation of wild turtles is of no conservation value, although it
can be endorsed if its products replace wild cturtle products in existing
traditional markets; hence the acceptability of any farming project shouid be
demonstrated by suitably designed and independently evaluated tests and data;

to some extent, the same consideratious might apply to ranching projects, if and
vhen it can be positively shown that no harm is being done to' the wild turtte
populations concerned (15)

HUMBER IN CAPTIVITY Cousiderable.

Reptiles Listed by IUCN (1975)

BREEDING POTENTIAL IN CAPTIVITY Can be reared in captivity, buc che long tem
effects of doing so are still uncertain.

REMARKS Two forms of Chelonia mzdas are recognized: the typical subspecies
mydas of the Arlantic and, apparently, Indo-Pacific vegion; and the subspecies
agassizi of the castern Pacific (fvom Baja California to the Calapagos Islands
and Peru, and westward to Hauanx and the Marshalls), which is discussed ia the
next entry (15).

Carr, A. (1952).
Press, Ithaca.
2. Harrisson, T. (1962). Present and future of the green
turtle, Chelonia mydas. Oryx 6: 265-269.
3.  Parsons, J.J. (1962). The green turtle and man. Gaigesville.
4. Curry-Lindahl, K. (1969). The new African Conservation
Coavention. Oryx 10(2): 116-126.
5. De Silva, G.S. (1969). Turtle conservation in Sabah.
Sabah Soc. J. 5(1): 6-26.
6.  Bacon, P.B. (1971). Sea turtles in Trinidad and Tobago.
" In Macine turcles. IUCN Publ. N.S. Suppl. paper 31: 79-84.
7. Bustard, H.R. (1971). Marine turtles in Australia.
ibid. 23-28.
8. De Silva, G.S. (1971).
Malaysia. ibid: 47-52.
9. Frazier, J. (1971). Observations on sea turtles ar Aldabra
Atoll. Phil. Trans. Roy. Soc. Lond. B. 260: 373-4l0.

10.  Hirch, H. & Carr, A. (1970). The green turcle in the Gulf of
Aden and the Seychelles Islands. Verh. Kon. Ned. Akad. Wetsch.
Natuurkunde. -

11. Hirch, H. (1971). South Pacific Islands Marine turcle
resources. In Marine turcles. IUCN Publ. N.S. Suppl.

- paper 3l: 53-56 Morges.

12, Hughes, G. (1971). Sea~turtle research and comnservation
in South-East Africa. ibid: 57-67.

13. Pritchard, P.C.H. (1969). Summary of wurld sea turtle
survival situacion. IUCN Bull., N.S. 2 (11): 90-91.

14.  Hirth, H. & Schaffer, W.M. (1974) Survival rate of the
green turtle, Chelonia mydas, necessary to maintaian stable

. populacions. Copeia, 2: 544-546.

15. IUCN Survival Service Commission, 1969-1975. Repurts, records

and communications of Marine Turtfe Specialiscs Group.

REFERENCES 1. Handbook of turtles. Cornell Univ.

Marine turtles in the State of Sabah,
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LEATHERY TURTLE, LEATHERBACK or LUTIl

Dermochelys coriacea (Linnacus 1766)

Order TESTUDINES Family  DERMOCHELYIDAE

STATUS  Endangered, parcticularly ip certain areas.

DISTRIBUTION Nests widely in the tropics, but in the non-breeding season wmay
range far to the north and south in temperate zones (1 and A.F. Carr iun litt.).

POPULATION World population small, vulnerable and probably declining in some areas.
At Matina Beach, Costa Rica, it is estimated that 20Z-30Z of the breeding population
is killed annually, while the eggs, considered a delicacy wherever found, are
systematically collected, often as:a local business eaterprise, on many nesting
beaches. The only practicable estimate that can be made of populations must be
based on numbers of breeding females, since males are rarely scen and impossible to
count. On this basis it is calculated that about 4000 leatherbacks mest ian Trengganu,
Malaya, about 15,000 in French Guiana, at least 1000, possibly wore, at Matina Beach,
Cosca Rica, and perhaps 200-400 each in Trinidad, Surinam, South Africa, Sri Lanka
and south India. Taking account of populations that nest on eastern Pacific shores
froa Mexico to Peru, the size of which can only be guessed, and of uninvestigated
beachas elsewhere, the total oumber of breeding female leatherbacks in the world

can be put at between 30 and 40 thousand (1).

HABITAT Oceanic. Makes long, little understood migratioas (1).

BREEDING RATE IN WILD Leatherbacks may nest at least four, probably six, or up to
ten times in a season, successive layings being at intervals of about 10 days.
Fewer eggs are laid than by any other marime turtle, except Chelonia depressa:
average clutch size in a series of Surinam nests was 87. The incubation period un
the same beaches was 60 to 73 days and the percentage of eggs hatched 76Z (1).

CONSERVATION MEASURES TAKEN  About 15 years ago the Malayan Nature Society under
the guidance of Professor J.R. Hendrickson started to transplant eggs into special
protected enclosures; a hatch as high as 702 under these artificial conditions was
achieved. The turtle hatcheries are now under the jurisdiction of the Fisheries
Department. In the period 1961-71, 247,531 eygs were transplanted and 133,884
hatchlings produced for reclease. The project is continuing with the aid of a WWF
grant. The number of eggs incubated in 1971 represented about 5Z of the’ total
eggs laid on the 20 km long beach; the project aims to increase this number to 15%
over 1973-76. The number of e¢ggs planted in June/July 1973 was /2,208. Laws have
beea enacted to protect leatherbacks in Surinam, Freanch Guiana, Costa Rica,
Trinidad, Tobsgo, Mexico, South Africa, Sri Lanka and Australia (Queensland).
Classified in Category A by the African Conservation Convention of 1968. Included
in Appendix [I of the Convention on International Trade in Endangered Species of
Wild Fauna and Flora (1, 2).

CONSERVATION MEASURES PROPOSED Better enforcement of protective laws both on énd
away from the nesting grounds. Establishment of Natiomal Parks to safeguard most
important rookeries (2).

NUMBER IN CAPTIVITY Very few specimens in public aquaria.

BREEDING POTENTYAL IN CAPTIVITY Virtually nil.

ATLANTIC RIDLEY TURTLE

Lepidochelys kempi (Garman, 1880)
Order TESTUDINES . Family CHELONIIDAE

STATUS Endangered.

DISTRIBUTION Mature specimens have been found only within the Culf ot Mexica,
but immatures leave the Gulf and are found from ceantral Florida to Massacnusetts
and Europe. The only nesting place is near Rancho Nuevo, Municipio de Aldama,
Tamaulipas, Mexico, except for imndividuals nesting sporadically in Veracruz and
on Padre Island, Texas (2). Its absence from the Caribbean is apparently
completely natural (A. Carr in litt.).

POPULATION The world population of macure females is perhaps between 2500 ana
5000 (2). During the years following the discovery ot the wass daytime nesting
emergences 25 years ago, the numbers coming ashore in a single day vere estimated
to be as high as 40,000. B8y 1963, these arribadas (arrivals) had dwindled to a
few thousand and today may sometimes number only several hundred.

HABITAT Breeds on shore; ' forages on shallow bottom; occasionally carried.by
currents into open oceaa.

BREEDING RATE IN WILD Xoown to breed every yedr (2 and Carr loc. cit.).

Among the most impressive assemblages of any aquatic animal are theﬁsting
arribadas, which in this species occur at wholly unpredictable times from April
through June (1). There may be several arribadas of different sizes in a given
season. Decline attributed originally to over-exploitation of eggs ana adults
for leather. Increasing numbers are being drowned in shrimp trawls in Florida ana
along Gulf coast (2 and Carr loc. cit.). The great increase in shrimping witnin
the range and habitat of the ridley is affecting it even more seriously than it has
the loggerhead, since it feeds on crabs oa the same kind of bottom favored by
shrimp and is undoubtedly being killed in large numbers; with the total
population already at a dangerously low level, this unless rapidly corrected seems
likely to bring the species to extinction within a few years (2).

CONSERVATION MEASURES TAKEN Since 1967, che Mexican Government has cach season
detailed military units to patrol the shores on which the arribadas occur; eggs
dre also hacched in enclosures in an effort to circumvent human and animal
predation (Carr loc. cit.). Similar efforts to establish a breeding colony on
Padre Island, Texas are being made (2). Listed in Appendix.I of the Conveation
on International Trade in Endangered Species of Wild Fauna and Flora. .

CONSERVATIUN MEASURES PROPOSED [mpediate etffective action to prevent further
lethal netting. Better enforcement of protective laws both on-and cutside the
nesting grounds. Legal protection of all marine turtles in Florida waters would
also cover this species in an important part of its non-breeding range.

NUMBER IN CAPTIVITY A few specimens in public aquaria.

BREEDING POTENTIAL IN CAPTIVITY Unknown.

REFERENCES 1. Carr, A. (1963). The reptiles. Life Nature Library, New York.
2. Pritchard, P.C.H. & Marquez, R. (1973). Kemp's Ridley Turtle os

Atlantic Ridley. IUCN Monograph 2: 30 pp.
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HAWKSBILL TURTLE

Eretmochelys iubricata  (Linnaeus, 1766)

Order  TESTUDINES Family CHELONIIDAE

Endangered (A. Carr in lice.).

STATUS
DISTRIBUTION Thinly scattered throughout the Atlantic, Pacific and fndian Oceans;

also Gulf of Mexico and Caribbean. Formerly far more numerous throughout its
range, which also included the Mediterranean (3, H.R. Bustard, P.R. Bacon,
G. Hughes, P.C.H. Pritchard in litt. and Carr loc. cit.).

POPULAT ION Numbers vary widely between one part and another of enormous range
(Carr loc. cit.). Declining because of over-exploitation of adults, except
possibly in Australia; Japanese and European concerns are now promoting new
industrial uses for tortoiseshell, the market for which previously decreased;
the plascron has begun to be used as a substitute in the manutacture of Green
turtle soup; preserving and lacquering yearlings as souvenirs is widespread in
Mexico, Che Antilles and the Far East, especially Indonesia, Malaysia and
Singapore; and there is a growing world demand for skins (4, Bustard, Hughes,
Pritchard and Carr loc. cit. and T. Harrisson in lite.).

HABITAT Reefs and hard bottom inshore waters. Nests on mainland and island
beaches, often emerging on short stretches not acceptable to other sea turtles.

BREEDING RATE IN WILD Lays about 200 eggs, probably two or three times a season,
vith a migration cycle of usually about two years.

CONSERVATION MEASURES TAKEN The United States has banned import of the species
or any part of it except on federal permit (Pritchard loc. cit.). Protected at
all stages in Surinam and French Guiana; = egg-collecting prohibited in some
countries including Costa Rica and Sabah (Carr log. ¢jt.). In Auscralia,
protected by law along the whole Barrier Reef and in the important, recently
discovered nesting grounds on Torres Strait Islands (Bustard loc. cit.).
Protected ia Malaysia (6) and in Sri Lanka (T.W. Hoffmann in Iitt.). Classified
uvader Category “A" of the New African Conservation Conveantion 1968 (5). Placed
in Appendix I of the Convention on International Trade in Endangered Species of
Wild Fauna and Flora.

CONSERVATION MEASURES PROPOSED A scrong campaign to depopularize tortoiseshell,

to persuade individual countries to declare the sale and use of hawksbill products
illegal, and to urge the public to refrain from buying polished shells and

stuffed young hawksbills (Pritchard loc. cit.). Promotion of strictly enforced
reserves and encouragement of governments to join in international agreements to
suppress comserce ia shell, calipee and skins (Carr aad Harrisson loc. cit.).

NUMBER IN CAPTIVITY Commonly kept in public aquaria, especially and easily in
S.E. Asia (Harrisson loc. cit.).

BREEDING POTENTIAL IN CAPTIVITY
(Pricchard log. cit.).

Dependent on a very expensive operation

REFERENCES 1. Hornell, J. (1927). The Turtle fisheries of the Seychelle

Islands. H.M. Stationery Office, London.

2. Loveridge, A. and Williams, E.E. (1957). Revisiou of the
- African tortoises and turtles of the sub-order Cryptodxru.

Bull. Mus. Comp. Zool. 115: 163-257.

Wermuth, H. and Merteas, R. (1961). Schildkrdten, {rokodile,

Briickenechsen. Jena.
Carr, A. (1963). The reptiles. Life Nature beraty. New York.
Curry-Lindahl, K. (1969). The new Africaan Conservatioa
Convention. Oryx 10(2): 116-126.

De Silva, G.S. (1971). Turtle conservation in Sabal.’

Sabah Soc. J. 5(1): 6-26.



John M
Rectangle

John M
Rectangle

John M
Rectangle


Yo1

TERECAY TURTLE or YELLOW-SPOTTED AMAZONIAN SIDENECK TURTLE

Podocnemis unifilis  Truschel, 1848

Order TESTUDINES Family  PELOMEDUSIDAE

SPECTACLED. CAIMAN

Caiman crocodilus crocudilus  (Linnaeus, 1758)

Order  CROCODYLIA ’ Family ALLIGATORIDAE

STATUS  Vuluerante.

DISTRIBUT TON Northern South America (Venezuela, Colowbia, Cuyanas .nd northem

Brazil (1, 2). Becoming rare in many parts of its range (R.A. Mittermeier in
lite.).

POPULATION Persecuted for icts aeat which is excellent, surpassing that of ali
aother Pudocnemis, and for its eggs; ias become increasingiy rare; this applies
particularly to the mainstream ot the Amazon, although it is still quite common

in tributaries like the Jurua and Purus; however, market dcmand is so great that
boats from medium-sized Upper Amazon towns (such as Teffe, Coari, lodajas and
Funte Boa) where enforcement of protective legislation is miuimal 6r non-existent,
visit these tributaries during the nesting scason and bring back boatloads for

the market (Mittermeier loc. cit.).

HABITAT Freshwater rivers.

BREEDING RATE IN WILD The females usually nest singly on sandy beaches, laying
from 18-40 cggs (2).

CONSERVATIO:N MEASURES TAKEN Nominally protected in Braril and Colomwia, although
this is difficulc to enforce. The species is listed in Appendix tl of cthe
Convention on lnternational Trade in Endangered Species of Wild Fauna and Flora,
and is registered under the United States Endangered Species Act of 1373,

CONSERVAT 10N MEASURES PROPUSED fhe exact locality of the Jurua and Purus

nesting beaches should be discovered and accorded full protection.  lhe
pussibility of nesting beaches ¢lsewliere should also be investigated A detailca
study of this spucies wirh a view to careful minagument and sustained vield
narvesting nevds to be undertaken as soon as possible: P. unifilis is an
extremely important aniwal which, like P. cxpansa, has the ability.to coavert
aquatic plant watter into high quality animal protein and can produce 20-40
offspring per ycar (Mittermeier loc. cic.).

NUMBER IN CAPTIVITY  Although the mass uexport of Poducacmis unifilis has ceased,
large numbers are still being sold iu European pet-shops (Honegger pers. obs.).

BKEEDING POTESTIAL (N CAPTIVITY This tresh-water turtle certainly could be

‘propagated under suitable artificial conditions and proper management (Honegger

pers. obs.y.

REFERENCF S I. ~ermuth, d. and Mertens, K. (190l). chitdkrdten, Krokodily,
Brlckenechsen. Jena.
2. Medem, F. (1964). Morphologie, Uekologie unag Verbreitung der
Schildkrote Podocnewis unifilis in Kolumbien. Senck. biol.
45(3/5): 151-368. ’

BEST AVAILABLE COPY

STATUS  £ndangcred. This applies equally to Caribbean and Pacific coastal
regions, the Llanos Urientales and the upper Putumayo and Caqueta rivers in
Colombia- and the Amazon proper . Caiman pupulations elsewhere are likely to
become similarly threatened in the near future (6).

DISTRIBUTION Venezuela, che Cuianas, lower Amazon (1) and Colombia, where local
populations still occur from the Llanos Urientales (Orinoco) and Rio Guayabero-
Guaviare to the westernmost tributary of the Orinoco {(Medem loc. cit.) and also

Peru. Former distribution was similar but the animals were more common (4).

POPULATION Most wild populations are declining and some have all but disappeared
due to slaughter by hunters for their hides (F. Medem in litt.) and by-animal

collectors; .large numbers are cullected for the pet trade or are stuffed for
the curio/souvenir market (3).

HABITAT ~ Still-waters in open situations: ponds, lakes, svamps, streams and
salt-marshes. . .

BREEDING RATE IN WILD Up to 120 egpgs in one nest, suggesting that several
females may use the same site (Medem loc. cit.).

CONSERVATION MEASUVRES TAKEN < Peru: Hunting and capture prohibiced by )
Presidenrial decree no. 934 of 1973. Colombia: By law, Spectacled Caimans
under 1.5 m in length may not be killed, but the law is not enforced. However,
even if enforced this law would do little good as the species does not bacome
sexually mature until it is much larger (I.R. Grimwood im litt.). This
sub-species is iu Appendix [I of the Convention un International Trade in
Endangered Species of Wild Fauna and Flora. )

] y . ) .
CONSERVATION MEASURES PROPOSED  Establishment of protected areas so that
semi-captive breeding possibilitics can be studied (Mcdem loc. cit.). Total
protection over a loag period, say 15-20 years, is highly recommended (4).

NUMBER 1N CAPTIVITY Numerous.

BREEDING POTENTIAL [N CAPTIVITY Fair.

REFERENCES 1. Wermuth, H. and Mertens, R. 1961. Schildkxdten, Krokodile,

Briickenechseu. Jena.
2. flonegger, R.E. 1971. Zoo breeding and crocodile bank; in

Crucadiles: Proc. lst Meeting Croc. Spec. [UCN Publ. N.S.
Suppl. Paper 32: 436-97.

3. King, F.W. and Brazaitis, P. 1971. Species identification uf
Commercial Crocodilian Skins. Zovlogica 56(2): 15-70.
New York.

4. Medem, f. 1971. Situation repourt on Crocodilians from three
South American Countries. In Crocodiles: Proc. lst Meeting
Croc. Spec.  [UCN Publ. N.S. Suppl. Paper 32: 54-71. '
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L01

DWARE CAIMAN oc CUVIER'S SHOUTH-ERUNTED CAIMAN

Faleosuchus palpebrousus (Cuvier, 1807)

Ocder  CROCODYLIA Family  ALLIGATORIDAE

STATUS Vulanerable (2)

DISTRIBUTION dorthern and central South America. Formerly u little more common
in Lhe same region (1 aad F. Medem in litc.).

POPULATION  Decline uas not been drastic, siuce Paleosuchus is possibly the least
persecuted ot the rrocodilians. [ts small size and the heavy ossification of the
osteoderms makes Chwe sKkins iess Jdesirable rhan these iroom the larger caimans and
crocodiles vi South america.

WABITAT ~ Still, deeply shaded waters of floodplain punas.

BREEDISG RATE N WILD  tme rest found in Columbia contained 13 eggs (Medem loc.
cit.).

CONSERVATION MEASJRES TAREN [n Appendir LI of the Convention on International
frade iu Endangered Species uf Wild Fauna aad Flora. The huating and capture ot
crocodiles in the torest areas of Peru has ocen prohibited for an indefinite
period by Presidential Decree fio. 934 of 1973.

CONSERVATLON MEASURES PRUPUSLD None as vet.

NUMBER IN CAPTIVITY Nane recurded.

BREEDING POTENTIAL 1N CAPTIVIIY Unknown.

REFERENCES 1. Wermuth, . and Hertens, R. 1961. Schildkrdten, Krokodile,

Bruckencehsen. Jena.

2.  King, F.W. and Brazaitis, P. 1971. Species identification of
Commercial Crocodilian Skins.  Zoologica 50(2): 15-70.
New York.

J.  Hedem, F. 1971.  The reproduction uf the Dwarf Caiman

Paleosuchus palpeprosus; in Crocodiles: Proc. lst Meeting
Croc. Spec. 1UCN Publ. N.S. Suppl. Paper 32: 159-165.

BEST AVAILABLE COPY

BLACK CAIMAN

Melanosuchus niget (spix, 182%5)

Order CROCUDYLIA Family ALLIGATORIDAE

STATUS  Endangered (1.R. Crimwood in litt. 1967).

DISTRIBUTION Peru, Ecuador and Brazil where almost extinct (Grimwood loc. zit.);
Colombia where practically exterminated in the Amazon, scarce in 1958 in the
Putumayo between Laguna Apaya and Rio Caucaya, not to be found in the Cano La
Concepcion and very scarce in the Caqueta (F. Medem in lict.). Formerly found
throughout Amazonas drainage of South America (1l and Grimwood loc. cit.).

POPULATION  Over-exploitation for hide industry: recently, much suitable
caiman habitat has becn cleared for cattle ranching, and a large number of eggs
has been destroyed (Grimwood and Medem loc. cit.).

BREEDING RATE IN WILD  Sexually not mature until a length of considerably longer
than 2 @ is attained (Grimwood l.c.); between 35 and 50 eggs per clutch (Medem
l.c.).

HABITAT Shallows and margins of large lakes, and areas with many small ponds.
Low-lyilng grassy savannas which are periodically inundated are probably the
optimum habitac. .
CONSERVATION MEASURES TAKEN  Peru: Hunting and capture prohibited by
Presidential decree no. 934 of 1973; in Bolivia protected by law when less than
2.5 m in length; generally prutected in French Guiana but laws not enforced; in
Colombia totally protected by law, but no enforcement (Medem loc. cit.). Now in
Appendix [ of the Convention on International Trade iu Endangered Species of Wild
Fauna and Flora. Brazil has prohibited comrercial hunting and the export ot
hides of this species. Possibly the last undisturbed population is protected in
the Manu National Park, Peru.

OONSERVATION MEASURES PROPOSED In Colomwhia a National Park should be established
within the natural labitat at Laguna Apaya. Total protection for an indefinite
nuwber of years is essential also in Colombia, Ecuador and Brazil (Grimwood loc.
cit.). A breeding station in some reasonably accessible area is also -
recommended (Medem loc. cit.).

NUMBER . IN CAPTIVITY A number ot specimens can be found scattered around in
different zoos.

BREEDING POTENTIAL IN CAPTIVITY Unknown.

REFERENCES 1. Wermuth, H. and Mertens, R. 1961. SchildkrBten, Krokodile,
! Brilckenechsen.  Jena.
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801

MOOFH-FRONTED CAIMAN or SCHNEIDER'S SMOOTH-FRUNTED CAIMAN

Paleusuchus trigonatus (Schneider, 1801)

Order CROCODYL LA Family  ALLICATORIDAE

STATUS Vulaerable (4).

DISTRIBUTLON  Guyana, Surinam, French Cuiana, Brazil and Peru i12). Northern and
central South America, the Amsazon and OJrinoco river drainages of Colombia,
Venezuela, Cuvana, Brazil. Ecuador, Peru and Bolivia (4). In Colombia, from the
upper Putumayo to the wpper Caqueta, Apaporis, Vaupes, Guayabero and the northern )
part of La Macarena to Rio Ucoa (F.Medem in litc.). tormerly throughout northern’
South Am:rica southwards to 10%S (1).

POPULATION  Declining very little at present. Jenus is least persecuted ot
South American crocodilians (4). ’ ’

HABITAT freshwater, in floodplain ponds.

BREEDING RATE IN WILD Nothing known (5).

CONSERVATLON MEASURES TAKEN In Appendix [I of the Convention on Intermational
Trade in Endangered Species of Wild fauna and Flora. The huncing and capture of
crocodilians in the forest areas of Peru has been pronibited for an indefinite
period by Presidential Decree No. 934 of 1973.

CONSERVATLON HEASURES PROPOSED  None as yet.

NUMBER i CAPTIVITY None on record.

BREEDING POTEKTIAL IN CAPTIVITY Unknown.

REFERENCES 1. Wermuth, H. and Mertens, R. 1961 Schildkrdcen, Krokodile,
Brlickenechsen. Jena. )

2. Medem, F. 1967. El Genero Paleosuchus en Amazonia.

Atas do Simposio sobre a Biota Amazonica. 3:  141-162.

3. Honegger, R.E. 1971. Zoo hreeding and crocodile bank;

In Crocodiles: Proc. Ist Mecting Croc. Spec. LUCK Publ. N.S.
Suppl. Paper 32: 86-97.

4. King, F.W. and Bruazaitis, P. 1971. Species identification of
Comunercial Crocodilian Skins. Zoologica 36(2): 15-70.

New York. .

5. Medem, F. 1971, Situation report on Crocodilians trom three
South American Countries. In Crocodiles: Proc. lst Meeting
Croc. Spec. [UCN Publ. N.S. Suppl. Paper 32: S5«-71.

6. Medem, F. in litt. 20.2.1968.
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Appendix Vv

Select Bibliography

General Resources
Conservation and Environment
Biological Resources

Physical Resources
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