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FOREWORD

One of the most serious threats to sustainable economic growth in the Caribbean is the increasing
degradation of the region's natural ecosystems and a concurrent deterioration in the quality of life for
Caribbean people. The task of reversing this unfortunate trend requires better knowledge and un-
derstanding of the region's unique environmental problems and the development of appropriate
technologies and public policies to lesscn and even prevent negative impacts on our fragile resource
base.

In an attempt to provide such a framework, the Caribbean Conservation Association, with funding
provided by the United States Agency for International Devclopment and with the technical assis-
tance of the Island Resources Foundation, has produced a serics of Country Environmental Profiles
for six Eastern Caribbean countries -- Antigua and Barbuda, Dominica, Grenada, St. Kitts and Nevis,
St. Lucia, and St. Vincent and the Grenadines.

Even though these documents do not claim to be encyclopedic in their treatment of individual sectors
and issues, each Profile represents the most current and comprehensive information base assembled
to date on environmental and conservation issues that affect, and are affectzd by, the development
process in the Profile countries.

Each document addresses key environmental problems, constraints, and policy directions as these
were identified and fleshed out by a team of researchers and vrriters, iz collaboration with a local co-
ordinating committee. Each Profile also identifies and exawines a variety of opportunities and plan-
ning tools which may prove useful in meeting environment/development goals in the future. All of
this information should play a significant role in informing and influencing ecologically-sound
development planving in the region, and shou!d provide a basis for improved decision-making -- both
immediate as well as long-term. This may Cest be accomplished by using the data to define priorities
(in view of related benefits and costs), to pursue in-depth analysis of issues, and to undertake neces-
sary follow-on activities in such a way that they are mutually reinforcing. In short, action emanating
from the recommendations contained in the Profile might best be undertaken within a comprehensive
environmertal management framework, rather than from a piecemeal, project-oriented perspective.

The Caribbean Conservation Association is very pleased to be able to make this contribution to de-

velopment planning in the region.

Calvin A, Howell
Executive Director
Caribbean Conservation Association

(April 1991)
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CONVERSION CO-EFFICIENTS BETWEEN iMPERIAL MEASURES AND WEIGHTS
AND THE METRIC SYSTEM

LENGTH

AREA

VOLUME

WEIGHT

TEMPERATURE
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1 Inch
0.39370 inch
1 yard

1.094 yards
1 mile
0.6214 mile

1 fathom (6 feet)

1 square foot
10.6 square feet

1 acre

2.471 acres

1 square mile
0.386 square mile

1 pint

1.76 pints

1 gallon

0.220 gallon

1 cubic foot
35.31 cubic feet

1 pound

2.205 pounds

1 long ton

1 short ton

0.9842 long ton
1.102322 short ton

Conversion F to C:

subtract 32 and
divide by 1.8

METRIC SYSTEM

2.540 centimetres
1 centimetre
0.91440 metre

1 metre

1.609 kilometres
1 kilometer

1.829 metres

0.093 square metre

1 square metre

0.405 hectare

1 hectare

2.59 square kilometres
1 square kilometer

0.568 litre

1 litre

4.546 litres

1 litre

0.028 cubic meatre
1 cubic metre

0.455G kilogram

1 kilogram

1016 kilograms

907.185 kilograms

1 tonne (1,000 kilograms)
1 tonne (1,000 kilograms)

Conversion Cto F:
multiply by 1.8 and
add 32



INTRODUCTION

Preparation of Country Environmental Pro-
files (CEPs) has proven to be an effective
means to help ensure that environmental is-
sues are addressed in the development pro-
cess. Since 1979, the U.S. Agency for Inter-
national Developiaent (USAID) has sup-
ported Environmental Profiles in USAID-as-
sisted countries, principally in Latin America
and the Caribbean. CEPs completed to date
have provided:

(1) a description of cach coun-
try’s natural rcsource base, includ-
ing a review of the extent and eco-
nomic importance of natural re-
sources and changes in the quality
or productivity of those resources;

(2) a review of the institutions,
legislation, policics and programs
for cnvironmental planning, eco-
nomic development and natural re-
source management;

(3) identification of the major
issues, conflicts or problems in nat-
ural resource management  and
opportunities for cffective re-
sponscs.

Profiles have highlighted gaps in the cxisting
information base, influenced the design and
funding of development programs, pinpointed
weaknesses in regulatory or planning mecha-
nisms, and illustrated the need for changes in
policics. Most importantly, the process of car-
rying out a profile project has in many cases
served to strengthen local institutions and to
improve their capacity for incorporating envi-
ronmental information into development
planning.

PROFILES FOR THE EASTERN
CARIBBEAN

Country Environmental Profiles have been
prepared for several countrics in the Wider
Caribbean Region, including Panama, Belize,
the Dominican Republic, Haiti, and Jamaica.
The potential utility of CEPs in the Eastern

Caribbean sub-region (essentially the OECS
countries) has been a subject of discussior
since the early 1980’s. The need for the pro-
filing p.ocess to begin in those countries was
reaffirmed during a seminar on Industry, En-
vironment and Development sponsored by the
Caribbean Conservation Association (CCA)
and the University of the West Indies in
August 1986.

Shortly thercafter, USAID entered into a Co-
operative Agreecment with CCA for prepara-
tion of a series of CEPs for the Eastern Carib-
bean. It was decided to begin the profile pro-
cess in the country of St. Lucia as a pilot pro-
ject, to be followed by profiles for Grenada,
Antigua, Dominica, St. Kitts-Nevis and St.
Vincent.

Early in 1987, CCA and the Island Resources
Foundation (IRF), of St. Thomas, U.S. Virgin
Islands, entered into an agrecment wherceby it
was determined that IRF would provide
technical assistance and support to CCA in
the execution of the profile project in the
Eastern Caribbean. The Executive Director
of the Caribbean Conscrvation Association is
the CEP Project Director, while the President
of the Island Resources Foundation serves as
CEP Project Manager/Team Leader.

THE GRENADA COUNTRY
ENVIRONMENTAL PROFILE

In 1989, a Mcmorandum of Understanding
(MOU) was signed by CCA and the Govern-
ment of Grenada (GOG) for the purpose of
executing a Country Environmental Profile in
Grenada, with the Ministry of External Af-
fairs, Agriculture, Lands, Forestry, Tourism,
and Legal Aftairs the designated counterpart
agency for the Government. At that time, the
Grenada National Trust was also designated
by CCA and GOG as the local implementing
and coordinating organization in Grenada for
the CEP project.

A National Technical Committee was formed
as an advisory, technical information, and re-
view body for the CEP project in Grenada.



The Commiitee is comprised of representa-
tives from GOG agencies and private sector
organizations with responsibilitics for or ex-
pertise about environmental issues in the
country. Individuals not representing a par-
ticular group but with appropriate expertise
were also included in the CEP Technical
Committee membership.

The first meetings of the Committee were
held in 1988, predating the signing of the
project MOU, and the group has met
consistently throughout the project. The
Committee has assisted the technical writing
team from Island Resources Foundation in
the formulation of the CEP report outline; in
the identification of critical environmental
issues; in providing technical input at various
stages of the writing process, as well as ad-
ditional references and source materials not
already in the IRF library; and in the review of
documents prepared by the IRF technical
writing team.

A CEP project officc was established by the
National Trust during the course of the Pro-
file effort in Grenada. An in-country library
of reference materials was established at this
location, with docur:ats provided by Island
Resources Foundation and members of the
Committee. This collection now forms the
nucleus of a National Trust environmental li-
brary which will outlive the Profile Project.

ORGANIZATION OF THE GRENADA CEP
REPORT

As determined by the Grenada CEP National
Technical Committee and the IRF technical
writing team, this Profile has been organized
in thirteen primary sections.

SECTION ONE provides background informa-
tion on the general environmental setting of
the country and also briefly reviews the his-
torical and cultural background. This is fol-

lowed by a demographic overview in SECTION
TWO and a discussion of the economic context
in SECTION THREE.

SECTION FOUR begins a review of the coun-
try's natural resource base, including a discus-
sion of primary ¢nvironmental issues within
each of four key resource sectors.

The Profile moves on to examine primary
economic sectors, beginning with agriculture
in SECTION FIVE, key industries and energy is-
sucs in SECTION SIX and concluding with
tourism in SECTION SEVEN. Environmental
pollution is the subject of SECTTON EIGHT.

The role of land use planning, development
control, parks, and other protected areas pro-
grams is examined in SECTIONS NINE, TEN,
AND ELEVEN,

SECTION 'TWELVE focuses on the institutional
framework for environmental management in
Grenada, including an overview of key agen-
cies and organizations with resource man-
agement and development responsibilities.

The final chapter of the Profile, SECTION
THIRTEEN, summarizes the key environmental
issues and problems facing Grenada and
makes recommendations to enhance the
achievement of a sustainable balance between
resource development on the one hand and
resource conservation and resource manage-
ment on the other.

A comprehensive bibliography of source ma-
terials dealing with natural resource develop-
ment and environmental management is
found at the end of the Profile. Most refer-
ences cited deal specifically with Grenada or
with the Eastern Caribbean sub-region. It is
the most thorough assemblage of such refer-
ence material on Grenada to be published to
date.



Bathway Beach, northeast coast of Grenada. Throughout the Caribbean, brcad stable beaches like this attract development, but tourism facilities re-
quire careful planning to minimize adverse environmental impacts. At such beaches, all sand mining should be prohibited and illegal sand removal
severely penalized. However, aiternative sand mining locations - where mining activities will have less detrimental impacts on natural systems - also
need to be identified and then rigorously monitored.




SECTION 1 INTRODUCTION AND BACKGROUND

1.1 ENVIRONMENTAL SETTING

1.1.1 Landscape and Our Changing Perspective

The original European explorers and
colonizers of Grenada were nearly unanimous
in noting the island’s beauty, its lush tropical
forests, and varied topography. From the
rain-fed, wet mountaintop areas of the main
island of Grenada, dwarfed forests (called
"elfin woodlands”) stretched downslope to
merge with lush montane rain forests, which,
in turn, gave way along the coastlines to more
diverse lowland dry forests, mangroves, la-
goons, rocky headlands, beaches and bays with
fringing coral reefs. In the four centuries
since the time of European colonization,
Grenada has been largely transformed from
this once denscly forested statc to a mostly
agricultural lar.dscape. Along the way, due to
its successful, specialized production of nut-
meg and mace, the island acquired a rep-
utation and nickname unique in the region,
where it has come to be krown as "the Spice
Island”.

Despitc centuries of agricultural cul-
tivation and recent tourism development,
Grenada still retains some of its mountaintop
forests and coral reefs, over 450 species of
flowering plants and 150 specics of birds, and
broad expanses of pleasing, still mostly un-
damaged landscape vistas. The nation also
has a diversity of cultural resources: Carib
(Amerindian) archacological sites; historical
sites spanning over 400 years of human drama
and socio-economic activity (including forts,
sugar mills, rum distillerics and estate
houses); and examples of fast-disappearing
traditional West Indian ways of lifc (such as
spice-producing estates, remote artisanal
fishing communities and a traditional boat-
building industry).

However, the nation's accelerated
population growth and development over the
past several decades has placed ever-increas-
ing pressures on these natural and cultural re-
sources. While largely beneficial, develop-
ment has had a variety of adverse, mostly un-

desirable impacts on the environment, in-
cluding:

- increases in soil erosion

- pollution and scdimentation of
rivers, water supplies and coastal
waters

- hydrological regime imbalances re-
flected in flooding and decreased
availability of water

- declines in agricultural and fisheries
production

- loss of wildlife habitat

- the continued deterioration of his-
toric and archacological sites.

At the same time there is an increas-
ing demand for better recreational opportuni-
tics and environmental education programs
for Grenada's population and a demand for a
greater variety of natural and cultural attrac-
tions for both nationals and tourists.

Competing demands for landscape
use are more and more common, while com-
plaints by one resource user about the impacts
of other users and their waste products are
also more frequent and increasingly more dif-
ficult to manage. But as a former planner in
Grenada so cogently observed, the landscape
of Grenada warrants a management strategy
commensurate with its value as a national
resource. The risk is in under-valuing this
remarkable, common resource, and by doing
so, inadvertently allowing it to deteriorate and
devolve into a second rate, diminished habitat
for Grenadians of the next generation.

1.1.2 Climate

The normal climate of an oceanic
region at the latitude of Grenada is a humid
tropical marine type, with little scasonal or
diurnal (daily) variation and a fairly constant,
strong ("trade”) wind out of the east. This
regional climate is affected mainly by the
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GRENADA'’S "VITAL STATISTICS"

Grenada, located at the southern end of the Lesser Antillean island chain (approximately 90
miles north of Trinidad), is the largest of the three main islands which make up the nation of
Grenada, the other two being Carriacou and Petit Martinique in the Grenada Grenadines.
There are also a number of small islands, islnts and rocks which lie oifshore from the main
islands. (See Figures 1.1(1) - 1.1(4).)

Location Latitude: 11 degrees 58 minutes/12 degrees 13 minutes North
Longitude: 61 degrees 20 minutes/61 degrees 35 minutes West
Area/Grenada 21 miles long and 12 miles wide
120 sq. miles or 78,000 acres (312 sq. km or 31,200 ha)
Area/Carriacou (15 miles to the north of Grenada)

13 sg. miles or 8,500 acres (34 sq. km or 3,400 ha)
Area/Petit Martinique (2.4 miles east of Carriacou)

0.9 sq. miles or 575 acres (2.3 sq. km or 230 ha)
Total Land Area 133 sqg. miles or 86,500 acres (346 sg. km or 34,600 ha)

Population 100,000 {but see Chapter 2), largely concentrated in the
southwestern part of the main island near the capital of St.
George'’s; largest villages: Grenville, Gouyave, Sauteurs,
Victoria and Hillsborough (Carriacou)

Economic Activities/Grenada Agriculture, tourism, small manufacturing sector
Economic Activities/Satellite Islands  Inter-island trade, fishing, livestock raising,
subsistence agriculture, boat-building

Primary Crops Cocoa, nutmeg and bananas

Secondary Crops Coconuts, sugar cane, citrus

Tourism Industry Centered around the southwestern part of Grenada, with most
of the tourism plant concentrated in the area of Grand Anse
Beach

Airport New (1984) international airport at Point Salines in the south-

western corner of Grenada which replaced much smaller Pearls
Airport on the east coast

Major Port St. George's; other ports of entry: Hillsborough in Carriacou
and Grenville in Grenada

Physical Features/Grenada Apart from some limestone in the north, the island is
volcanic. Itis mountairous and thickly wooded, with
numerous streams and rivers. The central mountain
mass consists of a number of ridges, some of which
contain crater basins. Mount St. Catherine (2,749 ft/
840 m) is the highest peak. There are several out-
standing beaches.

Carriacou and Petit Martinique Both islands are volcanic inountain peaks with
shallow and highly eroded soils.




subtropical cyclonc belt and the intertropical
convergence zone. The location of these two
meteorological systems varies in a cyclical
pattern, and their movement gives a scasonal
character to the weather. Rain tends to be
showery and is distributed roughly into a drier
season from January to May and a wetter
season from June to December. There is
some risk of hurricanes from June to
December; however, Grenada lies just south
of the path of most tropical storms and is only
rarely affected by hurricanes (sec Section 1.1.6
below).

THE LOCAL CLIMATE

High islands like Grenada manufac-
ture their own local weather, creating a range
of microclimates which varies greatly with
heigt:, location and oricntation on any given
island. Grenada has several mountain masses,
onc rising to 2,749 ft. (840 m) at Mount St.
Catherine, which causc a marked upward de-

flection of the westerly moving moisture-laden
air. This rising sea air is cooled by expansion,
and the moisture is condensed so that
"orogenic” cioud formations and often heavy
precipitation result. A typical feature of cen-
tral mountain peaks in the Eastern Caribbean
islands is 2 cap of "trade wind clouds” which
masks their summits day after day and is only
occasionally dissipated in very still or very dry
weather.

Typical of small tropical islands, the
temperature of Grenada at sca level is gener-
ally rather high with little scasonal, diurnal or
locational variation due to the damping or
stabilizing cffect of the occan mass. Monthly
temperature data for Pearls Airport and Point
Salines Airport (both closc to sea level) are
displayed in Table 1.1(1). Temperature
records for :he higher elevations in Grenada
do not appear to be readily available, but
Beard (1949) suggests an average of 21 to 22
degrees C between monthly means of 19 to 24
degrees C with very high humidity, no frost

Table 1.1(1). Mean monthly and annual average maximum temperatures (degrees C).

MONTH TEMPERATURE TEMPERATURE
Pearis Airport Point Salines Airport
(1976-1981) (1986-1987)

January 29.7 28.3

February 289 29.7

March 285 30.2

April 29.6 33.3

May 30.3 31.3

June 29.8 30.6

July 29.7 30.6

August 30.1 30.8

September 304 30.6

October 304 30.9

November 299 30.4

December 29.2 30.1

ANNUAL AVERAGE: 29.65 30.56

Source: Adapted from Grenada Facts and Figures, 1982 and GOG Annuaj Abstract, 1987.
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and little sunshine. As a rule of thumbh, the
temperature falls with aititude above sea level
at a rate of one degrec C drop per 100 meters
in elevation. This method of estimating up-
land temperaturc at a given altitude is very
approximate, but it is useful in classifying en-
vironmental units and in working out evapo-
transpiration rates.

The Windward Island group of which
Grenada is a part is located within the belt of
"trade winds” famous among scamen for their
directional reliability and gencrally pre-
dictable schedule. These winds move westerly
along the southern edge of the Atlantic-
Azores sub-tropical high pressure zone and
approach Grenada from directions between
cast-north-cast to cast-south-cast. Changes in
this wind regime arc mostly caused by the an-
nual scasonal (vernal and autumnal) shift in
the declination of the sun from the cquator,
with stronger, morc northerly winds being
common from Dccember to May. Distur-
bances to this syscem can be induced by the
passage of so-called ‘easterly waves” in the
upper atmosphere and other low pressure
systems during the "wet scason.”

The extremes of Grenada's wet and
dry scason rainfall regime and its temporal
and spatial pattern create wide variations in
annual precipitation at different locations.
For the island as a whole, the period of lowest
rainfall occurs generally in winter, when the
so-called Bermuda high pressure cell extends
its sphere of influence southward, bringing
attention to its arrival by forcing a pronounced
shift of the ubiquitous trade winds from the
southcast to out of the northeast. These
"Christmas winds,” as they arc known (o sca-
men, also bring clear, relatively dry conditions
to Grenada from mid-December o carly May.

Island-wide average rainfall data are
presented in Section 4.2 (see Table 4.2(1) and
Figurc 4.2(1) which show the spatial variation
in rainfail distribution). Grenada's rainfall is
highest in the hilly or mountainous part of the
country; for example Grand Etang, located at
an altitude of 1980 ft. (600 m), normally re-
ceives about 153 inches (23880 mm) of rain a
year.  Rainfall intensities are frequently
greater than 50 mm/hr. and maximum inten-
sitics of 112-132 mm/hr. have been reported

(Eschweiler, 1932a). By contrast, most of the
valleys and coastal plains are relatively dry,
with anmual precipitation averaging about 40
inches (990 mm) at Point Salines. These are,
therefore, the arcas of the country with the
most sun, the fewest clouds and both Atlantic
and Caribbean sca frontage and cxposure,
making them attractive to the tourism indus-

try.

1.1.3 Topography

The interior of Grenada is dominated
by mountain pcaks, steep ridges, and decp
narrow valleys. The volcanic geology of the
interior is the dominant factor that produced
this landscape. A single north-south trending
ridge is also the major watershed of the island
(Figure 1.1(5)). Grenada's principal peak,
Mount St. Cathering, is 833 m (2,749 {t.) high
and is located in the northern half of the is-
land.

Carriacou riscs to a height of only
297 m (980 ft.) at High North, while Petit
Martinique attains an altitude of 226 m (745
ft.).

The coastal periphery of Grenada
presents a landscape which is much more
subdued than the interior. The western side
of the island displays a more rugged aspect as
the central ridge is nearer to the coast on that
side; the slopes are gentler on the cast, and
there arc some fairly extensive coastal plains.
The topography of the southwestern and
northeastern parts of the island consists of low
hills.

With the exception of the harbors at
St. George's and Halifax, the west coast con-
sists of a series of shallow bays separated by
hcadlands, as do th¢ north and northeast
coasts. The southeast coast south of Tele-
scope Point and the south coast westerly to
Point Salines arc deeply indented with many
small bays backed by mangrove swamps.
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1.1.4 Geology and Soils
GEOLOGY OVERVIEW

The Caribbean’s Antillean arc of is-
lands is geographically young, probably not
exceeding S50 million ycars, and is predomi-
nantly volcanic in origin. Grenada and the as-
sociated undersca ridge upon which it is
perched are located near the cdge of what is
known as the Caribbean Tectonic Plate (see
Figure 1.1(6)). Tectonic plates are mobile;
they behave like rafts of solid crust floating on
the less dense fluid matcerials of the underlying
mantle layer of the earth, Their movements
are apparently related to the convection
"currents” in the mantle.

The Caribbean Plate is bounded by
the North American Plate to the north and

east, the South American Plate to the south,
and the Cocos Plate to the west and south-
west. The North American Plate moves to the
west relative to the Caribbean Plate, while the
Cocos Plate subducts towards the northeast,
There is little relative displacement between
the Caribbcan and South American Plates at
this time in geologic history.

The castern boundary of the
Caribbean Plate is a subduction zone in which
the North American Plate passes under the
Caribbean Plate and into the mantle where
melting occurs.  The melted plate material
forms magmas which, when extruded as lava
by volcanos, have resulted in the formation of
the islands of the Antillean Arc.

At the present time the active tec-
tonic or mountain forming process has all but

Table 1.1(2). Eastern Caribbean volcanic phenomena.

St. Lucia Soufriere

Kick'em Jenny

St. Vincent Soufriere

Montagne Pelee
Martinique

Dominica "Valley of
Desolation”

Guadeloupe Soufriere

Montserrat Soufriere
Hills

St. Kitts Mt. Misery
(now Mt, Liamuiga)

Source: Migeot and Hadwen, 1986.

caldera with domes and solfataric activity,
most recent eruption about 50,000 years ago

submarine basaltic volcano north of Grenada,
more or less continuous activity

andesite-basaltic volcano (1,325 m), four
historic eruptions (1812, 1902, 1971, 1979),
all with emission of lavas

four histori~ eruptions (1792, 1851, 1902,
1929); the first two were phreatic (hot
water discharge) the last two magmatics

near the recent Micotin volcano; solfataric
activity (boiling lake 80 m in diameter), one
historic eruption in 1880

numerous recent phreatic eruptions preceded
by one magmatic eruption in 1600 + /-50 years

solfataric activity, most recent eruption
20,000 - 40,000 years ago

solfataric activity; one phreatic eruption
in 1843
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ceased in the region, except for St. Vincent's
Soufriere which last erupted in 1979 and the
underwater volcano north of Grenada known
as Kick ‘em Jenny. But within the arc, there
are still eight active volcanic sites on as many
islands, plus gas vents, fumaroles, steam vents,
one boiling lake, and a few ncar-surface hot
spots that have promising geothermal energy
potential (Table 1.1(2)).

Kick ‘em Jenny is the oniy known ac-
tive submarine volcano in the Lesser Antilles,
as well as the most active volcano in these is-
lands. The first known cruption was in 1939;
since then it has crupted in 1943, 1953, 1965,
1966, 1972, 1974 and 1977 (Francis, 1988). It
is located in the southern (Grenada)
Grenadines at 12.30 degrees N and 61.63 de-
grees W, about onc and a half kilometers west
of the Sister Rocks (sec Figure 1.1(3)). The
sum:it lies at a depth of about 160 m.

The volcano has no connection with
nearby Diamond Island, for which the name
"Kick ‘em Jenny” is given on some charts.
Caille Island, just to the south of Ronde Is-
land, is thc most recently emerged island in
the Lesser Antilles. It is very close to Kick
‘em Jenny and was probably formed from a
similar submarinc volcano within the last
thousand years (Francis, 1988).

Several geological studies have been
conducted in Grenada; the most useful gen-
eral works arc by Martin-Kaye (1958),
Arculus (1976) and Jackson (1970). The fol-
lowing section on the geologic history of
Grenada has been condensed (with minor re-
visions) from GOG/OAS (1988d), based on
the paper by R. Arculus (1976). Table 1.1(3)
summarizes the most probable chronology of
geologic events, and Figure 1.1(7) shows the
location of major geological units,

The geologic history of Grenada be-
gan approximately 38 million years ago in the
upper Eocene Period. At that time, there was
only a shallow sca where Grenada now exists.
Grenada’s oldest known rocks are the sedi-
ments deposited during this period which are
now called the Tufton Hall Formation. Vol-
canic activity during and following the deposi-
tion of the Tufton Hall Formation deformed
and uplifted the rock, resulting in the folding
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and faulting which can be seen today just
north of Levera Beach.

The oldest of the volcanic rock series
arc the andesite domes of northern Grenada,
which formed in the Miocene Period (26-5
million years ago). These andesite domes
(Mount Alexander, Mount Rodney, Mount
William) have been estimated by radiometric
dating to be 21 million years old.

The Pliocene Period (5-2 million
years ago) witnessed the beginning of
Grenada’s most intense volcanism. In the
southeast of the island, basaltic lava flows es-
timated at 3.5 million years old are interlay-
ered with reworked volcanic sediments. In the
north and central parts of the island, major
cruptions re-occurred in the Pliocenc and
continued into the Pleistocene Period. The
final stages of this activity formed the an-
desitic dome summits of Fedon's Camp and
Mount Qua Qua and probably e¢nded with the
extrusion of basaltic lava on the western
ridges of Mount Qua Qua.

The Mount St. Catherine massif rep-
resents the youngest major volcanic structure
on the island. Activity at this center likely be-
gan in the Pliocenc and continued throughout
the Pleistocene. The large (1.5 km diameter)
crater to the southcast of Mount St. Catherine
was partially filled in by an andesitic dome
which probably concluded the cruptions in the
arca.

The most recent stage of volcanic ac-
tivity on Grenada involved the formation of
explosion craters throughout the island, most
notably at the Lake Antoine, St. George's, and
Grand Etang locations. Lake Antoine is a
well-preserved crater, and has been described
as the best example of a true "tufaceous ring”
on the island. The Carenage of St. George's
and the Qucen's Park arca arc other explosive
craters from this period.

The Grenadine Islands formed in the
fatc Oligocene Period, sank or croded away
during the Pliocene and were completely
submerged during the Pleistocene Period.
Since that time a regional uplifting of the sea
floor has raised the islands above sca level.
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Carriacou can be divided into two
geological zones. The fossiliferous limestone
which forms outcroppings in the eastern part
of the island is mainly of Mioccne age. Vol-
canic rocks comprising the remaining two-
thirds of the island consist of lava flows, lava
domes and other volcanic products ranging in
age from Miocene to Pliocene.

SOILS OVERVIEW

Vernon, et al. (1959) reported on the
results of an island-wide soil survey and map-
ping exercisc conducted by his team in 1956-
57, which is still the best reference on
Grenada’s soils. The description of soils in
this overview scction is summarized mainly
from their report.

In Grenada the dominant soil-form-
ing factors are climate and topography. Cli-
mate is the most important single factor,

specifically differcnces in total annual rainfall
and in the length of the dry scason.

In some areas, the rocks are geologi-
cally young, 2nd soils formed from such rocks
have not had time to mature. In other areas,
recent eruptions during historic times on St.
Vincent have added fresh volcanic ash materi-
als to the old soils. This addition of fresh
minerals is especially important in the wetter
arcas characterized by strong weathering and
leaching of parent materials. Because of the
inputs of fresh ash, the Grenada “red carths,”
for example, arc not comparable to Jamaican
soils of similar appearance and origin which
have had no recent ash additions.

Soils can be classified in many differ-
ent ways. Some classifications in common
usc are based on: (a) geology of the parent
rocks; (b) climate and vegetation; (c) mea-
surements of the actual physical and chemi-
cal characteristics of the soil; (d) color,

Table 1.1(4). Classification of Grenada's soil series according to the U.S. Dept. of Agriculture's Soil Taxonomy.

SERIES SUBGROUPS FAMILY EXTENT

(all families are ischyperthermic)
Belmont (in wetter areas) Typic Tropudolis fine, mixed extensive
Belmont (in drier areas) Vertic Eutropepts fine, montmorillonitic mod. extensive
Bonair not classified (lack of data) inextensive
Capitol (in wetter areas)  Oxic Humiiropepts very fine, kaolinitic extensive

Capitol (in drier areas)
Concord
Hartman
Hope

La Tante
Palmiste
Parnassus
Pearls
Persaverance
Plains

Simon
Woburn
Woodlands

Source: Smith, 1983,

Typic Ustropepts

Typic Chromuderts

Typic Chromusterts
Cumulic Tropaquolls

not classified (lack of data)
Vertic Tropudalfs

Vertic Tropudaifs

not classified (lack of data)
Udorthentic Chromusterts
Fluventic Tropudolis

not classified (lack of data)
Paralithic Vertic Ustropepts
Ventic Ustropepts

fine, mixed
fine, montmorillonitic, non-acid
fine, montmorillonitic, non-acid

mod. extensive
mod. extensive
mod. extensive

very fine, mixed inextensive
inextensive

very fine, mixed mod. extensive

very fine, mixed inextensive
inextensive

fine, montmorillonitic, non-acid extensive

fine loamy, mixed mod. extensive
inextensive

clayey, montmorillonitic extensive

fine, montmorillonitic inextensiva
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physical appearance, and stratification of the
soil profile as observed in the ficld; and (e)
texture. The classification scheme which has
been has been most used in Grenada
(Vernon, et al., 1959) is based largely oa a
combination of the last two methods.

According to Ternan, #f al. (1989),
the soils of Grenada are dominated by clay
loams (84.5 percent,, followed by clays (11.6
percent) and sandy loams (2.9 percent). The
three major types of clay loam, which between
them make up 77.8 percent of the scils, 2.
Woburn, Capitol and Belmont. The impor-
tant characteristics of the soils are summa-
rized in Appendix B of Vernon, ef al. (1959).
Smith (1983) has correlated the soils of the
Commonwealth Caribbean countries, using
the terminology of the 'J.S. Department of
Agriculture’s Soil Taxonomy (Table 1.1(4);
duc to data problems, Smith states that the
reliability of the Grenada correlation is poor.

MOUNTAIN AND HILL SOILS

Woburn Clay Loams arc lithosolic
"brown carth” soils (latosols) which are well
drained, shallow, highly crodible, dark brown
to gray in color, and usually occur on steep
slopes. Some  occur over ash and
agglomer. ¢, usvally in relatively dry coastal
areas, and they are characterized by very poor
water retention. They arc neutral to basic in
reaction. The main uses of these moderate-
fertility soils arc for food crops, poor pasture,
canc and bush. Vernon, et al. (1959)
recommend planting in sugar cane as the
principal crop on gentler slopes and drought-
resistant grasses ard fruit trees on steeper
slopes.

The soils of most of the hill slopes i
the high rainfall arcas are Canitol Clay Loam
and Belmont Clay Loam (and their stony and
bouldery phases). The former is a brick-red,
well-weathered "red carth” (latosol) which
wsually occurs over highly weathered basic
igneous rocks. The latter is a "brown carth”
(latosol), usually occurring over basic ash and
agglomerate. Both soils are moderately to
well drained, with good water retention.
Belmont Clay Loam is only moderately
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erodible when it occurs on the less extreme
slopes, but strict conservation measures are
advisable in most arcas of Capitol Clay Loam
(Vernon, et al., 1959). These soils are mainly
used for cocos, nutmegs, bananas, and food
crops. Belinont Clay Loam has the greater
natural fertility; when found on relatively
gentle slopes, it is a soil with high potential for
agriculture,

The rocky, shallow phases of Capitol
Clay Loam and Belmont Clay Loam arc found
mainly in the mountainous arcas with very
steep slopes and high rainfall. The best use of
these soils is for forest, since they are subject
to massive erosion when cleared of their
natural vegetation; agriculture should be kept
to an absolute minimum (Vernon, et al.,
1959). Landslips occur often in these arcas,
causing the loss of the entire shallow soil
above the parent material.

Concord Clay Loam (and its stony
and bouldery phases) is found partly on ash
and agglomeratc and partly on colluvial
material, usually on moderate to steep slopes.
This is a heavy soil with only modcrate
intcrnal drainage and appears to be almost an
intermediate  soil between Belmont Clay
Loam and Perseverance Clay. Its natural
fertility is fairly high and its water retention
and resistance to erosion are good, but poor
drainage is often a problem. This soil is used
in many ways including food crops, cane, fruit
trees, pasture, and cocoa.

In the dricr arcas, at relatively low
clevations and mainly around the periphery of
Grenada, clays are common.  These include a
group of modcrately to poorly drained heavy
soils, usually found over ash and agglomerate.
Parnassus Clay and Perseverance Clay (and its
stony and bouldery phase) have the poorest
drainage and arc¢ usually found on gentle to
modecrate slopes. Thesce are very heavy, tough
"shoal” soils with littic effective depth,
moderate to low natural fertility, but high
water retention and resistance to  erosion.
Agricuiturally, they are probably the most
difficult soils in Grenada. They are used for
food crops, also for cane, some cocoa and
much poor pasture and bush.



TERMS USED IN SOIL CLASSIFICATION
Various terms are frequently encountered in descriptions of Grenada'’s solls.

Texture refers to the relative amounts of different-sized soil particles (i.e., sand, silt and
clay) present. Clay soils have a predominance of very fine particles ( > 40 percent), sand
soils have a predominance of sand-sizea narticles ( > 80 percent) and lcam soils are in be-
tween. These classes can be subdivided further to cover intermediate soil compositions, e.g.,
sandy loams or clay loams. Sandy soils are sometimes called "light" and clay soils are called
"heavy” -- these terms refer not to weight but to the case of working the soil.

Shoal is a term used to describe a special type of soil found in the relatively dry areas
of all volcanic islands. Actually "shoal” is a kind of parent rock which is made up of cemented
volcanic lava material; the cementation process is thought to have taken place under water
during a period of submergence. Shoal clay soils are fine-textured, dark brown to grey, and
have a poor physical structure. In the dry season they shrink and develop large cracks; in the
wet season they become very plastic and sticky.

Alluvial soils are derived from river-transported sediments; colluvial soils are derived
from materials brought down from neighboring hillsides by gravity.

Latosols are a very broad grouping that includes most of the red, yeliow and brown
soils of the Caribbean region. These are generally mature soils of moist or wet areas with free
or only slightly impeded drainage. They vary from slightly acid to acid in reaction and are
usually leached of bases.

Lithosols are very shallow, rocky soils found in steep, hilly areas with stony, rocky or

shaly parent materials.

In the special case of Carriacou, with
its drier climate, Betish Clay and Top Hill
Stony Loam are very shallow soils over steep
limestone slopcs. These soils are of low to
moderate fertility and have very low water
retention and high crodibility. They have
been severcly eroded, and, at present, they
mostly support scrub and very poor pasture.
The best soil in Carriacou is Belair Stony
Clay, but because of past erosion, cultivation
must be minimized. The only recommended
long-term uscs for this soil, as well as Top Hill
Stony Loam, are improved pasturc wherc
possible and natural forest elsewhere
(Vernon, et al, 1959). Recovery will be slow
as long as open grazing in the absence of
fencing is permitted.

LOWLAND SOILS

Soils along Grenada's coast except
near the river mouths tend to be stony,
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shallow and infertile. By way of contrast, the
best and thickest soils are the alluvial deposits
in the lower rcaches of the main river valleys.
These arc the well-drained heavy Woodlands
Clay Loam and Plains Clay Loam and the
well-drained but lighter Plains Sandy Loam.
The first two arc alluvial soils of generally
high natural fertility and good water relcntion,
and the last iwo differ mainly in being of
poorer structurc and water rectention. They
are nearly all used for sugar canc, bananas
and cocoa. Plains Sandy Loam is one of the
best soils of Grenada.

In Carriacou the only soils with
significant depth, and which occur on
rcasonably gentle slopes, are Sabizan Clay
Loam and Limlair Clay. The future of any
cultivation in Carriacou must rest on these
soils; therefore, intensive and careful
conservation measures such as erosion
control, mulching, and crop rotation are
recommended (Vernon, et al., 1959). If such



measures are adopted, these soils can be
intensively used for good pasture, cotton, food
crops and fruit trees.

RESPONSE OF SOILS TO NATURAL AND
HUMAN DISTURBANCE

Undisturbed land with mature
vegetation is characterized by a more or less
efficient chemical exchange between the soil
and vegetation components of the ecosystem;
plant nutrients are recycled and any losses are
made up by weathering and predipitation
inputs. Such efficient recycling enables lush
rain forests to grow in many areas with
remarkably poor soils which are unable to
sustain long-term agriculture when the forests
are cleared.

However, past generalizations that
tropical wet forests are always found on
infertile soils and neccessarily have tight
nutrient cycles arc now known not to hold
true in certain specific areas. Some tropical
soils arc inherently more fertile than was
previously thought, and not all tropical forests
are very efficient at the recycling of nutricnts.
For example, in Grenada, tropical wet forests
once grew on Belmont Clay Loams where
nutmeg and cocoa arc now planted; these
brown earth soils are deep fertile clay loams
with a high nutrient-retaining capacity
(Ternan, et al., 1989).

Natural disturbances and changes in
land use always affect nutrient cycles to some
extent, but the situation is complex. Under
natural forest, a rapid cycling of nutricnts
takes place in the litter layer on the ground.
A much slower cycling takes place in the
above-ground woody tissue of the trees, which
at any time contains a large percentage of the
ecosystem’s plant nutricnts. This cycling
occurs under tree crops as well, but because
tree crops arc shallow-rooted, they cycle
nutrients less efficiently than natural forest.
Disturbance of the vegetation, ecither by
natural agents such as hurricanes or landslides
or man-induced disturbances such as clearing
or burning, disrupts recycling mechanisms and
leads to an incrcased loss of plant nutricnts
from the system.
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Natural ecosystems are adapted ‘o
cope with, and even take advantage of, natural
perturbations; but they may be more
vulnerable to human disturbances which do
not mimic natural events in terms of
periodicity, areal extent or intensity. For
example, both hurricanc damage and
clearcutting may cause a decline in soil
nutrients in arcas where the trees have been
felled. However, hurricane damage to forests
is often patchy, of variable iniensity and is a
relatively infrequent event.  Diversity is
increased as sccondary vegetation grows up,
and noirienls arc returned to the soil
relatively rapidly by the rotting of the downed
vegetation.

By contrast, when trees are clearcut,
there is a permanent loss of nutrients if the
felled vegetation is removed as in logging, and
an even greater loss if the slash is burned. If
the area is replanted in crops or timber
plantations, plant diversity is sharply reduced.
If herbicides arc used to keep planted areas
free from weeds, the soil is then much more
exposed than it would be under natural
conditions. On stecp slopes denuded of their
cover, accelerated crosion further exacerbates
the loss of nutrients by transporting soil
downslope. Alterations in the pathways and
rates of water flow due to a disturbance can
also cause changes in the timing of peak flows
and greater flood discharges downstream.
When topsoil is lost, the formation of
replacement soils is an extremely slow
process. It may take an estimated 200 to 700
years to form just 2.5 cm (about one inch) of
top soil weighing about 360 tons/hectare.

It is considerations such as these that should
command our full attention when soil erosion
is unnaturally accelerated by accidental or
deliberate, but nonetheless disruptive human
activities.

1.1.56 Vegetation

VEGETATION CLASSIFICATION:
BEARD'S SYSTEM

In 1942 the British Treasury in
London provided funds under a Colonial De-
velopment and Welfare plan for a forest re-



source assessment in the Windward and Lee-
ward island group. The assessment was car-
ried out by J.S. Beard, then of the Colonial
Forest Service in Trinidad and Tobago. At
that time, only Trinidad had a Forestry De-
partment, established in 1901, and no signifi-
cant forestry rescarch efforts had been previ-
ously undertaken in the Lesser Antiilean re-
gion.

When Beard started his decade of
work in the Lesser Antilles, he found that the
systems of vegetation classification then in usc

lacked any real ecological basis. He therefore
proposed a new classification of vegetation
(Beard, 1944) which led to publication of his
classic monograph, The Natural Vegetation of
the Windward and Leeward Islands in 1949.

Beard defined his climax natural veg-
etation types ("formations”) on the basis of
physiognomy, structurc and life-form, and ar-
ranged them in several “formation-scries”
along environmental gradients. Each forma-
tion was then subdivided into communitics
("associations”) on the basis of floristic com-

Table 1.1(5). Mature or "climax" vegetational formations in the Lesser Antilles.

OPTIMAL FORMATION (essentially no dry season, weli-drained soils):

Lowland Rainforest

SEASONAL FORMATION-SERIES (wet seasons alternating with dry seasons, well-drained soils):

Evergreen Seasonal Forest
Semi-avergreen Seasonal Forest
Deciduous Seasonal Forest
Thorn Woodland

Cactus Scrub

MONTANE FORMATION-SERIES (mountain climates and soils):

Lower Montane Rainforest

Montane Thicket (Elfin Woodland is a subtype due to wind and soil conditions)

DRY EVERGREEN (INCLUDING LITTORAL) FORMATION-SERIES {(constant effective drought regardiess of
actual rainfall, due to wind and/or excessively drained soils):

Dry Evergreen Rainforest
Dry Evergreen Forest
Dry Evergreen Woodland
Dry Evergreen Thicket

Dry Evergreen Bushland/Rock Pavement Vegetation/Cactus Scrub

SWAMP FORMATION-SERIES (constantly or frequently flooded areas with trees):

Freshwater Swamp
Mangrove Swamp

MARSH FORMATION-SERIES (constantly or frequently flooded areas with herbaceous vogetation):

Freshwater Marsh

Sources: Adapted from Beard, 1944, 1949, 1955; Teytaud, 1988.




position. Lowland Rainforest was held to be
the "optimum” expression of vegetational dc-
velopment; the various formation-series rep-
resented deviations from the optimum forma-
tion along axes of increasing severity of
drought (seasonal formations), increasingly
poor soil conditions (edaphic formations), etc.
(Table 1.1(5)).

ECOSYSTEM CLASSIFICATION:
HOLDRIDGE'S LIFE ZONES

A complementary system to Beard's
classification of vegetation is the Holdridge
scheme of bio-geoclimatic "life  zones”
(Holdridge, 1967, Holdridge, et al., 1971;
Holdridge and Tosi, 1972). This system uses a
nomogram which identifics the major bio-cli-
matic zones of the world based on "bio-tem-
perature,” potential evapotranspiration and
total precipitation. Use of the Holdridge sys-
tem allows one to place local ccosystems in a
worldwide classification framework so that
comparisons may bc made with other areas.

If all other factors besides precipita-
tion and biotemperature were within "normal”
ranges, then cach lifc zonc should theoreti-
cally support a distinctive "zonal” vegetation
type corresponding to one of Beard's scasonal
or montanc formation-serics. However, veg-
etation responds to other factors (e.g., edaphic
conditions, wind cxposure, slope and aspect,
length and scverity of the dry season) in addi-
tion to the major climatic determinants shown
on the nomogram. Therefore, cven undis-
turbed, maturc vegetation at a given sitc may
often be different from the "zonal” or "normal”
vegetation for that life zone; Holdridge refers
to such subtypes as edaphic, hydric and atmo-
spheric "associations.”

Life zonc maps can be prepared
which are uscful for cnvironmental manage-
ment in places such as Grenada, where the
natural vegetation has been scverely dis-
turbed, since they are based on the measured
or inferred spatial distribution of physical cli-
matic factors. Conversely, observation of the
mature natural vegetation can be used to pre-
dict broad environmental conditions and the
response of an ccosystem to man’s manipula-

tion where site-specific climatic data are not
available.

A map displaying the Holdridge life
zones has not been prepared for Grenada.
However, because the climate of St. Lucia is
very similar, the life zone map of St. Lucia
produced by the OAS (1984) gives a good in-
dication of the zones that are likely to be pre-
sent in Grenada (Table 1.1(6)).

NATURAL VEGETATION IN GRENADA

The classic description of the vegeta-
tion of the Windward and Lecward Islands,
including Grenada, was given by Beard in
1949; Howard (1952) described the vegeta-
tion of the Grenadines. Weaver (1989) pro-
vides a map for Grenada (Figure 1.1(8))
showing the presumed original distribution of
Beard's natural ("climax”) vegetation types,
bascd on environmental factors. The majority
of the climax formations shown on Weaver's
map arc climatically determined.  While
cdaphic (soil) factors arc important, they lack
the controlling force of climate, except in the
case of thc swamp/mangrove formations. In
effect, the forest zones or vegetational belts
mirror the climatic belts, and this results in a
nearly concentric zonation of vegetational
types related to the increase of rainfall with
altitude above sea level.

Beard characterized the vegetation
which existed in Grenada during the 1946°s as
primarily resulting from man'’s use of the land
during historical times; only in certain small
areas was the vegetation relatively unmodified
from its natural state. Becard provided a
small-scalec generalized map (Figure 1.1(9))
showing the major areas of natural vegetation
which remained in Grenada at the time of his
survey, but he gave no cstimates of arca. A
description of thesc natural vegetation types,
condensed from Beard (1949), is given below.

Rain Forest and Lower Montane
Rain Forest. Becard considered these two
formations together since in Grenada there
was very little difference in floristic composi-
tion between very tall forest with the structure
of Rain Forest proper and less tall forest ap-
proximating  Lower Montane  Rain



Table 1.1(6). Lesser Antillean life zones (Holdridge's terminology), showing rough
correspondence with Beard's formations.

HOLDRIDGE'S LIFE ZONES BEARD'S CLIMATIC CLIMAX
FORMATIONS
Tropical dry forest, transition Thorn Woodland

to tropical very dry forest

Tropical dry forest

Tropical moist forest

Subtropical molist foresi

Subtropical wet forest

Subtropical wet forest,
transition to subtropical rainforest

Subtropical rainforest

Sources: Adapted from OAS, Life Zones Map for St. Lucia (1984); Beard, 1944, 1949, 1955;

Teytaud, 1988.

Thorn Woodland or Deciduous
Seasonal Forest (depending on
length of drought)

Semi-Evergreen or Evergreen
Seasonal Forest or Rainforest
(depending on length of drought)
Semi-Evergreen or Evergreen
Seasonal Forest or Rainforest
(depending on length of drought)
Lower Montane Rainforest

Montane Thicket or Elfin Woodland

Montane Thicket or Elfin Woodland

Forest. The Rain Forest was dominated by
Gommier (Dacryodes excelsa) and Bagui or
Bois Gris (Licania tematensis) (Figure
1.1(10)). South of Mount Qua Qua, the forest
growth was more diverse and included the last
remnant lower montane forests in Grenada.
In the sheltered lower clevations, the forest
was mature and comparable to the type of
rain forest exemplified in the other islands
surveyed. Ascending towards the main ridge
forest, stature was progressively reduced.

Montane Thicket. Montane Thicket
in Grenada covered the summit of the main
watershed from Mount Qua Qua south to-
wards Mount Sinai and lesser ridge tops in the
area. Micropholis chrysophylloides was domi-
nant; nearly all the big trees are of this
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specics, some of them up to six feet in girth,
Composition was probably affected by fellings
in the past as in the case of the Rain Forest.
There was virtually no shrub layer. Epiphytes
seemed to be confined to small orchids and
ferns, and while there were few climbers, the
forest was extremely mossy. Ground vegeta-
tion was knee-high and thick beneath typical
Montane Thicket, consisting of scedlings,
ferns, and razor grass.

Elfin Woodland and Palm Brake.
Beard considered Elfin Woodland and Palm
Brake together, as they existed for the most
part in ar intimate relationship. At the
summits of the higher mountains, pure strands
of Elfin Woodland were found, a gnarled,
mossy, repressed growth of trees about 10 feet
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in height. Most Elfin Woodland vegetation
was covered with moss, epiphytes and
climbers. On the very top of St. Catherine
and Fedon’s Camp, growth was reduced to
waist height.

The Palm Brake was evidently a sub-
climax type, due to disturbances such as land-
slides or storms. Sites where landslides had
recently occurred were covered with moss
which appeared to stabilize the soil, the next
stage being a thicket of small tree ferns or
balisier. Other less recent landslides were
colonized by Mountain Cabbage, forming a
patch of Palm Brake. These successional
stages were set in a matrix of Elfin Woodland.
On many of the leeward slopes of the south-
ern mountains which had suffered storm dam-
age -- Fedon's Camp, Qua Qua, South-cast
Mountain -- Montane Thicket was replaced by
clumps or groves of Mountain Cabbage
palms, somctimes 60-78 fect high and far
overtopping the stunted forest.

Evergreen and Semi-evergreen Sea-
sonal Forest. Beard stated that the only ex-
ample of fairly intact woodland of this type
seemed to be that crowning Morne Delice, an
isolated, high and conical hill 900 feet in
height, two miles inland from the south coast.
Tree growth was evidently allowed to remain
due to unsuitability of the terrain for cultiva-
tion, but was subject to frequent fellings. At
the bottom of the hill there were young sec-
ondary thickets of mahogany, white cedar, and
other pioneer specics. This moist forest rem-
nant at Morne Delice still exists, but is cur-
rently under threat from piccemeal housing
development, charcoaling and conversion to
plantation forest.

Deciduous Seasonal Forest/Cactus
Scrub. Some low hills near the coastlines
were covered with a degraded dry scrub
woodland, cactus scrub and acacia bush which
probably represented the remnants of a nar-
row belt of deciduous scasonal forest forma-
tion which originaily grew here. This forest
type had been almost entircly climinated in
Grenada by Beard's time, but still survives (in
badly degraded condition) in some arcas of
the northeast coast and in Carriacou.
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Littoral Woodland. Very little re-
mained of the Dry Evergreen Littoral Wood-
land formation in Grenada. At Levera in the
northeast the littoral hedge was formed of
buttonwood, Jacquinia, and white cedar (in its
monophyllous form). The woodland behind
also contained sea grape, mampou, manchi-
ncel, cocoaplum, and pigconberry. On the
Point Salinc peninsula somc sandy raised
beaches carried pure groves of manchineel up
to 50 feet in height.

Swamp. There were some small
mangrove swamps, chiefly at Levera Pond in
the northeast and at the head of the various
decp inlets of the south coast. These con-
tained the usual red mangrove, black man-
grove, white mangrove, and button mangrove.
Pterocarpus freshwater swamp does not occur
in Grenada.

Freshwater Marsh. Small arcas of
freshwater marsh egetation (c.g., rushe  .d
sedges) occurred along the margins of Lake
Antoine and Grand tiang Lake.

VEGETATION COVER 1IN 1982

The most recent map of the actual
vegetation cover of Grenada was compiled
from interpretation of aerial photography
taken in 1982 (map available from Land Use
Office, Grenada Ministry of Agriculture).
This map (Eschweiler, 1982) shows the vari-
ous land use types in the carly 1980's, includ-
ing crops and other cultural vegetation, in ad-
dition to arcas of more-or-less "natural” veg-
etation. Eschweiler's "Explanatory Note” that
accompanics his map lists the following
acreage figures for natural vegetation types
(N.B. Eschweiler uses categorics which are
broader than Beard’s formations and there-
fore the two maps are not, unfortunately, di-
rectly comparable):

- 4,170 acres of "Montanc Rain Forest”
(including Beard’'s Montane Thicket +
Elfin Woodland + Palm Brake);

- 5,630 acres of "Closed Evergreen
Rain Forest” (including Beard's pri-
mary and sccondary Rain Forest +
Lower Montane Rain Forest);
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Figure 1.1(10). Profile diagram of Rain Forest at Grand Etang, 1,400 feet in elevation (source: Beard, 1949).




- 4,330 acres of "moist deciduous and
semi-deciduous forest” and 7,000 acres
of abandoned, "ruinate” cropland and
grazing land reverting to secondary re-
growth (including Beard's Evergreen
and Semi-evergreen Seasonal Forest
and Deciduous Seasonal Forest);

- 3,030 acres of "Scrub/Cactus Vege-
tation, partly natural and partly
"ruinate” agricultural land (including
Beards's Deciduous Seasonal Forest
and Thorn Woodland [and/or Dry Ev-
ergreen Thicket]);

- 470 acres of Mangrove Swamp;

- 70 acres of "Inland Swamp.”

1.1.6 Natural Hazards

Natural hazards, as the term is used
here, include those occasional short-term nat-
ural phenomena which have the potential for
negative impacts on the physical, economic
and social environment of an area. Natural
hazards relevant to Grenada include: hurri-
canes and their associated storm surges and
wave action, carthquakes and ecarthquake-
generated ocean waves (tsunamis), volcanic
cruptions, landslides and rock-slides and
flooding . Man-made and technical disasters
will not be included in this section; examples
of these include such events as oil spills in
harbors and offshore; ship accidents; air
crashes; toxic substance accidents on rivers
and the sea; and sewage and solid waste dis-
posal accidents.

MAJOR NATURAL HAZARDS

(1) Voicanic Activity. Grenada, Petit
Martinique, and Carriacou have no record of
major volcanic activity in recent history even
though they are islands of volcanic origin.
The minor volcanic activity associated with
Grenada is limited to hot springs which occur
in the Mount St. Catherine arca and which
emit sulfurous water and vapor. The youngest
volcanic structures on Grenada, three closely
spaced explosion craters associated with

Grand Etang Mountain, are thought to be
12,000 years old (Arculus, 1976).

A submarine volcano, 160 meters
below sea level, is located about seven kilo-
meters north of David Point, Grenada (Figure
1.1(3)). This volcano, call=d "Kick 'em Jenny’,
is one of the most active in the Lesser An-
tilles, having erupted at least eight times this
century, and some scientists believe it may
emerge above sea level during its next erup-
tion. The last eruption occurred in 1977.
Seismic activity in the arca is being monitored
by scientists in Trinidad for indications of re-
newed activity (OAS, 1988d). Cambers
(1985a) also mentions an active fault in the
Levera area and that the scvere coastal
erosion present in that arca may be the result
of land subsidence.

(2) Earthquakes. Grenada's location
ncar the Caribbean Plate margin makes it
vulnerable to considerable seismic activity.
Earthquakes of magnitude 3.2-39 on the
Richter scale have been recorded with epi-
centers less than 50 miles to the south of
Grenada (Bacarreza, 1988).

(3) Hurricanes and Other Storms.
Although Grenada is one of the Windward
Islands within the hurricane belt of the
Caribbean, it is located just south of the major
tropical storm tracks. Therefore, the island is
rarely affected by the large storms and hurri-
canes which are prevalent in the Eastern
Caribbean during the June through October
hurricane season.

Records show that between 1901 and
1964 twenty-one hurricanes and tropical
storms affected the country, but only one hur-
ricane since the turn of the century has passed
directly over Grenada (De Souza, quoted in
Frederick, 1987a). Other hurricanes passing
to the north have caused lesser damage due to
wind and hecavy rains in 1768, 1780, 1817,
1831, 1832, 1877, 1921 and 1963 (Finisterre
and Renard, 1987; Knight, 1946).

In order of decreasing impact, the
major causes of damage from most hurricanes
are: flooding from rainfall, coastal flooding
and damage from storm waves, landslides and



THE NIGHT *JANET" INVADED GRENADA *

A “killer" hurricane [named] "Janet" swept in from the Atlantic on the 22nd of September 1955. For several days
the forecast had said there was bad weather out there to the east, but fow people took it seriously. In those days,
Grenada's tourist literature said the island was “outside the hurricane belt". In fact, no living Grenadian resident on
the island had experienced a hurricane; there was nobody to describe the coming terror.

During the afternoon of the 22nd, there was a marked increase in the overcast and, by dusk, the wind, which had
been light all day, began to increase in velocity. 3ut, even then, Grenadians didn't worry much. The forecast said
Barbados and St. Vincent would take the brunt of the blow and Grenada expected only to be brushed lightly by the
tail end of the hurricane.

But “Janet" surprised everybody. After striking Barbados, she abandoned her northwest direction and veered
southwards towards Grenada, the eye of the hurricane passing between the northern tip of Grenada and the sister
island of Carriacou, 20 miles offshore.

The final build-up to this onslaught began shortly after nightfall. Torrential rains poured down, and the island was
plunged into darkness as the electricity supply failed. Exceeding 130 miles par hour, the wind increased to a
roaring intensity while vivid flashes of lightening rent the sky to the accompaniment of loud peals of thunder,

“Janet" reached her peak bafore midnight as the eye passed thiough, but there was no sleep for anyone until well
on to morning. Then, with the dawn, Grenadians woke to scenes of devastation beyonc their wildest nightmares.

In St. George's, the 850 foot long pler and Customs warehouses had disappeared. it lay at the bottom of the har-
bour together with millions of dollars worth of merchandise. Hurled by the roaring \vaters, bags of flour, boxes of
foodstuft, cases of general cargo and bales of assorted merchandise lay strewn in Lntidy heeps on the Carenage
roadway encircling the inner harbour.

St. Georges is a solidly built city, but it did not escape damage. As compared with other parts of the State, how-
ever, that damage was negligible. in the Parishes of St. Johns and St. Marks, the loss was much greater. And the
Parish of St. Patricks and the islands of Carriacou and Petite Martinique took the heaviest blow,

The uye of the hurricane passed very close to those areas, and they experienced the ful! flurry of "Janet". The de-
struction was tremendous, and the death toll was highest here. “Janet” killed 114 persons in Grenada, and of
these, 32 were in St. Patricks, 25 in Carriacou and 2 in Petite Martinique.

Throughout the State, thousands were homeless. Communications were knocked out and schools, churches and
community centres were razed. Several persons were buried alive as landslides covered their homes under sev:
eral feet of mud and debris. Others died as structures collapsed and still others were swept out to sea by flood
waters of raging rivers.

Seventy-five percent of the nutmeg plantations were destroyed, cocoa and coconut fields took a tremendous
beating and the then new banana pla itations were completely wiped out.

[More than three decades) have passed since Hurricane “Janet", and the memory has grown dim. There Is now a
new generation without hurricane experience and lurking in their minds may be hope that Grenada “is outside the
hurricane belt".

* Extracted from THE GRENADA NEWSLETTER, September 30, 1989.
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winds, Although high winds are hurricanes’
most distinctive feature, usually the most
damaging winds affect a very small radius (as
small as 20 miles) of the entire storm system,
whereas torrential rains can be experienced
from one edge to the other of a 300 mile di-
ameter storm. Ten inch rains from well-de-
veloped tropical storms are not unusual.

(4) Floods. Floods may cause prop-
erty damage, severe erosion and even the loss
of life during natural events such as rain-
storms and hurricanes. Floods can be the re-
sult of downslope rainwater run-off, especially
over paved or deforested areas, and/or sea-
water driven inland by above-normal tides and
surges. Additionally, storm surges caused by
reduced atmospheric pressurc during hurri-
canes can be augmented by wind-driven
waves, swells, and spray.

(5) Landslides and Rockslides.
Landslides occur when the forces of gravity
exceed the strength of the forces holding soil
material together, resulting in a mass of soil
being pulled downward. Gencrally, landslides
are localized events and depend on the type of
soil, the angle of repose and the steepness of
the slope at the site.  Water in soils
contributes to increased landslide risk because
the weight of the water is an added stress on
the soil mass that s also being lubricated by
the water molccules.

ENVIRONMENTAL IMPACTS OF MAJOR
NATUR‘L HAZARDS

[Note: In addition to the information below,
the report prepared by Bacarreza (1988) for
the Government of Grenada and the OAS
identifies specific infrastructure elements and
some environmental components at risk from
natural hazards in the towns and villages of
Grenada.}

(1) Wind. Wind damage in Grenada
is associated with storms and the rare hurri-
cane that may occur during the hurricane sea-
son. The coastal communitics with exposed
west-facing harbors, buildings and roads as
well as the town of St. George's, are suscepti-
ble to damage from high velocity winds
(Bacarreza, 1988). Wind damage is a critical

risk for developments on west-facing slopes in
Sauteurs and Grenville, as it will be for pro-
posed developments along the coastal areas of
St. David’s Parish.

The most recent hurricane to strike
Grenada was Janet, which caused major de-
struction in 1955. The hurricane produced
winds of up to 130 miles per hour and killed
over 100 persons, devastated banana, nutmeg,
and cocoa crops, severely damaged the forests
and caused millions of dollars worth of wind
and flood damage to property and infrastruc-
ture facilities. Storm waters caused flooding,
landslid=s, severe crosion, the collapse of
bridges and mini-dams, and the disruption of
the water supply system. Storm surge de-
stroyed coastal roads and jettics, caused the
loss of fishing vessels and damaged St.
George's harbor facilities and many beaches.

(2) Inland Flooding. The cxtent of
environmental impacts associated with inland
flooding in any particular area is dependent
on the amount of rainfall, the slope of the
land, the porosity of the soils, and the size and
shape of the river basin through which the
water will eventually flow. Grenada's combi-
nation of steep mountains and rolling hills
with relatively low porosity soils (Lathwell,
1974) contribute to rapid run-off and down-
stream flooding. Of the six parishes in
Grenada, only St. David's was listed by the
Organization of American States (Bacarreza,
1988) as having a low probability of experi-
encing flooding,

(3) Coastal Flooding. Grenada has
some nearshore coral reefs along Grand Anse
Bay and other beaches on the west coast that
act to protect beaches from high wave energy.
On the east coast at Grenville, the beach is
again protected by an offshore reef. However,
many beaches and coastal arcas arc presently
exhibiting considerable crosion that is not the
result of natural hazards alone (sce also Sec-
tion 4.4 on coastal resources). Some attempts
are being made to reduce these human-in-
duced risks.

Generally speaking, the major sca
defense structures in Grenada are sca walls,
normally vertical, which serve to protect sec-
tions of the coastal highway (Cambers, 1985).



There are no major groyne fields, offshore
breakwaters or port structures. Therefore, St.
George's, other towns on the west coast,
Sauteurs, and low-lying areas on the eastern
side of the island are susceptible to flooding
from the sea during storms, hurricanes and
tsunamis ("tidal waves").

Most of Carriacou is protected by an
outlying recf with substantial openings only on
the west coast of the island. Despite offshore
reefs, Carriacou is being eroded by the sea in
several  locations, including  Tarleton,
Kendeace, and Gun. During tsunamis, storms
and hurricanes the coastal towns would be
vulnerable to flooding from the sea as well as
from land-based rainfall run-off.

(4) Landslides. In Grenada a sec-
ondary effect of flooding on steep slopes cov-
ered with clay-rich soils is the increased ten-
dency for landslides to occur. Mabouya, in
the Parish of St. John’s, is listed as onc of the
worst land slip arecas in Grenada (Bacarreza,
1988), but towns like Grenville, Victoria, and
Sauteurs are also prone to land-based flood-
ing and landslides. Roads would also be dam-
aged by landslides during exceptionally heavy
rainfall events.

TRENDS AFFECTING FUTURE RISKS
FROM NATURAL HAZARDS

Urbanization of towns and villages, as
well as the development of new communitics
in the southern section of Grenada, which re-
quire modifications to the natural landscape,
could easily increase the risk of damage from
flooding and landslides. Such modifications
may include:

- construction of higher density, high-
cost structures (like hotels and condo-
miniums) closer to the shoreline or in
flood plains;

- removal of mangrove trees along the

shore which buffer sea wave and wind
energy as well as help to maintain bal-
anced nutricnt levels in adjacent waters
by absorbing nutrients in run-off;
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- filling of salt ponds and swamps
which absorb energy and sediments of
out-flowing surface waters as well as
buffering incoming storm surges and
waves;

- offshore dredging to climinate sand-

bars and shallows which normally ab-
sorb sea wave energy and prevent in-
land damage;

- deforestation of inland watersheds,
including loss of ground cover such as
decayed leaves or underslory vegeta-
tion and the decomposition of subter-
ranean root systems of former plants;

- road building and paving.

Population growth and increased em-
phasis on tourism will promote further devel-
opment of the major towns of Grenada, which
are all located in the coastal areas of the is-
land. Problems associated with higl: popula-
tion densities, insufficient community plan-
ning, and inadequate infrastructure support
have been identified and linked to potential
environmental impacts resulting from specific
natural hazards (Bacarreza, 1988).

Enlarged populations in to+ns like St.
George's, Grenville, or Gouyave place more
people at risk from both inland and coastal
flooding. Grenada also now faces the conse-
quences resulting from earlier removal of over
80 percent of the trees along the scaward side
of the western coastal road, now exposing the
roadway to ecrosion by waves (Cambers,
1985a).

Steep slopes and river banks which
have been denuded of trees promote rapid
rain run-off, causing an increased risk of
flooding and facilitating the occurrence of
landslides. Additionally, deforestation to ac-
commodate agriculture and development in-
creases the silt load carried by surface run-off
into rivers and strcams and out to sea. The
impact on agriculture of the loss of top soil, as
well as its effect on river channels and marine
life, is discussed elsewhere in this Profile.

Construction and waste disposal
practices of human settlements along the



banks of the major rivers of Grenada have
produced blockages of the river channels, in-
creasing flood risk and damages ip these
arcas. Blockages result from poorly situated
roads and levees, undersized bridges, culverts
and drains, and trash dumped in the river
channel.

The removal of sand from the
beaches of Grenada for construction purposes
has reduced the island’s sand buffers to storm
waves and tides, thereby increasing the'r neg-
ative impacts on the shoreline. The problems
with sand mining arc localized, but severe
enough to warrant serious attention. Beach
sand mining and its negative environmental
impacts (sec Scction 4.4 for details) are likely
to continue, despite the 1979 Beach Protection
Law, until alternative sources of fine aggre-
gate are available in appropriate quantity and
locations.

INSTITUTIONAL RESPONSIBILITIES

In 1983 the OAS, supported by the
Office of Foreign Disaster Assistance
(OFDA) of USAID, began a project for re-
ducing natural hazard wvulnerability in OAS
member states. The project focuses on the in-
corporation of natural hazard assessment into
the regional development planning process
and provides technical assistance, training,
and improved applicd rescarch capabilities for
target countrics. This effort increasingly fo-
cuses on urban-rlated natural hazard and nat-
ural resource management issues. The use of
natural hazard assessment and mitigation in-
formation in investment project formulation is
the topic of a manual prepared by GOG/OAS
(1988a) for international development assis-
tance agencies.

Grenada has a relatively new disaster
preparedness and response system. The Na-
tional Emergency Relief Organization is an
independent office associated with the Office
of the Prime Minister. It is responsible for
the preparation of a National Disaster Plan
and mobilization of the country’s human and
material resources in planning, training, and
managing various aspects of a disaster or ma-
jor emergency. A National Disaster Plan was
prepared in 1985 but is now out of date. The

Plan has never been fully exercised nor tested
for effectiveness or response time.

The Government of Grenada and the
OAS prepared a manual for local disaster
committees and government officials in 1988
based on the work of OAS consultant Vivian
Bacarreza (1988) and a workshop held for
government officials and parish representa-
tives involved in emergency management.
The document lays out the organizational
structure o implement the National Disaster
Plan, District Emergency Committces have
been established to provide essential links
between the National Emergency Organiza-
tion and the Community Emergency Com-
mittees throughout Grenada, Carriacou, and
Petit Martinique.

1.1.7 Global Environmental Change

There is growing intcrnational con-
cern that warming of the atmosphere will have
conscquent climatic changes.  Resulting
changes in temperature and precipitation dis-
tribution could threaten natural ecosystems
and agricultural production and could trigger
a woridwide risc in sea level. Depletion of
stratospheric ozone by onc type of greenhouse
gas, the chloroflourocarbons, may allow
greater penetration of ultraviolet radiation to
the surface of the earth, with scrious impacts
on biological systems, including a probable
rise in human skin cancer.

The environmental, economic and
social disruptions produced by such global
changes would posc particularly severe chal-
lenges for developing island nations like
Grenada. In the Caribbean region, critical
ecosystems such as coral reefs and mangrove
swamps may be scriously damaged if the sea
level rises so fast that they cannot compen-
sate. Global warming would increase sca-
surface water temperatures and may cause
changes in the strength, frequency and paths
of hurricanes, and/or an extension of the hur-
ricane season. Beaches vital to the tourism
industry, such as Grenada's already eroding
Grand Anse beach, are also at risk,

Some studies suggest that the sea
level rise due only to climatic effects will be on



the order of 2-3 cm per decade in the
Caribbean region (Maul, 1988), but others in-
dicate that it may be larger and not necessarily
linear. This may secem like a trivial change,
but one rule of thumb states that a onc cen-
timeter sea level risc will gencrally result in a
one meter shorcline retrcat (Gable,
1987/1988). At a conservative ratc of 2-3
centimeters risc per decade, within the next 40
years Grenada could therefore expect to lose
some 8-12 meters (26-40 feet) of beach width
in areas where sca level change is due solely
to climate.

At this time many if not most cxperts
belicve that some global warming will occur,
but there is a great deal of uncertainty about
the ratc and magnitude of warming and its
effects on sca level. In the face of such un-
certainty, the GOG should adopt a flexible,
adaptive strategy. In the case of older infras-
tructure (which will have to be replaced in any
cvent), provided there is an alternative loca-
tion, the best and cheapest response may be to
do nothing. In cases where existing economi-
cally vital infrastructure is threatened and no
alternative location exists, such as certain sec-
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tions of the coastal road and some parts of
Grand Ansc Beach, an immediate response is
justified provided it is cost-cffective and cnvi-
ronmentally sound (sec Section 4.4).

In other cascs, especially where in-
frastructure can be modificd or has not yet
been built, measures to prevent or adapt to
the warming should be taken only if such steps
have good prospects of yiclding benefits even
without a climate change; if the climate
changes do manifest, of course, then they will
yield a much greater benefit.  Grenada's re-
cently adopted coastal set-back policy is a
good example of this type of response because
it also offers protection from storm surges and
tsunamis, maintains the acsthetic qualities of
the coastline, precludes monopolization of
what should be a public resource by private
interests, and mitigates impacts from artificial
lighting on nesting sea turtles. Other oppor-
tunities for this type of multiple-bencfit mea-
sure exist in the areas of energy conservation
and altcrnative encrgy sources, water resource
conscrvation, natural hazard disaster planning,
and building code revision.



1.2 PEOPLE, HISTORY AND CULTURE*
HISTORICAL OVERVIEW OF THE NATION

In 1498, six years after his first round
trip, trans-Atlantic cruise to the Caribbean,
Christopher Columbus made a third return
visit to the area, this time favoring a southerly
approach to the mysterious, unnamed
"continental” coastlinc known later as the
Spanish Main. After a clockwisc near circum-
navigation of Trinidad, the Italian explorer
sailed north out of Trinidad's inland seca known
as the Gulf of Paria, passing through the is-
land-studded Dragon’s Mouth Channcl sepa-
rating Trinidad from the mainland.

Journals kept by Columbus have been
lost, but contemporary records compiled from
them say that the day after leaving Trinidad's
mountains well astern, low on the southern
horizon, he sighted Grenada from a distance
and named it "Concepcion”. He never sct foot
on the island and was unaware that it was then
inhabited by an Amerindian pcople. These
carly inhabitants were primitive agriculturists
who had migrated to Grenada from the South
American mainland about the first century
A.D. Archacological analysis indicates that,
some six centuries later, another wave of more
developed Amecrindians, the Arawaks, arrived
in Grenada from the mainland.

About the time Columbus was open-
ing up the New World to Europe, the warlike
Caribs swept through the Lesser Antilles.
They conquered the Arawaks, established sev-
eral scttlements on Grenada and, after
Columbus passed by, remained undisturbed for
over a century before European colonization
encroached on their lives. Early explorers ren-
dered the Amerindian name for the island as
"Camecrhogne.”

Following two unsuccessful attemnts
at colonization, 200 Frenchmen from Mar-

* This section of the Profile is drawn largely from a paper
entitled "Grenada Historical Overview,” prepared by Mr.
Alister Hughes, Grenadian journalist, for the Grenada
Country Environmental Profile Project. For details on
references used by Mr. Hugh.s, the paper is on file at the
headguarters of Island Resources Foundation in St

Thomas.
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tinique settled in Grenada in 1650. Within a
year, the Carib inhabitants began to murder
Frenchmen found hunting in the forest. This
brought violent reaction from the French who
successfully called for reinforcement from the
colony of Martinique. The Caribs retreated to
a precipitous hill in the north of the island
wherc they sought refuge. After a long scarch,
the French discovered their refuge and took
them by surprise. Most of the Carib Indians
committed suicide by leaping into the sca be-
low. In several raids until 1654, the French all
but completely exterminated the Caribs. A few
clements of the Amerindian culture survive to-
day. These include some words of Amerindian
origin, pottery and other burial site remains,
and petroglyphs in the¢ Mount Rich area.
Leapers Hill and the town of Sautcurs are
named after the tragic events that brought an
end to the Indian occupation.

This first successful European settle-
ment of Grenada was a private development
venture which was sold to the French West
India Company in 1665. Ninc years later, in
1674, the Company was dissolved and the is-
land came under the French Crown. It re-
maincd a French colony until 1762, when it
surrendered to a British squadron without fir-
ing a shot. The Treaty of Paris in the following
year confirmed British possession, and the first
British Colonial Government of Grenada was
created by royal proclamation of George I1I.

In 1771 a fire completely destroyed St.
George's, which was then a wooden town.
Four years later, the greater part of the town
was again destroyed by fire, as a result of which
the Legislature cnacted laws prokibiting con-
struction of buildings which were not of brick
or stone and covered with tiles. Those laws
had a fundamental effect on the rebuilding of
the town and arc responsible for the unique ar-
chitectural character of modern St. George's.

The 1775 War of American Indcpen-
dence involved Britain in a war with France in
1778, which had repercussions in Grenada, A
French fleet sailed to the Caribbean after en-
gaging British vessels along the American
coasts. For scveral months, the fleet was
blockaded at Martinique by the British Navy.
Breaking out in 1779, the French sailed south
to St. Vincent where the British capitulated.



The fleet then moved on to Grenada and cap-
tured the island from the British by a clever
maneuver, after a brief but ficrce fight.

Grenada changed hands again when it
was returned to Britain in 1783 by the Treaty
of Versailles. The Colony of Grenada was then
defined as “... the island of Grenada and such
of the islands commonly called the Grenadines
to the southward of Carriacou, including that
island, and lying between the same and
Grenada”, a delimitation still in force today.

During the French occupation, British
scttlers had been treated very badly, and this
was not forgotten when the island was re-
stored. Laws repressive to the French were
enacted; Frenchmen were excluded from the
Legislature and were persecuted because of
their religion.

But the French in Grenada had their
revenge. Alter the French Revolution of 1789,
they rose up in rebellion against the British, in-
stigated and armed by their countrymen in
Martinique. Led by Julien Fedon, a colored
Grenadian who owned the Belvedere Estate
which was then the largest estate in Grenada,
this bloody revelt began in March 1795 and
was not crushed until 15 months later. Joined
by slaves and "free colored”, Fedon took pos-
session of all of the island except St. George's.
In 1796 a strorg British force was sent out
under the command of Sir Ralph Abercromby,
who subdued the rebel forces by capturing
their stronghold located on a flat-topped peak
in the central mountain range (now called
Fedon’s Camp). Sir Ralph went on to capture
Trinidad from the Spanish. Fedon himself was
never captured.

In spite of this unrest, Grenada pros-
pered. It had become a "free port” in 1767, a
status conferred by Imperial Acts on several
British islands in the Caribbean. Under this
system, Britain allowed small vessels rom
neighboring foreign colonics inio certain ports
of the British West Indies with the privilege of
importing and exporting specified types of
goods. Grenada benefited from this trade for
about 30 years. Nevertheless, during this time,
the principal interest of the British was agri-
culture, as it had been with the French
colonists.
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The first French settlers in 1650
planted tobacco and by 1700 were producing
indigo and livestock. In 1702 sugar canc was
introduced from South America, and cane cul-
tivation gradually took over from indigo in the
early eightcenth century. Sugar cane cultiva-
tion necessitated the introduction of cheap
labor into the country, and thus the slave trade
was developed. Until the abolition of slavery
in 1834, sugar canc was by far thc most im-
portant crop cultivated on almost all low-lying
land in the country. In 1714, cocoa, coffee and
cotton were introduced and, after 1783, under
British administration, exports of thesc crops
were cxpanded.  Fustic (dye wood), slaves,
hides and wood were also added to the list of
exporls.

Trade in fustic declined drastically
carly in the nineteenth century, production of
indigo had been abandoned by 1846 and cx-
posts of tobacco petered out in the late 1890's.
Coffec lingered until the first quarter of the
twentieth century, and colton, its production
eventually confined to the sister island of
Carriacou, was exported for the last time in
1981 -- although there is some discussion of
reviving the industry as part of a larger
regional strategy.

Maltese, Portuguese and liberated
slaves from Africa were imported in 1839 to
solve labor problems created by emancipation
of the slaves, but this experiment failed. Addi-
tionally, the price of sugar began to show a
marked decrease because pianters had to com-
ncte on the Europcan market with the sugar
still produced in Spanish colonies by slave
labor. By 1856, many sugar estates in Grenada
had been abandoned.

Immigration of East Indians to work
on the estates began in 1857. While this per-
mitted several sugar cstates to be reclaimed,
the gradual transference of agricultural interest
from sugar to cocoa, which began with eman-
cipation, continued. The ecmancipated slaves
and indentured laborers took readily to this
crop; a quantity of land could be easily had in
the interior, and the cultivation of cocoa of-
fered an independent existence and reasonable
profits for a minimum of labor. This unfortu-
nately led to the clearing of a large part of the
remaining upland natural rain forest.



INFLUENCE OF HISTORICAL AND CULTURAL FACTORS

The relatively limited appreciation or recognition afforded by the majority of Grenadians
for thelr historic and cultural background can be traced in large measure to their colonial past.

After the Treaty of Versailles in 1783, when Grenada passed finally into British hands,
and until 1967, when the island became a State in Association with Britain, Grenada was a
possession of the "Mother Country*. The Colony was administered by standards approved by
the Colonial Office, not necessarily in accordance with Grenadian standards. The Governor
was not a Grenadian, but as representative of the British Monarch, he had the final word In all
local matters. Additionally, until comparatively recently, all important posts in the Public Service
such as Postmaster, Auditor, Treasurer and Chief of Police were held by Englishmen. To em-
phasize the dominance of the "Mother Country", the laws enacted by colonial legislatures -- the
very basis of the government of the Colony -- did not come Into effect until they had been ap-
proved by the Colonial Office. Annual budgets too needed approval in London.

In Grenadian schoels, British history was standard curriculum, but the history of Grenada
or of the Caribbean was excluded except as it involved the Caribbean exploits of British naval
heroes. Students became familiar with Williarn the Conquaror, the War of the Roses, and the
Magna Carta but knew little of the Fedon revolution or the Carib massacre of 1654. British festi-
vals, such as Guy Fawkes Day and the Queen's Birthday, were unfailingly celebrated.

Against this background, it was typical for an adult Grenadian, having amassed sufficient
funds to leave the Colony on vacation, to speak proudly (albeit in jest) of going "home" to
London. Succeeding gencrations of Grenadians developed a veneration for British monuments
such as Buckingham Palace and the Tower of London, while they carelessly disregarded their
own historical landmarks.

In colonial times Grenadians found it socially advantageous to de-emphasize their cul-
tural roots bacause those roots suggested connections with slavery. For the last two decades,
the upsurge of the Black Power movement and other contemporary events have generated a
search for those cultural roots. It is significant, however, that the members of these movements
do not look for their roots in the land of their birth. For some Grenadians, as in colonial times,
the "center of the universe" is still elsewhere. In this instance, It is in Africa.

Indicative also is the disfavor with which some educated Grenadians held (and stil! hold)
the special Grenadian English spoken by natives of the island. This English, rich with words
and phrases marking the varied international and histerical origins of the Grenadian people, is
spoken to a greater or iesser degree by all Grenadians. Yet, for the most part, Grenadian
English is regarded in a patronizing manner, as the means of communication used by "the peo-
ple”, i.e., the uneducated poor. It carries the stigma of being "local", of being inferior, while the
"good English" of the "Mother Country” is moie generally advocated.

Until Grenadians are able to ferret out and remove such relics of colonial days, the
country will continue to be saddled with “old hang-ups" which impede a true appreciation for
things Grenadian.

Nutmegs (which carned Grenada the when disease seriously depleted the East Indies
name "Isle of Spice”) were introduced about nutmeg plantations, Grenadian agriculturists
1843 as a curiosity by sugar planters returning started planting nutmegs seriously as an eco-
from the Far East. Less than a decade later, nomic crop, but it was a slow process and there



were no exports of nutmegs until 1881. Today,
together with bananas (which became an eco-
nomic crop in the mid-1950's) and cocoa, nut-
megs form the backbone of the island’s agri-
cultural economy.

Exploitation of Grenada’s excellent
potential as a tourist destination was first un-
dertaken in 1958 when Government appointed
a "Tourist Committee”, but real development
of this sector of the economy did not begin un-
til the carly 1950's after World War II. Since
then, tourism has developed into an important
segment of the island’s cconomy.

Constitutionally, Grenada had an
elected House of Assembly after the island was
captured from the French in 1763. Except for
a brief period from 1779 to 1783, that House
continued to sit until 1876 when the House
voted itself out of existence. From that date,
until 1924, Grenada was a Crown Colony gov-
erned from London. It was the efforts of one
of the island’s national heroes, Theophilous
Albert Marryshow, which set the country again
on the road of constitutional advancement. As
a result of Marryshow's agitation, elections for
a Legislative Council were held in 1924 under a
limited franchise.

In the years following, there was grad-
ual constitutional improvement until, in 1951,
adult franchise was introduced. This was also a
time of great civil unrest. The liberalizing of
the franchise coincided with the birth of trade
union activity, and both political and economic
issues created strife between the "plantocracy”
and the working masses.

In 1967, Grenada became a State in
Association with Britain, This arrangement for
the first time gave Grenadians complete inter-
nal self-government, while Britain adminis-
tered the portfolios of Defense and Foreign
Affairs. But this constitutional advance her-
alded another period of civil unrest. The
Duffus Commission of Inquiry sitting in
1973/74 found that the Government of that day
had employed criminals who unleashed a
"veritable reign of terror”, inflicting
"unspeakable atrocities” on opponents of the
Government.
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Against that background and in an
atmosphere of continuing unrest, Grenada
achieved independence on 7 February, 1974.
During this period, the left-wing New Jewel
Movement (NJM) was born, led by young in-
tellectuals who contested and won scats in the
1976 General Elections. In March 1979, how-
ever, NJM abandoned democratic parliamen-
tary procedure for revolution. In an almost
bloodless coup, NJM seized and held the gov-
ernment for four and a half years. In October
1983 a power struggle within the party resulted
in the assassination of the revolutionary Prime
Minister with members of his Cabinet and in
the deaths of a still unknown number of other
Grenadians.

Days after these traumatic events,
military intervention by United States and
Caribbean forces recovered the island from the
Revolutionary Military Council which had
seized power, and, after a period of rule by an
Interim Government, parliamentary democracy
was restored when General Elections were
held in December 1994,

The year 1990, marking the three
hundred and fortieth year since the first colo-
nization of the island, finds the country with a
flourishing democracy (seven political parties),
freedom of speech (six newspapers), a gener-
ally good record of human rights (attested to
by Amnesty Inteirnational in 1988) and an im-
proving economy. There is some, although
limited, evidence of an awakening realization
by Government and the public of the need for
environmental management and control. Pro-
vided that the lessons of their historical experi-
ence are heeded, that wise political and eco-
nomic management prevail and that sustain-
able use of their nation’s resources can be
achieved, citizens of the "Isle of Spice” enjoy
excellent prospects for continuing improve-
ment in the quality of their lives.



Like a giant amphitheater, the hills of St. Ge. ge's, Grenada, wrap around the deep harbor to shape
one of the most geographically and architecturally remarkable port cities of the Caribbean region.



SECTION 2 DEMOGRAPHICS

2.1 OVERVIEW: POPLUILATION CHARACTERISTICS

The first national population census
in Grenada was taken in 1844, ten years after
the abolition of slavery. At that time 29,650
people lived in the country. Decennial cen-
suses were held from 1851 to 1921; following
1946 and continuing (o thc present censuses
have been held at irregular four- to five-year
intervals. Except during the decade 1851 to
1861 (when there was a cholera cpidemic), the
population of Grenada grew consistently over
the period 1844 to 1911, when it reached
66,750. From 1911 to 1946 growth slowed
considerably, showing even a slight decrease
in 1921, caused by high levels of emigration as
well as a worldwide influenza epidemic
(Figure 2.1(1) and Table 2.1(1)).

Fertility and mortality rates for the
ninetecenth and early twenticth century were
probably around the norm for the era and re-
gion of 40-45 per 1,000 and 20-30 per 1,000,
respectively (Bouvier, 1984).  Fertility and
mortality rates in 1945 were 31.1 births per
1,000 persons and 15.8 deaths per 1,000 per-
sons, respectively. The excess of births over
deaths resulted in a large natural increase
(births minus deaths) of some 30,132 persons
between 1921 and 1946. However, natural in-
crease was counterbalanced by an increasing
net emigration after 1920; during this interval
the population size only increased by 6,085
persons to a iotal of 72,387. Bouvier (1984)
suggests that substantial emigration of up to
25,000 people, or about 1,000 per year, must
have taken place during that period. This
level of net emigration accounts for more than
half the total net emigration from the Wind-
ward Islands for that 25-year period. As a re-
sult, around the middle of this century
Grenada's population grew at a rate of only
0.2 percent per year, the lowest of all the
Windward Islands.

Demographic statistics for the period
between 1946 and 1960 are based on informa-
tion provided by Caribbean demographers
George Roberts and Jack Harewood since no
censuses were taken during this 14 year period
(Bouvier, 1984). An increase of 17,573 per-
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sons on Grenada between 1946 and 1960 indi-
cated an average annual growth rate of 1.5
percent, a significantly higher rate than during
the immrediately preceding period from 1911
to 1946. Crude birth rates over this period
went up from 32.7 per 1,000 population in
1946 through an historic high of 53.5 in 1957,
to scttle at a rate of 44.5 in 1960. At the same
time that women were having an average of
six (o seven children, mortality fell from 17.0
per 1,000 persons in 1946 to 11.4 in 1960.

During the 14 year period from 1946
to 1960, the rate of natural increase rose from
1.6 to 3.3 percent with a high of 4 percent in
1957. Since the population increased by only
17,573 during that period, net emigration
clearly was a limiting factor to annual growth.
Demographers estimate that net emigration
increased considerably after 1955, exceeding
2,000 per year from 1957 to 1960 (Bouvicr,
1984). In (his period, many Grenadians emi-
grated to Great Britain, Panama, Guyana and
the nearby island of Trinidad.

Population growth over the next two
decades was low or negative; at the same time
both fertility and mortality dropped substan-
tially. By 1970 the crude birth rate was down
from 44.5 (0 28.2 per 1,000 population, and
the death rate had declined to 7.5 per 1,000
from 11.4 in 1960. Thus, with high levels of
net emigration continuing at about 2,000
people per year, the average annual growth
rate for the decade of the 1960's was a low 0.3
percent, a considerable drop from a rate of 1.5
percent in the 1950's. The rates and trends
seen in the 1960's continued through the
1970's. The drop in fertility that began in the
1960's was particularly noteworthy in that it
continued through the 1970's to a low of 22.8
births per 1,000 in 1982. N.B. The above
population figures are taken from Bouvier
(1984) and do not correspond to information
found in the Grenada Annual Abstract of
Statistics, 1987 (sce Table 2.1(2)). For other
other population discrepancics, sce box on
page 38.



THE PLANNING DILEMMA: WHEN COUNTING COUNTS |

The literature regarding Grenada's national population size after 1970 is confusing and contradictory.
Bouvier (1984) indicates that ni census was taken in 1980 and that in 1984 the 1982 ccunt was incomplete. How-
ever, a 1987 study prepared kv D. Wirt for the Organization of American States refers to data from the 1980-1981
Population Census of the Commonwealth Caribbean, including Grenada. But the same OAS document gives the
source of data as the Ministry of Health, Registrar General's Office. The 1987 Grenada Annual Abstract of Statistics
(Ministry of Finance, 1987) gives a census figure of 89,088 for both 1980 and 1981.

Current population estimates range from 93,000 (Weaver, 1989) to 97,000 (EC News, Sept. 29, 1989) to
100,000 (Caribbean/Central American Action's Data Book, 1987) to 110,000 (Tobal, 1985 and The Caribbean
Handbook, 1989 [edited by J. Taylor]) to 120,000 (estimated by Soler, 1988). Bouvier (1984) estimated the total
fertility rate at 3.5 per 1,000. The fertility rate for Grenada is reported by Wirt (1987) as 4.2 per 1,000 for women
with primary or no education and 3.3 per 1,000 for women with secondary and higher education. EC News (Sept.
29, 1989) reports that this rate is "almost 4”.

Table 2.1(1). Grenada population data, 1844 - 1988.*

YEAR POPULATION YEAR POPULATION
1844 29,650 1946 72,387
1851 32,671 1950 76,540
1861 31,900 1955 85,411
1871 37,684 1960 89,960
1881 42,403 1970 92,725
1891 53,209 1981 89,088
1901 63,438 1984 115,481
1911 66,750 1989 97,000
1921 66,302

* 1844 to 1970 data tfrom Bouvier, 1984. 1981 data from Grenada Annual Statistical
Tables, 1987. 1984 data are estimates of Ministry of Health, Grenada (see Wirt,
1987, and Soler, 1988). 1989 data: Grenada National Population Policy.

Wirt (1987) gives the 1984 population
estimate as 115481, the birth rate as
25.09/1,000, the death rate as 6.48/1,000, and
the natural increase as 18.61/1,000. The pop-
ulation of Petit Martinique (approximately
500) does not appear to have been included in
any of these totals.

A recent (1989) Grenada National
Population Policy document reports that the

population is 97,000 and is cxpected to grow
by 40,000 to a total of 137,000 in the next 25
years -- a projection which has "serious impli-
cations” for the provision of health care, nu-
trition, housing and employment. The major
factor in population growth is the relatively
high fertility rate, fueled in part by an upward
trend in teenage pregnancies. Based on cur-
rent data, Grenadian women are likely to bear
an average of almost four children, although
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Figure 2.1(1).

Grenada national population curve, 1844-198¢ (source: Bouvier, 1984; Wirt, 1987; and Soler, 1988).



Table 2.1(2). Grenada population indicators, 1970 - 1987.
YEAR INFANT MORTALITY  BIRTH RATE DEATH RATE RATE OF NET
RATE PER 1100 PER 1000 PER 1000 NATLIRAL INCREASE MIGRATION
PER 1000 ('000)
1970 328 29.1 7.9 2.1 -2.0
1971 26.1 28.9 7.4 2.2 3.8
1972 16.0 28.3 6.4 2.2 24
1973 18.4 27.4 6.8 2.1 -3.1
1974 311 20.3 7.0 19 -2.2
1975 23.5 27.4 59 2.1 0.5
1976 27.7 26.1 7.2 1.9 -1.1
1977 16.7 25.3 7.8 1.8 0.7
1978 29.0 23.2 71 1.6 -1.1
1979 15.4 245 6.8 1.8 3.7
1980 22.8 235 6.9 1.7 -2.5
1931 14.9 27.5 8.3 1.6 -3.5
1982 13.4 29.5 8.1 1.8 0.8
1983 21.2 31.5 8.7 19 07
1984 106 310 7.7 1.8 1.6
1985 18.0 33.1 8.7 23 -2.3
1986 159 348 77 2.5 -5.3
1987 159 33.0 8.3 2.2 1.9
Source: Grenada Annual Abstract of Statistics, 1987.

the "desired average” (i.c., the replacement
level in the absence of migration) is 2.1. The
document confirms that cmigration is cur-
rently about 2,000 per year. More than half
those leaving permancntly todzy are women,
which is redressing the sex iabalance caused
by the disproportionate number of men that
left in the mid-1950's. The male to female
ratio is now estimated to be 93:100. Life ex-
pectancy is 66 ycars for males and 72 ycars for
femalcs.

Grenada, likc many of the islands in
the Caribbean, has a very young population
(Figurc 2.1(2)). In 1981 39 percent of the
population was under 15 years of age (Wirt,
1987). The sex ratios (males per 100 females)
for all age groups were €5:100 in 1960, 89:100
in 1970, and 93:100 in 1981 (Wirt, 1987). Scx
selective migratior: was thought to be the rea-

son for asymmetrics in the sex ratio of groups
older than 20 years of age.

Grenada has six major scttlements
located in the coastal arca of the country.
These scttlements, from largest to smaliest,
are: St. George's Town, Gouyave, Grenville,
Victoria,  Sauteurs, and  Hillsborough
(Carriacou). Fifty pereent of the settlements
fall within the size range of 201 te 600 persons
and 85 percent are within the 1 to 1,000 size
range. According to 1984 population esti-
mates, St. George's Township had a popula-
tion of 6,463 (including St. George's proper:
4,712; River Road: 1,503; and Tempe: 248)
(Wirt, 19875,

The island of Grenada is very rugged,
with a land arca of only 120 square miles (312
sq. km). [ts average population density was
742 persons per square mile (286 per sq. km)
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in 1981, using that year's census figure of
89,088 persons. McElroy and de
Alberquerque (1989), using a middle-of-the-
road Grenada national population estimate of
103,000, computed a population density for
the country of over 300 per sq. km, the highest
of all the OECS countries on the basis of total
land area.

St. George's, the second largest
parish on the island of Grenada, has the high-
est density, and 33 percent of the population is
concentrated within its boundaries (Wirt,
1987). Even as the density incrcased for the
entire country, population densities for all the

other parishes except St. Mark’s exhibited a
decrease. St. George's is the predominant
settlement with regard to diversification and
aggregation of economic activities. Grenville
is second to St. George's and serves as a
major market center and point of transship-
ment for agricultural produce and fish to ex-
port markets. The major scttlements in all
parishes include persons who work in St.
George's and Grenville because the majority
of employment opportunities are concentrated
in these settlements. The economies of the
other major settlements are based almost en-
tirely on agriculture and/or fishing,

POPULATION FUTURES

In order to estimate future growth trends for a nation, various assumptions must be
made about future rates of fertility, mortality and net migration. The changes (or lack of
changesj in these factors will determine future population size. The problem in Grenada is
that hard data regarding the current values of these parameters (or even the current pop-
ulation size) are not available, making future predictions tenuous at best. For example, Figure
2.1(4) presents four hypothetical scenarios constructed by Bouvier (1984) which display dif-
ferent population growth possibilities for Grenada:

- Scenario A assumes a fertility rate of 3.5 and a net emigratior. of 1,800 per year
(N.B. present emigration rate is 2,000 per year).

- Scenario B assumes a fertility rate of 3.5 and a decrease in the level of net emigration
per year to around 900 persons, primarily due to an imposition of immigration quotas
by popular destinations.

- Scenario C assumes that information, educational levels or economics could reduce
the fertility rate to 2.8 and external factors would cut the net emigration to 900
persons per year.

- Scenario D assumes extreme conditions of no net migration and a decline in fertility
rate to the replacement level of 2.1.

Projected expansion of the labor force (Bouvier, 1984) is presented decade by decade
in Figure 2.1(5), under the same four alternative growth scenarios as above. Th's projection
indicates that under all assumptions except Scenario A, the country will probably experience
some growth in its labor force at least until the turn of tiie century, and that any decline in net
emigration would pose major problems of unemployment.

These examples from Bouvier are used for illustrative purposes only. Given what little
information is available today on current population size in Grenada, it would appear that
none of these scenarios fits the pattern of growth which actually occurred. The planning data
base deficiency, hawever, should receive some serious attention if resource allocation deci-
sions and environmental planning for sustainable development in the future are to be con-
ducted on a sound policy footing.
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Population records in Carriacou date
back to 1830, when 3,800 residents were
counted (GOG/OAS, 1988a). Population in-
creased to its maximum size of close to 7,000
persons in 1960, and since that time the is-
land’s population has shown an accelerating
rate of decline. The 1970 census figure was
5,950; the 1981 census showed only 4,671 per-
sons (GOG, 1987). The age-sex pyramid for
Carriacou (Figure 2.1(3)) shows an over-
whelmingly youthful population -- 40 percent
of all residents are under 15 years of age.
Also of interest is the fact that there is a high
proportion of older people -- 14 percent are
65 years or older. The constricted middle
section of the pyramid is probably due to high
out-migration and fewer births during the de-
pression years from 1930 to 1940.

There are cleven well-defined and
generally  coastal-situated  villages  in
Carriacou, which has a total land arca of 13
squarc miles (34 sq. km). In the 1950's and
1960's (GOG/OAS, 1988a), the avcrage pop-
ulation density was closc to 500 persons per
squarc mile (192 per sq. km). Today, assum-
ing a population in the neighborhood of 4,700,
the average density is probably about 360 per-
sons per square mile (138 per sq. km).

The size of the cconomically active
population was reported (Wirt, 1987) as
31,363 persons for the entire country, includ-
ing 19,289 males (62 percent) and 12,074 fe-
males (38 percent). This figure is 35 percent
of the total population and 63 percent of all
adults counted in the 1981 census. The four
major arcas of the economy providing the
highest percentage of employment are agri-
culture, commerce, services and construction,
The study concluded that the labor force has
grown since 1970; that employment in the ser-
vice sector has risen 42 percent since 1970;
and that the number of uncmployed has also
increased since 1970. An overall uncmploy-
ment ratc of 17.4 percent was quoted for 1981.
Of the total unemployed, almost hall werc
under the age of 20.

In summary, large numbers of
Grenadians and Carriacouans have left their
home land cvery year since 1920. The prox-
imity of larger islands which provide opportu-
nities for employment, changes in immigration

laws of developed nations like Great Britain
and the United States, and unstable political
conditions in Grenada have all at various
times served as reasons for the movement of
people. In the years following the changes in
the U.S. immigration laws (1965), the United
States has become an increasingly attractive
area for Grenadians migrating out of the
Caribbean. As a result of this emigration
"safety valve”, Grenada has experienced a rel-
atively low growth rate of its total population.
Although population growth has not been
consistent nor particularly rapid, Grenada's
population sizc apparently continues to in-
crease at the present time.

2.2 PROBLEMS AND ISSUES

Political and economic conditions will
no doubt affect Grenada's overall growth rate
in the futurc. Potentially the most volatile
factor controlling the growth rate is net mi-
gration. With the present world population
now well over five billion aud projected to be
8.5 billion by the year 2025, there is an in-
creasing likelihood that emigration opportu-
nitics for nationals of lesscr-developed coun-
trics may soon be drastically reduced. A sig-
nificant reduction in Grenada's current level
of nct cmigration could occur at any time,
and, other factors being cqual, this would
cause a corresponding rise in the local growth
rate. A more rapidly increasing population
duc to a reduction in out-migration would
bring additional stresses to bear on the natu-
ral resources of the country. Infrastructure
problems (c.g., housing, schools, sanitation,
water supply, roads), which are already seri-
ous and which are causing the Government to
expend its limited funds in remedial efforts,
would be further exacerbated.

Beyond some variable threshold,
cconomic and social development is corre-
lated with a decline in both death and birth
rates; this is the so-called "demographic tran-
sition” phenomenon. However, for a lesser-
developed nation such as Grenada with a pre-
dominantly resource-based cconomy and a
large foreign debt (see Scction 3), achieving a
level of development that would bring about
the demographic transition requires capital
investment on a large scale. Unfortunately,



most developing nations can only acquire the
necessary funds by entering a cycle of incur-
ring even greater debt and permitting further
depletion of their stocks of natural resources.
In the long run, the only real hope to redress
this situation is for the developed nations to
forgive massive amounts of debt and to re-
structure their own economies so that thev
promote sustainable development on =
worldwide basis (MacNeill, 1989). For the
present, however, Grenada is more fortunate
than many other lesser-developed nations in
that out-migration has prevented its popula-
tion from growing cxplosively, giving policy-
makers a chance to take action to reduce fer-
tility levels, implement environmental conser-
vation mecasures, and explore ways to find
more productive sustainable uses for available
natural resources.

The continuing loss of skilled person-
nel, mainly to the United States and Canada,
is also a matter of serious concern for
Grenada. However, any public policy attempt
to reverse this situation must confront the
dilemma that high net emigration in general
has had a positive impact on the country.

The present youthful age structure of
the population is another important demo-
graphic factor, since it means that about two-
fifths of the population has not yet had its full
impact on growth rates. Even if the fertility
rate was reduced to a replacement level of 2.1,
the current generation of young people is so
large that without a substantial net cmigra-
tion. the absolute number of births would re-
main large for at lea': two generations before
leveling off. In other words, barring an in-
creasc in the death rate, it would be almost
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impossible to put a rapid end to population
growth in the absence of emigration.

23 POLICY RECOMMENDATIONS

* As a proactive measure, Grenada's
policymakers could attempt to lower the
country’s fertility rate as rapidly as possible.
To wait until natural constraints and external
controls force a response is to ignore the op-
portunity for positive action now and to accept
instead the probability of lowered living stan-
dards, accelerated unemployment, potential
political instability, and ecological deteriora-
tion in the future.

* An optimal population strategy
would combine accelerated economic and so-
cial development (emphasizing cnvironmen-
tally benign technology and cnvironmental
protection) with major efforts to cducate the
populace in the benefits of smaller family size
and the acceptance and practice of birth con-
trol. It has been repeatedly demonstrated that
easily available information about birth con-
trol and access to contraccptives have been
major causes of declining fertility in all coun-
tries with strong family-planning programs
(Keyfitz, 1989).

* If the counti}’s .zological base is
eroded by overpopulation and/or non-sus-
tainable resource usc, economic growth will
inevitably be depressed. Good population
policy must make cxpensive to citizens that
which is expensive to the nation by transfer-
ring to individual parents the ecological (and
other) costs of excessive childbearing.
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SECTION 3 THE ECONCMIC CONTEXT

3.1 OVERVIEW

This chapter is based on the most current
data avaiiable from established sources (e.g., the
Government Statistical Office in the Ministry of
Finance, the World Bank and the United Nations).
In addition, to assure consideration of the most
up-to-date data and government cconomic poli-
cies, summarized cxcerpts from the Prime Minis-
ter’'s address to the House of Representatives in
April of 1989 have been included in the analysis.
Thesc data appear in the several sub-scctions of
this chapter headed "Recent Developments.” Sup-
porting data for trends mentioned in the Prime
Minister’s speech are not available in published
form.

Economics like Grenada's are extra-ordi-
narily open and dependent on outside factors.
Thus, conventional models of economic behavior
and development do not work well for Grenada
and her sister islands. Although from a technical
perspective, the best current cconomic models for
countrics like Grenada arc derived from urban
and regional models in the developed world, in
cach country it is nccessary to evaluate individually
the external linkages and trade patterns which of-
ten derive from historic factors not related to eco-
nomic conditions. In addition to the openness and
dependency of island cconomies, other factors
which analysts nced to consider are the high en-
crgy costs inflicted on islands, because of required
transport systems and small scale, and high trans-
portation costs. Finally, as in many other devel-
oping cconomies, islands like Grenada in the
Eastern Caribbean usually exhibit dual pricing
structures for labor and locally produced goods
and services -- a high price for modernizing sec-
tors of the economy, and a lower cost structure for
traditional markets.

3.1.1  General

As demonstrated by Figure 3.1(1), over
the past decade there has been a steady increase in
the level of cconomic activity in Grenada. It is a
tribute to the industry of the people of Grenada
that this progress was achieved during a period of
unprecedented social and political uphcaval.
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Figure 3.1(1). Gross domestic product 1980-1987 (EC$
million current factor costs) (adapted
from: GOG, 1987a).

Even after accounting for a high level of
inflation, overall per capita income has been in-
creasing (Figure 3.1(2)). A major contributor to
the apparent increase in per capita GDP may re-
sult from numecrical decreases in total estimated
population during the 1980's (see Section 2).
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Figure 3.1(2). Per capita gross domestic product, 1982-
1987 (1984 EC$) (adapted from: GOG,
1987a).

The underlying strength of the cconomy is
illustrated by the Figure 3.1(3), which shows the
annual rates of GDP growth for Grenada over the
cleven years between 1977 and 1988, as calculated
by the World Bank. (These figures are not di-
rectly comparable with the Government's Statisti-
cal Abstract, but they represent a longer time se-



ries.) It should be noted that low or negative
growth is associated with periods of major political
unrest. Analysis of this data seems to confirm the
popular belief that the major constraint keeping
Grenada from better economic days is the danger
of political or social disruptions. The underlying
economy seems to be capable of providing real
compound annual growth rates in excess of five or
six percent. In the world community of nations,
only the newly industrializing nations of Asia have
consistently maintained a higher rate of growth.
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Figure 3.1(3). Annual growth: gross domestic product,
1977-1987 (adapted from; World Bank,
1988).

Since 1984, the economy of Grenada has
maintained a real growth rate averaging 5.5 per-
cent per year. This reflects strong tourism growth
and an increase in commercial activity, construc-
tion and utilities (World Bank, 1988). Althourk
traditional agricultural activitics have not ex-
panded as quickly as other sectors, the economy
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percent in Gross Domestic Product was achieved
as a direct result of excellent performances within
the construction, manufacturing and tourism sec-
tors.

After two years of negligible inflation,
1988 experieaced a rise in prices mainly as a result
of the introduction of budgetary measures to
strengthen the revenue base. According to the
Consumer Price Index, the average increase in
prices for the "basket of goods” covered in the In-
dex was 6.5 percent,

Data on new registrations by the National
Insurance Scheme, which can be used to provide
an indication of new employment created, re-
vealed that 3,435 rew registrations were recorded
for 1988 compared with 3,127 for 1987, an increase
of about 10 percent.

Balance of Payments recorded a deficit
on the Current Account of approximately $80 mil-
lion, mainly due to the high level of imports to
meet the needs of local consumption, and the in-
creased level of development. This was, however,
largely financed by private and official capital
flows which resulted in a positive overall balance
of approximately $11 million. (Blaize, 1989)

3.1.3 Sectoral Performance
Figure 3.1(4) illustrates the impact of the

major economic sectors on growth in Grenada
over the past several years.

has become increasingly diversified. According to 300y
a special 1988 United Nations study, between 1970 250] 0 Govt.
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Statistical Department of the Ministry of Finance,
the domestic cconomy in 1988 continued its steady
performance which began in 1985 as a result of its
transformation from a tightly controlled economy
to a free enterprisc system. Real Growth of 5.3

Figure 3.1(4). Gross domestic product by sector, 1984
(EC$ million; (adapted from: GOG, 1987a).



The main points illustrated by this figure are:

- Growth has been distributed throughout
all major economic sectors.

- The fastest growth is recorded in the
trade and hotel sector, reflecting the ma-
jor improvements in export earnings from
tourism.

- Although not readily apparent in this fig-
ure, manufacturing production has not
kept pace with other areas of the econ-
omy -- even including other industrial
activities.

- Government activity has been increasing
faster than overall growth.

AGRICULTURE

Although the agriculture sector recorded
some upward trends in recent years (sce Figure
3.1(5), for example, which shows an upward
movement in export crop prices durirg a recent
seven year period), 1989 indicators point to a sec-
or which has lost some of its growth momentum
(see also Section 5).
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Figure 3.1(5). Prices for export crops received by growers
(current EC cents per pound) (adapted
from: GOG, 1987a).

Figurc 3.1(5) summarizes information on
prices for export crops during a recent seven year
period. There are two cautionary notes to bear in
mind with reference o these prices:
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1) They are prices of world market
commodities, which are notoriously
volatile. Compounding the problem for
Grenada, both prices are artificially sup-
ported by either producers’ agreements
(spices) or speciai import concessions
(bananas).

2) Grenadian producers seem to have been
slower than farmers in other countries to
respond to improved prices. One indica-
tion is that from 1980 to 1987, the volume
of Grenadian banana exports actually de-
creased 45 percent, while gross deliveries
of nutmeg and mace increased only 17
percent.

The other side of the export agriculture
picture is that of food production for the domestic
market. According to cstimates by the World
Bank, per capita food production in Grenada has
apparently decreased by a significant amount over
the past eight years, as shown in Figure 3.1(6).
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Figure 3.1(6). Index of per capita food production, 1980-
1987 (1979-81 = 100) (adapted from:
World Bank, 1989).

From a strictly economic point of view,
this is not necessarily a negative trend since it can
be argued incfficient food producers are better off
producing expensive products such as spices for
the export market and buying imported food pro-
duced more cfficiently in other countries. In fact,
it is unlikely that this substitution is taking place,
given the sluggish response of banana and spice
producers to the improved prices shown in Figure
3.1(5). It is morc likely that .ncreasing ur-
banization has reduced the amount of subsistence



and garden crops which people once fed their own
families in the past. In addition, demonstration
effects of tourism and modern media arc en-
couraging increased import of food from conti-
nental sources, at considerable cost in foreign ex-
change.

A second factor affecting food production
in Grenada has been the closing of the Trinidadian
export market. Between 1985 and 1987, Grena-
dian exports to Trinidad-Tobago plummeted by 60
percent -- to $EC7.5 million from 19.4 million
(GOG, 1987). In the absence of any convenient
new export markets, the loss of these basic pro-
duce markets will continue to depress local market
prices for fruits and vegetables for several years.

The World Bank has identified the im-
provement of producer incentives in food produc-
tion by eliminating price controls and the govern-
ment import monopoly for selected imported
foods (rice, sugar and powdered milk) as major
prioritics for government economic policies
(World Bank, 1988). 1t also suggests that im-
proved markeling arrangements and maintenance
and recbuilding of the cxisting road network will
improve both domestic and export agricultural
production,

RECENT DEVELOPMENTS: AGRICULTURE

Climatic conditions prevailing at the start
of 1988 were such that only a 1.5 percent growth in
agricultural production was entisaged; however,
actual achievement for the v.ar was 2.1 percent.
But this more optimistic trend did not continue.
Since 1988, there has only been a more moderate
increase in agricultural production of 1.5 percent;
and all export prices, except for mace, have fallen
while domestic e i, orts for the first three quarters
of 1989 dropped 17 percent below the level of the
corresponding period in 1988. Nutmegs, mace,
cocoa, and bananas all had lower than expected
production levels in 1989, and all except mace
earned less revenue than 1988. Total export
carnings from thesc export crops dropped by
about ten percent over the 1988 figure, despite a
moderate increase (1.5 percent) in production (EC
News, Dec. 29, 1989).

Nutmegs and Mace. The production of
these crops in 1988 had surpassed targets which
were set low because of a drought in 1987. Nut-
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megs bettered by 2.9 percent the levels of produc-
tion achieved in 1987, with a production of 6.3
million pounds for 1988. Mace had an increase of
5 percent to 0.73 million pounds in 1988 from 0.69
in 1987. However, in 1989, despite moderate in-
creases in production, only mace carned more
revenue than in 1988,

Bananas. 1987 had witnessed a reversal
of a persistently long downward trend in produc-
tion. 1988 showed further improvement with pro-
duction reaching 20.6 million pounds, an increase
of 12.8 percent from 1987 levels. Unfortunately, in
1989 there was another drop in production to ap-
proximately 18 million pounds.

Cocoa and Others. The cocoa industry
has experienced several setbacks, including falling
export prices and the consequem - of interest
among farmers. Efforts by the Interim Cocoa
Board to reversc this trend have included Produc-
tion Incentives Programs. Farm management
competition, low interest credit for replanting, ex-
tended credit for fertilizer purchases, and the
distribution of freec shade plants were made to
stimulate interest in the industry and hence in-
crease production. The cffect of these measures
would affect the industry more in the long run
than the short run.

For the period January to September
1988, production was slightly below the levels of
the corresponding period of 1987. The last quar-
ter of 1988 saw a slump in production to 0.20 mil-
lion pounds, as compared with 0.95 million pounds
for the same quarter of 1987. As a result, the pro-
duction for 1988 of 3.1 million pounds was 21.8
percent below that of 1987 and a record low for
the industry.

TOURISM

Tourism is a key development sector in
terms of both the current cconomy and future
growth,  Because of its importance to the
development prospects of the country and its
multi-faccted impacts on natural resource man-
agement issues, tourism is dealt with in detail in
Section 7 of the Profile.



Figure 3.1(7) illustrates the recent trend
of tourism revenues, especially the rebound from
the dislocations caused by the events of 1983,
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Figure 3.1(7). Tourism receipts, 1980-1987 (current
EC$ miliion) (adapted from: World
Bank, 1988).

RECENT DEVELOPMENTS: TOURISM

Tourism’s contribution to the Grenadian
economy has becn significant during 1988.

Tourist arrivals numbered 200,632 in
1988, an incrcase of 7 perceni over 1987. Stay-
over visitors increased 7.6 percent, to 61,795.
Healthy increcases were observed for visitors from
tLe United States, Canada, United Kingdom and
West Germany. In particular, the number of visi-
tors from the U.K. has nearly doubled, mainly as a
result of a weckly flight by British Airways. At the
same¢ time, the number of visitors from
CARICOM countries has been steadily declining.

Hotel occupancy rates have also been in-
creasing, with both bed-night and room-night rates
recording increases of over 25 percent for 1988
compared with 1987.

Cruise ship visits declined to 234 from 260
in 1987, but there was a 6.9 percent increase in the
number of passengers to 135,980 in 1988, as a re-
sult of visits by larger capacity cruisc ships.
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Tourist expenditures are estimated to
have increased 7.6 percent, to EC$76.3 million in
1988 (Blaize, 1989).

MANUFACTURING

Manufacturing is the weakest link in the
current cconomy. From an environmental per-
spective, this is something of an advantage. It
means that in designing fuware industrial promo-
tion activities, Grenada is able to choosc among
those potential new investors with the least nega-
tive environmental impacts, rather than being
forced to cope with (and pay for) the negative cf-
fects of established major enterprises.

The manufacturing sector is so small at
present that analysis i1s impractical; apparent radi-
cal changes in the "manufacturing sector” are actu-
ally reflections of the opening and closing of indi-
vidual plants. The Government of Grenada ofiers
a package of incentives and subsiics to new man-
ufacturing enterprises (customs excmptions, (ax
holidays, infrastructure support in industrial parks,
etc.) which is comparable to similar programs of-
fered by other OECS states For a discussion of
the key environmental issues associated with the
industrial sector, see Section 6 of the Profile.

RECENT DEVELOPMENTS:
MANUFACTURING

During 1988, the manufacturing sector
did not live up to expectations but necvertheless
achieved 10.3 percent real growth. Good perfor-
mauces were obtained from beer, rum, soft drinks,
and paints and varnishes which increased by 17.5
percent, 29.6 pereent, 15.5 percent and 48.0 per-
c.nt, respectively. Flour projected a 28.9 percent
increase for 1988 but just inanaged to achieve 5.9
percent due to competition on the export market.
The other items had mixed performances, with
cigarettes and oxygen and acetylene being among
the items that showed increases. Stout and gar-
ments were among those showing decreases.

The construction sector, which on a whole
increased in real terms by 15 percent, was largely
driven by loans amounting to $17 million by fi-
nancing institutions in 1988 for the purchase of
land and the construction of dwellings (Blaize,
1989).



ELECTRICITY AND WATER

Improvement of the country’s capital
infrastructure (roads, water and power) is given
high priority by the Governuent of Grenada and
most foreign development agencies. Restricted
access to potable water and irregular electrical
power are cited as restraints on both manufactur-
ing and tourism devclopment (World Bank, 1988).

RECENT DEVELOPMENTS: ELECTRICITY

AND WATER

This scctor grew in real terms by 11.9
percent. The amount of electricity generated con-
tinued on its upward trend, increasing by 13 per-
cent from 40.1 million KWH in 1987 to 45.4 mil-
lion KWH in 1988. At the same time consumption
incrcased by 17.1 percent. Domestic consumption,
which accounted for 45 percent of total consump-
tion, increascd by 16.5 percent, mainly as a result
of the Government's successful rural electrifica-
tion program; while commercial, and industrial
consumption incrcased by 16.2 percent and 23.9
percent, respectively.

Water production, similarly, increased by

10.3 percent from 1.9 billion gallons in 1987 to 2.1
billion gallons in 1988 (Blaize, 1989).

COMMERCE, BANKING AND TRADE
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Figure 3.1(8). Imports and exports, 1970-1983 (current
EC$ million) (adapted from: United
Nations, 1988).
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As illustrated by Figure 3.1(8), in spite of
great political and social uncertainty over the past
several years, Grenada's exports of goods have
gradually increased, while the value of imports,
which had been rising steeply in the 1970's, began
to level off in the carly 1980’s. Using data from
the GOG Statistical Department’s calculation of
Grenada's balance of visible trade, Figure 3.1(9)
demonstrates that the long term trend of a high
current account foreign trade deficit persists.
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Figure 3.1(9). Balance of visible trade, 1980-1987
(adapted from: GOG, 1987a).

The need to reduce this deficit defines the
objectives and constrains the sconomic options of
the Government of Grenada for the foreseeable
future. Compared to similar countries in the
Caribbean, Grenada faces a much higher foreign
trade deficit. For example, Table 3.1(1) shows the
current account deficit of 15 Caribbean countrics
as a proportion of each country’s 1986 Gross Do-
mestic Product.

In managing its foreign trade deficit,
Grenada has two advantages. The great bulk of its
externally-held debt is held by public authorities,
most of them being agencies of foreign govern-
ments. This is preferable to having foreign debt
held by private banks. In addition, sincc 1983,
Grenada has enjoyed a "special relationship” with
the United States, which has cased the short-term
problems of financing the forcign debt. This ad-
vantage will persist for a number of years but with
less assurance. The size and growth rate of exter-
nally held debt -- which is approximately cqual to
two-thirds of the annual Gross Domestic Product
-- cannot continuc¢ at current rates (sec Figure
3.1(10)).

1987



Table 3.1(1). Balance of payments current
account, 1986.

COUNTRY % GDP
Antigua 59.6
Bahamas 1.3
Barbados 0.3
Belize 2.9
Dominica 3.4
Dominican Republic 1.2
Grenada 268.5
Guyana 29.3
Haiti 4.3
Jamaica 8.8
St. Kitts 18.3
St. Lucia 29
St. vincent 25
Suriname 3.2
Trinidad 121
Source: World Bank, 1989.

RECENT DEVELOPMENTS: COMMERCE,
BANKING AND TRADE

The level of retail sales, which provides an
indication of the general level of business activity,
showed an increase of 22.1 percent during calen-
dar year 1988 for four of the major distributive
outlets in Grenada. Even when this increase is
adjusted for the additional tax measures intro-
duced in 1988, the situation for 1988 was quite
good.

Deposits by Commercial Banks have been
increasing at a rapid ratc over the past five years,
averaging ncarly 20 percent per annum. Total de-
posits reached EC$317.2 million at 31 December,
1988. Saving deposits, which comprise roughly
half of total deposits, recorded the largest propor-
tional increase (20.6 percent), followed by time
deposits (17.0 percent) and demand deposits (14.6
percent).

Non-resident deposits reduced its share of
total deposits from 16.3 percent at December,
1987 to 13.3 percent at 31 Dcecember, 1988, Resi-
dent deposits, on the other hand, increased by

53

200
180
1604
1404
120¢
1004
80+
60 External Debt
404
204

0 — + + + {
1982 1983 1984 1985 1936 1987

Figure 3.1(10). External debt, 1982-1986 (adapted from:
World Bank, 1989).

EC$49.6 million or 22.0 percent from 1987 to
1988. Both business firms and individuals doubled
their deposits within the past five years.

Loans by commercial banks have similarly
kept pace with deposits. At 31 December, 1988,
total loans outstanding reached EC$246.9 million,
an increase of 15.3 percent over the year before.
Residents’ share of the increase was 97.2 percent,
with moest of the loans going to the distributive
trades -- tourism, manufacturing, transport -- and
to individuals, mainly for the purchase of houses,
land and durable consumer goods.

Non-commercial banks have also played
an active role in channclling funds for investment.
During 1988, the Grenada Development Bank and
the Grenada Cooperative Bank provided loans to-
talling about EC$15.5 millicn, an increase of
EC$2.7 million or 21,0 percent over the amount
disbursed in 1987.

Insofar as foreign trade is concerned,
total imports increased by 4 percent, to EC$248.7
million in 1988. Food, machinery and cquipment
continued to be the dominant imports, accounting
for nearly half of the total import bill. For the
past five years, an average of 45.2 percent of total
imports went to consumption goods, 32.1 percent
to capital goods, including building materials, and
22.7 percent to intcrmediate goods. Significantly,
while total imports had becn continuing on an up-
ward trend, the percentage share of CARICOM
was steadily declining, from 32.8 percent in 1980 to



20.4 percent in 1987. This decline may reflect the
country’s need for a level of goods and services for
business investment which cannot be readily se-
cured from CARICOM sources.

On the other hu:d, in 1988, total exports
increascd by 1.9 percent, to EC$87.7 million in
1988. Domestic exports decreased to EC$75.3
million (some 6.4 percent) in 1988, mainly due to
the periormance of nutmegs and cocoa. Exports
of nutmegs were EC$31.3 million, EC$8.1 million
less than that of 1987, as a result of a 25.7 percent
decrease in the quantity cxported. At 4.0 million
pournds, this was just 63.3 percent of production so
therc was a substantial build up of stocks. Be-
causc of extremely high prices, the value of mace
exported was 1.1 percent above 1987, even though
only 67.8 percent of production was exported as
compared with 77.4 percent for 1987. Exports of
cocoa decrcased by EC$2.0 million, due to re-
duced quantitics cxported and extremely de-
pressed prices on the international market. All
the other major items of exporis increased, except
fresh fruits and vegetat'"s which showed an ex-
pected decrease of 35.4 perceat, due to weather
conditions carly in 1988. Domestic exports were
prcdominantly in the food group. CARICOM's
share of exporis has fallen from 35 percent during
1983 to 1985 to 17 percent in 1988, mainly duc to
substantial reductions in Trinidadian imports of
Grenada's produce.

Of significance is the increased potential
which now exists for direct air freight cxports to
Europe and North America. Via such flights,
EC$300,000 worth of produce was exported in
1988 (Blaize, 1929).

1989 GROWTH

Preliminary figures for 1989 (first three
quarters) suggest a growth rate of 5.3 percent,
with better performances in all sectors except
agriculture, which expericnced both reduced pro-
duction and earnings (nutmeg, mace and cocoa).
Unfortunately, domestic imports increased
slightly, resulting in an expanded trade deficit, de-
spite a significant growth of retail sales, bank de-
posits, commercial bank loans 2ad tourist arrivals
(EC News, Dec. 29, 1989).

54

3.2 ENVIRONMENTAL IMPLICATIONS

The preceding summary of major eco-
nomic trends and priorities for Grenada high-
lighted thie following strategic goals for the
Grenadian cconomy over the next five yecars
(World Bank, 1988):

- Reduction of the current account deficit

Improvement of incentives for food
producers

Upgrading tourism, especially attractions
and facilitics fcr overnight visitors

- Increasing the number of manufacturing
and other industrics

Reducing the number of public sector
enterpriscs.

The public scctor investment program
(PSIP), which has been defined to achicve this
agenda, includes substantial investments (70 per-
cent of total programmed funds) in capital infras-
tructure, such as roads, telecommunications, elec-
tricity, water supply and sewerage (World Bank,
1985).

The clements of this program with the
most direct implications for the environment are
obviously the road maintenance and improvement
program, the extension of the sewerage systems,
improvements to the water supply, and solid waste
management systems.

In general, sensitivity to or awareness of
the environmental needs or consequences of pub-
lic sector cconomic activitics in Grenada is not
well developed. Notions of "sustainable develop-
ment” are not embedded in the investment strate-
gics for public works or agriculture. Optimum
rates of exploitation of natural resou.ces tend to
be equivalent to the maximum short-term yield to
Grenadians.

It is now generally believed that the single
public program with the greatest environmental
impact is road building. The effects of a roads
prograia are felt for generations and are geaerally
irreversible. They include:



- Direct construction impacts, including in-
creased run-off and risks of land slip-

pages.

- The (often uncontrolled) movement of
large numbers of people into previously
untouched natural areas.

- Opening large tracts of land to capital-
intensive cultivation. This usually means
destruction of land cover, extensive physi-
cal disturbance of soils, and possible sur-
face and groundwater pollution from fer-
tilizers and pesticides.

Alter road building, stimulation of agri-
culture is likely to be the economic development
program with greatest potential for affecting natu-
ral resources. In this regard, Grenada erjoys
some significant environmental advantages in the
area of spices which will remain its most lucrative
crop. Spices are relatively high value and low in
labor intensity. It is probable that many of the
tree crops can be combined with cultivation of
food crops in innovative and cost-effective agro-
forestry projects.

Prc.notion of tourism is unquestionably
dependent upon the promotion of sound resource
management programs. tourism development
can have positive impacts too, including increased
preservation of natural and historic areas, im-
proved water quality, and construction of major
sewerage systems in key resort arcas such as
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Grand Anse, to suggest a few. These issues are
discussed in more detail in Section 7 of the Profile.

Promotion of manufacturing industriey
can have a negative impact on environmental pa-
rameters, but as a matter of public policy this is
unlikely, given the high visibility of new industrial
ventures and increasing public sensitivity to new
polluting activities. There is a difference, however,
between actions approved as a matter of policy
and those effects which result from mis-
representation by the investor and inability of gov-
ernment to assess or monitor industrial conditions.
Government requires a strategy for monitoring the
environmental impacts of manufacturing activities
and a cost-effective means for securing technical
assistance on short notice, when needed.

Depending on the country’s overall en-
ergy and water development plans, improvements
to these key infrastructure systems can have major
impact on the country’s forest resources and fresh
water reserves and carry the increased risk for
polluting incidents.

Indirectly, reforms to the country’s tax
and banking systems are likely to have long term
impact on natural resource management issues,
including, in particular, the kind of cultivation
practices supported for export agriculture and the
location and infrastructure provided for new
housing.



Levera Pond, Grenada. This unusual pond-wetland area should be one focal point of a national park
system for the country -- some features protected for their nataral and biclogical value, with other
areas developed for their recreational and educational qualities.
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SECTION 4 THE NATURAL RESOURCE BASE

4.1 FORESTS AND FORESTRY

4.1.1 Overview

Ever since the earliest days of colo-
nial settlement, clearing by humans, coupled
with occasional severe hurricane damage,
have greatly reduced Grenada's natural
forests. Today remnant natural forests exist
mostly in areas with extremely steep terrain
and poor accessibility. In 1982 Eschweiler
(1982b) calculated that about 9,800 acres (13
percent) of the total land area of Grenada and
450 acres (5 percent) of Carriacou were under
forest cover of one type or another. Another
7,360 acres {10 percent) of Grenada and 2,475
acres (25 percent) of Carriacou were covered
by "woodland and scrub” not being used for
grazing, According to Miller, et al. (1988),
about 4,800 ha of nominally "forested” land
belong to the Government, including 3,260 ha
of Crown Lands and thc 1,540 ha Grand
Etang Forest Reserve.

Johnson (1985) has provided a cap-
sule history of the devclopment of forestry in
Grenada. The earliest European colonists in
Grenada cleared the forests over most of the
lower elevations to plant sugar, along with
some indigo and cotton. In the later devel-
opment of the island, practically all land right
up to the mountain tops was divided into es-
tates (although some mountainous arcas were
reserved as Crown Lands), and plantations
were cultivaied with cash crops up to the
highest practicable limits. A few landowners
reserved belts of forest on the ridge tops as
protective measures (Beard, 1949), but most
of the higher lands not planted in cash crops
were farmed by shifting cultivation to produce
foud for the estate laborers.

E.D.M. Hooper, an officer of the In-
dian Forest Service, was apparenty the first to
make a formal report on tac forests of
Grenada and Carriacou {Hooper, 1887). He
recommended that forests on ridges and wa-
tersheds be protected as reserves for water
conservation purposes. A forest ordinance
passed in 1906 set aside 1,000 ha (2,500 ac) in
Grenada, including some Crown Lands and
some acquired lands, as the Grand Etang
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Forest Reserve. This was enlarged in 1963 to
1,547 ha (3,868 ac) (see Figure 4.1(1)). Some
136.4 ha (546 ac) of highlands in Carriacou
were also designated as Forest Reserves
(Figure 4.1(2)). In 1910 a Forestry Board was
appointed.

A report by Marshall (1932), an offi-
cer of the Trinidad and Tobago Forest De-
partment, recommended the creation of addi-
tional forest reserves, a reforestation project,
and the exploitation of the Grand Etang Re-
serve, In 1935 the administration of the For-
est Reserves was assigned to the Department
of Agriculture. Beard (1944) listed nine silvi-
culture projects which had been undertaken in
Grenada since 1938, including the re-
forestation of the Les Avocats watershed
which was started in 1943; he also rec-
ommended that a forest inventory and work-
ing plan for management of the Grand Etang
Reserve should be prepared. Nothing came
of any of these recommendations r.xcept for
the reforestation project.

The story of forestry in Gi~nada from
the latc 1950's on is largely the history of
Government’s management of the Grand
Etang Forest Rescrve and various small gov-
ernment plantations of cxotic timber species.
Hurricane Janet struck Grenada in 1955 and
severely damaged about 60 percent of the is-
land’s timber resources, including large parts
of the forest in the Grand Etang Rescrve. A
Forestry Division was cstablished under the
Department of Agriculture in 1956; it became
an autonomous entity in the 1960's but was
then once more subsumed under tne Depart-
ment of Agriculture,

PLANFATION FORESTRY
There are generally a number of
reasons given for the cstablishment of forest

plantations, including;

- toreforest degraded lands;
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Figure 4.1(1).
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CARRIACOU ﬁ\

KEY PLACE NAME AREA (HA)
1 HIGH NORTH 32.0
2 MI. PELEE 3.2
3 CDMETARY 3.2
y  TIPLAU WELL 0.4
5  GREAT HOUSE 2.4
6  BELAIR RIDGE 18.0
7 HOSPITAL 10.0
8  CRAIGSTON KIDGE 4.0
9 BLLAIR PARK AND TTAK 8.0 !
10 ROCK QUARRY 10.8 i\
11  BFAUSEJOUR WATERSHED 22.4 \‘\
12 TOP HILL - BELAIR FOAD UNIT 0.8 >
13  HILLSBOROUGH WATERSHED UNET 20.0
14 HILLSEOROUGH W. (SMALL UNIT) 0.4
15  CHAPEAU CARRE 0.4
CARRIACOU TOTAL 136.0
16 PITOW (PETIT MARTINIQUE) 0.4
GRAND TOTAL 136.4

[$7%5] FOREST RESERVES

BN PROTECTIVE FOREST AREAS

[ITT] AGROFORESTRY PROJECT AREA

== AREAS FORMERLY AS FOREST PESERVES

Figure4.1(2). Location of forest reserve areas in Carriacou (source: Weaver, 1989).

59




- to control 5oil erosion and main-
tain watersheds;

- to reduce the pressure on natural
forests;

- to generally improve the economy
of the country by reducing im-
ports of forest products;

- to increase production of specific
forest products;

- to create employment opportuni-
ties especially in economically de-
pressed rural areas.

In Grenada until recently the primary
motivation for plantation forestry involved
mainly the first two of these objectives, i.e., to
stabilize eroding ridges, watersheds, road-
sides, and streambanks. The forest damage
resulting from Hurricane Janet in 1955 more
than anything else spurred the development of
forest plantations, since the threat of erosion
was acute and disaster relicf funds were made
available to reforest damaged areas. The
Forestry Department embarked on a large
program of tree planting in 1957; to date
about 165 ha have been established in Les
Avocats, Panama, Grand Etang, Petit Etang,
Vendome and St. Margaret (Figure 4.1(3)).
More than 90 percent of the area was planted
in Blue Mahoe, and about six percent in
Caribbean Pine.

The Blue Mahoe (Hibiscus elatus),
widely used for reforestation projects
throughout the region, is originally from Ja-
maica but grows successfully in Grenada. The
wood is used locally in the manufacture of
furniture. It is fast growing and beneficial for
soil and water conservation. Caribbean Pine
(Pinus caribaea), a species originaily found in
Central America and the Greater Antilles, has
shown gocd growth in other areas and is said
to be comparable in timber quality to the U.S.
Southern Pine. Rotation ages of 20-25 years
for pine and 30-35 years for Blue Mahoe have
been estimated (Stolz, 1986, in Miller, ef al.,
1988). However, some authorities (e.g., Ford
in Miller, et al., 1988) have questioncd the
value of planting with pine since experience in
Jamaica has shown that variations in wood
density may preclude its use in structural ap-
plications,

In recent years, in line with GOG
policy, the attention of the Forestry De-
partment has turned to greater utilization of
forest plantations for timber and fuelwood
production, thereby reducing pressure on nat-
ural forests, reducing imports of wood prod-
ucts and creating employment. Two nurseries
are presently operated by the Forestry De-
partment at Vendome for the production of
timber and Christmas tree seedlings. The
GOG would like to expand local production of
wood and wood products to reduce the im-
portation of these products. Of the 1985 con-
sumption of 20,000 cubic meters (roundwood
equivalent) of commercial wood products,
only 12.5 percent (a roundwood equivalent of
about 2,500 cubic meters) was supplied by lo-
cal production . Ninety-seven percent of the
remaining 17,500 cubic meters that were im-
ported was used in the construction industry
and only three percent in the furniture in-
dustry (Kehr, 1986).

Most of the local production comes
from private lands, forests and bushlands, with
a small but increasing share from public
plantations. There are four local sawmills,
one of which is operated by the Forestry De-
partment at Queen’s Park. In 1986 none of
the mills had secondary processing equipment,
there was no drying kiln on the island, and
there was only one saw capable of processing
logs from old-growth forests or mature plan-
tations (Miller, et al., 1988).

The Forestry Department is inter-
ested in expanding the acreage in forest plan-
tations by reforestation of logged natural for-
est, abandoned agricultural lands and "idle”
lands with fast-growing exotic timber species.
In addition, about 37 percent of the 670 ha of
land currently involved in the Model Farms
program (sec Section 5) was designated as
"marginal lands” inappropriate for agriculture,
and Kehr (1986) recommended that these ar-
cas should be developed for plantation forests,
including roads, with an average of 3.4 ha of
forest per farm.

Some experimentation in the use of
agroforestry for watershed protection has
been carried out at the government-owned
Annandale Estate.  Another agroforestry
project has been proposed for the Dumfries
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Figure 4.1(3).

Weaver, 1989).

Location of nurseries, forest plantations, silvicultural experimental areas, and Morne Delice Moist Forest (source:




area in Carriacou as part of the GOG/OAS
integrated development concept for that is-
land (see Section 4.2 for further discussion).

NATURAL FORESTS

In 1982, when the most recent land
use map was prepared by the Department of
Agriculture with the assistance of FAO, most
of the 9,800 acres covered by "natural” forest
in Grenada were concentrated in the Grand
Etang Forest Reserve and in the Mount St.
Catherine area. Of this arca, only about 2,500
acres (1,000 ha, or three percent of Grenada)
are estimated to be covered by natural forests
which have been relatively undisturbed by
man.

In 1978 and 1979 the first forest in-
ventory of ‘Government lands in Grenada was
carried out by two Peacc Corps Voluntzers,
but it did not include the forests in thc Mount
St. Catherine arca. The inventory covered the
whole of the natural forest area in the Grand
Etang Reserve south of the St. George's to
Grenville Road (Potter and Potter, 1979).
The inventoricd arca comprised approxi-
mately 1,000 ha (2,500 ac), not only in the
catchment of the Great River but southwards
over the watershed into St. David's (Figure
4.1(4)). A 348 ha (860 ac) "high density” zone
was identified in the Great River watershed
and a "low density” zone of 647 ha (1,599 ac)
mainly outside the Great River catchment.
Timber volumes in the high density zone were
estimated at 229 cubic meters/ha (3,269 cubic
fect/ac) over 15 cm (6 in) diameter at breast
height (dbh), giving a gross volume of 80,000
cubic meters (2,800,000 cubic feet). Volumes
in the low density zone were estimated to be
64 cubic meters/ha (901 cubic fect/ac) over
15 cm dbh, with a gross volume of 41,000
cubic meters (1,456,000 cubic feet).

When the Grenadian Government
was overthrown by revolution in 1979 (sce
Section 1.2), the People’s Revolutionary Gov-
ernment (PRG) assigned the functions of the
Forestry Division to a new statutory body
called the Forestry Development Corporation.
Under the PRG’s mandate to utilize
Grenada's forest resources to reduce reliance
on foreign wood, earn foreign exchange and
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provide employment, Potter and Lewis (1979)
wrote a working plan for the Grand Etang
Forest Reserve. This plan called for the en-
tire area of 995 ha of natural forest to be clear
felled in approximately 80 ha plots each year
over a 15 year period. Clear-cut areas were to
be replanted with plantations of exotic timber
species. Access was to be via an extensive
network of roads, and logs were to be hauled
to a portable saw mill on rubber-tired skid-
ders. Estimated annual production was two
million board feet of sawn timber (equivalent
to 7,920 cubic meters of solid wood in the
round).

In 1980, in response to a PRG re-
quest for assistance with a proposed inte-
grated forest industry complex based in Grand
Etang Reserve, an FAO mission (FAO, 1981)
sclected from the previously inventoried area
of 995 ha an "intensive forest management
arca” of 575 ha lying in the Great River basin
(the "project area” in Figure 4.1(4)). It was
estimated to contain 50,000 cubic meters of
timber after subtracting a 38,000 cubic meter
allowance tor heart rot and felling damage. In
1982, a consultant’s report (Hodam and Asso-
ciates, 1982) positively assessed the cconomic
and technical feasibility of using waste timber
from the Grand Etang logging project to pro-
duce 25 percent of the country’s charcoal
needs and 850 kW of electricity. A land eval-
uation report was also prepared for the Great
River watershed by an FAO consultant
(Eschweiler, 1982d).

In 1983 a team of consultants working
for the Caribbean Development Bank
produced a report (Dcutsche Forstinventur
Service, 1983) expressing serious doubts about
the feasibility of the proposed forest industry
project in Grand Etang Reserve. They
pointed out that Gommier is not a prime
timber species and is not widely accepted in
local markets. The costs of building roads is
high, and the team felt it was doubtful the
project could show a net positive cconomic
benefit if road construction costs (especially
roads built in an environmentally sound
manner) were considered.  The consultants
recommended a feasibility study, and stressed
the environmental impacts of clear felling on
steep erodible slopes in a major watershed. It
is noteworthy that this seems to have been the
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first time anyone had officially raised ob-
jections which took the environmental impacts
of the project into consideration.

Following the October 1983 military
intervention by the forces of the United States
and six Caribbean naticns, a Forestry
Department was again set up under the
Ministry of Agriculture. In 1984 the British
Overseas Development  Administration's
Forestry Advisor, W. J.  Howard,
recommended that a new forest inventory of
Grand Etang Reserve was needed. This was
necessary because the original inventory
report did not provide a brecakdown by tree
species and diameter class, and the field data
from this survey were no longer available. At
the request of GOG, the British Overseas
Development Administration funded a forest
inventory project which was carried out in
1985 by M.S. Johnson.

Johnson's (1985) study area covered
546 ha, all located within the watershed of the
Great River (sce Figure 4.1(1)). Using aerial
photographs, he stratified the forest into types
bascd on Beard's 1949 classification and
found that rain forest (thc only type with
commercially cxploitable volumes of timber)
covered some 328 ha. Using stecpness of
slope as the sole criterion, he divided the
project arca into two zones: a 190 ha
"exgloitable zone” in areas with average slopes
less than 30 degrees and a "non-exploitable
zone" with slopes greater than 30 degrees.

Only 159 ha of rain forest fell within
the exploitable zone, comprising about 84
percent of the exploitable zone and 29 percent
of the total area. Gommier is the dominant
specics in exploituble forest, accounting for
62,800 cubic meters (or 81 percent) of a total
gross timber volume of 77,200 cubic meters in
the 190 ha exploitable arca. Over 90 percent
(56,520 cubic meters) of the Gommier was
judged to be merchantable.

Johnson recommended that logoing
should be confined to the 190 ha exploitable
zone plus a 90 ha ‘plantable area” in
secondary scrub and Bluc Mahoc plantations.
No logging should be done where slopes
locally exceed 30 degrees or closer than 20 m
to the main course of the Great River. He

estimated that, of this total project area of 280
ha, about 250 ha would be suitable for
conversion to plantations of exotic species
(allowing 30 ha for locally unplantable areas).
To minimize damage to the soil, he recom-
mended that logging should be done by
mobile tower yarder systems; skidders should
only be used locally in areas of gentle slope.

FAO has continued its studies of the
forestry sector under its Forest and
Accessibility Development Technical Co-
operation Project and has made recom-
mendations in a serics of recent reports
(Gardiner, 1986; Kchr, 1986; and Stolz, 1986;
summarized in Miller, ef al., 1988). Gardiner
(1986) estimated that plantations and a
somewhat larger area of exploitable rain
forest (275 ha instcad of 190 ha) in the Grand
Etang Reserve can sustain an annual cut of
about 2,180 cubic meters. Gardiner also
recommends the use of a light skyline cable
yarding system mounted on a truck, with logs
cut up at the stump. With such a relatively
low production system, logging could be re-
stricted to the dry scason, if a suitable log
storage facility were built (Miller, et al., 1988).

These more recent FAO forestry de-
velopment recommendations still put consid-
crable emphasis on industrial forestry while
also stressing sustained yicld management,
strict erosion controls during road building
and logging, protection of watersheds, and
recreational and tourism development in
ecologically fragile and scenic areas. How-
ever, forest cover loss -- whether due to illegal
felling of trees for timber, land clearance for
cultivation, or removal of wood for fuel --
continues to be of concern in Grenada. Re-
forestation figures since 1957 show that on av-
crage, only 5.7 ha per year have been planted
(Weaver, 1989).

A Forest Management Plan for forest
reserves and other lands in  Grenada,
Carriacou and Petit Martinique is currently
being prepared by GOG with the technical as-
sistancc of an FAQO consultant (Wecaver,
1989), focusing on plans for utilization pro-
grams, reforestation, and nurseries.



4.1,2 Problems and Issues

(1) Proposed logging scheme ir the
Great River watershed. The last remaining
large stand of "natural” forest is located in the
upper watershed of the Great River (Stolz,
1986). Beard (1949) studicd this area and sin-
gled it out for special mention as an interest-
ing example of mature high forest which be-
longed physiognomically to the rain forest,
lower montane rain forest, and montanc
thicket formations. However, perhaps due to
profound modification by selective felling of
valuable timber species in the nineteenth
century, he found that this forest differed con-
siderably from forests on most other West In-
dian islands in terms of floristic composition.
Evidently protection afforded by the Forest
Reserve had allowed the forest to recover to a
mature structure by the 1940's, but floristic re-
covery had not yet attained a "climax” state.

This arca has long been targeted by
the Forestry Department & part of a scheme
for timber cxploitation in the Grand Etang
Forest Reserve, the history of which has been
summarized above. The terrain in this part of
the Grand Etang Forest Reserve is very steep
and highly dissccted, is subjected to high
raiafall and has large arcas of unstable soils.
According to Johnson (1985), in order to
protect the densely developed communities
downstream, it is vital that the logging project
should not causc serious damage to the natu-
ral drainage system in this arca. Johnson
downplays the probable negative environ-
mental impacts of the project in favor of pro-
viding a straightforward, descriptive forest
inventory, but a close reading of his report re-
veals some rather impertant concerns.

For example, the Capital Clay Loam
soils which prcdominate in the arca arc un-
stable and susceptible to crosion. Some
places with very steep slopes are often subject
to landslips, causing the loss of all shallow soil
above the parent material.  Vernon, et al.
(1959) stated that these soils on land in the
20-30 degree slope category are marginal for
cultivation duc to extreme danger of crosicn.
In slope categorics greater than 30 degrees,
they rccommend that the land should never be
cleared of its natural vegetation because of the
danger of excessive crosion and landslips.
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Johnson notes that the slopes shown
on the topographic maps used in his survey
are too conservative, since they represent the
shape of the tree canopy rather thra the ter-
rain beneath it. He found the terrain to be
even more rugged than the map contours sug-
gest, and he recommends that a ground survey
be carried to mneasure the actual slopes. John-
son admits that local arcas with slopes stecper
than 30 dcgrees will be found within the ex-
ploitable arca; conversely, some areas with
slopes less than 30 degrees will be found in
the non-exploitable zone. He points out that,
although the proposed logging road align-
ments generally follow ridge crests, it will be
important that the loggers resist the tempta-
tiou to reach isolated “cxploitable” arcas by
driving roads through steep terrain where ero-
sion and severe disruption to drainage is likely
to result. However, he offers no comment on
the likelihood of such restraint actually being
exercised.

Johnson further states that ecven
under undisturbed forest the present rates of
natural crosion in the watershed are sufficient
for the Great River to be discolored with
scdiment during heavy rainfall, and flash
floods occur at such times. In the study area,
streams run in steep-sided V-shaped valleys or
even ravines, ridge crests arc frequently less
than 10 m broad, and slopes generally are in
excess of 20 degrees. In this type of terrain, it
is likely that the erosion impacts mentioned by
Vernon, et al. will occur when the natural for-
est is clear-cut and roads ar- built on 20-30
degree slopes. It is also likely that whatever
crosion does occur will not be filtered out by
leaving a thin strip of forest on the main
course of the Great River itself (to say nothing
of its tributaries).

In order to avoid the undesirable
conscquences of clear-cutting large arcas in
the Great River watershed, selective logging,
tropical shelterwood, and clear-cutting in
small blocks followed by reforestation with
fast-growing spccics have been suggested by
other consultants. For example, Stolz (1986)
rccommends that the mnin and central parts
of the arca should be managed by a
"permancnt tropical shelter wood system” (i.c.,



a system that maintains a certain amount of
tree cover), aiming at:

- promotion of natural regeneration
and permanent soil cover;

- maintenance of natural vegetation
on exposed ridges;

- enrichment planting in palm
brake areas;

- restriction of logging to slopes less
than 30 degrees;

- clear-cutting and conservation
plantations onl. in the heavily
hurricane damaged, relatively flat
arcas along the St. George's to
Grenville Road;

- sustained yicld management;

- strict erosion controls for roads
and logging activitics;

- establishment of permanent mon-
itoring plots in managed forests.

However, Gardiner (1986) contra-
dicts Stolz and states that in this kind of tropi-
cal rain forest under the cxisting conditions,
shelterwood management is impractical be-
causc of difficultics in extracting the timber
without damaging the remaining trees. He
recommends instcad that clear-cutting in
small blocks using a mobile tower yarder and
skyline cable system is the only practical solu-
tion.

Aside from the apparently unresolved
question of which logging method would be
the least damaging, all the FAO consultants
have emphasized the extreme importance of
proper design, construction and maintenance
of logging roads. It scems clear th::t this log-
ging project, if it can be done in an ccologi-
cally acceptable manner at all, can only avoid
heavy soil loss by the use of advanced and ex-
pensive means of erosion control. In this type
of terrain, such measures are rarely successful
even in affluent countries with relatively strict
environmental control regulations and en-
forcement. In a devcloping nation like
Grenada, which lacks the funds and expertise
to maintain even the main thoroughfares of
the nation in good repair, it would scem to be
very unlikely that the proper controls would
be implemented and maintained throughout
the life of the project.

Kehr (1986), a consultant wita FAO,
points out that logging on such steep terrain
and vulnerable soils with only a few small ex-
ploitable patches available within the total
arca, requires building a relatively high den-
sity of logging roads at very high costs (US$60
- 75,000 per km in 1986). Morcover, previous
cconomic fea- ibility studies of the Great River
basin logging projcct charged only the yearly
road maintenance costs to the final costs of
the extracted logs. Kchr states that unless the
road construction costs can be charged to
"other cconomic activitics than ferestry such
as tourism, environmental protection and wa-
ter conservation,” the proposed forestry de-
velopment seems to be economically unfeasi-
ble and should be dropped. The justification
for charging the road costs to other sectors
(when no impact or costs would exist without
a forestry projec) is not explained and would
appear to be simply an example of "creative
bookkeeping” to avoid internalizing full envi-
ronmental costs.

In summary, scverc damage to the
watershed of the Great River remains a dis-
tinct possibility if this logging project is car-
ried out. Stolz (1986) rightly cautions that de-
structive cxploitation of the forest resource in
this watershed would incur very large envi-
ronmental and socio-economic costs, which
would probably far outweigh any short-term
cconomic benefits derived from the harvest of
its timber. Grenada would inevitably have to
bear the costs of hcavy soil erosion in the wa-
tershed, flash flooding, siltation of water
treatment plant intakes and hydroelectric fa-
cilitics, sediment deposition in the Great
River, significant flood damage to the lower-
lying, denscly populated towns and cultivated
areas, and seditnent damage to ncarshore ma-
rinc ecosysteins. In return for this heavy envi-
ronmental cost, the cstimated long-term an-
nual harvesting volume from the arca would
amount to 2,180 cubic meters (Gardiner,
1986) or about 10 percent of the 1986 annual
demand for wood products.

Given its species composition (mainly
Gommicr, Dacryodes excelsa, with a relatively
low commercial valuc), average trunk diame-
ter and age distribution, the short-term rev-
enues from timber exploitation of this forest
may fall far short of possible future profits de-



rived from other economic uses such as nature
tourism and watershed protection. Today the
forest is also of considerable scicntific interest
for studies of rain forest rccovery in island
ecosystems, since it has been under protection
for more than eighty years and is onc of the
few wet forest arcas studicd by Beard in the
1940's which has remained essentially undis-
turbed by man. Much the same is truc of the
moist forest remnant which still survives at
Morne Delice.

(2) Additional areas for watershed
protection. The north central parts of
Grenada, c.g., the massif of Mount St
Catherine, arc also areas with high rainfall,
extremely stecep slopes and crodible soils.
There is an urgent need to designate addi-
tional areas in this part of the island for wa-
tershed protection, cither as forest reserves,
national parks or multiple-use arcas (Stolz,
1986). A plan for a nationwide system of na-
tional parks and protected arcas which ad-
dresses this nced by proposing  several
"multiple-usc arcas” has been prepared
(GOG/OAS, 1988d) but so far has not been
officially accepted by Government.

Multiple-use designation implies an
intent to manage areas so as to optimize the
level of various activitics allowed in them, c.g.,
protection of water supply, production of for-
est products and forage, provision of wildlife
habitat, hunting and recreation. Three sub-
watersheds recommended as  multiple-use
areas in the 1988 GOG/OAS study
-- the Annandale catchment, the Mount
Hope/Clabony catchment and the Concord
catchment -- are cspecially important. The
proposcd parks and protected arcas plan
points out that in addition to the Forestry De-
partment, the Central Water Commission and
the electrical utility company should also have
an interest in the integrated management of
watersheds., However, no formal institutional
arrangements exist between these bodies and
the Forestry Department (sec further discus-
sion in Section 12).

(3) The Moist Forest at Morne
Delice. Perhaps 10 ha - 25 ha of the moist
forest remnant at Morne Delice (see Section
1.1.5 and Figure 4.1(3)) still exist. This late
secondary forest is currently under threat
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from piecemeal housing development, char-
coaling, and conversion to plantation forest.
Apparently much if not all of the land is Gov-
ernment-owned, but it seems that no bound-
ary map is available. There is a nced to sur-
vey the boundaries and gazette them and to
take action to protect the remaining forest
from further damage.

(4) Fuelwood Production. Charcoal
has traditionally been the primary cooking
fuel in Grenada. The continued demand of
poor and marginalized rural populations, in
particular, for charcoal and firewood con-
tributes to the overall exploitation of forest re-
sources. Since the early 1980's, concern about
the contributory role played by fuclwood cut-
ting or charcoal production in deforestation
has incrcased, but there are no reliable data
on utilization of these fuels in Grenada or
rates of deforestation related to their use.
Therefore, the current status of fuelwood har-
vesting and its impact on forests is difficult o
state with any degree of confidence or relia-
bility.

A 1980 UNDP survey found that
charcoal was used in 75 percent and fuclwood
in 51 percent of Grenadian houscholds for
cooking. The quantity of these products pro-
duced locally was cstimated by UNDP at a
roundwood equivalent of 14,923 to 19,500
cubic meters per year, and the total demand
was estimated by a FAQO consultant to Le a
roundwood cquivalent of 40,000 cubic meters
per year (Kehr, 1986; Smith, 1986). Smith be-
licves these figures to be very suspect since he
feels that such quantities would quickly di-
minish the existing forest resources.  Never-
theless, it scems that fuclwood cutting may
represent a significant impact on the environ-
ment in Grenada, one which requires further
research aimed at accurate quantification.

Fuclwood plantations do not appecar
to have been tried on any large scale in
Grenada. Limited experience has been gained
with experimental plantations for charcoal
production by the St. Lucia Department of
Forest and Lands, as part of a regional OAS-
funded study on Leucacna (Leucaena
leucocephala) yiclds. Proponcnts of the fast-
growing Leucacna species had anticipated av-
crage annual growth rates of approximately 50



cubic metres per hectare per year, or about
/50 cubic feet/acre, when the original exper-
iments were established. However, assess-
ments of early plantings under a community
forestry project indicate actual Leucaena
yields are consideravly less than expected --
ranging from 16 cutic metres/hectare/year to
a high of 38 cubic metres/hectare/year
(CCA/IRF, 1988). These yields may reflect
lower than optimal inputs and the early ex-
perimental stage of community management
strategies.

4.1.3 Policy Recommendations

For the most up-to-date, detailed
recommendations on forests and forestry, see
Weaver's (1989) recently completed technical
report for FAO, Forestry Development:
Grenada.

FOREST MANAGEMENT

* The highest and best use of the few
remaining mature or nearly mature forest
stands may well derive from conserving a
major portion of them for their potential as a
genetic reserve, for wildlife habitat, for water-
shed protection, for education, for scientific
research and for nature tourism development
(Stolz, 1986). Secondary forests and planta-
tion forests are more suited for the production
of forest products.

RESEARCH

* The rationale for the current em-
phasis on exotic species in Grenadian planta-
tion forestry needs to be examined. In St.
Lucia, CIDA has proposed that a review of
Beard’s 1949 classification of the indigenous
forest be carried out and that one or more in-
digenous and/or exotic species, adapted to
each ecological condition, be identified, fol-
lowed by establishment of small experimental
plantations of species within each ecological
type. Research efforts would be initiated
which focus on the most highly valued iu-
digenous specizs, with a view toward estab-
lishing silviculture prescriptions for these. A

similar program in Grenada would be de-
serving of consideration.

* Research to select the most appro-
priate silviculture system needs to be con-
ducted with indigenous species in each of the
major forest types. The major silviculture al-
ternatives for tropical forest management are
plantations, shelterwood cuttings, secondary
forest management following natural distur-
bance or logging, enrichment plantings, and
agroforestry with timber species. All of these
management systems have already been tried
in Grenada (Weaver, 1989), but in most cases
the experiments were abandoned after a few
years and results were inconclusive. A long-
term program to compare ‘he merits of the
various alternatives is nceded.

* Throughout the Caribbean region,
dry forests have been disturbed more than any
other type, and Grenada is no exception. At
the Virgin Islands Biosphere Reserve in St.
John, U.S. Virgin Islands, techniques are be-
ing developec. for the restoration of degraded
dry forests. Similar research should be ap-
plied to the dry forests in the area of the pro-
posed Levera National Park, perhaps through
a cooperative agreement with the Virgin Is-
lands Biosphere Reserve. Such a project
would be of considerable value to neighboring
islands and to the region. The moist forest at
Morne Delice could also benefit from a simi-
lar approach.

FOREST CONSERVATION AND
DEVELOPMENT

* To reduce and eventually halt for-
est cover loss, GOG conservation and re-
source development policies need to be re-ex-
amined to focus on the need:

(1) To prevent agricultural en-
croachment and the harvesting of trees in
specifically designated "completely protected”
forest arcas;

(2) To provide for carefully su-
pervised harvesting on the basis of ecologically
sound, sustained yield management in other
parts of forest reserves, including natural for-
est areas and plantations, which should be



zoned according to their most appropriate
use, e.g., ‘wildlife conservation/sustained
yield production” and "exploitation/conversion
to plantation forest”,

(3) To develop new plantations in
areas where they are appropriate, such as on
marginal farm lands, and on some degraded
forest lands;

(4) To rigorously defend water
catchment areas against encroachment and to
permit no land use other than controlled
forestry in such areas.

* Specific recommendations to assist
in carrying out these general policy goals in-
clude:

(1) Experimentation with agro-
forestry techniques. Given the high costs of
plantation maintenance and the continued in-
fringement on protected natural forests by il-
legal farming, additional pilot projects in
agroforestry such as the Annandale project
(see Secticn 4.2) should be implemented to
test their feasibility for future plantation
maintenance. In siich projects, farmers inter-
plant agricultural crops vith forest trees on
selected sites which are monitored and cvalu-
ated.

(2) Support for an integrated wood
products industry. The premise that a viable
wood products industry in Grenada is not only
desirable but possible still needs further in-
vestigation and testing. To achicve this goal, a
plan to rationally link processing facilities to
both supply (quality and quantity of available
timber) and to demand (existing markets) is
needed. Attention should be focused rot on
the remnant areas of natura! forest, bui on
plantations of native and exotic species.

Appropriate technology for logging,
transporting and processing of timber needs
to be adapted to Grenada. Existing roads
should be upgraded and maintained; road de-
sign for any additional forest access roads
should follow stringent soil and water con-
servation requirements.

(3) Support should be provided for
upgrading existing small saw mills to process
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trees bharvested under the forest management
program and to provide lumber for the local,
small-scale woodworking industry (Miller, et
al., 1988; Stolz, 1986).

A great deal of information already
exists on the structural and mechanical quali-
ties of pative Caribbean woods. Support sys-
tems for incorporating native woods into the
local construction and furniture industries
need to be developed, including drying kilns,
treatment, ard engineering specifications.

(4) Expansion of protected water
catchment areas. It has been proposed ihat
forest reserves established primarily for water
catchment purposes should be increased in
size, and that a long-term program of af-
forestation should be undertaken (Stolz,
1986). Increasing the sizc of watersheds
falling under protected management strategics
(by incorporation as part of the national parks
and protected arecas system) is an option
which must be seriously examined by ap-
propriate government agencies. Before this
can happen, Crown Lands which offer poter-
tial for forestry must be surveyed, gazetted,
and demarcated.

(5) Incentives for the practice of
private forestry management -- e.g., technical
assistance, tax credits -- nced to be studied,
and legislation that will strengthen the ability
of Government to protect and manage critical
land areas, including private watersheds, is
needed. In St. Lucia, for example, the institu-
tion of a levy on domestic water bills to raise
funds for the purchase and maintenance of
key private forested watersheds has been rec-
orimended. This is an innoative proposal
and could serve as a model {or the Eastern
Caribbean region.

* A sii-ilar source of funds will need
to be identificd n: Grenada to finance protec-
tive measures such as the following;

(1) purchase of conservation ease-
ments (where the owner agrees not to do
certain things, e.g., build a road, cut tiees,
harvest fuelwood);



PRECEPTS ON SOCIAL FORESTRY *

The term social forestry has been used to distinguish a new approach to the management of
trees, which is different from the technically and commercially directed development that pre-
viously prevailed in the field. Commercial foresiry deals with trees on a large scale, in mono-
crop operations, and without involvement of the people who live in and around the forests.
Conventional approaches often appear to regard people as enemies rather than as partners in
forest management and include no more local institutional development than assigning a few
technicians and many forest guards.

Soclal forestry recognizes the need for associating local people closely with any forest man-
agement effort. In social forestry, trees are managed in association with other plants and
animals, often in small or fragmented areas. Multiple uses not necessarily for market sales
are emphasized, and management is done largely by the people living nearby and primarily
for their benefit.

Users of forest resources are an ambiguous grcup even w.en the resources themseivss are
readily identifiable and delimitable. Not only do persons in the immediate area t:iize the re-
sources, but outsiders may use them as well. Therefore, voluntary user groups cannot be re-
lied upon as a management institutior.. More authoritative institutions, such as local govern-
ments, are usually required to regulate outside as well as local resource use and to mobilize
people's time and funds for improving the resource base.

Successful forestry management depends or the cooperation of the poorer strata in rural
areas as well as the richer ones. Although local governments are ofterr dominated by the
more substantial elements of the community, thay are more likely than central government
agencies to produce a consensus on a resource management regime that is broadly per-
ceived as fair and binding.

With appropriate technical guidance, lo<ally elected bodies at the village level can provide ef-
fective institutional support for small social forestry schemes. However, sirply assigning
certain responsibiities to local government within administratively conceived and imple-
mented social forestry programs is not the answer. Since the benefits from planting and pro-
tecting trees are relatively long-term, before local people will commit their time and effort to
forest management, they will usually require unambiguous control over use rights and bene-
fits.

Tha local government should therefore be given clear responsibility for the resources, and all
or most of the immediate benefits from improved management should accrue to the commu-
nity. If by doing this forests are preseived, soil erosion reduced, and the water cycle pro-
tected, there are obvious gains at the national leve! as well.

* Source: Uphoff, 1986.

(2) payment of a premium for im- (4) payment for a long-term lease of
proved landscave/forest management, e.g., watershed land needing protection;

terracing of damaged areas or reforestation;
(5) compensation for landowners

(3) purchase of development rights; for down-zoning (reclassifying) land as a re-
stricted or no development, protected area
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(which might allow certain uses but not
others, by definition).

FUELWGOD

* A more systematic evaluation of
fuelwood extraction rates is required in order
to identify specific areas in Grenada where
continued harvesting for this purpose poscs a
serious environmental problem. Although
conclusive documentation is not presently
available, it would appear that fuclwood pro-
duction may represent a high-risk threat to
forest resources at this timec. Obvious areas of
concern arc the forest reserves as well as pri-
mary watersheds where removal of ground
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cover for any reason endangers key water sup-
plies.

* Key management strategies should
focus on enforcement (a trespassing and
policing issue) and monitoring (for example,
repeated monitoring of the charcoal market to
pinpoint production increases from areas of
critical concern). Finally, the planning, mon-
itoring and quantifying of fuelwood harvesting
and new community-based fuelwood planta-
tion production may be sufficiently important
to warrant the eventual creation of a fuelwood
forester post and/or a community/social
forester post (sce box, page 70) within the
Forestry Department.



4.2

42,1 Overview

Annual rainfall in Grenada varies
from approximately 1,270 mm (50 in) in dry
coastal locations to 4,060 mm (160 in) in the
wet central mountains (Evansg, 1973, cited in
Francis, 1986); see Figure 4.2(1) and Table
4.2(1). The length of the dry and wet seasons
varies greatly depending on location, but there
tends to be a dry season from about January
to May and a wet season from about June to
December. About 75 percent of annual aver-
age rainfall occurs during the wet season. In
Carriacou and Petit Martinique annual rain-
fall is variously estimated at between 762 mm
(30 in) to 1,360 mm (54 in), although there
are no long-term meteorological records
readily available (Mente, 1985).

According to Kennedy and Donkin
(1983), consulting engineers to the Grenada
electrical utility, rainfall data have been col-
lected in Grenada since 1926, but all the data
collected before 1976 have reportedly been
lost in a fire, Data on daily rainfall were col-
lected from about 12 mostly coastal gauges
between January 1980 to 1984, Since then,
more gauges were set up, including some in
the interior highlands. Figure 4.2(2) displays
the location of rain gauges in Grenada at pre-
s