




























































MONTSERRA T ENVIRONMENTAL PROFILE 

ISSUE ONE: 
Montserrat nfHHIs a much more effective institutional structure for 8flvironmental 
managfHTI8flt. Its capacity to deploy financial and human resources to manage and 
protect the natural resource patrimony must be expended within a professional 
framework that comp8flsates for constraints and limitations and rises to m88t new 
opportunities and challenges. 

The economies of small islands like 
Montserrat are for the most part not suffi­
ciently developed to take on the broad range of 
resource management activities increasingly 
expected of modem states. The variety of sci­
entific and technical expertise needed to cope 
with pollution control, national park manage­
ment, land use planning, and the like requires a 
larger, better-trained staff than most Eastern 
Caribbean countries and territories can afford 
to employ or keep fully occupied. Training in 
a variety of environmental specializations can­
not be provided locally or, in some cases, even 
regionally; overseas training is long and costly, 
and qualified applicants may not be available. 

. Even with these constraints and limita­
tions, Montserrat, like its OECS neighbors, 
can identify strategies for significantly im­
proving its institutional capacity to manage the 
environment. GOM is presently moving in 
that direction by taking the first tentative steps 
to concentrate environmental responsibilities 
within a traditional line ministry (the Ministry 
of Agriculture which has been renamed the 
Ministry of Agriculture, Trade, and the Envi­
ronment). The further centralization of envi­
ronmental functions within the recently identi­
fied but not fully operational Division of 
Forestry and the Environment also appears to 
be a positive step, with potential advantages 
for optimizing limited resources, improving 
coordination, and increasing emphasis on 
environmental priorities. 

Despite these steps, however, the in­
stitutional base for environmental management 
within the Government of Montserrat is not 
strong at the present time. . This is evident, in 
part, because the Ministry of Agriculture's 
"environment" portfolio is new and undevel-
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oped, and, in part, because many resource 
management tasks require professional skills 
and experience not normally found in any 
ministry of agriculture -- for example, historic 
site preservation, solid waste management, 
coastal zone management, and pollution con­
trol, to name a few. 

As resource management concerns are in­
creasingly focused and integrated within the 
Ministry of Agriculture, Trade and the Envi­
ronment, GOM will need to carefully examine 
the technical and regulatory implications of 
upgrading that Ministry's environmental func­
tions and responsibilities, whether these are 
authorized in extant legislation, presently as­
signed or assumed by administrative directive, 
or proposed as a part of future program plan­
ning (for example, the anticipated national 
parks system, as discussed in Chapter 5). 

RECOMMENDATIONS: 

2.1 GOM should strengthen its recent ini­
tiative to concentrate resource manage­
ment functions within Government. To 
do this, it should address as early as 
possible the need for. guidelines, delin­
eation of responsibilities, and designa­
tion of staff and other resources in sup­
port of the still-tentative Division of 
Forestry and the Environment within 
the Ministry of Agriculture, Trade and 
the Environment. Consultation with re­
source management and resource devel­
opment agencies outside of the Ministry 
(for example, the Water Authority and 
the Development Unit) should be a part 
of this process. 
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2.2 As a part of this process, Government 
will need to give attention to: 

(1) an institutional review of environ­
mental management functions as 
currently assigned throughout 

. Government, and 

(2) an analysis of extant environmental 
legislation (see Table 2.2), 

Areas of (i) existing or potential conflict 
in institutional responsibilities and (ii) 
shared or overlapping legislated or as­
sumed authority need to be identified, 
and steps taken to sort out conflicting or 
overlapping jurisdictional problems. 

The findings of this environmental in­
stitutional review should be addressed 
in the upcoming "Efficiency Scrutinies 
for the Public Sector" in order to assure 
that allocations for natural resource 
management (both human and financial) 
are appropriate and adequate. 

The environmental institutional review 
would also provide an opportunity to 
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update and finalize key environmental 
legislation now under preparation or 
available in draft, for example: 

agricultural zoning plan; 
forest and watershed zoning 
plan; 
parks and protected areas 
system plan; 
forestry and wildlife legis­
lation; and 
fisheries legislation. 

However, as emphasized by members of 
the Environmental Profile Advisory 
Committee during its deliberations on 
the draft Profile report, necessary 
changes will not be forthcoming if the 
process stops with review and analysis. 
Of parallel importance to creating a 
more effective institutional framework 
for resource management is a commit­
ment to action -- including the restruc­
turing of GOM institutions, if neces­
sary, and the identification and alloca­
tion of sufficient resources. 
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Table 2.2. Primary resource management legislation in Montserrat. 

PLANNING and 

DEVELOPMENT CONTROL 

AGRICULTURE 

FORESTS 

COASTAL RESOURCES 

WATER 

WASTE MANAGEMENT 

PROTECTED AREAS 

WILDLIFE 

Source: Lausche, 1987. 

Town and Country Planning Ordinance (No. 27, 1975) 

Land Development Authority Ordinance (No.9, 1971) 

(amended No. 13, 1982) 

Montserrat Development Finance and Marketing Corporation 

Ordinance (No. 15, 1971) (amended No. 21,1973; No. 30,1975) 

Agriculture Ordinance (Cap. 87, 1958) 

Agriculture Small Holdings Ordinance (Cap. 88, 1939) 

Agricultural Small Holdings (Regulations Rentals) (Cap. 89, 1959) 

Pesticides Control Ordinance (No.4, 1975) 

Plant Protection Ordinance (Cap. 98, 1941) 

Plant Protection Regulations (SROs 2/1951, 12/1952, 22/1956) 

Animals (Trespass and Pound) Ordinance (No. 12, 1985) 

Forestry Ordinance (Cep. 95, 1956) 

Forestry Regulations (Cap. 95) (SROs 3/1941, 42/1952) 

Forest Reserve Proclamation (Cap. 95) (6/259) 

Bush Fires Ordinance (Cap. ~60, 1925) 

Beach Protection Ordinance (No.9, 1970) 

(amended No. 24, 1980) 

Fisheries Ordinance (No. 18, 1982) 

Turtle Ordinance (Cap. 112, 1951) 

Prevention of Oil Pollution Act, 1971 (Overseas Territories) 

Order 1982 (No. 1668) 

Water Authority Ordinance (No.6, 1972) 

(amended No.2, 1975; No. 11, 1985; No. 16, 1985) 

Interim Water Supply Regulations (SRO 22/1967) 

Resolution on Water Conservation Areas (SRO 18/1985) 

Public Health Ordinance (No. 16, 1981) 

Public Health (Nuisances) Regulations (No. 12, 1983) 

Underground Water Ordinance (No.7, 1967) 

Derelict Motor Vehicles (Disposal) Ordinance (No. 15, 1973) 

National Trust Ordinance (No. 11, 1969) 

Wild Birds Protection Ordinance (Cap. 113, 1912) 

(amended No.7, 1982 and No. 18, 1985) 

Endangered Animals and Plants Ordinance (No.1 0, 1976) 

(amended No. 19, 1982) 
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ISSUE TWO: 
Improved coordination among GOM agencies with environmental responsibilities will 
enhance their capacity to significantly influence environmental policies and programs 
and act collectively on critical environmental issues. 

Montserrat has taken important steps to­
ward development of a comprehensive package 
of land use legislation. Among other efforts, a 
process to prepare a National Physical Devel­
opment Plan has been initiated, a National 
Forestry Action Plan has been produced and 
submitted to ODA for funding, fisheries legis­
lation has been drafted and awaits legal editing, 
and a Protected Areas Bill (creating a national 
parks system for Montserrat) has been written 
and awaits formal submission to Council. In 
their entirety, these represent considerable ef­
fort by Montserratians and donor agencies and 
demonstrate Montserrat's concern about the 
future of its natural and cultural heritage. 

To be fully effective, however, these and 
similar plans, legislative initiatives, and pro­
posals will require that Government give ade­
quate attention to the issue of coordination. As 
was emphasized in Environmental Profiles pre-
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pared by CCA and IRF for six OECS countries 
(1987-1991), Caribbean governments generally 
have a limited capacity for interagency and in­
tersectoral coordination, and thus account­
ability for the environment at the national level 
remains fragmented -- despite good plans, good 
legislation, and good proposals. 

RECOMMENDATION: 

2.3 Montserrat is currently taking steps to 
improve its institutional framework for 
coordinated national planning and de­
velopment control (see Issue Three, 
Chapter 3). These efforts are to be en­
couraged as they may also help to 
strengthen the capacity of Government 
to respond to environmental issues (for 
example, pollution control) in a more 
integrated, harmonized manner. 
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ISSUE THREE: 
ImprovtJd co?rdina~on for im/J./ementing externally-fundtJd environmental projscts in 
Montseff~t, mcludmg sharBd mformation and resources, will enhance the effsctive­
ness of aid-supported initiatives. 

INTERNATIONAL DONOR ASSISTANCE 

~ recent years, several major donors, 
technical assistance agencies, and international 
NGOs have provided funds and other support 
for programs and activities which address 
environmental problems in Montserrat. Sev­
eral of these are briefly described in this sec­
tion of the Profile. 

As a UK Dependent Territory, Montserrat 
receives funding from the British Development 
Division of the Caribbean (BDDC), including 
an ongoing water development project initiated 
in 1991. The BDDC financed a Hurricane 
Reconstruction Fund that GOM used to repair 
public sector infrastructure damaged by Hurri­
cane Hugo in 1989. 

The United Nations continues to provide 
technical and capital assistance for management 
of the environment in Montserrat. For exam­
ple, during the period 1990-1993, UNDP 
funded a second Physical Planning and Hous­
ing Project in the Territory. In 1992, an envi­
ronmental umbrella program was initiated by 
UNDP to assist with the management of natu­
ral resources in Montserrat, the first output of 
which is preparation of this Environmental 
Profile. 

. .In 1992, the Pan American Health Orga­
mzatton (PARO) funded the preparation of a 
Solid Waste Master Plan (see Chapter 7). The 
Plan assessed existing solid waste management 
practices in the Territory and provided recom­
mendations for improvement, including the 
upgrading of the island's only landfill. Both 
the Canadian International Development 
Agency (CIDA) and the European Economic 
Community (EEC) have provided funding for 
improvement of Montserrat's water supply 
system. 
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The Organization of Eastern Caribbean 
States' Natural Resources Management Unit 
(OECS/NRMU), in collaboration with the 
German Agency for Technical Cooperation 
(GTZ) , prepared a survey of environmental 
legislation and resource management agencies 
for several OECS countries including 
Montserrat (Lausche, 1987; OECS, 1988). 
Additionally, OECS sponsored a study on the 
performance of major economic sectors 
(tourism, construction, agriculture) within an 
assessment of emerging resource management 
issues (von Rabenau, 1987). 

In 1992 the Caribbean office of Partners 
of the Americas (a North American NGO) was 
moved from Barbados to Montserrat. Partners 
has established an environmental committee lo­
cally consisting of representatives from the 
Department of Agriculture, the Department of 
Fisheries, and the Montserrat National Trust. 
Activities to date include a trail-management 
program aided by the New York State Oswego 
Park System and projects to promote small­
scale agriculture. Similar committees have 
been established throughout the OECS coun­
tries. 

RECOMMENDATION: 

2.4 In the environment sector, as in other 
sectors, an integrated approach to plan­
ning and project implementation is nec­
essary in order that Montserrat be able 
to effectively absorb donor-initiated 
funding and externally-driven technical 
assistance. Inclusion of NGOs in ef­
forts to coordinate aid funding and 
implementation of overseas assistance 
programs is also important. 
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ISSUE FOUR: . '.11 • th J, i of 
Non-governmental organizations can play an important role ~n Inlluenclng. e e~e 
environmental awareness and in providing a forum for pTlvate sector Input In the 
definition and achievement of environmental goals. 

NON-GOVERNMENTAL 
ORGANIZATIONS 

The Montserrat National Trust is a statu­
tory body established under the Montserrat 
National Trust Ordinance (No. 11, 1969). 
However, it functions as a non-governmental 
organization (NGO); for example -- like most 
national trusts in the Eastern Caribbean -- it is 
membership-based, operates in the private 
sector, and has a broad environmental agenda. 
While it receives some support from Govern­
ment, it also raises funds for its programs from 
sources outside of Government. 

As a statutory body, the Trust falls under 
the administration of the Ministry of Agricul­
ture, Trade and the Environment. ,Its general 
purpose is to promote the conservation .and .en­
hancement of the island's natural and histoncal 
resources, and to increase the level of en­
vironmental awareness in Government and 
among the general public. At present, it is the 
only environmental NGO in Montserrat. 

On behalf of Government, the Trust man­
ages several areas of historical or ecological 
importance (see Chapter 8), and it also main­
tains a museum housed within a restored sugar 
mill located just outside of Plymouth. The 
Trust receives a small annual subvention from 
Government, which is used as partial support 
to defray maintenance costs on Trust-managed 
properties which serve the public. 

In more recent years, Trust activities have 
included establishment of a bird sanctuary at 
Fox's Bay, restoration of historic sites, publi­
cation of reference documents on island 
wildlife and history, and maintenance of a ref­
erence collection at its headquarters in 
Plymouth. In 1991, the Trust and the RARE 
Center for Tropical Conservation (a North 
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American-based NGO) completed a year-long 
conservation education program which focused 
on the island's national bird, the Montserrat 
Oriole (Icterus oberi). 

But the Trust activity which has given it 
the most international exposure has been its co­
sponsorship of an ongoing archaeological pro­
ject at Galways Estate, the remains of a colo­
nial sugar plantation in the southwest of the 
island. The site was featured prominently in 
the "Seeds of Change" exhibition at the 
Smithsonian Institution in Washington, D.C. 
(continuing until April 1993; see ~lso 
Pulsipher, 1991). Additionally, the restoration. 
work at Galways won an Historical Preserva­
tion Award from American Express in 1992, 
including a cash award ofUS$lO,OOO. 

In October of 1992, the National Trust 
was named as the executing NGO for the 
Montserrat Environmental Profile Project. As 
part of this exercise, it has accelerated the de­
velopment of its reference library which fo­
cuses on both environmental and historical re­
source materials. 

As with many environmental NGOs in the 
Eastern Caribbean, the work of the Trust is 
carried out almost entirely by volunteers, many 
of whom are from the expatriate community. 
In 1987, under a grant from the World 
Wildlife Fund-UK, a part-time National Parks 
Coordinator was employed by the Trust, and 
more recently, in 1993, the services of a full­
time Director were secured. Nevertheless, 
much of the organization's work continues to 
be carried out through committees comprised 
of volunteer labor. 

The potential role of the Trust in 
Montserrat is substantial under the authorizing 
legislation and given the absence of any viable 
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alternative in the private sector. At the present 
time, its future contribution is predicated on 
the effectiveness of current plans to build staff 
and strengthen its institutional structure, and 
on its ability to generate broader-based com­
mitment and support from Montserratians, the 
Government, and occasional external donors 
for its program goals and priorities. 

RECOMMENDATIONS: 

2.5 In addition to expanding and promoting 
its environmental program agenda, the 
Montserrat National Trust should also 
give attention to improving its basic 
management, organizational, and mar­
keting skills. With its heavy reliance on 
volunteers (for both board and staff), 
there may be a tendency to overlook in­
stitutional or structural problems, which 
in the long-term can jeopardize the 
effectiveness of the organization's 
environmental programs and its ability 
to influence Montserrat's environmental 
agenda. 
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On a positive note, the Trust has devel­
oped a combined program and institu­
tional development plan that reorganizes 
the work of the Trust. A committee 
system has been developed which as­
signs the work load among 13 commit­
tees. This ensures that more members 
can participate in Trust programs. Nev­
ertheless, upgrading existing work plans 
to include schedules, targets, task as­
signments and management procedures 
remains the next important institutional 
development step for the Trust. 

2.6 Although the Trust and GOM have a 
good working relationship, each should 
continue to aggressively seek opportu­
nities for promoting joint initiatives and 
partnerships in the pursuit of shared re­
source management objectives. The 
Trust can provide an important forum 
for consensus-building about national 
development goals and resource man­
agement priorities, and its considerable 
resources and expertise provide Gov­
ernment with an established information 
base related to natural and cultural re­
sources. 
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ISSUE FIVE: 
Broader-based, long-term community support for the environment will require a 
change in attitudes which can best be achieved through formal and non-formal envi­
ronm8lJtai education programs. 

The Montserrat National Truses Envi­
ronmental Education Committee (which was 
established with support from the Caribbean 
Conservation Association) has been a leading 
advocate for conservation education in the Ter­
ritory. At the present time, it is the most ac­
tive group promoting environmental education, 
both in the formal school system and in the 
broader community. Under its aegis, Earth 
Day has been annually recognized, "Best Vil­
lage" competitions organized, public meetings 
on conservation topics sponsored, and nature 
walks supported. Media events, utilizing both 
radio and newspapers, have been used in 
schools and for the general public. With the 
Ministry of Education, a "Best School" envi­
ronmental competition was also supported. 

The Government of Montserrat, through 
its Ministry of Education, has sponsored at 
least one training workshop for primary and 
secondary school teachers focused on the 
preparation of "environmental education kits." 
The first such exercise concentrated on the 
Galways Soufriere Natural. Landmark and the 
Galways Plantation Cultural Landmark, with 
lesson plans and site activities identified for 
groups of 10 to 15-year-old-pupils. 

Additionally, the Science, Social Studies 
and Geography syllabi at the Secondary and 
Primary levels have environmental compo­
nents, and some island schools take advantage 
of the expertise available from the Departments 
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of Agriculture, Fisheries, and Health to sup­
plement staff knowledge about particular en­
vironmental issues. Nevertheless, further ef­
forts are needed to achieve a more coordinated 
approach to environmental information dis­
semination so that all schools are exposed to 
similar materials. At the same time, teacher 
training in environmental education remains a 
priority. 

RECOMMENDATION: 

2.7 Montserrat has taken some important 
steps in the direction of building a com­
mitment to environmental education pro­
gramming and activities in the Territory, 
both in the public and private sectors. 
Additional steps will need to include: 

continued, and perhaps more formal, 
coordination between the efforts of 
the Ministry of Education and the 
Montserrat National Trust, as well 
as expanded dialogue with regional 
networks of environmental educators 
and environmental education organi­
zations; and 

identification of funding to support 
teacher training workshops in envi­
ronmental education and the devel­
opment of Montserrat-focused envi­
ronmental education materials for 
the classroom. 



3. PLANNING AND GROWTH MANAGEMENT 

ISSUE ONE: 
A National Environmental Policy can provide a useful framework for monitoring 
ongoing and evaluating proposed development activities in both the public and pri­
vate sector. 

As the twentieth century draws toa close, 
many countries -- developed and developing -­
must confront the reality that a sustainable 
economy is dependent on a healthy en­
vironment. Nowhere is this more true than on 
the Emerald Isle, where the beauty of the natu­
ral and physical environments and their com­
bined products and services are the foundation 
of the island's economy and its quality of life. 
The challenge of effectively using the en­
vironment to meet current needs while ensuring 
that it will be able to accommodate future de­
mands requires careful planning by today's 
leaders. 

The development of a National Envi­
ronmental Policy for Montserrat would en­
hance this process in several ways. For exam­
ple: 

- it would help to focus attention on the im­
portance of protecting the environment in 
support of national economic development 
goals; 

- it would serve as a public statement of the 
island's commitment to maintaining the in­
tegrity of the natural systems upon which 
Montserrat depends; and 

- it would provide broad guidelines for plan­
ning and growth management decision­
making and for the implementation of de­
velopment control operations. 

Environmental decisions, like economic 
ones, cannot be properly evaluated if they oc­
cur primarily as incremental responses to cur­
rent circumstances. To be effective, a broader 
context or framework is required, one that al­
lows for comprehensive analysis within a long-
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term environmental management plan (von 
Rabenau, 1987). In the absence of such a na­
tional policy, efforts directed at more effective 
environmental management are likely to be 
fragmented and at cross-purposes. A national 
policy statement on the environment would 
help to direct the formulation of sectoral plans 
in a more coordinated fashion. 

The process of shaping, designing, and 
developing a National Environmental Policy 
for Montserrat can be as valuable as the docu­
ment itself. The process helps to build consen­
sus on environmental goals among diverse re­
source user groups, builds support for com­
mitting the financial resources necessary to 
safeguard the environment, and instills ac­
countability within Government and society for 
environmental responsibility. 

RECOMMENDATIONS: 

3.1 The Government of Montserrat, in con­
sultation with the private sector 
(including representatives of the busi­
ness community, citizen and community 
groups, and appropriate individuals), 
should consider developing a National 
Environmental Policy statement. The 
statement should be brief and concise 
but also broad in scope, incorporating a 
long-term vision in the form of a 
"mission statement" to guide future en­
vironmental policies and programs. 

3.2 A series of modest, closely-spaced 
workshops, convened with widespread 
public and private sector participation, 
could lay the groundwork for 
development of a National Envi­
ronmental Policy. Appendix 1 to this 
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chapter (a sample National Envi­
ronmental Policy statement) could serve 
as a discussion paper to initiate the 
workshop. The convening of this type 
of meeting by and with the support of 

26 

the GOM would send a strong message 
of Government's commitment to im­
proved land use planning and envi­
ronmental management in Montserrat. 



MONTSERRA T ENVIRONMENTAL PROFILE 

ISSUE TWO: 
The preparation of a National Physical Development Plan is viewed by many in 
Montserrat as essential to effective environmental management. 

In 1975, the Government of Montserrat, 
with assistance from the United Nations De­
velopment Programme (UNDP) , prepared a 
national physical plan and supporting legisla­
tion, the Town and Country Planning Ordi­
nance. The Plan, although never officially 
adopted, provided a land use map that still 
serves as the primary planning tool for the Ter­
ritory. Now, nearly two decades later, the 
Plan is in need of review, updating and revi­
sion. 

An effort has been underway for the last 
three years to update the 1975 National Physi­
cal Development Plan. That effort has lacked 
focus and encountered numerous obstacles and 
delays and is temporarily on hold. It has to 
date produced very little in the way of mapped 
resources and infrastructure or other planning 
tools. It is expected to resume in 1993 with 
the assignment of another physical planning 
advisor. 

In addition to providing a current as­
sessment of the island's resources, the prepara­
tion of a National Physical Development Plan 
could advance other germane objectives. For 
example, it could provide a "reality check" on 
the perception expressed by some 
Montserratians to the Profile writing team, 
namely, that Montserrat's environmental 
problems are small and relatively insignificant. 
According to this viewpoint, the Territory does 
have some environmental problems, but they 
are limited and therefore not yet of significant 
concern. Unfortunately, this perspective does 
not fully appreciate that its conclusions are 
based on relatively limited natural resource 
data and even more limited monitoring pro­
grams. Additionally, there is a risk that the 
cumulative effects of smaller environmental 
abuses, as well as the interactive impact of de­
velopment decisions that alter or modify the 
environment, are not being fully accounted for. 
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A National Physical Development Plan 
would be an appropriate place to identify both 
(i) broad, long-term environmental objectives 
and (ii) quantifiable targets for the management 
and conservation of specific resources. In this 
sense, the National Physical Development Plan 
could undoubtedly serve as a companion docu­
ment to a National Environmental Policy (see 
Issue One), the Plan providing the substance 
and detail -- including quantitative targets -­
within the Policy's broader guidelines. 

Preparation of a National Physical Devel­
opment Plan can properly be seen as an ad­
vanced (long-term) planning effort, one that 
will hopefully enable the Government to re­
view and decide upon development proposals 
within a zoning framework that encompasses 
the Territory's broadest developmental goals 
and objectives, while placing a necessary em­
phasis on resource capability. The long-term 
physical plan is a useful tool that will also as­
sist in development control decision-making, as 
discussed under Issue Three below. 

Finally, a physical planning document 
could be a valuable component of the proposed 
National Development Plan for Montserrat, 
bringing together physical, environmental, 
economic and social concerns in pursuit of na­
tional goals (pers. comm., A. Greenaway, Dir. 
of Development). 

It is important to weigh the real costs as­
sociated with environmental degradation within 
the overall national planning process. Unfor­
tunately, these are difficult to quantify. On the 
one hand, there are "free" ecological services 
(see box on page 28), that actually are "free" 
only as long as the environment is healthy but 
can require substantial investments of financial 
and human resources when the environment is 
damaged. 
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Even more difficult than calculating the 
loss of ecological services is accounting for so­
called "externalities" or hidden costs that may 
accompany the use of a natural resource. What 
are the economic and environmental costs, for 
example, of the loss of twenty truckloads of 
sand from a beach? In short, Montserrat's nat­
ural resource base must be recognized for what 
it is -- "capital" that will best serve the Terri­
tory if left sufficiently intact to produce 
"dividends" well into the future. 

RECOMMENDATIONS: 

3.3 The Government should build on its 
existing economic investment in 
Montserrat's environment and move 
toward the prompt completion of a Na-

tional Physical Development Plan. 
Formal approval of the Plan is im­
portant to lend the force of law to the 
document. The Plan should not only 
assess the Territory's resources, but 
provide long-term environmental objec­
tives that can incorporate quantifiable 
targets and indicators. 

3.4 The Physical Planning Unit needs 
strengthening. Like planning offices 
throughout the Eastern Caribbean, the 
size and capability of Montserrat's 
planning unit need to be upgraded, par­
ticularly as the Territory moves in the 
direction of institutionalizing more sub­
stantive environmental planning func­
tions. 

FREE ECOLOGICAL SERVICES 

An ecosystem -- whether it is used to connote a watershed, an island, or the 
planet Earth -- is the sum of the living and nonliving resources that interact 
and occupy a geographic unit. A functioning ecosystem is an interdependent 
network of plants, animals, microorganisms, and minerals that carryon the bi­
ological, chemical, and, physical processes of production, consumption, and 
decomposition. Montserrat's cumulative ecosystems -- when healthy -- pro­
vide numerous ecological services, some of which can be identified as follows: 

soil formation and maintenance of soil fertility and hydrology 
control of sediment run-off and coral reef protection 
flood control and regulation of groundwater recharge 
shoreline protection and pollution abatement 
water quality protection and enhancement 
wildlife and fisheries habitat (including shade) 
protection against wind damage 
nutrient and chemical cycling (organic material decomposition) 
photosynthesis 
crop pollination and gene pool perpetuation 
air quality enhancement 
local, regional, and global climate amelioration 
pest and disease control 
maintenance of biological diversity. 
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ISSUE THREE: 
Improved interministerial coordination and tighter implementation schedules and pro­
cedures will enhance the current and medium-term project planning and development 
control functions of Government. 

Responsibility and authority for longer­
term (advance) planning and for shorter-term, 
current planning (development control) is dis­
persed among several goveinmental bodies. It 
is not always clear which agency should, or 
legally does, have jurisdiction. This can lead 
to institutional redundancies, competition for 
governmental resources, and bureaucratic inef­
ficiencies, the impacts of which can be even 
more pronounced given the Territory's already 
limited human resource base. 

As is the case in most Eastern Caribbean 
countries, the institutional framework for co­
ordinated national planning and development 
control is relatively weak in Montserrat. A 
proposal presently exists within Government to 
establish a "development consultative commit­
tee," comprised of persons from within Gov­
ernment and from the private sector. This 
group would have primarily advisory functions 
and would focus on providing integrated input 
to Government on major ongoing or proposed 
development activities (pers. comm., F. 
Michael, PS to the Chief Minister). The com­
mittee, working closely with the Development 
Unit, could also be tasked to "monitor" 
GOM's advance planning functions, such as 
the preparation and implementation of a Na­
tional Development Plan. These functions 
would be carried out through regularly sched­
uled meetings and reports delivered to Council 
on a timely basis. 

A second group -- a "public sector man­
agement committee" -- has also been proposed 
to coordinate more immediate or current plan­
ning (development control) functions. The 
proposed committee would expand an existing 
arrangement for consultation among the Perma­
nent Secretaries to include heads of appropriate 
planning agencies as well as relevant technical 
personnel. The group would meet monthly to 
share information and identify ways to elimi-
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nate interagency conflicts (pers. comm. , F. 
Michael, PS to the Chief Minister). 

Implicit in the responsibilities of both co­
ordinating bodies should be direction for the 
committees to consider the potential envi­
ronmental impacts of proposed development 
activities and to "negotiate" appropriate 
changes to mitigate foreseeable impacts to the 
human and natural environment. However, a 
few words of caution are in order. 

First, whatever responsibilities or author­
ity are given to any new committees within 
Government should not diminish or conflict 
with the responsibilities and authority of the 
Development Control Authority (see Issue 
Four), unless a deliberate decision has been 
made by Government to effect such institu­
tional changes. Secondly, improved coordina­
tion of planning functions is an important but 
only the first step. The ongoing upgrade of 
environmental expertise within Government is 
also critical so that GOM technical staffs are in 
a better position to provide officials with 
appropriate and necessary data for making in­
formed environmental planning decisions. 
Thirdly, the entire process will be greatly en­
hanced by the inclusion of private sector repre­
sentation on both short- and long-range plan­
ning groups. 

RECOMMENDATIONS: 

3.5 Government should continue its efforts 
to improve coordination of planning and 
development control functions and to 
broaden the opportunities for input 
(both public and private sector) regard­
ing major development decisions. In 
this regard, GOM should define the 
terms of reference for the proposed 
"development consultative committee" 
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and the "public sector management 
committee", or provide for an alterna­
tive institutional arrangement which im­
proves interagency and intersectoral co­
ordination in the physical planning and 
development control process. 

3.6 As the GOM proceeds to refine its 
planning and related environmental 
management capabilities, attention 
should be given not only to long-term 
planning considerations (i.e., develop­
ment of a National Physical Develop­
ment Plan), but also to a continual up­
grading of the technical skills and per­
sonnel requirements critical for effective 
environmental planning and decision­
making. 

LAND CONVERSION AND PLANNING IN MONTSERRAT 

A 1986 study (Corker, 1986) states that of 10,200 ha (25,204 ac) of total land on 
Montserrat, some 4,000 ha (9,884 ac) are suitable for agriculture; about two-thirds of 
this land is available for agriculture, while one-third has too poor access. The balance 
of the total land area, 6,200 ha (15,320 ac), is utilized for either urban or residential 
development, or for watershed protection. 

As commercial farming became secondary in importance to subsistence farming, some­
time around the 1950's, large tracts of land were purchased by either the Government 
or private investors for construction of residential and/or visitor accommodations. For­
mer estate lands purchased by the Land Development Authority are being used as part 
of the Government's land reform program to allow for greater distribution of land own­
ership. Private investment interest has meanwhile focused on the tourism sector and 
construction of a variety of villas, condominiums, and hotel facilities in anticipation of 
increased visitor arrivals. 

Land use is believed to have changed considerably in recent years, although no quanti­
tative data exist on the topic. The conversion of agricultural land to residential land has 
accelerated since Hurricane Hugo in 1989. While land conversions are an inevitable re­
sult of any evolving economy, ideally they should follow a comprehensive assessment 
of land and water resources that focuses on the capability of the resource base to ap­
propriately and sustainably meet projected demands well into the future .. 

The planning process in Montserrat would be facilitated by the development of a Na­
tional Environmental Policy to serve as a framework for environmental d~cision-making 
(see Recommendation 3.1), by preparation of a National Physical Development Plan to 
provide the context for evaluating specific projects (see Recommendation 3.3), and by 
an information collection and management system to provide timely data on the status 
of key environmental and developmental parameters (see Recommendation 3.9). 
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ISSUE FOUR: 
Procedural and administrative changes in the functioning of the Development Control 
Authority could improve this agency's capacity to carry out its legislated mandate. 

The 1975 Town and Country Planning 
Ordinance formed the basis for the present in­
stitutional structure for physical planning in 
Montserrat, including establishment of the De­
velopment Control Authority (DCA). As stip­
ulated by the Ordinance, the DCA board is 
comprised of: a chairman appointed by the 
Governor; the Director of Public Works; the 
Chief Public Health Inspector; the Director of 
Agriculture; the Planning Officer; the 
Comptroller of Inland Revenue; and one mem­
ber not in the public service appointed by the 
Governor. In practice, it also includes repre­
sentation by the Permanent Secretary in the 
Ministry of Agriculture and the Manager of the 
Land Development Authority. The Planning 
Officer provides technical support and serves 
as Secretariat of the Authority. 

The DCA's mandate is tQ provide for "the 
orderly and progressive development of all 
land in Montserrat, to preserve and improve 
the amenity thereof, for the granting of permis­
sion to develop land and to subdivide and for 
other matters connected therewith" (OECS, 
1988). It is responsible for the review and ap­
proval of "developments" , including any 
building, engineering, mining, or other opera­
tions in, on, over, or under the land. (It is not 
clear whether this authority extends to sub­
merged and tidal lands. ) 

The DCA currently reviews approxi­
mately 300 development applications per year 
(pers. comm., H. Wason, Chief Surveyor and 
Planning Officer, Department of Land, Survey 
and Town Planning). Government entities are 
also legally bound to comply with provisions 
of the Ordinance and are required to seek DCA 
approval for proposed developments. 

The DCA is responsible for preparation 
of a "Territorial Plan" for public review and 
comment. Presumably, a National Physical 
Development Plan would serve as the "plan· 
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designated in the Ordinance. However, be­
fore, until, and even after such a plan exists 
and has been approved, the Government must 
continue to function and make development 
control decisions within a current (shorter­
term) mode of planning. The absence of an 
approved physical planning document should 
not negate Government's immediate responsi­
bility to assess the environmental impacts of 
development projects as they are proposed and 
implemented. 

The DCA board frequently only meets on 
an ad hoc basis. Additionally, it does not have 
staff exclusively assigned to it to assist in car­
rying out its mandate. Several individuals rep­
resenting designated positions within Gov­
ernment are represented on the Authority, but 
it should be remembered that these senior civil 
servants already face time-consuming adminis­
trative workloads. 

Any discussion of staffing requirements 
must also address Government's need to up­
grade its in-house technical capabilities for en­
vironmental planning. It is important to re­
member, however, that environmental planning 
-- which is grounded in ecologically-based dis­
ciplines -- is an expertise distinct from physical 
planning. Both are essential to achieve optimal 
review of development applications and for the 
imposition of effective mitigation strategies. 
Therefore, any new planners added to Gov­
ernment staff in the future should ideally in­
clude at least one individual with an environ­
mental planning background. 

Finally, throughout the Eastern Caribbean 
-- Montserrat not being an exception -- there 
are increasing examples of a bias in favor of 
expanded public participation in national plan­
ning efforts which involve the utilization and 
management of natural resources. Within this 
context, the Government of Montserrat -- and, 
specifically, the Development Control Author-
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ity -- may wish to adopt a forward-looking 
stance on this matter and provide expanded op­
portunities for public consultation in the plan­
ning process and in its deliberations about re­
source development· and environmental man­
agement. 

While efforts to accommodate public par­
ticipation can make the task of the government 
planner or resource manager more complex and 
time consuming, such efforts also provide im­
portant advantages by: 

facilitating Government access to a larger 
information base; 

providing an opportunity for Government 
to build coalitions or support on behalf of 
its projects or decisions; 

allowing for discussion and possible res­
olution of conflicts prior to an extensive 
commitment of resources to a potentially 
controversial activity or project. 
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For example, the establishment of timely 
public notice procedures for major develop­
ment activities is one way to provide for public 
consultation and participation in national plan­
ning. 

RECOMMENDATION: 

3.7 To facilitate more efficient ad­
ministrative procedures for the execu­
tion of DCA's legislated responsibili­
ties, a GOM review is currently un­
derway to provide operational recom­
mendations that will strengthen the 
Authority. At the time the Environ­
mental Profile was being prepared, this 
process was already underway, but de­
tails were not available. Therefore, 
specific Profile recommendations relat­
ing to the DCA are presented in Ap­
pendix 2 to this Chapter, with the ac­
knowledgement that many of the 
changes discussed may already be in 
progress. 
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ISSUE FIVE: • 
Environmental impact assessments for major deve/opmfHIt projects are.0n.e mfNIns of 
fHlcouraging a more systfJlTlatic examination of environmental and social Issues at an 
fNlrly stage in the planning process. 

Like most other Eastern Caribbean coun­
tries, Montserrat does not yet require the for­
mal preparation of environmental impact as­
sessments (EIAs) as part of the development 
planning or permitting process, although the 
Development Unit is currently considering a 
process whereby BIAs will be required. Major 
development projects (see box, page 46) should 
generally require the preparation of EIAs to 
supplement the less-detailed information pre­
sented on the standard development application 
form. 

From an institutional perspective, EIAs 
are useful because they force a more holistic 
and energetic integration of technical data and 
environmental expertise across departmental 
and ministerial lines while, at the same time, 
guaranteeing more systematic input of envi­
ronmental and social considerations at an early 
stage in the site-specific development planning 
process. This can be particularly important in 
smaller countries like Montserrat where re­
source management functions are not yet 
clearly defined and are spread among several 
government units, each of which tends t~ view 
"the environment" from its own perspectIve or 
area of interest. 
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RECOMMENDATION: 

3.8 GOM should move ahead on establish­
ing procedures (probably leading to 
legislation) that require the formal 

. preparation of environmental impact 
assessments for all "major" development 
projects (public or private sector), espe­
cially for those within the coastal zone, 
within the boundaries of designated 
protected areas, or affecting other criti­
cal areas or resources. Typically, the 
cost of the EIA is borne by the devel­
oper, but defining the standardized 
content of the EIA and reviewing the 
EIA report would be the responsibility 
of DCA. For very large or complex 
projects, it is considered advisable to 
first undertake a "scoping" exercise to 
shape the "scope" and focus of the im­
pact assessment. Similarly, very large 
projects often warrant a specialized EIA 
evaluation team to assist the develop­
ment control unit. 

Assistance from regional or in­
ternational agencies is available to im­
plement EIA procedures and to provide 
training for GOM technical staff. 
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ISSUE SIX: 
Focussed resource monitoring and regular environmental data collection programs -­
however modest they may be at the beginning -- are essential in a continual process 
of environmental assessment and evaluation which, in turn, helps to inform and di­
rect the planning and growth management process. 

Several assessments of Montserrat's land 
and water resources have been carried out, but 
in general these are not used effectively to in­
form land use planning and development con­
trol. Initial efforts in this regard include 
Corker's (1986) land suitability classification 
scheme, which identifies nine classes of land 
use suitability based on soil type, quality, and 
slope; Bovey's, et al. (1986) ecological and 
cultural assessment of the proposed Montserrat 
National Park; studies as part of the Tropical 
Forestry Action Plan; and Goodwin's, et al. 
(1985) fishery sector assessment. 

Unfortunately, a good deal of the infor­
mation from these and other assessments has 
not been synthesized and compiled in a manner 
that would facilitate easy access and use. A 
National Physical Development Plan would 
provide this synthesis, at least of the broadest 
findings, which may be one reason many in 
Government view preparation of this document 
as an essential precursor to effective environ­
mental management. 

However, the more immediate task of 
evaluating proposed development projects and 
formulating policies that affect the environment 
is an ongoing responsibility of Government 
that must take place in the absence of detailed 
master plans. The process would be strength­
ened by the presence of an information system 
with the capacity to more effectively collect, 
assess, manage, and retrieve data on the natural 
and cultural environment that would be useful 
for both planning and management. Data col­
lection and management is presently not well­
funded by recurrent budgets, nor is it well-co­
ordinated within Government. Each agency 
tends to work within its own domain on the 
collection and analysis of data relevant to its 
own needs. Thus, existing "institutional mem­
ory" for environmental data is scattered among 
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the files of several Government offices and 
within the reports of numerous consulting 
groups. It is seldom reviewed or assembled in 
a usable format. 

The establishment of monitoring pro­
grams -- along with data collection -- is an es­
sential element in a continual process of as­
sessment and evaluation which, in tum, feeds 
back to inform and direct the planning and de­
velopment control system. Unfortunately, in 
Montserrat and throughout the Caribbean re­
gion, monitoring programs for natural resource 
damage control and management are weak. 
Generally speaking, monitoring is not, as yet, 
broadly perceived as an important resource 
management tool. 

Throughout the Eastern Caribbean, a 
prevailing problem with most. information 
centralization efforts has been a lack of access 
to government data and documents, both 
within and among governmental units and 
departments and by the general public. In the 
area of physical planning and development 
control, this lack of access impedes appropriate 
public participation in the formulation of long­
range policies and proposals that affect the en­
vironment. 

The establishment of a "conservation data 
center", or its equivalent, would greatly en­
hance the management and usefulness of exist­
ing resource management information. The 
center could focus on the following kinds of 
information relative to land use planning, envi­
ronmental management, and development con­
trol: 

data on the status of natural resources as 
presently collected by GOM agencies with 
resource management functions (e.g., 
pollution levels; erosion/deforestation 
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rates; extraction rates for sand, ground­
water, and other resources; biodiversity 
losses); 

information on Government-sponsored 
projects and development proposals, to 
facilitate public assessment and comment 
on potential impacts, including environ­
mental impacts, success and failure fac­
tors, and lessons learned; 

private sector development proposals 
which may have long-term implications 
for the sustainable use or continued avail­
ability of specific natural resources. 

Some government agencies in the 
Caribbean presently use or are experimenting 
with Geographical Information Systems (GIS), 
a computerized data base that is mapped and 
can be retrieved (made accessible to the user) 
in a variety of formats. Many architects and 
planners in the Eastern Caribbean region al­
ready use simplified versions of a GIS by com­
bining a CAD/MAP (computer assisted design 
mapping) program with a data base manage­
ment program (such as dBase or its equiva­
lent). To determine the feasibility of such a 
system for Montserrat would require a special 
assessment of existing human resources and 
continuation funding. A GIS project has been 
proposed for Montserrat, to be funded jointly 
by CIDA and GTZ. 

Consideration of GIS use in Montserrat is 
warranted with one proviso,· namely, that im­
mediate improvements can and should be made 
with existing staff and facilities to provide a 
more timely, more comprehensive information 
collection and management system for natural 
resource data. For example, if EIA procedures 
were put in place, the information contained in 
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impact assessment reports could be used as one 
source of selected baseline data needed by 
Government to meet other planning, monitor­
ing, and resource management objectives. 

RECOMMENDATION: 

3.9 Government should consider support of 
a conservation data center, or its equiv­
alent. The National Trust might be a 
logical location for the center since it 
has already begun to assemble existing 
information on the environment. In 
order to be most effective, a conserva­
tion data center -- whether it is housed 
at the Trust or elsewhere -- will require 
considerable strengthening to ensure 
that it: 

- compiles and coordinates informa­
tion being collected by various 
GOM agencies and researchers; 

- makes this information more acces­
sible, particularly to the people re­
sponsible for making decisions and 
policies affecting natural resource 
use; and 

- identifies gaps in the Territory's 
natural resource data base. 

To stretch available funds, the par­
ticipation of visiting researchers should 
be encouraged to help establish and 
maintain a conservation data center. 
The Trust and other community organi­
zations could also be encouraged to as­
sist GOM with environmental monitor­
ing activities, with standard method­
ologies developed in order to obtain 
useful and comparable data. 
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ISSUE SEVEN: 
Th~ ~ncorporation of natural hazard prevention and mitigation practices into land use 
policies and review criteria minimizes the impact of future disasters. 

Disaster preparedness in Montserrat has 
thus far focused principally on hurricanes and 
coastal storm impacts. The memory of Hurri­
cane Hugo, which struck on September 17, 
1989, with sustained winds of 140-150 miles 
per hour and gusts of over 180 MPH, is still 
vivid. Ten people died in the storm; 20 per 
cent of the homes were destroyed and 98 per 
cent of the homes were damaged (Cross, 
1992). Environmental damage was extensive, 
as forests were defoliated, agricultural crops 
lost, shorelines eroded, and hard corals bro­
ken. Several important historic sites were 
damaged or destroyed. Damage was assessed 
in excess of US$300 million. It was the worst 
hurricane in the island's recorded history. 

A Disaster Preparedness Plan, developed 
by the Government of Montserrat in 1987 
outlined specific pre-disaster and post-disaste; 
agency responsibilities in the event of hurri­
canes or other disasters, be they natural or 
man-made. The Plan is presently undergoing 
revision and will eventually include more 
specifics with respect to earthquakes, volcanic 
eruptions, floods, landslides, tsunamis, and 
major epidemics. The future plan will also 
deal with man-made events such as major fires, 
explosions, power failures, oil spills and other 
types of pollution accidents, aircraft accidents 
and shipwrecks (pers. comm., S. Charles, Co: 
ordinator of Disaster Preparedness, Chief 
Minister's Office). There is some discussion 
o~ funding an evaluation of the Territory's 
Disaster Preparedness Plan to determine how 
effective it was in the aftermath of Hurricane 
Hugo. 

While it is encouraging to note that disas­
ter response planning is moving forward in 
Montserrat, more could be done in this regard 
by also focusing on prevention and mitigation 
planning. The planners advising the De­
velopment Control Authority have an impor­
tant role to play in the siting of developments 
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in order to Dl11l1m1ze natural hazard-related 
problems. The following discussion highlights 
major areas of concern. 

(1) Coastlines 

The siting of facilities along the coast in­
creases the cumulative impact of coastal storms 
in three ways: (1) an increased risk to public 
health, safety, and welfare; (2) costs to tax 
payers for disaster relief and protection; and 
(3) losses of irreplaceable natural resources 
(Godschalk, et al., 1989). Compounding the 
potential for catastrophic losses due to coastal 
storms is the possibility of significant sea level 
rise (SLR) in the decades ahead. 

While average SLR over the last century 
has been less than 10-15 cm (4-6 in), an in­
crease in that much or more (10-20 cm) is 
projected by 2025, and of between 50-200 cm 
(1.5-6.5 ft) by the year 2100. Using an av­
erage of one meter of shoreline erosion per 
centimeter of SLR, the resulting average by 
2025 would be 10-20 m (33-66 ft) (Godschalk, 
et al., 1989). 

There are generally three strategies that 
may be adopted to mitigate coastal storm haz­
ards and SLR impacts: 

(i) the natural coastline can be "hardened" 
by using designed protective structures 
such as bulkheads, revetments, rip-rap, 
sea walls, and gabions; 

(ii) new facilities and structures built in 
high-hazard areas can also be lifted and 
"hardened" through the use of stricter 
building standards to achieve increased 
wind and/or flooding resistance; and 

(iii) coastal development can be redirected 
away from high-hazard areas through 
the use of shoreline setback standards 
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and/or re-zoning of high-hazard areas to 
achieve simultaneous risk reduction and 
other objectives such as open space 
preservation or wildlife management. 

The last alternative, the so-called 
"development management" strategy, is gener­
ally the most cost-effective option. As with 
the use of stricter building codes, increased 
costs associated with the alteration of land use 
patterns to reduce the exposure of people and 
property to storm damage are generally offset 
by long-term savings from reduced property 
damage and reduced insurance rates. 

RECOMMENDATIONS: 

3.10 A coastal storm hazard mitigation policy 
and supporting regulations should be 
considered for Montserrat. A "devel­
opment management" alternative to haz­
ard mitigation is recommended. The 
policy could consider redevelopment 
options for existing coastal development 
to minimize potential losses, and could 
establish a reconstruction plan for im­
plementation immediately following 
catastrophic storms. The identification 
of areas of high risk and low risk should 
be considered as this classification may 
in tum influence the determination of 
setback requirements (see Recommen­
dation 3.11) and building standards for 
areas of differing risk. 

3.11 The DCA should endeavor to direct de­
velopments away from known high-haz­
ard areas and should consider estab­
lishment of a coastal setback require­
ment. The setback requirement might 
be determined by using a simple for­
mula (e.g., erosion rate times the ex­
pected life of the structure) or a stan­
dard distance (e.g., 100 ft). 

(2) Slopes 

Montserrat, with its heavy rainfalls and 
mountainous terrain, is prone to landslides. 
Developments should be directed away from 
known high-hazard areas, and special attention 
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should be given to developments on steep 
slopes that may not otherwise be considered to 
be within a high-hazard area. Slope develop­
ment policies are being prepared elsewhere for 
tropical island conditions and generally include 
a prohibition of development on slopes greater 
than 40 per cent (22 degrees), as well as spe­
cific guidelines for acceptable sewage disposal 
methods on such slopes. 

RECOMMENDATION: 

3.12 A slope development policy should be 
considered for Montserrat that takes 
into account site-specific parameters, 
such as slope, soil type, vegetation 
cover and rainfall, and aims to minimize 
landslide hazard potential and environ­
mental degradation due to soil erosion 
or inadequate sewage disposal practices. 
Maximum allowable densities should be 
considered for given areas, along with 
the use of community septic tanks if the 
space and terrain allow this preferred 
option. 

(3) Earthquakes 

Earthquakes in Montserrat, as in neigh­
boring islands of the Eastern Caribbean, derive 
directly from the tectonic interaction of the 
Caribbean and Atlantic plates and indirectly 
from volcanism associated with tectonic activ­
ity. As a result, the Lesser Antilles are located 
in one of the most earthquake-prone regions of 
the world. Generally, however, seismic activ­
ity is cyclical, with long periods of quiescence. 
Nevertheless, damage from quakes in 
Montserrat could be severe, for example, from 
major landslides triggered by earthquakes. 

RECOMMENDATION: 

3. 13 Appropriate attention should be paid in 
the design of major facilities, especially 
those which will accommodate large 
numbers of people, so that threats from 
seismic activity are absolutely mini­
mized. The new Building Code and 
Regulations for Montserrat include 
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earthquake-resistant design standards, 
and they need to be implemented. 

(4) Flooding 

Flooding potential, while generally not 
great for the island as a whole, strongly affects 
specific sites. Local floods may cause property 
damage, severe erosion, and even the loss of 
life during natural events such as rainstorms 
and hurricanes. Floods can be the result of 
downslope rainwater run-off, especially over 
paved or deforested areas, and/or seawater 
driven inland by above-normal tides and 
surges. Additionally, storm surges caused by 
reduced atmospheric pressure during hurricanes 
can be augmented by wind-driven waves, 
swells, and spray. 

RECOMMENDATION: 

3. 14 In general, channelization for flood 
"control" should be avoided wherever 
possible, and new developments di­
rected away from flood-hazard areas. 
Additionally, an assessment of cumula­
tive impacts from the increased use of 
nonporous surface materials should be 
considered, along with guidelines for 
the use of "grassphalt" and other porous 
surface materials on access roads, 
parking lots, and other suitable areas. 
Stormwater management plans are im­
portant for areas of high-density land 
use, as is the regular maintenance of 
drainage systems and the incorporation 
of proper culvert sizing into public 
works plans. 
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(5) Oil spills 

Montserrat's response capability for an 
oil spill, or spill of other hazardous materials, 
is virtually nonexistent. No cleanup or con­
tainment equipment is kept on the island, and 
the Territory is at the mercy of a quick re­
sponse from neighboring countries in the event 
of a major spill. This should be of great con­
cern to Montserratians, given the documented 
importance of the coastal environment to the 
Territory's economy (see also Issue Three in 
Chapter 7). 

RECOMMENDATIONS: 

3.15 Government should move quickly to 
develop an oil- and hazardous-materials 
spill contingency plan and to negotiate 
with the island's two suppliers of 
petroleum products to gain their finan­
cial and technical assistance in devel­
oping a first-stage response capability to 
handle oil spills. 

3.16 A longer-term objective, with industry 
cooperation, should be the funding and 
construction of a fuel dock (to eliminate 
ship-to-shore pipeline transfers), com­
plete with properly designed con­
tainment, oil/water separators, waste-oil 
reception facilities, and fire control 
systems. As a secondary (but more 
short-term) objective, attention should 
be given to the fact that there are 
presently no waste-oil collection facili­
ties on the island. Once again, oil com­
panies should shoulder more direct re­
sponsibility. 
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APPENDIX 1 

[Sample] NATIONAL ENVIRONMENTAL POLICY STATEMENT 

£The text which follows would appropriately be preceded by a more 
general, long-term "mission statement, " highlighting the country's overall 

goals for environmental resource management.] 

I. RESOURCES: 

A. Reef Protection. 

Coral reefs and other submerged lands shall not be dredged, filled or otherwise 
altered or channeled unless it can be demonstrated that there is a critical public 
need; there are no feasible, environmentally-preferable alternatives; and measures 
will be taken to minimize adverse impacts. Coral reefs, including those artificially 
constructed, shall be protected from sedimentation, overfishing, run-off, and the 
impacts resulting directly and indirectly from other activities to the extent feasi­
ble. Degraded reefs shall be restored wherever feasible. 

B. Recreation/Shorefront Access. 

The acquisition, siting, development, and maintenance of varied types of recre­
ational facilities that are compatible with the surrounding landscape and existing 
land use patterns, and which serve the recreation and shorefront access needs of 
rural villages and urban areas, shall be promoted. Acquisition and/or use agree­
ments for and minimal development of passive recreation sites such as marine 
and wildlife conservation areas, scenic overlooks, trails, parks, and historic sites 
shall also be promoted. Public access to and along the coastline shall be en­
hanced and increased where possible. Beach areas suitable for recreational use 
shall be reserved for such use, and physical access to these areas shall be pro­
vided where feasible. Visual access to coastal areas from roads parallel to and 
near the shoreline shall be maintained where feasible. 

C. Coastal Water Quality. 

National water quality standards shall be prepared, reviewed every three years 
and updated as necessary to achieve maintenance of stated goals and objectives. 
Consistent with these standards, degraded water quality shall be restored to ac­
ceptable levels, and threats to water quality shall be prevented or removed where 
feasible. The development and application of standards for coastal waters is of 
critical concern, and shall receive an appropriate level of monitoring and compli­
ance attention as necessary to maintain acceptable coastal water quality, free of 
(public or environmental) health-threatening stressors. 

D. Marine Resources. 

Living marine resources and their habitats shall be protected from overharvesting 
or degradation. No taking of marine mammals, or endangered or threatened 
species, shall be allowed. In particular, sea turtles are recognized both regionally 
and globally as endangered and deserving of special protection, and therefore 
shall be given special management attention and targeted public awareness ef-
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forts to enhance the prospects for recovery, and eventual resumption of sustain­
able harvesting, of this irreplaceable and culturally important resource. 

E. Drinking Water Quality. 

Drinking water sources, both above and below ground, shall be protected from 
contamination due to sedimentation, saltwater intrusion, or other sources of pol­
lution. Drinking water systems shall be improved to protect public health and 
welfare. 

F. Unique Areas. 

Unique areas, including wetlands, mangrove swamps, aquifer recharge areas, 
critical habitat areas, floodplains, streams, watersheds, and nearshore waters, 
shall be protected against significant disruption of their physical, chemical, and 
biological characteristics and values. Only uses dependent on such areas shall be 
permitted. Development in areas adjacent to unique areas shall be designed and 
sited to prevent impact that would significantly degrade such areas. 

G. Archaeological/Cultural/Historic Resources. 

Significant archaeological, cultural, and historic sites and buildings, artifacts, and 
lifestyles shall be protected and preserved. 

H. Air Quality. 

National air quality standards shall be developed and reviewed on a regular basis 
to ensure the maintenance of the highest practical air quality throughout the Ter­
ritory. 

I. Areas of Particular Concern. 

Certain geographic areas throughout the island are worthy of special planning ef­
forts to ensure that the integrity and uniqueness of each area remains fully intact 
for present and future generations to enjoy. Two areas are currently worthy of a 
special planning effort: 

1. Plymouth Urban Center and Waterfront. 
The harbor, waterfront, and adjacent urban center shall be developed in a 
way that emphasizes its irreplaceable value as a working port and focal point 
for commerce and leisure activities. The following use priorities shall be es­
tablished for the harbor and waterfront (specific boundaries to be identified): 

a. Water-dependent uses and activities shall have highest priority; 
b. Water-related uses and activities shall have second priority; 
c. Uses and activities which are neither water-dependent nor water-related, 

but which are compatible with water-dependent and water-related uses 
and activities, shall receive third priority. All other uses and activities 
shall have lowest priority, and shall be encouraged to locate in other 
designated commercial, industrial, or residential areas. 

2. Fox's Bay Bird Sanctuary and Wetland. 
The water quality, fish and wildlife habitat, and recreational values of this 
wetland and wildlife sanctuary shall be restored and enhanced as feasible. 
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The following use priorities shall be established for the wetland, adjacent 
beach, and upslope lands (specific boundaries to be identified): 

a. Non-polluting, non-destructive uses and activities, such as observation 
points, interpretative trails, and other passive recreational activities shall 
be given highest priority; 

b. Those uses and activities which would interfere with the natural 
characteristics and values of the wetland (including the creation of 
sedimentation or other non point source pollution effects from poorly 
sited or upslope construction), and are not necessary for restoration or 
recreation, shall be given lowest priority. 

II. GOVERNMENT PROCESSES 

A. Development Control. 

A more effective and equitable administration of laws, regulations, and public 
notification shall be implemented by the Development Control Authority, to en­
sure that a fair, expeditious, and well-coordinated development application, re­
view, and decision-making process is in place. The technical capability of indi­
vidual Ministries and Departments shall be given budgetary support and increased 
in order to effectively contribute to comprehensive environmental management 
and the decision-making capability of the DCA. Technical staff shall provide re­
view and comment on all development proposals that proceed to the DCA for ac­
tion. 

B. Shoreline Development. 

In the area measured 200-feet horizontally inland from the highest wash of 
waves, uses, developments, and activities shall be rigorously reviewed to deter­
mine whether they: 

1 . are susceptible to damage from shoreline erosion or other identified coastal 
hazards; or 

2. diminish visual and/or physical access to the shoreline; or 
3. may result in degradation of coastal resources. 

Those uses, developments, or activities which may result in any of the above im­
pacts shall be normally denied. Exceptions may be allowed if the proposed use, 
development, or activity: 

1 . serves a public need, including recreation; or 
2. is water-dependent or water-related; and 
3. is compatible with adjacent land uses or traditional uses; and 
4. has no feasible environmentally-preferable alternative sites. 

C. Coastal Hazards. 

Proposed developments in areas prone to land-based or storm-surge flooding, 
landslides, and shoreline erosion shall only be permitted if: 

1 . there is a public need; and 
2. there are no feasible environmentally-preferable alternative locations; and 
3. the development is located and designed to minimize risks to public safety. 
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The following standards shall apply to location and design of development in 
areas prone to flooding, slides, and erosion: 

1 . Uses that will not require protection through coastal engineering structures 
shall be preferred over uses that require such protection. 

2. Uses that pose the least risk to loss of life and damage to property shall be 
preferred over uses that pose such risks. 

3. Development permitted in areas prone to flooding shall be designed to allow 
passage of water to the extent feasible. 

Structures to protect existing development against flooding and erosion shall only 
be permitted if: 

1 . there is a significant risk to public health and safety; 
2. there are no feasible environmentally-preferable alternatives; 
3. habitats that may be affected are identified and their values evaluated; 
4. adverse effects on nearby areas are minimized; 
5. alterations of the natural shoreline are minimized; 
6. adverse effects on habitats and drainage ghauts are minimized. 

D. Fisheries Development. 

Shoreline areas suitable and necessary for the support of fishery development 
shall be reserved for such use. Fisheries development shall be guided by a fish­
eries management program which conserves stocks, protects marine habitats, 
and maintains sustained yields. 

E. Slope Erosion. 

Road building and construction activities that severely alter land contours, occur 
in steep areas, or may otherwise promote soil erosion shall be minimized and con­
trolled to reduce or eliminate soil erosion. Clearing, grading, or construction on 
slopes greater than 40 percent (22 degrees) shall be avoided and be permitted 
only if no feasible environmentally-preferable alternatives to the proposed activity 
exist. All clearing, grading, or construction on slopes shall use best management 
practices to avoid or minimize soil erosion. These shall include, but not necessar­
ily be limited to: 

1 . minimizing on-site disturbance through careful design of road drainages, uti­
lizing knowledge of soils, vegetation, and terrain, and other available tech­
niques; 

2. retaining soil through use of retaining walls and other applicable techniques 
to minimize slope cutting; and 

3. controlling off-site movement of soil through replanting disturbed land imme­
diately after construction with soil-stabilizing plants and other available tech­
niques. 

F. Major Facility Siting. 

Major facilities shall be sited and designed to minimize adverse environmental and 
social impacts and promote orderly and efficient economic development. Major 
facilities not dependent on a waterfront location shall be located elsewhere unless 
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no feasible alternative sites exist; water-dependent major facilities shall be ac­
commodated through planning. 

G. Agricultural Development. 

Commercial and subsistence agriculture shall be encouraged and approved on 
lands suitable for cultivation. Agricultural activity shall be accompanied by sound 
agricultural practices designed to protect land and water resources and maintain 
crop yields, which include: 

1 . cultivation on suitable slopes; 
2. use of adequate ground cover to prevent soil erosion; 
3. proper use of pesticides and fertilizers; and 
4. techniques to maintain soil fertility, e,g., fallow periods. 

CONSTRUCTION OF PLYMOUTH HARBOR JETTY 
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APPENDIX 2 

The following recommendations relative to the Development Control Author­
ity (see Issue Four of this Chapter) are presented as a part of the Environ­
mental Profile, although many of the issues raised are currently under review 
by GOM and some changes may already be underway. 

(1) Procedural Recommendations: 

(i) Establish regular meeting schedules and consider appropriate forums for public 
participation, as is specified in the Ordinance. 

(ii) Establish procedures requiring applicants to secure conceptual approval of pro­
jects prior to submission of detailed construction drawings. This step would 
allow the DCA -- and members of the community if such information is made 
public -- to review proposed developments within the context of the Territory's 
overall development priorities, and to do so early in the process. Early discus­
sion of conceptual plans can uncover site-specific problems and identify ways 
to overcome them in the design phase, thus saving the GOM and the developer 
time and money in the long run and avoiding unnecessary environmental im­
pacts. 

(iii) Refine procedures and requirements for development applications, including the 
provision of simple checklists of the information needed for various types of de­
velopment activities. Checklists serve both the applicant and reviewer and can 
highlight areas of concern and the type of specific alternatives that are accept­
able. A vicinity map, a site plan, proof of land ownership or lease agreement, 
and a detailed description of the proposed project might be all that is required of 
an applicant to obtain conceptual approval prior to the preparation of detailed 
construction drawings. 

(iv) Evaluate the advantages of requiring performance bonds for all major private 
sector projects that it approves. The money posted by the developer is cus­
tomarily held in escrow to ensure that development activities proceed as 
planned and as approved. These funds could appropriately be used to pay for 
any remedial work that may be required or for site restoration in the event the 
project is started but abandoned prior to completion. 

(v) Increase the full-time administrative support staff with an individual delegated to 
work closely with the Planning Officer and be responsible for preparation of 
agendas, meeting minutes, public notices, decision letters, decision notification 
to the public, and interagency communication on behalf of DCA. 

(2) The present workload of approximately 300 applications per year (or roughly 25 per 
month) is sufficient to warrant the establishment of a "major" and "minor" permit 
screening and classification system which would have the effect of focusing DCA's 
attention on "major" development applications (see box, page 46). Regularly-sched­
uled meetings of DCA could then include only those "major" applications forwarded 
to the board by the Planning Officer. All "minor" projects would be reviewed, condi-
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tioned, and approved by the Planning Officer and his/her staff in routine fashion. As 
indicated elsewhere in this Chapter, a key to the success of this system change 
would be the technical skills and administrative capacity of the planning staff and its 
ability to coordinate input from other agencies. 

For all "major" project applications, DCA would need to ensure that technical staff 
from appropriate review agencies have had time and opportunity to assess ap­
plication documents and site plans, and to submit technical findings by use of a 
standardized staff report to DCA prior to scheduled meetings. Technical staff could 
be encouraged to attend DCA meetings, to provide input and to secure firsthand in­
formation to facilitate proper planning for the scheduling of monitoring and compli­
ance tasks during and after project implementation. 

(3) Given the increasing pace of development in Montserrat, the composition of DCA's 
board should probably be reviewed and adjusted for improved coordination among 
the principal GOM agencies having responsibilities for resource management and de­
velopment. For example, the presence of representatives from the water and power 
authorities would help ensure that the provision of these services to new devel­
opments will be accomplished in a timely and least-cost manner. Similarly, participa­
tion by a representative from the Development Unit would also improve sectoral or 
economic development planning efforts that may affect or be affected by a proposed 
physical development project. 

(4) Monitoring of development activities is currently the responsibility of the Police De­
partment, as is the enforcement of project-specific control and mitigation require­
ments authorized by DCA. This is neither a satisfactory or effective arrangement. If 
possible, resources should be identified to ensure that monitoring and enforcement 
tasks are assigned to a more appropriate resource management unit (or units) of 
Government, with personnel more familiar with the technical, environmental and 
engineering standards required of the developer. In this case, "deputization" (with 
citation authority) of key enforcement officers in designated agencies may be called 
for. 

(5) The provisions of the Town and Country Planning Ordinance, including the require­
ment that public sector projects receive DCA approval, need to be reviewed. As is 
the case elsewhere in the Caribbean, it is common practice for GOM departments 
and ministries to forego DCA review or to press for approval late in the project plan­
ning cycle .. These actions effectively exempt government projects from the devel­
opment control requirements to which the private sector is subject. Bypassing the 
review process presents an elevated risk of unforeseen, undesirable and even ir­
reparable -- if not costly -- environmental damage, with adverse impacts to other 
development schemes and investments. Additionally, Government runs the risk of 
undermining public confidence in the overall development control system. 
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SUGGESTED CRITERIA FOR CLASSIFICATION OF "MAJOR" AND "MINOR" PROJECTS 

"Major" project means a proposed development activity that the Planning Officer determines may cause a 

significant adverse impact on the environment. "Major" projects are those which: 

will create a new, or relocate an existing, discharge to surface or ground waters; 

will result in substantial increases in the volume of discharge of the loading of pollutants from an exist­

ing source or from new facilities to receiving waters; 

will provide capacity to serve a population 30 percent greater than the existing serviced population; 

are known to, or are expected to, have a significant adverse impact on the quality of the human en­

vironment, either individually or cumulatively over time, or in conjunction with other actions; 

are known or predicted not to be cost-effective or might be associated with significant public con­

troversy; 

are classified as a "major facility"; 

will involve significant landfilling, excavation, disposal of dredged materials, mining, quarrying, or in­

cineration; 

will involve dredging and/or filling in marine or fresh waters, point source discharge of water or air pollu­

tants, shoreline modification, ocean dumping, or artificial reef construction; 

have the potential for significant adverse impacts on submerged lands, reef systems, groundwater 

recharge areas, cultural areas, historic or archaeological sites and properties, designated protected 

areas, pristine ecotypes, mangroves, wetlands, beaches, areas of scientific interest, recreational areas, 

undisturbed native vegetation, and endangered or threatened species habitat; 

will involve major recreational, urban, or government-sponsored developments; 

will involve major repair or construction of primary roads or other infrastructure developments; 

will involve large-scale commercial agriculture or mariculture facilities or that include silviculture or 

timber operations; 

may cause underground injection of hazardous wastes; of fluids used for extraction of minerals; or of 

certain other fluids with potential to contaminate groundwater; and 

upon review of substantial evidence, a majority of the Development Control Authority agrees has the 

potential for significant adverse impact of the Montserrat environment. 

"Minor" project means a proposed project which the Planning Officer determines will have a minimal impact 

on the environment. "Minor" projects are those which are: 

solely directed toward minor rehabilitation of existing facilities, functional replacement of equipment, or 

construction of new ancillary facilities adjacent or appurtenant to existing facilities which do not affect 

the degree of treatment or capacity of the existing facility; 

normal maintenance and repair of such facilities as: existing utility lines (water, sewer, power, and 

telephone), rights-of-way of the above utilities or minor appurtenant structure to public utilities (minor 

maintenance and repair shall not include the extension and expansion of existing lines, structures, or 

rights-of-way); 

normal maintenance and repair of existing drainage channels; 

placement of swimming, navigation, or temporary small-boat mooring buoys; 

expansion of a single-family residential structure, including sewer connections; 

strip clearing for survey sighting, except in wetlands or otherwise protected areas; and 

construction of small-scale, non-intensive projects such as single-family dwellings, duplexes, out-build­

ings, and small village businesses outside of, and not adjacent to, floodplains, wetlands, steep slopes, 

or other coastal hazards. 
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ISSUE ONE: 
In small islands, integrated planning for guiding the use of agricultural and forested 
lands and upland watersheds is a vital step in the orderly, efficient and truly sustain­
able development of rural environments. 

Over the past 350 years, Montserrat's 
landscape and vegetation have been dramati­
cally altered by human activity. Pulsipher 
(1991) writes that from the earliest arrival of 
English and Irish colonists, Montserrat entered 
a period of rapid environmental change that 
continues apace to this very day. The Euro­
peans "came with the vision that there was 
money to be made by taming ... [the] alien 
tropical environment into efficient production 
units supplying Old World markets." Chapter 
1 of the Profile provides an overview of the 
development of the agricultural sector in 
Montserrat and its dominance of the economy 
from the seventeenth century to the middle of 
this century. 

Today, Montserrat's arable land is esti­
mated at approximately 2,630-2,840 ha (6,500-
7,000 ac), or about 25 percent of the Terri­
tory's total land area of 10,200 ha (25,204 ac) 
(LOA Statistics, 1985). Almost all arable land 
was in agricultural use (field crops, tree crops 
and grazing areas) until the latter part of this 
century. In the 1960's, land in agriculture was 
2,428 ha (6,000 ac); by 1973, production had 
dramatically decreased, and only 894 ha (2,210 
ac) were in use. The 1980's registered contin­
ued declines although estimates vary from 764 
ha (1,885 ac) (Agriculture Census, 1983) to 
1,513 ha (3,739 ac) (LOA statistics, 1985, as 
adapted by von Rabenau, 1987). No agricul­
ture census has been conducted during the past 
10 years, but it is generally believed that these 
figures have continued a downward trend. 

Montserrat crop production meets or ex­
ceeds demand for four to five months of the 
year in vegetables such as white potatoes, 
onions, tomatoes, sweet peppers and cabbage. 
However, there is overproduction of food 
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commodities during certain times of the year, 
with underproduction of the same commodities 
at other times. Merchants fill the gaps with 
imports and, unfortunately, have relied on out­
side suppliers even in cases where local pro­
duction is possible. In an attempt to address 
these fluctuations and to protect farmers from 
outside competition, the Ministry of Agricul­
ture first set up the Development Finance and 
Marketing Corporation under Ordinance No. 
15 (1971). It was to provide inputs, credit and 
export marketing services for the agricultural 
sector. The Production and Coordination Unit 
was latter established, also to assist the agri­
cultural sector, but neither effort has been able 
to overcome the system-wide problems which 
impede development of the sector. 

The decline of agriculture since the 
1960's (see Chapter I) has had economic and 
social implications for the Territory, a major 
consequence being that agriculture is no longer 
the lead economic sector. Agriculture'S re­
duced economic value and lower productivity 
have also been responsible for the gradual con­
version of increasing amounts of prime agri­
cultural land to residential, municipal, and 
commercial use. Unfortunately, in small is­
lands, prime agricultural land is generally in 
short supply (Montserrat has about 1,215 ha 
[3,000 ac] left). The dimensions of the con­
version process remain largely obscure, but it 
can be assumed that 50 acres or more per year 
of potentially productive agricultural lands are 
being shifted to alternative usages that, in the­
ory, will produce a greater economic return 
(von Rabenau, 1987). 

Nevertheless, despite obvious setbacks in 
agricultural productivity, it is premature to ac­
cept as irrevocable present trends toward more 
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permanent conversion of rural lands. At the 
very least, this will weaken attempts at revi­
talizing the agriculture sector, an objective 
outlined in the most recent National Develop­
ment Plan (1985/86 - 1988/89). Slowing down 
or reversing the process, however, will require 
a policy choice and tighter management of the 
conversion process by the Land Development 
Authority. 

Nearly all of the island's original forest, 
with the possible exception of a tract of rain 
forest located on the west slope of South 
Soufriere Peak (Beard, 1949, reported in 
Johnson, 1988), has been cleared. It is inter­
esting to note that Montserrat's forested area 
may actually have increased during the past 
half century as abandoned agricultural land 
converted back to trees and shrubs. However, 
as a result of hurricane and other storm dam­
age, the development of an old-growth forest 
seems unlikely on Montserrat, although a 
healthy, relatively young forest can support a 
large number of wildlife species and facilitate 
groundwater infiltration. 

Secondary forest is estimated from 2,000 
ha (4,940 ac) (Central Office of Information, 
1983) to 3,000 ha (7,410 ac) (Arendt and 
Arendt, 1984). Together, secondary forest and 
scrub regrowth cover 7,300 ha (18,031 ac) or 
71 percent of the island (LDA Statistics, 
1985). 

The first forest policy for Montserrat was 
drafted in 1944 (Carter, 1944). In 1956, the 
Forestry Ordinance (Cap. 95) was passed, and 
this remains the primary piece of legislation for 
the forestry sector. The focus of the legislation 
is watershed management and conservation, 
carried out primarily through the declaration of 
forest reserves. To date, only one reserve has 
been established in Montserrat, the 30.4 ha (75 
ac) Silver Hill Forest Reserve in the north of 
the island. 

The Forestry Ordinance requires major 
revisions to reflect new approaches to forestry 
and watershed management. A draft forestry 
and wildlife ordinance (McHenry and Gane, 
1988) has been accepted by Government in 
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principle. Formal acceptance has been delayed 
pending consideration of a possible merger of 
the draft parks and protected areas legislation 
(see Chapter 5) and the draft forestry and 
wildlife legislation. The documents are com­
plementary and linking them in law could con­
tribute to the development of a more integrated 
management approach for Montserrat's forest­
based resources. 

Management of the surviving forested 
lands and steeper upland watersheds is an im­
portant issue for Montserrat's resource man­
agers as these areas are critical to maintenance 
of the island's water supply. Montserrat's 
fresh water comes primarily from springs in 
either the Centre Hills or the Soufriere Hills. 
The Centre Hills catchment is 750 ha (1,852 
ac) and has an average daily flow of 3.4 mil­
lion liters (750,000 gallons). The Soufriere 
Hills catchment is 600 ha (1,482 ac) and has an 
average daily flow of 2.5 million liters 
(550,000 gallons) (Corker, 1986). 

Since at least the 1930's, land above 457 
m (1,500 ft) has received some defacto protec­
tion as unofficial forest reserves, although 
these areas are not demarcated and no legal 
notification can be traced to support this cus­
tom. The areas involved amount to 1,183 ha 
(2,924 ac) (Gane, 1989). 

Responsibility for managing this land is 
shared by the Montserrat Water Authority, 
which generally handles water conservation 
areas (i.e., all lands within a 275 m [300 yd] 
radius of specified water courses), and the Di­
vision of Forestry, which generally is respon­
sible for the surrounding watershed. This 
shared management approach has worked satis­
factorily in the past, although there continue to 
be concerns about the need for better coordina­
tion and more personnel on-the-ground. More 
critical from a resource management perspec­
tive is the informal nature of the institutional 
structure now in place for watershed manage­
ment. It is important that the Government of 
Montserrat be able to exercise sufficient au­
thority within clearly identified "protected" 
areas to prevent non-compatible uses and to 
protect water supplies. 



MONTSERRA T ENVIRONMENTAL PROFILE 

More recently, in an effort to address ru­
ral land use issues, including watershed man­
agement, a zoning plan was proposed for clas­
sifying agricultural and forested lands 
(Forestry Div., 1992). Under this scheme: 

(1) Primary agricultural land would be 
reserved in perpetuity for agricultural 
purposes. 

(2) Secondary agricultural land may, 
after careful study and review, be 
converted from agriculture to housing, 
provided there were no other lands 
available to meet housing needs. 

(3) Production forest land would be those 
parts of the secondary agricultural 
land used for commercial forestry. 
These lands, mostly private and 
mostly below 457 m (1,500 ft) would 
require appropriate soil and water 
conservation practices and Forestry 
oversight in order to safeguard critical 
forest functions. 

(4) Forest reserves would be designated as 
lands maintained in permanent vege­
tative cover, including critical ghauts 
which are estimated to include ap­
proximately 10 percent of the island 
(Corker, 1986). 

Legal protected status is required to: 
(i) minimize landslips, gullying or 
major sheet erosion; and (ii) maintain 
water storage in aquifers. Forest pro­
duction activities would only be al­
lowed if these were consistent with 
practices which support objectives (i) 
and (ii) above. 

(5) Combined agricultureIJorestry lands 
(such as more steeply-sloped agricul­
tural lands) would be designated as 
suitable for cultivation only if strict 
soil and water conservation practices, 
such as agroforestry, were employed. 
In areas so zoned, jurisdiction would 
fall under extension agents from the 
Department of Agriculture and 
forestry officers from the Division of 
Forestry and the Environment. 
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The above has been accepted in principle 
by the Ministry of Agriculture, Trade and the 
Environment, but the issue of integrating park 
and protected area sites into the zoning scheme 
must still be addressed. 

RECOMMENDATIONS: 

4.1 A National Physical Development Plan 
needs to be completed, incorporating 
and updating sectoral or other land use 
planning documents already available in 
the Territory (see also Chapter 3, Issue 
Two). Specific to rural lands, integra­
tion of several plans ready in draft form 
needs to be completed, i.e., the zoning 
plan for rural lands discussed in this 
section of the Profile with the parks and 
protected areas plan discussed in Chap­
ter 5. As part of this planning initia­
tive, it would be useful to revise the 
Water Authority Ordinance (No.6, 
1972) and related legislation to include, 
inter alia, a national water policy state­
ment, updated regulations to protect 
water supplies, and a clarification of in­
stitutional responsibilities. The Water 
Authority has also suggested that GOM 
should consider the acquisition of some 
privately-owned water sources (pers. 
comm., Mrs. M. Howe, General Man­
ager, Montserrat Water Authority). 
This is important because many water 
springs are below the fifteen hundred 
foot contour. 

4.2 Zoning restrictions for agricultural land, 
such as those put forward most recently 
by the Division of Forestry and the En­
vironment, should be considered by the 
Government of Montserrat. Island-wide 
zoning as a management tool that classi­
fies and protects certain categories of 
land (e.g., for agriculture, recreation, 
forestry, water catchment, and wildlife) 
is becoming increasingly important 
throughout the Eastern Caribbean. It is 
particularly critical in the rural sector to 
regulate agricultural land conversion 
and to ensure the availability of lands 
suitable for agricultural production. 
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ISSUE TWO: 
In Montserrat, soil erosion and general land degradation frequMtly result from over­
grazing of livestock and the employment of cultivation practices which do not m88t 
MvironmMtally-sound conservation standards. 

The mountainous nature of the island, 
coupled with heavy seasonal rainfalls and frag­
ile soils, make Montserrat very susceptible to 
water run-off and soil erosion problems. 
These are most severe when vegetation cover is 
removed (by cultivation or livestock grazing), 
and soils are thereby exposed. 

The island's ghauts represent a special 
case, for they experience serious erosion de­
spite the fact that cultivation on these generally 
steeper areas has been abandoned for the most 
part. Some erosion in ghauts can be traced to 
reduced vegetative cover caused by Hurricane 
Hugo in 1989, but a substantial part is due to 
poor land management practices. 

All of Montserrat's land area, not just its 
steep-sided ghauts, is susceptible to erosion .. 
Its more gently-sloping hillsides, while not as 
vulnerable as the ghauts, are also at risk and 
include substantially more acreage. In fact, 
over 50 percent of the land on this mountain­
ous island is on slopes greater than 20 percent. 

The serious pursuit of agroforestry pro­
grams, suitable for lands of 10-30 percent 
slope, could lessen the risk of farming on hill­
sides. The practice of agroforestry can also 
provide a variety of products (e.g., cash crops, 
tree crops, food crops, fuelwood, and fodder), 
thus making this type of farming particularly 
well-suited for national programs of agricul­
tural diversification and soil conservation. 

More extensive provision for drainage in 
the development of hillside farms is another 
appropriate conservation measure. The clear­
ing of vegetation coupled with the absence of 
drainage channels and the presence of foot 
paths predispose the land to gully formation. 
Even in cases where drainage channels and 
contour barriers have been installed, they are 
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often ineffective because they have not been 
properly maintained. 

One of the difficulties in establishing 
more effective soil and water conservation pro­
grams has been the prevalence of land tenure 
insecurity among small farmers. Throughout 
the OECS countries, small farmers question the 
relevance of incorporating soil and water con­
servation practices as part of their cultivation 
methods since so many lack clear title to the 
acreage they farm or their long-term land 
tenure may not be guaranteed. According to 
the last Agricultural Census (1983), 29 percent 
of the farmers in Montserrat had land under 
freehold ownership, and 71 percent rented 
land. The majority of those who rent land are 
only able to do so on a yearly basis. One 
method of assisting in the conversion from 
lease arrangements to ownership is being tried 
at Riley's Estate where, since the 1980's, 
farmers have paid more rent but the money 
serves as payment toward the purchase of their 
farm. 

Insecure land tenure also contributes to 
the problem of uncontrolled livestock grazing, 
another factor contributing to the degradation 
of agricultural lands. The 1983 Agriculture 
Census indicated that of the 417 ha (1,031 ac) 
then used for grazing, 11. 6 percent was 
imprOVed pasture and 82.4 percent was 
"rough" pasture. Large areas in the north and 
south of the island have been reduced to desert­
like conditions by livestock grazing. 

The problem of "loose livestock", as the 
free-roaming animals are called, is twofold. 

(i) Grazing animals reduce, sometimes 
destroy, vegetative cover. This 
leads to compacting in soils of low­
bulk density and the loosening of 
topsoil on steep slopes. 
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(ii) Livestock owners often bum sloped 
lands in order to remove less palat­
able older vegetation and allow 
growth of younger more palatable 
fodder. 

Further adding to the complexity of the 
problem is the fact that burning is usually done 
just before the rainy season, and the land is 
still bare when the heavy rains fall. The re­
sulting soil erosion, landslips and ghaut 
washouts, according to many Montserratians 
closely involved with the land, is the single 
largest factor degrading the island's rural envi­
ronment. 

The "loose livestock" problem is not only 
complex but also politically unpopular, in­
volving at least three different groupings of 
livestock owners. The first grouping consists 
of persons owning small numbers of animals; 
for the most part, these individuals attempt to 
keep their stock tethered, be it on vacant house 
lots or on fallow agricultural fields. The 
occurrence of loose animals among this group 
is accidental and infrequent; damage occasion­
ally involves destruction of gardens, but they 
do not contribute significantly to the erosion 
problem. 

The second grouping includes persons 
with limited or no access to land. In most 
cases, these landless livestock owners do not 
limit their herd size or restrain their animals. 
Animals may be watered several times per 
week and periodically culled for market, but 
otherwise receive no management. These ani­
mals are responsible for some destruction of 
crops (estimated by GOM officials at 
EC$1,500/acre in fencing costs alone plus po­
tential crop losses), for some property damage 
in residential areas, and for some soil erosion. 

It is a third grouping, however, which is 
responsible for environmental destruction of 
more substantial proportions. Their animals 
are for the most part feral, with few systematic 
attempts to manage or market livestock by 
these small farmers. Harvesting is infrequent 
and usually for personal use. Because of sub-
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stantial population increases in these herds, 
animals have now moved into many of the up­
per watersheds where, apart from erosion and 
the resulting reduction in stream flows, there is 
the possibility of contamination to water sup­
plies. 

The Department of Agriculture and 
CARDI have collaborated to develop improved 
techniques for sheep production, the objective 
being to develop methods for animal rearing on 
a semi-intensive to intensive basis (i.e., cut and 
carry with limited grazing), rather than the 
traditional method of free roaming. These 
methods have shown great promise, and 
CARDI is about to embark on density trials to 
determine the stocking rate for various for­
age/legume combinations. Under the CARDI 
and other GOM initiatives, livestock owners 
are provided fencing and planting material free 
of cost to aid in the establishment of for­
age/legume banks used to produce fodder dur­
ing the annual dry season. 

The Animal (Trespass and Pound) Ordi­
nance (No. 12, 1985) provides a legislative 
mechanism to control livestock grazing, but 
enforcement has been weak, reflecting the po­
litical and social, as well as environmental, 
dimensions of this issue. Recently, the Minis­
ter of Agriculture spearheaded action to amend 
and strengthen the Ordinance (pers. comm., G. 
Gray, Chief Forestry Officer). 

RECOMMENDATIONS: 

4.3 The promotion of soil and water con­
servation programs requires a substan­
tial commitment of time and effort on 
the part of both Government and the 
small farmer or landowner. GOM 
should explore ways to expand its soil 
conservation activities as an integral 
part of its outreach programs for small 
farmers, including the provision of spe­
cific guidelines for cultivation practices, 
particularly in hillside areas. Conser­
vation objectives suggest a program 
that: 

(i) protects the ridges of ghauts with 
grass and trees to minimize flows; 
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(ii) establishes agroforestry and other 
soil conservation measures over 
upper watershed areas and steeply­
sloped lands; 

(iii) relocates farms away from springs 
and erosion-prone areas; and 

(iv) properly maintains drainage chan­
nels and other erosion-control de­
vices. 

More innovative and near-term rewards, 
incentives, loans, and subsidies are 
needed to encourage the practice of en­
vironmentally-sound land management 
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by small farmers, many of whom will 
continue to lack a long-term interest in 
or claim to their land. 

4.4 Steps aimed at addressing the specific 
problem of livestock overgrazing in­
clude: (i) enforcement of the revised 
Animal (Trespass and Pound) Ordi­
nance; (ii) continued efforts to support 
the conversion of lease arrangements to 
land ownership; and (iii) support for 
grazing and cut-fodder systems using 
agroforestry techniques on privately and 
publicly owned lands. 
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ISSUE THREE: 
The present size of agricultural/forestry staffs and the constraints imposed by limited 
financial resources are viewed as impediments to GOM's more active role in pro­
moting soil conservation, in establishing experimental agroforestry projects, and in 
assuming new responsibilities such as park and protected arlHl management. 

Montserrat has recently undergone a 
comprehensive assessment and planning exer­
cise for its forestry and forestry-related sectors 
as part of CARICOM's participation in the 
global Tropical Forestry Action Program. In 
addition to producing several background re­
ports, this effort served as the basis for devel­
opment of a National Forestry Action Plan 
(NF AP) which was recently proposed by the 
Division of Forestry .. 

The first phase of Montserrat's NFAP fo­
cuses on· two major areas: (i) strengthening 
the Ministry of Agriculture, Trade and the En­
vironment (infrastructure, equipment needs and 
staffing); and (ii) protection and management 
of watersheds and catchments. 

The NF AP Core Support Project Proposal 
is quite ambitious; it is both reasonable and re­
alistic as the first phase of a larger, more com­
prehensive natural resource management 
framework for Montserrat. HQwever, it is 
likely that its full and most effective imple­
mentation can and will be seriously impeded by 
the fact that the Ministry of Agriculture is be­
ing asked to assume more -- and different -­
work tasks and responsibilities than it has in 
the past. 

For example, the Ministry is programmed 
to more actively manage the Territory's natural 
forests and promote more aggressive watershed 
management and an expansion of forest­
ry I groundwater reserves and associated soil 
conservation programs. These objectives will, 
for example, require implementation of agro­
forestry initiatives with which the Ministry has 
little experience. The Ministry will also have 
to expand staff training, public outreach, and 
environmental education programs, all of 
which are recognized as critical for achieving 
the goals targeted in the Plan. At the present 
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time, it plans to address the present shortage of 
staff in the Division of Forestry and the Envi­
ronment through the redeployment and further 
training of personnel from within the Depart­
ment of Agriculture and from within the Gov­
ernment as a whole (pers. comm., G. Gray, 
Chief Forestry Officer). 

Additionally, there is a strong possibility 
that the Ministry will be requested to manage 
the· soon-to-be-established national park sys­
tem. This initiative will l~d directly into new 
areas of resource management and natural area 
program planning and administration for which 
the Ministry has little experience. Some of 
these functions will require coordinated and 
shared implementation strategies with other 
ministries. This is another issue, with jurisdic­
tional, staffing and management implications, 
that points to the need for creative leadership 
and sound administrative direction. 

The existing forestry staff consists of one 
professional forester (Chief Forestry Officer), 
three forest rangers, and three forest workers. 
Yet, with limited staff resources, the unit -­
like forestry units elsewhere in the OECS 
countries -- is being asked to take on a broad 
array of environmental responsibilities, ranging 
from watershed protection to environmental 
education to parks management -- in addition 
to more traditional responsibilities related to 
the economic development of forests, including 
reforestation. Clearly, GOM must identify 
more staff, targeted training opportunities for 
staff, and a variety of financial and other re­
sources if the Ministry (and, specifically, the 
Division of Forestry) is to effectively function 
as the institutional focus for key natural re­
source management programs in the Territory. 
This appears to be the direction in which 
Montserrat is moving at the present time (see 
also Chapter 2, Issue One). 
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RECOMMENDATION: 

4.5 A foundation for more focused resource 
management within Government has 
bee~ provided by the Tropical Forestry 
Acbon Plan. Full implementation by 
Government of the Plan's end products 
-- especially the Core Support Project -­
are critical to a longer-term strategy for 
the sustainable management of the 

island's forests and forest-related re­
sources. Special attention is warranted 
to ensure that adequate resources· are 
provided to achieve Plan viability, in 
particular because the multi-sectoral 
nature of the Plan may obscure the full 
extent of staffing and other implemen­
tation requirements. 

LONG GROUND, MONTSERRAT 

54 



5. CONSERVING THE BIODIVERSITY OF MONTSERRAT 

Few areas of comparable size anywhere in 
the world are endowed with a floral and faunal 
heritage as diverse and as interesting as the 
plants and animals found on the Caribbean's 
assemblage of islands. For naturalists, how­
ever, the region can be a difficult taxonomic, 
ecologic and biogeographic puzzle, in part be­
cause of its checkered geologic past, the inter­
mixture of high and low, wet and dry, volcanic 
and limestone islands, and in part because of 
the proximity of, and species input from, the 
islands of the Greater Antilles to the north and 
the South American mainland to the south. 

Isolated from larger land masses, true 
oceanic islands are expected to show a highly 
endemic flora and fauna with a few waif origin 
types. Montserrat, as an archipelagic or quasi­
oceanic island, exhibits these phenomena but 
not in a very marked degree. Part of the rea­
son for this is geological. 

When the four central islands of the 
Lesser Antilles (Guadeloupe, Dominica, 
Martinique and st. Lucia), which also form the 
oldest group, began to form in Miocene time, 
there was only open sea to the north of st. 
Lucia all the way to Puerto Rico. Subse­
quently, during the Pliocene period, there was 
widespread regional uplift, producing a fairly 
large, low emergent land mass or cluster of 
islets more or less linking Puerto Rico and the 
Virgin Islands group to Antigua, which was 
very close to Guadeloupe, the northernmost of 
the "big four". 

Slightly later in Pleistocene time, sub­
mergence caused the fragmentation of the pro­
totypic "Leeward Island" land bridge or plat­
form and an outburst of vulcanism, which fi­
nally resulted in the appearance of Montserrat, 
St. Kitts, Nevis, and St. Vincent. These much 
more recent island systems -- including 
Montserrat -- were then rapidly colonized by 
flora and fauna originating mostly from the 
four older islands at the center of the group. 

Large-scale disruption of Montserrat's 
natural ecosystems did not occur, however, 
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until·· the seventeenth century following the is­
land's colonization by Europeans and the in­
troduction of plantation agriculture. For over 
350 years, Montserrat's landscape and its flora 
and fauna have been significantly influenced 
and modified by human activity. Additionally, 
natural disasters, in particular hurricanes, have 
often dramatically altered the island's natural 
environment. Most recently, in September of 
1989, during less than one 24-hour period, 
Hurricane Hugo virtually defoliated all trees on 
the island while severely damaging over 60 
percent of the trees in some areas of the island 
(Arendt, 1990). Unfortunately, except for 
Arendt's 1990 survey, which focused primarily 
on the Montserrat Oriole, no adequate data 
exist on the impact of this catastrophic storm 
on other resident flora and fauna species. 

Plants. One of the region's notable 
forester-ecologists, J.S. Beard, in a very utili­
tarian book published over 40 years ago 
(Beard, 1949) reported that the Lesser Antilles 
alone had nearly 2,000 species of flowering 
plants. As for trees, Beard's list stood at 243, 
of which 68 were regionally endemic, that is, 
peculiar or native to the area under discussion. 
Montserrat's share, at the time of Beard's 
study, was 132 tree species or 54 percent of the 
regional total (Table 5.1). 

Some 25 plant taxa were once considered 
endemic to Montserrat; all but two have now 
. been collected from other islands or relegated 
to synonymy. The two endemics are Xylosma 
serratum (Flacourtiaceae) and Rondeletia 
buxifolia (Rubiaceae) (Johnson, 1988). No 
threatened species is listed in Lucas and Synge 
(1978). 

Wildlife. Fifty-nine species of birds and 
13 species of mammals have been listed for the 
island (Howard, 1991; Blankenship, 1990). 
An excellent volume on the wildlife of 
Montserrat (Blankenship, 1990) was recently 
published by the Montserrat National Trust. In 
this publication, the author classifies the 
wildlife of Montserrat according to the value 
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Table 5.1. Distribution among Lesser Antillean islands of 243 tree species, 
68 regionally endemic. 

TOTAL NO. 
TREE SPECIES 

St. Kitts-Nevis 121 
MontsfHfst 132 
Guadeloupe 193 
Dominica 167 
Martinique 181 
St. Lucia 151 
St. Vincent 151 
Grenada 120 

Source: Beard, 1949. 

or benefits to be derived from selected species 
(see Table 5.2). 

The distribution of some of Montserrat's 
endangered and locally important wildlife 
species is displayed in Figure 5.1. Several of 
the species that occur in Montserrat occur only 
there (single-island endemics) or in Montserrat 
and neighboring islands (regional endemics), as 
shown in Table 5.3. None of Montserrat's 13 
mammal species is a single-island endemic, but 
there are four regionally endemic bat species. 
Three of the mammal species are introduced 
rodents, but Montserrat's wildlife probably has 
been less affected by these introductions than it 
has been by the absence of the mongoose, a 
mammal that has been instrumental in elimi­
nating and endangering bird and reptile species 
in other Caribbean islands. 

Montserrat has five regionally endemic 
bird species -- Purple-throated Carib, Forest 
Thrush, Trembler, Scaly-breasted Thrasher, 
and Lesser Antillean Bullfinch (Johnson, 1988) 
-- and one single-island endemic, the 
Montserrat Oriole (Icterus oberi). As the na­
tional bird and only endemic avian species, it 
has been the focus of considerable attention. 
On the basis of a comprehensive study con-
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PERCENT OF NO. OF 
TREE FLORA ENDEMICS 

50 13 
54 17 
78 43 
68 42 
74 47 
62 35 
62 29 
49 15 

ducted in 1984, the oriole population was esti­
mated to be about 1,000 individuals (Arendt 
and Arendt, 1984; see Figure 5.2). Investiga­
tions by two different teams in the year fol­
lowing Hugo agreed that the hurricane had re­
duced, but not substantially damaged, the ori­
ole population and that it still numbered more 
than 500 individuals (Arendt, 1990; Evans and 
Sargent, 1990). 

The cliffs and more isolated rocky coasts 
of Montserrat are refuge for several species of 
seabirds and as yet undescribed littoral vegeta­
tion. Although documentation of these bio­
logical features are sketchy, the ECNAMP 
Data Atlas (1980) provides approximate loca­
tions of colonies of Red-billed Tropicbirds 
(Phaethon aethereus) and unspecified Terns 
(see Figure 5.1). 

The island hosts four regionally endemic 
species of reptiles and two single-island en­
demics the Galliwasp (Diploglossus 
montisserrati) and Anolis lividus. 

Of the three amphibian species found in 
Montserrat, the endangered and edible Moun­
tain Chicken (Leptodactylus fallax) is a re­
gional endemic, found only in the Eastern 
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Caribbean on Montserrat and Dominica. It 
primarily inhabits forested areas above 1,000 
feet, although a small population also exists as 
low as 500 feet in the Runaway Ghaut­
Woodlands Springs area (Blankenship, 1990). 

It is still hunted and trapped for domestic con­
sumption and for sale to restaurants, despite 
being listed as endangered since 1972 by 
meN. 

Table 5.2. The value and benefits of selected wildlife species in Montserrat. 

VALUE COMMON NAME SCIENTIFIC NAME 

Economic Resource Mountain Chicken Leptodactylus fallax 

Food Source Agouti Dasyprocta antillensis 
Iguana Iguana iguana 
Freshwater Shrimp Crago? 
White Land Crab Gardisoma guanahumi 
Blue Land Crab Gegarcinus ruricola 
Zenaida Dove Zenaida aurita 
Red-necked Pigeon Columba squamosa 
Bridled Quail Dove Geotrygon mystacea 

Rare Species Tree Bat, Fruit Bat Ardops nichollsi montserratensis 
Galliwasp Diploglossus montisserrati 
Slipperyback Skink Mabuya mabouya mabouya 

Threatened Species Montserrat Oriole Icterus obe,; 

Maintaining the All wildlife 
Ecosystem Black Snake * Alsophis antillensis manselli 

Killy Hawk * Falco sparverius 

Tourism and Recreation Mainly birds 

• Especially listed because of their importance as second- and third-order consumers. 

Source: Blankenship, 1990. 
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Figure 5.1. Distribution of endangered and locally important wildlife species in 
Montserrat (source: ECNAMP, 1980). 
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ISSUE ONE: 
Without a fully-dev(J/oped "systems" approach to park and protected area manage­
ment, a national program to conserve biodiversity is likely to be fragmented and lack 
focus. It will also fail to dev(J/op constructive links with tourism and the private 
sector. 

At present, no terrestrial or marine site in 
Montserrat is legally protected or receives the 
institutional support necessary to ensure the 
conservation of biodiversity. Some degree of 
site protection is accorded the single Govern­
ment-designated Forest Reserve in the Silver 
Hill area, and there are a few small holdings 
under the ownership or control of the 
Montserrat National Trust. Additionally, all 
lands above 1,500 feet have traditionally and 
informally been considered protected lands (see 
also Chapter 4, Issue One). However, this is 
changing. For example, in 1983, Antilles 
Television built transmission facilities at the 
summit of Chances Peak, and subsequently 
Cable and Wireless installed a microwave 
telecommunications system. Both companies 
have freehold possession of the parcels used for 
their facilities. 

The concept of a parks and protected 
areas system for Montserrat has been discussed 
at least since 1970 following establishment of 
the Montserrat National Trust. Early action, 
however, focused on site-specific protection. 
The Trust's authorizing legislation (Ordinance 
No. 11, 1969) lists the acquisition of property 
and the conservation of historic sites, flora and 
fauna as a major objective, and m the inter­
vening years the Trust has used this mandate to 
acquire property for the purpose of protection 
and conservation. This has been done, how­
ever, primarily on an ad hoc or piecemeal 
basis. 

During the late 1970's and early 1980's, 
the wetlands and pond at Fox's Bay were 
leased to the Trust for the establishment of a 
Bird Sanctuary; landmarks at Carr's Bay, 
Bransby Point, and Woodlands Beach were 
also acquired along with additional landmarks 
in the 1990's at Lime Kiln Beach and Runaway 
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Ghaut. All were secured virtually without 
payment. 

In 1980/81, the Executive Council of 
Government accepted in principle the need for 
establishing a national park in Montserrat, and, 
on the initiative of the Minister .of Lands, a 
program was launched to facilitate ownership 
by the Trust of areas above 1,500 feet. Some 
lands above the designated contour were con­
veyed by Government to the Trust (Brodericks, 
Rileys and Hermitage), and it is anticipated 
that a Government decision taken in 1988 to 
convey portions of Galways Estate to the Trust 
will eventually be implemented (pers. comm., 
F. Margetson, former president, Montserrat 
National Trust). Overall, however, little of the 
area above 1,500 feet has been legally vested in 
the Trust. 

In addition to these initiatives by Govern­
ment and the National Trust, several reports 
and planning studies have helped to move the 
Territory closer to development of a parks and 
protected areas system. An early study by 
McEachern and Towle (1973), undertaken on 
behalf of UNDP, listed 15 landmarks for pos­
sible inclusion within such a system. The 1975 
National Physical Development Plan prepared 
by UNDP proposed the establishment of 
"protected areas", but this part of the plan was 
never implemented. Subsequent proposals 
were made by ECNAMP and CCA and in more 
detailed studies prepared by Bovey (1986) and 
Bovey, et al. (1986). 

In 1987, the World Wildlife Fund-United 
Kingdom (WWF-UK) agreed to assist the 
Montserrat National Trust in its institutional 
development and specifically to support the 
Trust's efforts to promote development of a 
parks and protected areas system for the Ter­
ritory. This assistance enabled the Trust for 
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Table 5.3. Biodiversity and conservation summary for Montserrat. 

Mamm. Birds 

Species endemic: 

- island 

- region 4 5 

Red Data Book ? 1 
(IUCN) taxa 

Source: Johnson. 1988. 

the first time to hire clerical staff and a Parks 
Coordinator (part-time) and provided funds to 
establish a Trust headquarters office in 
Plymouth. By 1989, the Trust had recom­
mended draft legislation for the "Preservation 
of Historic Building Sites and Artifacts", and 
in 1991 a draft "National Parks and Protected 
Areas Ordinance" had been developed. 

The proposed national parks legislation 
has been through one stage of redrafting. An 
important issue that still needs to be resolved is 
whether administrative authority will reside 
within the Ministry of Agriculture (since it is 
assumed Forestry Division staff will manage 
national parks), or whether a separate statutory 
body, a National Parks Authority, will be cre­
ated. Regardless of which management struc­
ture is eventually put in place, two additional 
issues will need to be addressed or considered: 

(i) funding and staff will have to be allocated 
specifically for implementation of the na­
tional parks program since the Forestry 
Division, as it is presently staffed and 
funded, cannot easily or effectively as­
sume additional responsibilities for park 
management (see also Chapter 4, Issue 
Three), and 

(ii) an advisory board, to include at least rep­
resentation from Forestry, the National 

Rept. Amph. Fish. Invt. Plants 

2 

4 

3 
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? ? 2 

1 ? ? ? 

? ? ? 1 

Trust, the Department of Tourism, and 
the private sector, would strengthen the 
parks and protected areas program. 

The National Trust has proposed that the 
main body of the park system consist of all 
lands above 1,500 feet. To this core could be 
added "fingers" that extend below 1,500 feet 
(Gray, et aI, 1992) and a few isolated areas 
chosen for their high biodiversity value (Figure 
5.3). There already is sufficient consensus on 
the biological and ecological significance of 
these proposed sites that it may be possible for 
them to serve as the first Schedule of Park and 
Protected Area Sites to accompany the enabling 
legislation, with appropriate provision for the 
addition of other sites in the future. 

RECOMMENDATIONS: 

5.1 The need for a Parks and Protected 
Areas System has already been recog­
nized by the Government of Montserrat, 
which should now give priority atten­
tion to enactment of the proposed parks 
ordinance. Legislation is required to 
ensure that both representative and criti­
cal natural areas receive adequate pro­
tection within an integrated national 
system of managed sites. 



I:] 

[]:' .. ' .. 

o 

MONTSERRA T ENVIRONMENTAL PROFILE 

SPARSE ORIOLE 
POPULATIONS 

CONCENTRATED ORIOLE 
POPULATIONS 

RICHM,RNO HIL~ 
ST GE~~; HIL, 

GAGES 

Scale 

o.~ 1.0 

Km 

Figure 5.2. Distribution of the Montserrat Oriole (Arendt and Arendt, 1984). 
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5.2 A national park resource assessment and 
feasibility study has already been com­
pleted (Bovey, et al., 1986). What is 
now required is a comprehensive man­
agement plan which places program 
planning for Montserrat's parks and 
protected areas within a framework of 
national conservation and development 
priorities. At the earliest possible date, 
attention should be given to preparing 
guidelines for the proposed national 
park program, a work plan and an im­
plementation schedule which accomplish 
the following: 

- establish categories and priorities for 
"protected area" designation; 

- develop a process (including an op­
portunity for public vetting) for the 
ranking, selection and acquisition of 
protected area sites; 

- determine a phasing-in schedule to 
bring new sites within the system; 

- establish management controls for 
each protected area classification or 
category, including the identification 
of non-compatible uses which will 
be regulated; 
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- provide for enforcement procedures; 
- designate and develop a central man-

agement authority to oversee the 
system; 

- determine mechanisms for inter­
agency cooperation in the promotion 
of protected area management ob­
jectives; and 

- define a role for NGOs in imple­
menting the national park program. 

Additionally, individual management 
plans for separate "units" within the 
park system should be put in place. 

5.3 The need for a recruitment, training, 
and incentive program, aimed at elimi­
nating the shortage of trained GOM 
staff for park management, monitoring, 
and development, should be addressed 
in the near future. The future of 
Montserrat's national park system will 
be at risk if the issue of institutional 
strengthening and staff development is 
not confronted simultaneously with final 
drafting of national park legislation. 
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Figure 5.3. Priority natural areas recommended for Phase 1 inclusion in the proposed 
Montserrat National Park System (source: Montserrat National Trust). 
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WETLANDS AS A CONSERVATION PRIORITY 

Internationally, there is widespread recognition of the ecological importance of wet­
lands; in particular, they are valued as wildlife habitat and for the conservation of biodi­
versity. This recognition, coupled with the vulnerability and high-risk status of many 
wetlands, led to international ratification of the Ramsar Convention which calls for the 
identification and safeguarding of these valuable resources. Montserrat has been in­
cluded in the United Kingdom's ratification of Ramsar since 1976. In a recently com­
pleted consultancy, two Montserratian wetlands -- Fox's Bay Bird Sanctuary and 
Belham River Estuary -- were recommended for consideration as Ramsar candidate 
sites; a third site -- Chance Pond -- was targeted for further study and possible inclu­
sion as a candidate site (Hepburn, et al., 1992). 

Fox's Bay is a mangrove swamp of approximately 6 ha (15 ac) that since 1979 has 
been leased to the Montserrat National Trust as a wildlife sanctuary by the Montserrat 
Company· . It is the most important site in Montserrat as a breeding area for many 
resident bird species and a wintering area or temporary refuge for numerous migrating 
waterfoWl, shorebirds and songbirds. Although its fauna is well documented, including 
the presence of iguana, little is known about its ecology, in particular, the effects of 
natural and man-made barriers that impede water flows between the swamp and the 
sea. Loose livestoc~ and substantial residential development in the area surrounding 
the site are associated with additional pressures on the sanctuary. 

Belham River Estuary, also owned by the Montserrat Company, is managed as part of a 
golf course to the apparent mutual satisfaction of environmentalists and golfers. The 
14 ha (35 ac) site contains a series of small freshwater ponds and marshes and a sandy 
beach at the mouth of the Belham River. A proposal to develop a marina at this site 
must be considered a major threat to the wetlands. As a minimum, an environmental 
impact assessment should be conducted prior to any development as it may be possible 
to mitigate potential adverse impacts. 

Chance Pond is a unique site formed in a depression at the summit of Chances Peak; it 
varies seasonally from being a pond to a marsh (Hepburn, et al., 1992). It is possible 
that the pond is one of several wetlands in the Soufriere Hills. 

• The Montserrat Company was originally a plantation/estate management firm based in Canada and owned 

by the Sturge family. After the mid 1960's, the. Company expanded into land subdivision development 

and subsequently shifted into resort hotel development. This large land-holding and development firm 

continues to own significant tracts of land, some of which should eventually be acquired for inclusion 

within Montserrat's yet-to-be-assembled system of parks, open space and protected areas. The Sturge 

family name in Montserrat was memorialized with the donation and dedication of Sturge Park as a recre­

ational area, at a site adjacent to the beech north of Plymouth. 
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ISSUE TWO: 
In the last analysis, effective implementation of programs to conserve Montserrat's 
natural heritage will require a more widespread concern about and consensus on 
objectives which balance community nllllds, conservation initiatives, and the devel­
opment of natural resource amenities. Sufficient political will to support and carry 
out such objectives is equally important. Shaping growth in this fashion, however, 
mllBns that Montserrat must address several unpopular and difficult issues. 

The problem of uncontrolled livestock 
grazing is described by Montserratians as the 
single, most immediate factor contributing to 
degradation of the island's forests and wild­
lands (see Chapter 4, Issue Two). Although 
there is some awareness, both within Govern­
ment and among the general public, of the 
damage done by livestock, that concern is pri­
marily focused on the need to control grazing 
in order to increase crop productivity and de­
crease soil erosion. There is relatively little 
interest, concern, or awareness about the 
threats posed by "loose livestock" to 
Montserrat's biodiversity. 

Given the political and social -- as well as 
environmental -- dimensions of this issue, it is 
unlikely that a strengthened Animal (Trespass 
and Pound) Ordinance will bring about desired 
behavioral changes without simultaneous en­
actment of protected areas legislation a'nd a 
public education campaign focused on conser­
vation issues. The concept of "user manage­
ment", or broader public involvement in re­
source management activities, should also be 
considered as an option for mobilizing public 
concern about biodiversity priorities. Such 
strategies can only be carried out, however, if 
there is first a shared consensus or mutual un­
derstanding of the limits and possibilities of re­
source exploitation. 

Legal protection. already exists in 
Montserrat for most avian species and all ma­
rine turtles, but it is. generally acknowledged 
that the Territory's extant conservation legisla­
tion is outdated and therefore no longer fully 
effective. New legislation to strengthen envi­
ronmental protection initiatives is now ready in 
draft form in several key areas: (i) park and 
protected area program planning, (ii) forest and 
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wildlife protection, and (iii) control of live­
stock grazing. 

However, the revIsion and "moderniza­
tion" of biodiversity-related laws should not be 
viewed in isolation, for legislation will need to 
be augmented by the development of an im­
proved information management system for 
Montserrat's biological resources (see also 
Chapter 3, Issue Six). Fairly comprehensive 
data exists on the taxonomy of Montserrat's 
plant and animal species (see Howard, 1991, 
and Roughgarden, 1990, for detailed bibli­
ographies), but for many species information 
about preferred habitats and ecological rela­
tionships remains insufficient for developing 
conservation strategies that support legislated 
mandates. 

For example, available information indi­
cates that the Mountain Chicken is being ex­
ploited beyond its capacity to sustain itself, but 
quantitative data on population declines are not 
available. Better information is needed on the 
ecology of the animal and its population biol­
ogy in order to develop a sustainable harvest 
scheme for this valued resource (Blankenship, 
1990). 

Biodiversity programs have an important 
ally in the tourism sector which already ac­
tively promotes one biodiversity feature in its 
marketing approach -- namely, the "greenness" 
of the Emerald Isle. In fact, the island's bio­
logical diversity, together with its cultural di­
versity, offer promise for the development of 
an ecotourism thrust to the package of ameni­
ties and attractions offered visitors to 
Montserrat (see also Chapter 9, Issue Two). 
Ecotourism, or nature travel, is a booming in­
dustry worldwide, and may well represent the 
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fastest-growing tourist market. It is a particu­
larly attractive approach in a low-key tourism 
island like Montserrat where ecotourism can 
help to enhance local conservation efforts by 
linking resource protection strategies to the 
generation of foreign exchange earnings. 

RECOMMENDATIONS: 

5.4 Government should move ahead in its 
review of key legislative initiatives cur­
rently in draft form (for example, the 
proposed forestry and wildlife ordi­
nance) and in the enforcement of revised 
legislation, such as the Animal 
(Trespass and Pound) Ordinance. 
Along with the proposed national parks 
and protected areas legislation, these 
initiatives would provide a strong legal 
base for protecting and conserving 
Montserrat's natural heritage. 

5.5 The Government of Montserrat and the 
Montserrat National Trust should work 
together to identify adequate funding 
and personnel to expand conservation 
education programs. In addition to ini­
tiatives which target school children, 
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community-based, non-formal environ­
mental education activities are needed to 
increase public awareness about and 
support for biodiversity programs in 
general and the proposed national park 
system in particular (see also Chapter 2, 

. Recommendation 2.7). 

5.6 To conserve biodiversity in the face of 
increasing pressures on wildlife habitat 
requires at least a semi-quantitative 
knowledge about what is needed to 

maintain species or communities. Pri­
ority consideration should be given to 
those species that are endemic, locally 
or internationally endangered or threat­
ened, migratory species, or those 
species that are hunted. Population 
monitoring needs to be undertaken for 
critical species. 

Since Government resources are limited, 
much of the required research, espe­
cially data collection, could be carried 
out with the assistance of the National 
Trust or other community organiza­
tions. 
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RARE AND THE NATIONAL TRUST 
PROMOTE CONSERVATION EDUCATION IN MONTSERRAT 

In 1990, following Hurricane Hugo, a U.S.-based NGO -- the RARE Center for Tropical 
Conservation -- initiated a conservation education program in Montserrat in cooperation 
with the National Trust. The year-long project focused on the endangered National 
Bird, the endemic Oriole, Icterus aberi, as part of a broader public awareness campaign 
about the Territory's more extended conservation concerns and priorities. In particular, 
requirements for wildlife habitat and natural area protection were emphasized (Butler, 
1991 ). 

School children were specifically targeted, with the expectation that children would 
share the program's conservation theme, and their growing concerns about the envi­
ronment, with parents, relatives and other adults, thereby extending its outreach to 
more communities and levels of society. Activities were enhanced by use of posters, 
songs, and other promotional techniques. 

By all indications, the program was very successful in raising awareness during the year 
of its implementation. However, as time has passed, it has become increasingly clear 
that there is an ongoing need for similar, public-oriented conservation education efforts, 
which should now build on the momentum generated by the joint RAREINational Trust 
effort (see also Chapter 2, Issue Five). 
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FICUS BENGALENSIS "BANYAN" - GALWAYS SOUFRIERE 
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6. MONTSERRAT AND THE SEA 

ISSUE ONE: 
Montserrat's commitment to maintaining the quality of its coastal and marine envi­
ronments can be strengthened through the development and coordinated application 
of environmental management policies and guidelines for coastal resources. 

The adverse impacts associated with 
mostly ad hoc, generally unregulated develop­
ment in the coastal zone of Caribbean countries 
is becoming increasingly and often dramati­
cally commonplace. While the tendency has 
been to focus on development activities or de­
velopment projects in the coastal zone selec­
tively, the cumulative effects of coastal devel­
opment impacts poses an increasing challenge 
for planners and resource managers throughout 
the region, including Montserrat. 

From an environmental perspective, one 
of the difficulties in the management of any 
single resource or resource sector is the fact 
that all aspects of the "system" affect and are 
affected by one another. Nowhere is a narrow 
"sectoral" approach less effective and more 
risky than in the coastal zone. 

For example, upland erosion and sedi­
ment loading, careless pesticide and herbicide 
use, and sewage and land-based discharges 
with high toxic or nutrient loads can decrease 
the productivity of inshore fisheries. But to 
adequately address this "problem" (Le., decline 
in fish stocks) requires the involvement of sev­
eral government ministries and departments, 
each of which has a role in determining how 
marine resources are used and in regulating 
coastal development. Each ministry or depart­
ment will generally act with a fair amount of 
autonomy since lines of coordination are not 
well developed. Take the case of Montserrat: 

(1) Within the Ministry of Agriculture, Trade 
and Environment (MATE), the Develop­
ment Control Authority, the Fisheries De­
partment, and the Department of Agricul­
ture all have responsibilities for the 
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coastal zone; additionally, the Ministry is 
responsible for beach management. 

(2) Within the Ministry of Communications, 
Public Works and Sports, the Public 
Works Department has been a primary 
user of beach sand, although in more re­
cent years it has used quarry dust for con­
struction projects. 

(3) Within the Ministry of Education, Health 
and Community Services, the Environ­
mental Health Division is responsible for 
coastal water quality monitoring. 

(4) Police officers are responsible for en­
forcement of regulations dealing with the 
coastal zone, as they are for enforcement 
of all laws and regulations in the Terri­
tory. 

(5) The Governor's Office is responsible for 
preparing a disaster preparedness plan 
with recommendations that. impact on 
coastal environments. 

(6) The Montserrat National Trust manages 
some coastallbeach areas for the Govern­
ment of Montserrat. 

Given this array of participants, it might 
be appropriate to vest authority for coastal 
zone management (CZM) programs, policies, 
and activities within a single agency . Yet, in 
an island as small as Montserrat, this might 
very well create a new set of problems. There­
fore, the best strategy at this time might be to 
define procedures that more effectively coordi­
nate multi-agency responsibilities for coastal 
resources and wetlands (such as the Ministry of 
Agriculture's Beach Management and En­
hancement Committee). Incrementally, over 
time, the Government could begin to assimilate 
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elements of a broader coastal zone management 
program, such as: 

procedures to ensure water quality 
for multiple uses; 
port development and management 
policies that include waste manage­
ment, pollution control and natural 
area conservation; 
construction and maintenance of 
shoreline protection structures and 
an enhancementlprotection program 
for coral reefs which are "natural" 
sea defenses; 
implementation of impact assessment 
procedures for development projects 
in the coastal zone; 
control and cleanup policy on oil 
spills, hazardous wastes, and ship­
borne and land-based sources of ma­
rine pollution; 
management of protected marine 
areas; and 
increased marine recreational op­
portunities. 

RECOMMENDATIONS: 

6. 1 Coordination of coastal resource plan­
ning, development, and control should 
eventually be vested in a single inter­
agency body, although responsibility for 
specific components almost certainly 
would have to be an inter-ministe­
rial/inter-departmental undertaking. A 
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proposed inter-agency committee identi­
fied in Chapter 3 for overall coor­
dination of development activities (the 
"public sector management committee") 
might be appropriate, if "development" 
~s defined broadly to include not only 
mfrastructure but all resource use activi­
ties related to the coastal zone (e.g., 
sand mining). 

6.2 Over time, a more broadly-based assault 
on various elements of an incremen­
tally-developed coastal zone manage­
ment program for Montserrat should be 
given priority by Government. Perhaps 
the best and most appropriately-scaled 
implementation model is that offered by 
the British Virgin Islands. For un­
derstanding technical problems and 
defining best management practices, a 
more advanced instructive model can be 
~ound in the U.S. Virgin Islands, with 
Its decade and a half of adaptive CZM 
program testing within a tourism-ori­
ented economy. The elaborateness of 
the U.S.V.I. coastal zone program 
should not be allowed to stand in the 
way of examining and emulating techni­
cal lessons learned, especially in those 
cases where standard guidelines and 
management practices have been cus­
tomized and adapted to a tropical insular 
setting, facilitating extrapolation to the 
Montserrat "special case". 
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ISSUE TWO: 
The regulation (including monitoring procedures) of sand mining, coastal reclama­
tion, and shoreline dumping will minimize the risk of increased shoreline erosion, 
coastal pollution, and destruction of wildlife habitat. 

Montserrat's shoreline can be classified as 
either coastal wetlands, rocky coasts and cliffs, 
or sandy beaches. Figure 6.1 depicts key 
features of Montserrat's marine and coastal 
environments. 

Coastal wetlands comprise less than one 
percent of this area. At present, there are only 
two small areas of mangrove, at Fox's Bay and 
at Carr's Bay (the latter is severely degraded). 
Rocky coastal areas and cliffs comprise 32 km 
(20 mi) of Montserrat's land area. The most 
significant cliffs occur on the north and east 
coasts and range from 60-140 meters (200-450 
feet) in height. Bovey, et al. (1986) provides 
the most comprehensive description available 
on the 15 sandy beaches which comprise 13 km 
(8.1 mi) of the total 45 km (28 mi) coastline. 
All but one of these beaches are comprised of 
black volcanic sand; white calcareous sand 
dominates the beach at Rendezvous Bay. 

(1) Sand Mining and Beach Management 

Montserrat's marine sands are an impor­
tant but limited natural resource. The island's 
beaches provide recreational amenities for resi­
dents and tourists alike and a convenient spot 
for fishermen to launch and haul-out boats. 
The mining of sand from these beaches is a re­
source issue which has not gone unnoticed in 
Montserrat. The quantities of sand removed 
appear to be in excess of natural replenishment 
rates, raising concerns about the potential 
impact on tourism, shoreline erosion, and sea 
turtle nesting (Cambers, 1981b and 1990; 
Meylan, 1983; von Rabenau, 1987; and Cross, 
1992). (See Figure 6.2 which identifies pri­
mary sand mining sites.) 

Unregulated removal of sand and vegeta­
tion in Montserrat's coastal zone has increased 
the rate of coastal erosion and elevated risks of 
storm damage. It has also increased sedimen-
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tation in nearshore environments, where the ef­
fects of sediments on coral reef communities 
and associated organisms have previously been 
well documented (see, for example, Rogers, 
1990). A recent Government guideline for the 
development of coastal areas suggests that 
beaches should be cleared, cleaned, and de­
bushed in order to make them more accessible 
to users. On the contrary, Government should 
consider an experimental shoreline stabilization 
program, for example, the planting of hardy, 
saline-resistant grasses, shrubs, and trees in 
areas at least 30 m (100 ft) landward from the 
mean high water line. 

Cambers (1990) calculated a mean erosion 
rate for several west coast sites of -1.05 m/year 
(-41.4 inches/year) between 1966 and 1990. 
Nearly 6.7 ha (16.5 ac) ofland were lost dur­
ing the same time period at Sturge Park Beach, 
which extends from the fish shed at Plymouth 
to the hot-water pond at the Montserrat Springs 
Hotel. The Texaco petroleum storage tank 
yard is also located on this stretch of coast. 

The increased erosion rates resulting from 
the loss of beach sands will be exacerbated if 
current projections of sea level rise due to 
global climate warming are correct (see Chap­
ter 3). However, the accelerating rates of 
shoreline erosion due to continual beach sand 
mining represent a serious environmental and 
economic problem for Montserrat regardless of 
the magnitude of global climate warming. 

In early 1992, Government imposed a 
temporary total moratorium on the mining of 
beach sands, but Trant's Beach has now been 
opened for restricted mining by the Montserrat 
Quarry Company on a short-term basis. In 
May of 1993, Government erected barriers at 
Carr's Bay and Little Bay to prevent vehicle 
access to those beaches and impede the removal 
of sand. 
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Figure 6.1. Coastal and marine resource features of Montserrat (source: 
J. Jeffers, Fisheries Officer). 
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A sand extraction fee should be imposed 
for any further sand mining on Montserratian 
beaC,hes as this is a prerequisite to reducing the 
value of previously "free" sand. Such action 
by GOM might also encourage wider use of 
quarry sand for appropriate purposes. The 
Ministry of Agriculture, Trade, and the Envi­
ronment currently has responsibility to imple­
ment the Beach Protection Ordinance (No.9, 
1970), which is now over 20 years old. 

In any discussion of coastal erosion and 
sand mining, it is helpful to understand that (1) 
coastal erosion is normal but can be greatly ac­
celerated by human activities and (2) beach 
sand is both a renewable/non-renewable re­
source, depending on the beach. These issues 
are at the heart of management policies and 
practices. Theoretically, management policies 
should be determined at the micro-level, i.e., 
what is the sand productivity rate and loss rate 
at any given location and what is the sustain­
able yield, if any. Because of rising sea levels 
and in the absence of convincing evidence of a 
major surplus at a given site, sand generally 
should be treated as a non-renewable resource, 
complete with "severance. taxes" or an extrac­
tion fee paid to the State. 

RECOMMENDATIONS: 

6.3 The Government of Montserrat should 
maintain its present, almost-total ban on 
the removal of beach sand until it ap­
proves a formal sand resource manage­
ment policy that, among other things, 
encourages and provides private sector 
incentives for the importation of sand 
for domestic use. Good planning prac­
tices require an advance impact assess­
ment for sand-mining activities. 

The Government recognizes that contin­
ued removal of beach sand for con­
struction purposes is not sustainable and 
is trying to identify alternative sources 
of sand. Until such sources are accessi­
ble, and as part of any long-term policy 
for managing sand resources, GOM re­
source managers may need to make pe­
riodic judgments as to where continued 

73 

sand removal will have the least detri­
mental impact and is most compatible 
with current site utilization. Priority 
erosion-prone areas where sand removal 
will be absolutely prohibited should be 
designated and monitored, along with 
areas of lesser concern where regulated 
sand removal can be carried out at a 
predetermined and managed level. Fees 
for removal need to be set, pegged to 
actual volumes extracted. Simultane­
ously, the search for viable alternatives 
should continue. 

6.4 Applying the agricultural principle of 
good husbandry to marine resources, 
the Government of Montserrat, in coop­
eration with the private sector, should 
develop guidelines for beach manage­
ment practices, for example, enhancing 
beach stabilization with vegetation 
cover and the provision of walkways 
wherever possible for beach access. 

.6.5 The establishment of a formal and long­
term beach monitoring program should 
be encouraged. GOM can request as­
sistance from international aid pro­
grams, such as UNESCO's Coastal 
Monitoring Program for the Lesser 
Antilles. Marine resource monitoring 
should be formally programmed as an 
ongoing resource management function 
of the Montserrat Government. 

(2) Coastal Reclamation and 
Shoreline Dumping 

Coastal reclamation is generally a re­
sponse to eroding shorelines or to a desire for 
additional shorefront for development. Do­
mestic solid waste, construction debris, or 
other discarded materials are used to produce 
so-called shoreline protection structures or to 
create "reclaimed" land. In Montserrat, the 
practice appears to be on the increase by both 
Government and the private sector and can 
most readily be observed along the shoreline 
south of Plymouth. 
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Figure 6.2. Coastal resource use, Montserrat (source: J. Jeffers, Fisheries Officer, 
and Profile Project staff). 
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The indiscriminate dumping of waste 
materials, often allegedly for coastal reclama­
tion but usually for convenience, has the poten­
tial to destroy wildlife habitat and almost al­
ways will result in the pollution of adjacent 
nearshore waters, either through sediment 
loading or the leaching of hazardous chemical 
substances contained in the disposed material. 
Subsequent storm waves often redistribute the 
waste along the shoreline in unintended loca­
tions, which can require costly cleanup. (See 
also Issue Four below.) 
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RECOMMENDATION: 

6.6 Coastal reclamation projects should re­
quire authorization from the Develop­
ment Control Authority and follow pro­
cedures similar to those provided for 
other development or "land-change" ac­
tivities (see Chapter 3). 

Generally, shoreline protection struc­
tures should only be considered when 
there is a compelling public interest and 
then should only be authorized follow­
ing preparation of an impact assessment. 
Loose material should not be deposited 
without a containment structure or strat­
egy to prevent the escape of fine parti­
cles. 
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ISSUE THREE: 
RBtionBI dflCision-mBking for optimBI fisheries mBnBgement requires reliBble estimBtes 
of BVBilBbie stock sizes. The estBblishmfHlt of mBrine fishery reserves is Blso B use­
ful mBnBgemfHlt tool to Bid in the sustainBble development of the fishery Bnd associ­
Bted mBrine habitats. 

The fisheries resource base for Montserrat 
is limited by the island's steep topography that 
extends to its marine environment. A rela­
tively small coastal shelf (140 sq km, or 54 sq 
mi) reaches considerable depths close to shore. 
The l00-fathom contour is only 650 meters 

offshore along the southern half of the island. 
In the north, the shelf slope is more gradual, 
with the l00-fathom contour extending to 4.6 
km (2.9 mi) offshore (Bovey, et al., 1986) (see 
Figure 6.3). 
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Figure 6.3. Coastal shelf area of Montserrat. 
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Table 6.1. Recorded fish landings for Plymouth, Montserrat, 1987 - 1992 
(excluding 1990, for which no data were provided). 

41,418Ibs. 17,976Ibs. 15,367Ibs. 66,577Ibs. 27,384Ibs. 

NOTES: 

1 . 1987 catches recorded for January to August. 
2. 1988 catches recorded for February to August. 
3. 1989 catches recorded for 8 January - 29 December. 
4. 1991 catches recorded for 5 January - 23 December. 
5. 1992 catches recorded for 6 January to 9 June. 
6. Landings not recorded amounted to 20-25 percent. Landings recorded 

are for Monday to Friday, 8:00 AM to 4:00 PM. 

Source: Fisheries Division, Government of Montserrat. 

The coastal shelf is too small to support 
significant demersal (bottom-dwelling) stocks 
that are primarily non-migratory residents. 
Deeper shelf-edge stocks offer more potential, 
and migratory (open ocean) pelagics are in­
creasingly sought from November to March 
(pers. comm., J. Howe, commercial fisher­
man). These target species include conch, 
spiny lobster, reef and shallow demersal fish, 
sea turtle, and shark, in addition to the princi­
pal species of snapper, grouper, kingfish, bar­
racuda, and skipjack tuna. Fish of the former 
group are often landed undersized, while those 
of the latter group are known to occasionally 
contain ciguatera toxins (pers. comm., J. 
Jeffers, Fisheries Officer). 

Marine food resources are important to 
the Territory's economy, both as a direct con­
tributor to gross domestic product and indi­
rectly as a marketable commodity in the 
tourism sector. The supply of fresh fish, how­
ever, does not meet demand. 
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A number of factors are viewed as con­
straints to the further development of the sec­
tor, including the lack of safe small-boat har­
bors and generally low incentives for the work 
force (Goodwin, et al., 1985). Additionally, 
relatively little information is available upon 
which to make informed resource development 
decisions, e.g., catch-per-unit effort (by 
species and size) or data on the socioeconomic 
aspects of the fishery. Total fish landings, 
however, have been recorded sporadically 
since at least 1987 (see Table 6.1). 

Approximately 250 fishermen (33 percent 
of whom are employed in the industry full­
time) work on mostly dory-styled fishing ves­
sels in the 4.5-6 meter (15-20 feet) range (pers. 
comm., J. Jeffers, Fisheries Officer). There 
are approximately 53 boats fishing locally. 
Fishing gear includes mostly handlines and fish 
traps, with some beach seines, spear guns, and 
bottom longlines. The Fisheries Division re­
cently completed draft management plans for 
several commercially important groups of ma­
rine resources, including coastal pelagics, 
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sharks, spiny lobster, reef and shallow-shelf 
fishes, deep-slope and bank fishes, large mi­
gratory pelagics, and conch. 

Fisheries regulations under the 1982 
Fisheries Act (No. 18, 1982) are generally not 
enforced. A newly drafted fisheries act is cur­
rently under legal review at the Attorney Gen­
eral's Office and is slated for enactment in 
1993 (pers. comm., J. Jeffers, Fish. Of.). The 
bill was drafted in concert with the OECS har­
monized fisheries legislation in use throughout 
the region, and will offer specific habitat-pro­
tection measures including provisions for the 
adoption of marine protected areas. 

A system of marine protected areas -- or 
marine fishery reserves -- would benefit 
Montserrat's reef fishery by maintaining 
spawning stocks, aiding in recruitment supply, 
and enhancing ecosystem resilience, while 
permitting the adjacent reef fishery to continue 
under traditional (optimum sustainable yield) 
management. This balancing strategy has the 
potential for simplifying management control 
and data collection and reducing at least some 
of the unknown elements presently inherent in 
managing a complex tropical-marine-shelf fish­
ery. 

Species management plans, while useful, 
generally are not as effective as habitat or 
ecosystem management plans. The U.S. De­
partment of Commerce (1990) recommends a 
mixed management strategy wherein 20 percent 
of the total habitat is held in reserve while the 
remaining 80 percent is managed by traditional 
methods to optimize yields. The concept of a 
marine protected area for Montserrat has been 
discussed for several years, including Bovey's, 
et al. (1986) proposal for a single marine park 
comprising the coastal shelf at the island's 
north end (Figure 6.4). Some concern has 
been voiced that designating and managing the 
site as a marine park might result in resource 
use conflict with local fishermen. However, 
recent experiences in Belize, Jamaica and other 
parts of the Caribbean suggest that fish catches 
can actually be improved through appropriate 
protective measures such as those accompany­
ing a marine park. 
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More recently, the idea of converting the 
Fox's Bay artificial reef (see below, Issue 
Four) into a new kind of marine park has also 
surfaced and awaits proper evaluation. 

RECOMMENDATIONS: 

6.7 Government should explore the feasi­
bility of establishing a system of marine 
protected areas (or marine fishery re­
serves) as a coastal resource manage­
ment approach designed to: (i) improve 
the fisheries sector, (ii) conse~e marine 
biodiversity, and (iii) provide a recre­
ational amenity for the people of 
Montserrat and visitors. The recently 
drafted revised fisheries legislation 
would be an appropriate instrument to 
provide the legal framework for marine 
protected areas. If fishery reserves are 
not established, an evaluation of the fea­
sibility of a "closed season" for certain 
species and/or certain areas should be 
considered. 

6.8 The concept of "user management" or 
"co-management" as applied to marine 
resources should be explored and ex­
perimented with as an option for mobi­
lizing local support for marine reserves. 
The concept is particularly important in 
areas of multiple use (e.g., commercial 
fishing activities co-existing with ma­
rine recreational activities within a ma­
rine protected area). 

User management or co-management ef­
forts will be most successful when there 
is a mutual understanding and a shared 
consensus of the benefits and limits of 
resource exploitation. Utilization of 
non-formal educational approaches will 
be important, along with early involve­
ment of user groups, like the fishermen. 

6.9 A targeted fisheries-data-collection sys­
tem is needed for Montserrat. While a 
data collection program must attempt to 
answer key questions about the fishery, 
it must do so within an institutional 
framework of finite personnel and dollar 
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Figure 6.4. Proposed marine park for Montserrat as suggested by Bovey, et al., 1986. Other 
sites on the west coast of the island have also been proposed. 

resources. Ideally, data on catch effort 
and catch-per-unit effort should be sup­
plemented with basic data on fish 
length, weight, and sex as a baseline for 
assessing the sustainability of the fish­
ery. The primary purpose of a statistics 
collection program is not to obtain ab­
solutely precise figures for total land­
ings, but rather to provide a means for 
recognizing major trends that can guide 
management decisions. 

6.10 All marine turtles are considered endan­
gered by the World Conservation Union 
(IUCN) , and international efforts are 
underway to protect these species. A 
1951 Turtle Ordinance in Montserrat 
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provides protection for all species of 
marine turtles and their eggs, but it is 
not being enforced (Bovey, 1986). 
GOM should consider establishment of 
a moratorium on all sea turtles, for an 
initial period of perhaps five years or 
until data on nesting frequency in the 
Territory can be collected and a moni­
toring program put in place. The par­
ticipation of volunteers from community 
groups and NGOs may be an appropri­
ate way .to monitor turtle nesting at a 
low cost to Government. Additionally, 
education efforts to increase public 
awareness about biodiversity issues is 
important and should be pursued as 
funds and resources become available. 
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ISSUE FOUR: 
Dsmsge or loss of critical cosstsl hsbitsts reduces their importBnce in ntNJrshore 
tropicsl msrine environments, whlH'e they influence the productivity of inshore fish­
lH'ies snd slll'Ve ss protection sgsinst shoreline 1H'0sion. 

Relatively little is known of Montserrat's 
marine and coastal habitats, and only a gener­
alized distribution of primary types is available 
(Figure 6.1). 

Throughout the Lesser Antilles, incl~ding 
Montserrat, there is a lack of detailed informa­
tion on marine-bottom communities, and com­
prehensive benthic surveys and mapping have 
been carried out in only a few locations. The 
Caribbean Fisheries Resource Assessment and 
Management Program (CFRAMP), a joint 
CARICOM/CIDA program, will during the 
next three years undertake marine surveys 
(principally of commercial fishery resources) 
throughout the region. This will include 
Montserrat, and GOM plans to extend the data 
collection to include mapping of benthic habi­
tats, and faunal and floral communities (pers. 
comm. J. Jeffers, Chief Fisheries Officer). 

Patch coral reefs are scattered along the 
north, west, and south coasts of the island (see 
Figure 6.1). These are not extensive areas but 
have remained in relatively healthy condition 
according to local observers. The larger 
branching corals suffered considerable damage 
during Hurricane Hugo in 1989, although to­
day they show signs of healthy regrowth. No 
significant coral bleaching has been reported. 

An artificial reef project was initiated in 
1981, with approximately 100 derelict vehicles 
placed at 14-21 meters depth between Iles Bay 
and Fox's Bay. The project was undertaken to 
augment nearshore fish habitat and to provide 
an alternative disposal method for scrap metal. 
The reef was monitored over a period of four 
years; fish and benthic invertebrates established 
successfully, and the man-made structure is 
functioning much like a natural reef (Goodwin 
and Goodwin, 1985). 
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In 1990 after Hurricane Hugo, storm-re­
lated solid waste was reportedly disposed of in 
large volumes at the Fox's Bay artificial reef 
site, with no controls, no plan, and no subse­
quent monitoring. An environmental review 
and assessment of this exercise is needed. 

The largest seagrass bed in Montserrat 
comprises approximately 750 ha (1,850 ac) at 
the northern tip of the island. Lesser "islands" 
of seagrass are found closer to shore along the 
east, south and west coasts (see Figure 6.1). 
Such beds are perhaps best known as conch 
habitat and as a food source for sea turtles, 
three species of which occur in Montserrat's 
waters (see Figure 6.2) -- green turtle, 
Chelonia mydas,' hawksbill turtle, 
Eretmochelys imbricata,' and leatherback turtle, 
Dermochelys coriacea. Seagrass beds also 
provide significant energy inputs to reef sys­
tems by serving as feeding grounds for adult 
reef fishes and protecting corals by filtering out 
sediments from land run-off. Reefs in tum 
protect the shoreline from the destructive ef­
fects of storm-driven waves. 

Areas of concern related to Montserrat's 
marine life and marine ecosystems are pre­
sented in the discussion that follows. 

Watershed Erosion and Downstream 
Sediment Pollution. Increasing threats to ma­
rine life and marine ecosystems as a result of 
unregulated development activities -- not only 
in the coastal zone but in upland watershed 
areas -- is a problem which all Caribbean is­
lands, including Montserrat, must confront. 
Given Montserrat's steep terrain, devegetation 
in upland areas can result in excessive silt and 
sediment being eroded in rainy seasons and 
carried to coastal waters by extremely rapid 
run-off. Poorly constructed or sited septic 
tanks can add to the pollution load in the ma-
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rine environment, as does the disposal of solid 
wastes in drainage ghauts. 

Oil Pollution. Other areas of concern are 
the lack of adequate disposal facilities and reg­
ulations for waste oil products and the potential 
for an accidental oil spill. (The latter topic is 
also discussed in Chapter 3 within the context 
of disaster mitigation.) Potential leakage from 
the ship-to-shore pipeline transfer of oil to the 
Texaco and Delta tank facilities is a very real 
risk, and Government should seek assistance 
from the island's two suppliers of petroleum 
products to provide better safeguards against 
accidental spills (see also Recommendation 
3.15). A contingency planning workshop 
leading to task assignments by Government 
would be an excellent first step. 

Waste oil from garages and generators is 
disposed of in storm drains or poured directly 
on the ground where it washes into ghauts and 
coastal waters during heavy rains. 

Anchor Damage. Despite the limited 
boating industry in Montserrat, anchor damage 
to marine habitats, especially to seagrass beds, 
is reported to have increased in recent years. 
Heavily used areas, for example Pinnacle Reef 
located approximately 0.8 km west of Wood­
land's Bay, have suffered anchor damage to 
corals. Moreover, the potential is high for in­
creased frequency and significant cumulative 
impacts from anchor damage, especially as 
cruise ship arrivals increase with the comple­
tion of new port facilities at Plymouth. 

CRITICAL MARINE HABITATS 

Coral reefs, seagrass beds, and mangrove forests are critical to marine productivity in tropical 
islands. These nearshore habitats do not function independently but are closely coupled sys­
tems that also interact with adjacent terrestrial habitats. For example, run-off from upland 
forests, agricultural lands, and construction sites directly affects the growth of coral reefs and 
seagrasses. 

In turn, healthy stands of mangroves assist in removing sediment run-off that can damage sea­
grass beds and coral reefs. Mangroves also provide valuable habitat for aquatic and wildlife 
species. Certain species of fish migrate from seagrass beds to feed near coral reefs in the 
morning and then return to the seagrass beds at night. 

In addition to these shorter-term feeding migrations, life-history migrations also occur as when 
juvenile lobsters settle in seagrasses and mangrove prop roots early in their development, and 
then migrate to coral reefs as they mature. Seagrass blades (especially those of Syringodium) 
float for several days -- after detachment by rough seas or by grazing animals such as parrot­
fishes and sea turtles -- before decomposing and becoming an important nutrient source for 
benthic communities below. In combination with organic nutrients supplied by mangroves, 
these "by-products" of the seagrasslmangrove system represent significant contributions to the 
energy needs of coral reefs. 

The marine environment, with its many interactions and interdependencies, is complex and 
therefore easily upset or put out of balance. Marine and coastal habitats are areas of high en­
ergy, high risk and intense resource conflict. They are also the least known and probably the 
most poorly managed. This is true, in part, because a significant percentage of the problems 
affecting marine and coastal environments originates from land-based sources of pollution. 
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RECOMMENDATIONS: 

6.11 Improved control of upland erosion and 
sediment movement downslope, along 
with improved treatment of sewage and 
other nutrient discharges, will help 
protect coastal water quality, public 
health and the integrity of coastal ma­
rine habitats. Additionally, the extent 
of all pollution -- from non-point 
sources (such as storm run-off carrying 
pesticides and agricultural fertilizers) 
and from specific discharge points 
(industrial, commercial, residential) -­
needs to be assessed, and steps taken to 
reduce their adverse effects on coastal 
waters. (See also Recommendations 
3.8,3.10,3.11, and 3.12 in Chapter 3.) 

6.12 The National Forestry Action Plan pro­
poses that all drainage ghauts be clas­
sified as protected areas. This is an ex­
cellent, although imprecise, recommen­
dation which, to be effective, will also 
require regulations regarding geo­
graphical boundaries or scope within 
any watershed and more detailed speci­
fications on site clearance and ex­
cavation in protected ghauts. Vegeta­
tive buffer strips and a minimum set­
back for developments along drainage 
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courses should be considered, and dis­
posal of solid waste or other materials 
into ghauts should be prohibited. 

6.13 Facilities and procedures are needed for 
the proper disposal of waste oil and haz­
ardous materials, and regulations to re­
quire disposal in such facilities need to 
be implemented. 

6. 14 In collaboration with private sector 
groups like the Montserrat National 
Trust and dive operators, GOM should 
investigate the feasibility of establishing 
designated anchor zones to be utilized 
by various types and sizes of vessels; 
GOM might also consider the estab­
lishment of permanent mooring buoys 
for both visiting and residential boats at 
intensively used marine locations (e.g., 
Pinnacle Reef; Carr's Bay; Old Road 
Bay; and Lime Kiln Bay, north of the 
Vue Pointe Hotel). The establishment 
of anchor zones should be assessed in 
accordance with the existing and pro­
jected navigational needs of the yachts 
and with a view to minimizing conflicts 
with the fisheries, tourism, and energy­
supply sectors. 
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ISSUE FIVE: 
Arresting and reversing deteriorating coastal water quality is an issue in every 
Caribbean island. Montserrat is not exempt from the challenge. 

Maintaining good coastal water quality is 
not an easy task. Pollutants, usage impacts, 
and coastal sites are all characterized by spa­
tially dispersed diversity. In other words, a 
wide variety of pollutants from different loca­
tions will adversely affect a large number of 
downstream habitats and user activities in 
many different locations along Montserrat's 
coastline in all populated areas. There is no 
single target or solution, no single victim or 
problem, no single tactic or technology. The 
real issue for an island like Montserrat is: who 
will lead in the development of a strategy to 
sustain high standards for coastal water quality, 
knowing that the best, least-cost strategy must 
be anticipatory? 

One thing most oceanic island systems 
like Montserrat have in common is that coastal 
water quality is principally a function of the 
nature, volume and flow rates of land-based 
sources of pollution. In tum, the local 
(insular) dimensions of marine water quality 
are most often directly proportional to popula­
tion densities, use levels of agrochemicals, ur­
banization, industrialization, steepness of wa­
tersheds, and intensity of rainfall. 

By virtue of its well-flushed coastline and 
absence of significant estuaries, coastal wet­
lands, or other perennial sources of freshwater 
input, Montserrat has relatively few coastal 
pollution problems. Its characteristically clear 
waters indicate low nutrient levels and provide 
good conditions for growth of complex com­
munities of corals, seagrasses, and other ma­
rine organisms, at the present time. 

However, the experience of more devel­
oped neighboring islands -- where major con­
cerns related to coastal resources derive pri­
marily from the consequences of tourism de­
velopment in the absence of effective coastal 
zone management -- should serve as a warning 
to Montserrat. The result elsewhere has too 
often been an increase in pollutant loading to 
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coastal waters and localized degradation of 
water quality to the detriment of public health, 
natural habitat productivity, and tourism. 

Selecting the best alternative (balancing 
cost, efficiency, and public acceptance) will 
require Government intervention and leader­
ship. To a large extent, however, future man­
agement strategies and the optimal sustainable 
development of Montserrat's coastal resources 
will also depend on a continuous flow of in­
formation on the status of marine resources and 
their response to development efforts. 

While the design and implementation of 
an island-wide, water quality monitoring pro­
gram might be a commendable goal for the 
Government of Montserrat, limited personnel 
and sufficient technical capability, as well as 
financial constraints, suggest the need for cau­
tious, targeted, small-scale, and incremental 
implementation. The Territory's limitations in 
this regard are appropriate targets for develop­
ment assistance efforts. In fact, Montserrat is 
already seeking help from the Caribbean Envi­
ronmental Health Institute in st. Lucia for the 
replacement of equipment destroyed during 
Hurricane Hugo. 

RECOMMENDATION: 

6.15 Establishment of a modest, but carefully 
targeted, long-term, water quality and 
marine biological monitoring program 
should be explored by the Government 
of Montserrat, with the aim of acquiring 
continuous and reliable information on 
the coastal and marine environments. 
Some limited steps at focused, longer­
term monitoring are essential to the 
documentation of trends and the formu­
lation of a rational GOM response to 
changes in coastal water quality. Labo­
ratory and personnel capabilities would 
have to be upgraded, probably with 
donor assistance. 
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7. ENERGY PLANNING, WASTE MANAGEMENT, 
and POLLUTION CONTROL 

ISSUE ONE: 
Montserrat's dependence on imported petroleum products as the source of virtually 
all of its energy rfKIuirements has incrNstJd the Territory's vulnerability to fluctuating 
energy prices on the world market. Taking steps to move Montserrat closer to for­
mal development and implementation of a national energy policy, including an energy 
conservation strategy, may over time help to Nse these pressures on the Territory's 
economy. 

Montserrat's expanding economy, im­
proved power distribution systems and in­
creased per capita wealth have. resulted in a 
steadily rising demand for energy. The num­
ber of customers (domestic, commercial, in­
dustrial) serviced by Montserrat Electricity 
Services Limited (MONLEC) was increasing at 
a rate of about 200 per year in the seven-year 
period prior to Hurricane Hugo (1982-1988), 
and then continued to rise in the years follow­
ing Hugo, exceeding the 1988 (pre-Hugo) fig­
ure by over 300 customers in 1992. The per­
centage of increase in customers during the 
decade from 1982-1992 was more than 30 per­
cent (MONLEC Statistics, 1982-1992). 

Like all the OECS countries, one serious 
development problem facing Montserrat is the 
high cost of energy, much of it imported at 
prices set by fluctuating, hard-to-predict world 
market conditions. The energy sector is very 
dependent on imports of petroleum and other 
fossil fuels which represented over 90 percent 
of energy consumption by resource type in a 
1987 analysis of the sector, with an estimated 9 
percent provided by charcoal (Alexander, 
1987; see Table 7.1). Wind as an energy re­
source represents less than one percent of en­
ergy consumption at the present time. 

Table. 7.1. Energy consumption by resource, 
Montserrat. 

ENERGY RESOURCE 

Electricity 
Gasoline 
Diesel 
Kerosene 
Liquid Propane 
Charcoal 

Source: Alexander. 1987. 

PROPORTION OF ENERGY CONSUMED 

AS % OF TOTAL ENERGY CONSUMED 
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17.7% 
43.8% 
16.6% 
3.7% 
8.8% 
9.2% 
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Fossil-fuel Energy. In 1987, fuel im­
ports were EC$5.682 million or five percent of 
total imports (GOM Census, 1988). Diesel oil 
is used almost exclusively for the generation of 
electricity, gasoline in the transportation sec­
tor, and kerosene and propane in households. 
Texaco and recently Delta are the only fuel 
importers on Montserrat, transferring all 
petroleum fuels from ship-to-shore using flexi­
ble pipelines. 

MONLEC is Montserrat's primary con­
sumer of diesel, importing approximately 
90,000 imperial gallons of diesel oil per 
month. Import of diesel fuel and lubricating 
oil represents the largest single factor of 
MONLEC's operating costs, amounting to 
roughly eighty percent of total annual operat­
ing costs in 1985 (British Electricity Interna­
tional Limited, 1987). 

Electricity is generated, transmitted and 
distributed exclusively by Montserrat Electric­
ity Services under the provisions of the Elec­
tricity Supply Ordinance of 1970. MONLEC 
operates as a government company under the 

responsibility of the Minister of Communica­
tions, Works and Sports. 

The main generating station at Lover's 
Lane, east of Plymouth, operates using a series 
of five diesel generators that, when combined, 
have a maximum total capacity of 5,750 kilo­
watts (kW). The more efficient generating sets 
supply most of the island's energy require­
ments, while the remaining sets come on-line 
either to satisfy the peak demand of 3,080 kW, 
or to meet the demand during routine mainte­
nance periods. 

Between 1970 and 1990, total electricity 
generated annually has increased over three­
fold, while total peak demand has more than 
doubled (Table 7.2). Given the steady rise in 
electricity demand, MONLEC views the ex­
pansion of its electrical generating capacity as a 
necessity in the medium- to long-term. 
MONLEC expects to meet future power de­
mands through expansion, by 1997, of the ex­
isting conventional diesel plant (pers. comm., 
H. Howson, Managing Director). An energy 
sector study by Canadian International Power 

Table 7.2. Data on electricity supply, Montserrat Electricity Services Limited, 
for the years 1970, 1980, and 1990. 

1970 1980 1990 

Peak Demand (kW) 1,100 2,070 2,640 1 

Sales 2 364 3 2,055 3,702 

Average Price (EC$/kWh) 2 0.095 0.208 0.339 

Total Generation (kWh) 4,400,000 4 11,708,000 13,706,000 

Installed Capacity (kWh) 2,100 3,885 

Peak Reserve Capacity (kW) 300 265 

NOTES: 

1 Affected by Hurricane Hugo (previous maximum demand was 3,060 kW in 1988). 

2 Excludes fuel surcharge. 

3 10-month period; Company began operating on March 1, 1970. 

4 Estimated for 10 months (4,850,000 kWhrs in 1969). 

Source: MONLEC statistics. 
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is to be completed by late 1993 and will detail 
load forecasts and investment plans. It is im­
portant that any planned expansion of the elec­
trical power distribution grid avoid aesthetic 
conflict with unique scenic areas, open land­
scapes and other proposed resource uses, for 
example, the development of a national parks 
and trails system. 

Wind Energy. A feasibility study in the 
late 1980's examined three sites before select­
ing the eastern face of St. George's Hill for 
experimentation with wind-generated electric­
ity (British Electricity International Limited, 
1987). The study concluded that wind energy 
from this site could supply 383,000 kWhrs per 
annum (2.8 percent of the 1990 total genera­
tion), and that total wind energy generated 
could supply up to 10 percent of the electrical 
energy required during the twenty-year period 
following the study. 

Several wind turbine generators were in­
stalled in the late 1980's on St. George's Hill. 
The viability of wind power was demonstrated 
by the first 80-kilowatt turbine, although it was 
damaged by Hurricane Hugo in 1989. Two 
lOO-kilowatt turbines were subsequently in­
stalled and are tied directly into the main grid 
through the north feeder system. Although 
they are capable of providing a combined 
maximum of 200 kilowatts, they are estimated 
to operate at an average output of only 30 - 50 
kilowatts. The downtime of the turbines is 
thought to be less than ten percent, and there­
fore the primary factor limiting their efficiency 
is the irregular pattern of the winds in the area. 

Noise pollution is a potential problem, 
primarily during periods of heavy winds. 
Steps that help minimize the audible noise from 
the wind turbines need to be considered to en­
sure that the noise level does not exceed that 
produced by the natural environment. 

The wind turbines are being operated at 
the present time essentially as a test study; the 
data are being compiled for analysis off-island. 
Potential expansion of this energy source is 
awaiting the results of the current study, pro-

87 

jected for completion by the end of 1993. 
Findings will be of interest to other islands in 
the region. 

Geothennal Energy. Montserrat also 
has the potential to develop its geothermal re­
sources. A 1992 study by the United Nations 
Department of Technical Cooperation for De­
velopment, focusing on the islands of St. 
Vincent, St. Kitts, Nevis, St. Lucia, Dominica, 
Grenada and Montserrat, concluded that 
Dominica, Nevis, and Montserrat exhibited the 
most potential for commercial exploitation. 
For all three islands, potential production 
would exceed domestic demand. 

The installation of submarine transmis­
sion links would allow any of the three islands 
to export surplus energy to neighboring islands 
at rates comparable to those of diesel power 
generation, the method most commonly used 
throughout the Caribbean. Montserrat's pro­
duction costs were projected to be the lowest of 
the three islands recommended. This compari­
son, however, does not incorporate the amorti­
zation .costs of the underwater cable system. 
The British Virgin Islands have been linked 
successfully in a common grid, as are St. 
Thomas and St. John in the U.S. Virgin Is­
lands. A proposed st. Thomas-St. Croix link, 
however, was rejected as not economical. 

In considering the potential of geothermal 
electrical power generation, GOM must weigh 
the obvious economic advantage of reducing 
dependency on petroleum imports against the 
high capital costs and the reliance on foreign 
technology, equipment and expertise that 
would be required to exploit geothermal re­
sources. Additionally, while geothermal en­
ergy has long been considered an efficient 
source of clean, renewable energy, there are a 
number of unforeseeable negative environ­
mental effects associated with geothermal gen­
erating facilities, including: 

chemical and thermal pollution of stream 
water and air from the geothermal steam 
discharge, health impacts on workers 
frOQl toxic gases, and environmental dam­
age to vegetation and wildlife; 
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physical damage to vegetation and soil 
erosion in the watershed resulting from 
development activities and pollution of 
drinking water supplies by sediment or 
chemicals; and 
the siting of incompatible industries in the 
area (for ex~ple, an important tourist 
attraction, the Galways Soufriere and 
Great Alps Waterfall, is located down­
stream from the proposed geothermal 
site). 

Measures can be taken which might re­
duce or avoid some of the potentially harmful 
effects of geothermal energy development, in­
cluding the use of settling ponds, treatment 
plants, and re-injection wells, and the integra­
tion of environmental impact assessments as a 
part of any geothermal project (pers. comm., 
H. Howson, MONLEC Managing Director). 

The potential of geothermal energy con­
tinues to interest MONLEC, although the high 
inititll . capital costs of exploratory drilling and 
subsequent station development make the fu­
ture development of this resource unlikely un­
less external funding assistance is identified to 
support the high-risk drilling of test wells. 

Biogas and other "alternative" energy 
sources. Alternatives such as biogas, photo­
voltaics, ocean thermal energy conversion and 
ocean-wave power sources of energy generally 
have not been considered appropriate for 
Montserrat because they are costly and the 
technology is unproven. 

For example, with respect to biogas gen­
eration, previous projects in the region have 
demonstrated that unless realistic feasibility 
studies are done, external financing will be 
necessary not only for construction and start­
up, but for facilities operation as well. Such 
ventures may well be uneconomic and imprac­
tical as a regular energy source. In 
Montserrat, in the absence of larger-scale 
farming, agroforestry, and animal husbandry 
operations with greater or more regular organic 
waste streams as inputs to the gas generation 
process, biogas production is not likely to suc-
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ceed. Organic wastes such as those from the 
abattoir and the chicken processing operations 
are more likely to "fit" as recycled protein 
feedstock inputs to a mariculture venture. 
However, smaller-scale biogas generation ef­
forts for domestic or commercial activities in 
rural areas should not be discouraged. 

A recent study conducted by GOM fo­
cused on the possible development of micro­
hydroelectricity. The Montserrat Water Au­
thority maintains a network of pipelines that 
continuously transfers large volumes of water 
at high pressure from tapped springs to local 
reservoir tanks. The use of small generators 
up to 10 kilowatts could be used to supplement 
existing pressure reduction valves and provide 
a steady, although modest, supply of electric­
ity. 

Charcoal and Fuelwood Energy. In 
1980, an estimated 40.3 percent of all 
households used charcoal or wood as their 
primary cooking fuel (von Rabenau, 1987; 
Alexander, 1987). Total charcoal consumption 
for 1987 (the last year for which data are 
available) is estimated at 280 tons per year, 
requiring approximately 1,400 tons of raw 
timber per year. 

The use of charcoal appears to be declin­
ing (von Rabenau, 1987), in the face of more 
convenient energy sources as a domestic fuel 
and because it is labor intensive and more 
expensive than kerosene or petroleum gas 
(butane). Therefore, population increases are 
not likely to be accompanied by a similar ex­
pansion of charcoal production enterprises in 
rural areas, especially at a level sufficient to 
raise concern about a deforestation threat. 
Nevertheless, charcoal has always been a last­
resort cash crop, especially in difficult eco­
nomic times and because the wood is "free". 
Some regular monitoring of the situation by 
Forestry personnel is very important to avoid 
"spot" steep-slope landslide and erosion prob­
lems caused by excessive vegetation removal 
resulting from shifting charcoal production 
enterprises. 
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RECOMMENDATIONS: 

7.1 At present, Montserrat does n~t have a 
national energy policy, although several 
studies in recent years have looked at 
alternative energy sources which may 
have potential, over time, to reduce the 
island's dependency on imported 
petroleum products. At this time, it is 
unclear whether the development of 
local energy resources will reduce the 
cost of energy significantly, in the 
medium-term, or improve the Terri-· 
tory's balance-of-trade position (pers. 
comm., H. Howson, MONLEC Man­
aging Director). 

In the interim, there are certain policy 
directions which could be pursued as 
prerequisites for improving the Terri­
tory's current energy position and for 
moving it toward the development of a 
more comprehensive approach to energy 
policy planning. The objective is to ~e­
vise and implement an energy poltcy 
that will: 

- place greater emphasis on energy 
conservation; 

- identify and apply appropriate 
techniques for exploiting indigenous 
energy resources; and 
make a greater effort to promote and 
adopt those alternative forms of en­
ergy which already are feasible 
within a Caribbean context. 

89 

7.2 Any development of Montserrat's 
geothermal potential should require an 
antecedent environmental impact as­
sessment, that would, among other 
things, establish a baseline on natural 
emissions of contaminants in the geo­
chemically unique Soufriere Hills. 

7.3 Agroforestry programs should be en­
couraged not only to increase fuelwood 
production but also because of soil and 
water conservation benefits and because 
the added availability of fuelwood re­
sources on a more widespread basis 
should reduce the need for charcoal with 
its lower systemic efficiency. Addition­
ally, charcoalers should be encouraged 
to employ more efficient kilns in con­
verting wood to charcoal. Less efficient 
earth kilns require very low capital in­
vestment and are therefore a preferred 
choice for charcoal production. How­
ever, more energy-efficient metal kilns 
of a very simple design are easy to build 
and maintain, and their use should be 
encouraged and even supported. 

7.4 Keeping track of charcoal production -­
with regard to location, volume, price 
and user group -- is recommended. 
Wood for charcoal should not come 
from forest reserves, parks, and other 
protected areas; and only a permit or li­
censing system for charcoal production 
and its sale, along with careful moni­
toring of the process by Forestry per­
sonnel, can keep the unregulated prac­
tice of informally cutting down trees 
from getting out of hand, particularly 
when market prices for charcoal rise. 
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of proof under nuisance theory, coupled with 
low penalties for violations and a limited num­
ber of personnel to enforce the law, all tend to 
weaken provisions of the public health legisla­
tion. 

Non-governmental organizations and 
community groups may be able to assist in in­
creasing public awareness about waste man­
agement issues. In 1991, the Montserrat Na­
tional Trust launched the first "Best Villages 
Competition", designed to encourage public 
participation in addressing the issue of solid 
waste management. The competition received 
substantial public attention and had an impres­
sive impact. A second competition was held in 
1992. 

The 1992 PAHOIWHO Solid Waste 
Master Plan calls for the phased replacement of 
existing collection vehicles, the introduction of 
larger (one- to six-cubic yard) waste contain­
ers, and the upgrading of White's Landfill to a 
properly managed sanitary landfill. The plan 
has passed through preliminary review, and an 
amended draft has been endorsed by the Min­
istry of Health. If White's Landfill, a pri­
vately-owned site, is to be improved with pub­
lic funds, the Government may move to ac­
quire the land, an issue currently under negoti­
ation. 

RECOMMENDATIONS: 

7.5 Government should expedite approval 
of the draft Solid Waste Management 
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Plan as quickly as possible. The Plan, 
among other things, addresses: (i) 
staffing and equipment needs, (ii) the 
economic viability of privatizing col­
lection services and imposing tipping 
fees, and (iii) improved regulations and 
revision of the existing fine schedule 
relative to the transport and disposal of 
solid waste. All are critical issues for 
improving solid waste management 
practices in Montserrat, for establishing 
standards for waste disposal, and for 
regulating waste collection. 

7.6 The artificial reef program should be re­
examined; and standards, controls, and 
a monitoring system to regulate subse­
quent dumping at the Fox's Bay site 
should be put in place. An environ­
mental review and assessment of the 
1990 dumping exercise is needed before 
authorization for more disposal is ap­
proved. 

7.7 Partnerships with the private sector (in 
pa~icular, the Montserrat National 
Trust) to promote public awareness and 
education programs about litter control 
and other waste issues, could expand 
available Government resources and ac­
celerate opportunities for disseminating 
information. Through such joint pub­
lic/private sector efforts, more attention 
could be paid to the, as yet, virtually 
unexplored option of reducing waste by 
recycling. 
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ISSUE THREE: 
A t present, there sre no formsl mechsnisms for the monitoring, hsndling, collection 
snd dispossl of hszsrdous msterisls in Montserrst. 

No steps are taken at the present time to 
separate hazardous materials from the general 
waste stream, and as a result they are buried 
with municipal and commercial waste at the 
landfill. In fact, imported hazardous materials 
are rarely even identified as such. There are 
no plans to deal with their safe disposal and no 
contingency plans in case of emergencies. 

Although significantly reduced from its 
pre-1950's position, Montserrat's agricultural 
sector continues to be a primary source of 
agrochemical wastes. No data are kept on im­
ports or use. The importation, sale, storage 
and use of agricultural biocides are regulated 
by the Pesticides Control Ordinance (see also 
Chapter 2). That Ordinance called for the es­
tablishment of a Pesticide Control Board, but it 
has not met for at least three years. The De­
velopment Finance and Marketing Corporation 
also is tasked with regulating agrochemical 
use; it is responsible for the import of agricul­
tural chemicals which are then distributed by 
the Department of Agriculture. Currently, 
however, none of these bodies effectively man­
ages or regulates agrochemicals. 

Agricultural extension officers are per­
haps most directly involved with farmers and 
others using agrochemicals, which lends merit 
to a proposal currently under consideration that 
they be given sole authority to "prescribe" 
agrochemicals. This authority would comple­
ment the agents' current responsibility for edu­
cating consumers on the choice of agrochemi­
cals and their safe application and disposal 
(pers. comm., G. Gray, Chief Forestry Offi­
cer). 

Hazardous materials may also be associ­
ated with Montserrat's relatively small indus­
trial sector. Rain-induced leaching of chemical 
pollutants from the industrial compound at 
Lover's Lane and the adjacent industrial estate 
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presents a risk to the experimental farms situ­
ated downslope. Roadside ditches in the area 
are often saturated with oil residues, possibly 
from MONLEC's diesel generating station or 
the Public Works Department's mechanical 
workshop. 

More generally, waste oil throughout the 
island has traditionally been disposed of sur­
reptitiously in storm sewers or behind garages 
and filling stations where it leaches into the 
soil and washes into ghauts and coastal waters 
during heavy rains (see also Chapter 6, Issue 
Four). The MONLEC generating station pro­
duces waste lubricating oil during routine 
maintenance operations that amounts to ap­
proximately 1,000 gallons per year (pers. 
comm., H. Howson, MONLEC Managing Di­
rector). The oil is stored in drums which are 
then given to the Environmental Health Divi­
sion for use in their pest control program. A 
limited amount of oily water is washed into an 
on-site holding pit which is then drained peri­
odically into drums, the fate of which is not 
clear. 

The open and well-flushed nature of 
Plymouth's coastline mitigates against the ac­
cumulation of static oil and other pollutants as­
sociated with more sheltered harbors and ports. 
Pollutants driven by currents and winds are not 
known to have effected the sandy beach just 
north of the Port in Plymouth, although in one 
instance waste water containing petroleum 
from a transfer-hose overflowed the onshore 
container and contaminated the neighboring 
beach. No ship-borne waste, either liquid or 
solid, is accepted by the Port. 

Emergency equipment necessary to man­
age oil spills is not available on Montserrat. In 
the event of a problem, there would be at least 
a 24-hour delay as equipment was transferred 
from the neighboring islands of Antigua or 
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of industrial activity increases in the fu­
ture, environmental impact assessments 
should be required, especially for manu­
facturing-based industries or other ven­
tures where there is a potential for dis­
charging toxic or high-nutrient wastes 
into the environment. 

7.12 In general, legislation governing the 
storage, collection and disposal of waste 
in Montserrat is inadequate. Addition­
ally, the regulatory authority of the 
EHD is impaired by the low fines im­
posed under existing laws. The Public 
Health Ordinance in particular is out­
dated and requires amendment to ad­
dress contemporary pollution control is­
sues, including the establishment of na­
tional standards and criteria for water 
quality, pollution control, and waste 
management. 

7.13 There is a generally low level of aware­
ness about incipient pollution issues and 
their potential costs to the community 
and to the economy over time. The 
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quantitative dimensions of environmen­
tal pollution, although low at present, 
are not sufficiently dramatic or well­
documented to elevate public con­
sciousness or to encourage anticipatory 
Government action and more fotward­
looking defensive strategies for keeping 
pollution effects within manageable 
bounds. It would therefore be appro­
priate for Montserrat to identify donor 
assistance to carry out an island-wide 
pollution assessment as an input to more 
effective management of the environ­
ment. The absence of such planning 
elsewhere has often been an increase in 
pollutant loading to coastal. waters and 
localized degradation of water. quality to 
the detriment of public health, natural 
habitat productivity, and tourism (see 
also Chapter 6, Issue Five). 

7.14 The preliminary steps now undetway 
for establishing water-monitoring pro­
grams should be continued. For spe­
cific details on this recommendation, 
see Recommendation 6.15. 



8. MONTSERRAT'S HISTORICAL HERITAGE 

In the form of surviving vestiges and arti­
facts from the past, Montserrat does not have 
as impressive an historical patrimony as many 
of its neighbors in the Caribbean. Neverthe­
less, the economic and social benefits to be de­
rived from the protection and utilization of the 
island's surviving historic sites, architectural 
features, cultural landmarks, and archaeologi­
cal resources should not be undervalued. They 
are assets which, if properly managed and en­
hanced, can stimulate a more formal integra­
tion of development and conservation priorities 
and a renewed sense of national pride in a 
shared history and cultural traditions. 

However, expanding economic develop­
ment of the island is placing increased pres­
sures on its historic landmarks and indigenous 
architectural features. The National Trust has 
made a considerable contribution by identify­
ing, stabilizing and restoring aspects of the is­
land's military history, and the Galways Plan­
tation project has achieved regional and even 
international attention (see Chapter 2, Issue 
Four and the box on page 100). Nevertheless, 
deterioration of Montserrat's historical re­
source heritage will continue in the absence of 
regulatory controls and a more comprehensive 
national policy and program for historical re­
source management and development. 

In the past, the abandonment of estates, 
natural disasters, and the lack of funds for site 
maintenance, in the face of other economic 
pressures, have all contributed to the deterio­
ration of historical buildings and landmarks. 
Additionally, the association of most of 
Montserrat's historic sites with the colonial 
past, and the fact that much of the initiative for 
historic preservation has come from expatri­
ates, has impeded development of a stronger 
base of public support. In more recent years, 
tourism has had an effect in increasing appreci­
ation for this part of the national heritage. 
Many historic sites,like Nelson's Dockyard in 
Antigua or Brimstone Hill in st. Kitts, have 
been developed as tourist attractions and are 
therefore of economic value to the State. 
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Montserrat's historical resource base in­
cludes prehistoric sites identifying Amerindian 
settlements; military sites which are reminders 
of the Anglo-Franco colonial rivalries of the 
seventeenth and eighteenth century; and plan­
tation ruins of the once numerous sugar estates 
which dominated the island's social and eco­
nomic development for more than two hundred 
years. Additionally, repositories of historical 
records and associated information can be 
found in the Public Ubrary's Local History 
Collection, at Government House where 
archival material is stored, and in the library 
holdings of the National Trust which include 
historical reference materials. 

A brief description of some of 
Montserrat's more important extant historic 
sites follows (see also Figure 8.1 and Table 
8.1). 

Military Sites: 

Fort St. George, built in the eighteenth 
century, situated at an elevation of 1,000 
feet overlooking Plymouth; limited res­
toration and landscaping carried out by 
the National Trust but the original fort is 
considered largely destroyed. 
Old Fort at Old Road Bay, Bransby 
Point Battery, and Ca"'s Bay Gun Bat­
tery, part of a series of shoreline military 
installations built along the western coast 
in the seventeenth century. Bransby 
Point Battery is owned by the National 
Trust with some restoration carried out at 
the site; Carr's Bay Gun Battery was also 
restored by the Trust but recently has 
been at risk due to sand removal at the 
adjaCent beach which undermined the 
structure's foundation and exposed it to 
the impacts of coastal storms. 
Plymouth Fort, built in the seventeenth 
century, presently used as a prison but 
may be vacated following the proposed 
construction of a new prison facility. 

. New Fort in Kinsale, second fort on the 
island, also built in the seventeenth 
century; most recently used as a 
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THE RUINS AT GALWAYS ESTATE IN ST. PATRICK'S 

The ruins of the sugar estate at Galways, established by David Galway around 1760, 
are the best-preserved example of old buildings on the island dating from that period -­
or they were until Hurricane Hugo intervened in 1989. Anthropological and archaeo­
logical work has been conducted at the site since 1981 by Drs. Lydia Pulsipher and 
Conrad "Mac" Goodwin, in association with the Montserrat National Trust. Their 
meticulous in-depth study of plantation life during the eighteenth century has been rec­
ognized beyond Montserrat and the Caribbean, and resulted in the selection of Galways 
Estate as one representative component in a Columbus quincentennial exhibition which 
opened in 1992 at the Smithsonian Institution in Washington, D.C. 

The complex consists of a windmill, an animal mill, a well-constructed boiling house, 
cisterns, and the ruins of a greathouse. The site is on the way to the Galways 
Soufriere, another major tourist attraction offering visitors a look at the volcanic origins 
of the island. The two areas -- Galways Plantation and Soufriere -- are visited by most 
tourists to Montserrat. 

Archaeological excavations have been carried out at Galways Estate since the early 
1980's, but the site in its present state is not financially self-sustaining as an historical 
amenity and tourist attraction. One option for generating revenues would be to restore 
the boiling house, converting it into a museum and interpretive center for which en­
trance fees could be charged. The Galways project won a US$10,OOO historic preser­
vation award from American Express in 1992, and these funds will be used for restora­
tion. Additional funding must be identified, however, and the need to bring piped water 
and electricity to the site is still an unresolved problem. 

Galways Estate is designated for inclusion in the proposed national park system (see 
Chapter 5). It was also the focus of a feasibility study completed in 1991 by UNDP 
(Huber, 1991 a and 1991 b) which calls for the development of the Galways Soufriere 
as a Natural Landmark and the Galways Plantation as a Cultural Landmark. The physi­
cal enhancement of the two areas, including infrastructure development, is part of a 
long-term proposal to improve Montserrat's tourism product. 

Amerindian Sites: 

Trant's Amerindian Settlement Site, on 
the east coast of the island, where archae­
ological survey work carried out in 1979, 
1990 and 1992 indicates extensive pre­
historic deposits; the site is considered 
one of the largest, least-disturbed and 
oldest sites in the region for prehistoric 
Ceramic Age colonization and settlement. 
Other sites include Plymouth Beach in 
the west, Little Bay in the north, White 
River in the south, Belham Valley, and 
Windward Bluff. 
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Architecture. Examples of vernacular 
architecture can still be found, primarily in 
Plymouth. As early as 1975, a recommenda­
tion was made to establish parts of Plymouth as 
an "historic district" (UNDP, 1975). No ac­
tion on this recommendation was taken, but the 
proposal is still valid if Plymouth's charm and 
architectural integrity are not to be compro­
mised by intrusions of incompatible buildings 
and features not in keeping with the architec­
tural and historical character of the town. 
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Museum. In 1975, the Montserrat Com­
pany deeded to the National Trust a sugar mill, 
formerly a part of the Richmond Estate, to be 
used as a museum. The facility was subse­
quently opened by the Trust in 1976 and is the 
island's only museum. At the present time, 
there is a need for a larger and more accessible 
"national" museum, as well as a suitable stor­
age area for artifacts. A "houseyard museum" 
has been proposed for Galways Estate to 
demonstrate how Montserratians lived and 
worked when that plantation was operational. 

Libraries, Archives and Other Sources 
of Historical Infonnation. The Public Li­
brary's Local History Collection and the 
Archival Collection, which includes eighteenth 
century papers held at Government House, are 
valuable sources of information to assist in un­
derstanding the island's history and in inter­
preting many of its historical sites. Church 
records are also useful sources of family his­
tory. Oral history recordings provide a means 
of documenting Montserrat's social history, 

and more needs to be done to promote this type 
of historical research. Additionally, a co­
ordinated information system for the island, 
including expanded support for libraries, 
archives and documentation services, is an in­
stitutional requirement too often ignored in 
discussions about historical heritage. (See also 
Chapter 3, Recommendation 3.9.) 

Finally, it should be added that, in 
Montserrat, the island's historical heritage does 
not lie only in buildings, a museum, burial 
grounds, or archives, but also in its people's 
sense of place and well-being. As Bovey, et 
al. (1986) point out, there is a direct relation­
ship between the optimism and general sense of 
well-being of the people of Montserrat and 
their desire to maintain the landscape and the 
pleasant physical environment of the island. 
This piece of Montserrat's shared tradition and 
historical outlook should not be overlooked in 
attempts to preserve and defend the more tan­
gible evidence -- the bricks and mortar -- of the 
past. . 

HEADQUARTERS OF THE MONTSERRAT NATIONAL TRUST IN PLYMOUTH 
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ISSUE ONE: 
The lac~ of well-defined protection and management strategies for historical re­
s?urces IS a problem throughout the Eastern CaribbNn, and Montserrat is no excep­
tion. 

In general, the following components are 
critical for effective historical resource man­
agement: 

a comprehensive national policy to 
bring together issues related to her­
itage protection under a cohesive 
operational program; 

clear lines of authority or responsi­
bility for the management of histori­
cal resources; 

adequate legislation to protect his­
torical resources; and 

effective procedures to control the 
use and development of historical 
resources. 

At present, the only institutional frame­
work for historical resource management in 
Montserrat is provided by the National Trust, 
an established and respected institution which 
has, with a limited budget and almost no staff, 
developed ali impressive program of conserva­
tion, education, and research during the last 
two decades (see also Chapter 2, Issue Four). 
The Trust carries out its historic preservation 
programs through several committees, specifi­
cally, the Historic Sites Committee, the 
Galways Project Committee, and the Military 
Antiquities Committee. 

. . ~ ongoing problem in more effectively 
utihzmg the committee structure has been the 
limited involvement of Montserratians, and the 
Trust continues to struggle to find ways to 
broaden its appeal to Montserratians of all eco­
nomic and social levels. Additionally, the 
Trust's committees are comprised entirely of 
volunteers, most of whom are amateurs. If 
professional expertise is required, this is usu­
ally sought outside of Montserrat. At the pre­
sent time, more extensive archaeological sur-
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vey and excavation work is impeded because 
attempts to recruit a U.S. Peace Corps archae­
ologist have not been successful. 

Provisions in the Trust's enabling legisla­
tion (Ordinance No. 11, 1969) authorize the 
Trust to exercise control over those sites and 
areas officially vested in the organization for 
management. Historic sites not managed by 
the Trust have no protection since the Territory 
has never enacted antiquities legislation. Draft 
legislation was proposed in 1975 (UNDP, 
1975), and, more recently in 1989, a bill for 
the "Preservation of Historic Building Sites 
and Artifacts" was put forward by the Trust. 
To date, it has not been enacted, but it is again 
under review. 

Without such legislation, the Trust lacks 
authority to make or enforce guidelines and 
regulations for protecting the Territory's his­
toric sites, even those areas or sites over which 
it exercises some management control. Under 
these circumstances, resource use conflicts are 
inevitable, for example, Trant's prehistoric ar­
chaeological site which is required for exten­
sion of Blackbume Airport; Carr's Bay Gun 
Battery. which has been undermined by sand 
mining; and Bransby Point Battery where pro­
posed development will affect access to the 
site. 

In addition to the lack of sufficient leg­
islative authority, the targeting of sites for 
protection or development by the Trust is gen­
erally done on an ad hoc basis, usually in re­
sponse to a "target of opportunity". This can 
limit or reduce MNT's capacity for initiating 
o~ more aggressively promoting broader poli­
CIes for resource protection in the Territory. 

Finally, without a more comprehensive 
national policy and guidelines for historic 
preservation, there has been periodic confusion 
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over the Trust's authority and the scope of its 
responsibilities. Its relationship with Govern­
ment, particularly the Ministry of Agriculture 
and the Department of Tourism, should be 
more fully clarified. Additionally, improved 
coordination between the Trust, GOM agen­
cies, and private sector organizations with an 
interest in historic preservation and historical 
resource management should be pursued. 

RECOMMENDATIONS: 

8.1 Legislation is needed to provide for the 
protection and restoration of historical 
resources. The establishment of a 
"Registry of Historic Places" (see also 
Recommendation 8.5) should be consid­
ered as part of a legal framework for 
heritage protection. National land­
marks, historical/archaeological sites, 
and architectural features listed on the 
"Registry" should be protected. 

Consideration is being given to estab­
lishing legislative authority for "historic 
districts" (or "conservation areas"). A 
preliminary listing ·of "conservation 
areas," initially in Plymouth, is under 
preparation, with further village listings 
to follow (pers. comm., J. Collins, 
ODA Planning Advisor). As a part of 
this process, consideration should also 
be given to the development of policies 
which (i) encourage (through the use of 
economic and other incentives) adaptive 
reuse and restoration of historic build­
ings, and (ii) provide design controls 
for new construction in urban areas. 

8.2 The Trust should work with appropriate 
Government agencies and other com­
munity organizations to secure more 
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extensive· support and commitment for 
its program of historical resource 
development. Broader consensus might 
be achieved through implementation of 
a comprehensive "national heritage 
protection policy and implementation 
plan" . The responsibilities and 
authority of the Trust and of GOM 
agencies involved in some aspect of 
historical resource management could be 
clarified and integrated through 
development and adoption of such a 
national policy. 

8.3 Historical/cultural heritage attractions 
are used only to a limited extent for 
promoting Montserrat and gener~ting 

tourism revenues. GOM should move 
toward development of a cultural 
tourism plan that would identify re­
sources, needs, opportunities and strate­
gies for taking full advantage of 
Montserrat's historical/cultural attrac­
tions as vital elements of tourism mar­
keting. In this effort, GOM should 
work with the National Trust and help 
to identify fmancial resources and other 
forms of support which enable the Trust 
to more effectively develop those his­
toric sites under its management con­
trol. 

8.4 Prior to any major development, partic­
ularly in the coastal zone, a cultural re­
source survey should be carried out by 
professional archaeologists, with devel­
opers required to pay for such surveys. 
Development control procedures should 
provide adequate time for the excava­
tion of archaeological sites prior to 
commencement of construction activi­
ties. 
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ISSUE TWO: 
The development of a comprehensive and officially-recognized inventory of 
Montserrat's historical and archaeological sites is imperative to informed planning 
and management decisions about the preservation, use, and development of these 
resources. 

A comprehensive survey and assessment 
of all historical and archaeological sites in 
Montserrat does not exist. The National Trust 
has set as a priority the preparation of an in­
ventory of historic structures, sites and arti­
facts, and has given this assignment to its His­
toric Sites Committee. A British architect and 
planner recently arrived in Montserrat to assist 
the National Trust in developing such an in­
ventory. Sites will be ranked according to 
significance, condition, preservation needs, 
and reuse potential. 

It is important that this work be com­
pleted as quickly as possible and that the in­
ventory receive some measure of official ac­
ceptance by Government. Without such a 
planning tool in hand, management decisions 
about the use of historical/cultural resources 
will continue to be fragmented and lacking in 
focus and may fail to develop necessary links 
with other sectors such as tourism. 

Chapter 3 of this Profile (Issue Six) dis­
cusses the need for a centralized conservation 
data center in Montserrat, to maximize the 
utility of existing information on natural and 
cultural resources and to identify gaps in the 
data base. The inventory and assessment of 
Montserrat's historical resources would logi­
cally form a part of any larger conservation 
data-gathering and information-management 
initiative undertaken in the Territory (see also 
Recommendation 3.9). 
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The Trust's program to inventory, assess 
and rank historic/archaeological sites and other 
cultural features could be expanded to include a 
public awareness and educational campaign to 
(i) disseminate information about heritage sites 
included on the inventory and (ii) provide op­
portunities for community input in the process 
of ranking and evaluating sites. Educational 
programs are important because broader long­
term support of historical resource protection 
programs will require a change in community 
attitudes about this resource sector and its im­
portance to the Territory. 

RECOMMENDATION: 

8.5 A "Registry of Historic Places" should 
be established following completion of a 
comprehensive inventory and evaluation 
of historical/cultural resources. Legis­
lation will be required to afford ade­
quate protection to the landmarks and 
sites listed in the registry (see also Rec­
ommendation 8.1). 

A priority classification system should 
be considered as the basis for ranking 
sites within an integrated national her­
itage protection policy and implementa­
tion program (see Recommendation 
8.2). 



9. 

Since the 1960's, Montserrat has under­
gone a major economic restructuring away 
from agriculture, with tourism emerging as the 
new lead economic sector. This transformation 
was sparked primarily by the discovery of the 
"Emerald Isle" by North American tourists in 
the early 1960's and the subsequent maturation 
of a real estate boom based initially on retire­
ment home construction financed largely by 
off-island investors. The resulting, primarily 
expatriate retirement community -- coupled 
with a low level of cruise ship visitors, very 
few tour groups, and no casinos -- have pro­
vided Montserrat with a distinctive tourism 
style. 

In their 1992 study, McElroy and de 
Albuquerque highlighted the postwar transfor­
mation of Montserrat from a colonial, emi­
grant, economically-depressed outpost to a rel­
atively affluent, emerging tourist destination 
with a unique, low-density tourism style that 
tends to: (1) preserve environmental amenities 
and (2) stabilize the economy from external 
dislocations. They also describe Montserrat's 
visitor profile as distinctive, composed of af­
fluent North and South Americans and Eu­
ropeans, long-staying West Indian migrant and 
second-home vacationers, and a relatively large 
contingent of regular business traffic. 

By the late 1980's, the island was being 
touted in the travel press as a highly desirable 
retirement destination, although the devastation 
caused by Hurricane Hugo in 1989 threatened 
its attraction for a time. However, as the pro­
cess of rebuilding continues, Montserrat is re­
emerging as one of the premiere Caribbean re­
tirement destinations. 

The most pronnsmg signal that 
Montserrat is in full recovery from Hugo and 
ready to move forward with a strategic plan for 
its tourism industry is the recent (1993) 
establishment of a new Tourist Board that 

TOURISM 
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brings together the former GOM Department 
of Tourism and private sector representation in 
a single, autonomous agency with executive 
(not just advisory) powers. This action is 
based primarily on a comprehensive consulting 
report from the Caribbean Tourism Or­
ganization (1992) that draws attention to the 
fact that 

the tourism product comprises much 
more than just the accommodations 
sector,· it also includes the national 
and inJrastructural assets of the 
country .... 

One of the earliest tasks assigned the new 
Board in the report is the preparation of both a 
product development plan and a marketing 
strategy that presumably will reflect these 
"assets" which, while not unrecognized in the 
past, have been used primarily as a pleasing, 
passive backdrop for the tourism product de­
livered to date. 

Montserrat's tourism industry (and there­
fore its economy) is directly linked to the is­
land's fortunate and favorable landscape -- its 
assemblage of small villages, massive hills, 
sweeping vistas and forested mountain peaks, 
all wearing varying tropical shades of green 
vegetation. It is a gorgeous place, this Emer­
ald Isle. In the lower valleys and on some of 
the upland slopes hints of a now faded, once 
more prosperous agricultural past abound. 
And in the shadows of the trees and wind­
breaks relict hints of hurricanes gone by sug­
gest previous wounds and a healing process 
underway at every tum in the landscape. Yet 
nothing in sight challenges Montserrat's claim 
to being the greenest of the green Antilles. 
These natural ingredients spectacular 
scenery, rugged terrain, windswept promonto­
ries and cliffs -- are all present and ready to be 
blended into an active new facet of 
Montserrat's tourism industry. 
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ISSUE ONE: 
Montserrat's tourism "style" has for the most part escaped many of the social and 
environmental impacts associated with mass tourism approaches elsewhere in the 
Caribbean. Whether this has been more from good fortune or good planning is not 
clear, but future choices must depend on careful strategic planning, focusing on a 
careful combination of resource conservation and sustainable development, if 
Montserrat is to maintain its market position and not squander its natural and his­
torical asset base. 

Making an orderly series of conscious and 
deliberate choices about the continued develop­
ment of a tourism industry suitable for 
Montserrat -- one that is compatible with the 

_ island's economic objectives, national charac­
ter, and cultural goals -- is a prerequisite to 
sustainable growth, since tourism has emerged 
as the only viable, market-driven, and ex­
panding development sector in the Territory. 
To a large degree, the style of Montserrat's 
tourism industry of the future is likely to be a 
compatible blend of its existing tourism pack­
ages combined with an admixture of new kinds 
of tourism designed to make better use of 
Montserrat's natural environment and historical 
resources. 

There is, of course, a close interaction 
between the question of a suitable style of 
tourism and the strategic issue of what re­
sources will be deployed to attract which tar­
geted visitor while earning a return for pro­
viding a service at some acceptable environ­
mental cost. 

Making choices on matters of style and 
strategy is usually made easier by resorting to a 
formal planning process. However, past at­
tempts at comprehensive physical and sectoral 
planning in Montserrat have had a less than 
satisfactory record (see also Chapter 3). The 
most noble but disappointing undertaking in 
this regard was UNDP's regional Physical 
Planning Project (1970-1975), which engi­
neered the preparation of a territorial Physical 
Plan and other well-conceived but locally un­
acceptable plan implementation instruments. 
Montserrat was not alone in this regard, for 
throughout the region the UNDP technical as­
sistance program, in retrospect, produced plans 
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that were too elaborate and complex and lack­
ing in mechanisms for consensus-building, 
community involvement, official approval and 
implementation. These lessons should not be 
overlooked by the new Tourist Board as it en­
lists others in the task of developing a strategic 
tourism plan to guide development in the years 
ahead. 

There are those who doubt the value of 
tourism planning because Montserrat, like 
many island states, has an "open economy" 
where there appears to be little local control 
over significant external variables propelling 
the system, namely, fluctuating tourist demand 
and private decisions by travel and transport 
industry multinationals and financial insti­
tutions. In effect, the external orientation of 
the economy circumscribes the perceived fields 
in which island planning can be effective. 

At the very least, these perceptions dimin­
ish the enthusiasm of those who would pursue 
the planning process on principle or because 
they appreciate its intrinsic value as a resource 
management tool. What this means in the par­
ticular case of the brand-new Tourist Board is 
that it will need to redefine traditional assump­
tions sufficiently to erase any persistent pes­
simism about the difficulty or value of plan­
ning. 

RECOMMENDATIONS: 

9. 1 Antecedent to the anticipated strategic 
planning process for the tourism sector, 
the new Tourist Board should encourage 
an investigation designed to establish 
the economic dimensions of long-term, 
residential expatriate tourism. A case 
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study is recommended to cross-check 
the Montserrat expenditure multipliers 
generated by. this type of tourism as 
tentatively developed in McElroy and 
Towle (1988) and McElroy and 
deAlbuquerque (1992). 

9.2 The Tourist Board is encouraged to re­
quest that the National Trust assemble a 
working library on the economics of 
amenities, ecotourism, wildlife conser­
vation, and national parks and trail sys­
tems. This documentation should then 
be made available to the Board's strate­
gic planning team and any contractor or 
consultant it might employ. Quantify­
ing the income/revenue side of amenity 
development is essential to proper fore­
casting of amenity-based public sector 
investment requirements. 

9.3 The Tourist Board should consider 
asking the National Trust to join forces, 
in conjunction with the Forestry Divi-
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sion, in a search for third-party funding 
to support conversion of the existing na­
tional park feasibility study (Bovey, et 
al., 1986) and the hiking trail system 
report (Vincent, 1991) into separate but 
linked implementation plans, with de­
tailed deliverables including task out­
lines, staffing requirements, and cost 
estimates. 

9.4 The Tourist Board should, within its 
first operational year, establish: 

- a working advisory committee for 
ecotourism; 

- a working committee on national 
park and trail system development; 
and 

- a plan for inventorying, ranking and 
developing national amenities 
(probably camed out jointly with 
the National Trust and the Forestry 
Division). 
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ISSUE TWO: 
A central challenge now facing Montserrat is how to avoid the pitfalls and problems 
of developing a new facet to its already "special" tourism package by adding an eco­
tourism dimension and by investing in potential attractions like a national park sys­
tem which could serve a double purpose -- natural area protection and tourism 
promotion. 

Nature tourism -- more recently called 
ecotourism -- is a rapidly expanding, environ­
mentally sensitive, more active· and more 
youthful segment of the specialized travel mar­
ket. It appears to fit Montserrat's need for in­
creasing the number of arrivals of medium to 
longer-staying visitors who, like the older resi­
dential or retirement tourists (see page 11), 
will find satisfaction in the island's natural re­
source amenities. However, for Montserrat to 
succeed in this "market", it must improve its 
capacity to manage, monitor, develop, and 
market its ecosystem attractions. 

It must do these things in ways that will 
not injure or diminish or conflict with its ex­
isting, small but profitable form of residential 
and retirement tourism. In actual fact, this 
should not be difficult as many of the same 
amenities are not only popular with both 
groups but also serve Montserrat's local popu­
lation and Government resource managers 
equally well. 

Key ecotourism attractions and supporting 
environmental services required as infrastruc­
ture over time for an ecotourism development 
strategy include: 

national parks and protected areas of 
all types (e.g., forest reserves, 
wildlife reserves, marine reserves); 
cultural, historical, archaeological, 
architectural sites, features, land­
marks; 
environmental monitoring, pollution 
control, waste management; 
land use planning, zoning, physical 
planning, landscape planning; 
erosion control, soil enhancement; 
biodiversity enhancement; 
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natural history educational pro­
grams, research activities, museums, 
botanic gardens; 
hiking, camping, diving, riding fa­
cilities. 

All of the above customarily require spe­
cial legislation, management standards, train­
ing, institutional support systems, research, 
and monitoring. But, whereas in traditional 
tourism infrastructure development, private 
sector investment builds hotels, swimming 
pools and golf courses, with ecotourism, many 
of the infrastructural requirements will need 
public sector investment. Fortunately, in con­
trast to even a decade ago, funding for envi­
ronmental management and amenities devel­
opment is generally available, although often 
not from a single donor or lender. 

A second problem arises from the obvious 
conflict for the resource manager who is si­
multaneously charged with protection and use. 
Thirdly, the managing institution must also ad­
dress the question of how to guard against ex­
cess resource use and, as far as possible, how 
to establish rational use levels bearing some 
relationship to "carrying capacity" -- a mostly 
unknown quantity obtainable only by tedious 
observation and careful research. 

It is fair to say that Montserrat's future as 
a sustainable "green" or ecotourism destination 
depends largely on the success of the landscape 
and cultural conservation concept implicit in its 
proposed national park development. More­
over, Montserrat's presentation of the island's 
current marketing theme -- "the way the 
Caribbean used to be" -- will not work within 
the context of a deteriorating, poorly managed 
"environment", for that is not the way it used 
to be. Therefore, Montserrat will eventually 
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find it necessary to adopt a more positive, in­
terventionist program of environmental protec­
tion and enhancement. Only then will the is­
land be able to develop and market credible 
ecotourism packages. 

In this regard, Montserrat has both an op­
~rtuni~y and an obligation to lead the region 
m refmmg and demonstrating a new dimension 
for contemporary tourism. This new facet of 
an older industry already has, in the 
Montserrat case, a solid foundation. It is one 
that promises to lay light on the landscape and 
offers the prospect of being more benign and 
less obtrusive, more profitable and less 
volatile, and more adaptable (through user 
fees) as a funding source for local environ­
mental conservation programs. 

To shape an environmental management 
strategy for Montserrat is to construct a con­
servatorial approach for protecting the envi­
ronmental soul of Montserrat from the dis­
tracting externalities and materialism of mass 
tourism and media marketing. To shape an en­
vironmental ethic for Montserrat is to seek 
lessons learned from the evolving dialogue 
between people and the landscape. But to 
shap.e a national park system will involve a dy­
nanuc process that in itself will be a strong 
marketing tool for ecotourism. And each of 
these can be important for shaping the nature 
of tourism as an experience for the visitor. 

RECOMMENDATIONS: 

9.5 Any planned growth in the tourism 
sector should principally be in the di­
rection of ecotourism, which will best 
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be served by an expansion of guesthouse 
accommodations and by a concerted fo­
cus on a national program appealing to a 
broader age group. The program 
should consist of: 

resource protection and manage­
ment; 
amenities development, including a 
system of national parks and pro­
tected areas tied to a network of 
hiking trails, campgrounds, and 
guesthouses; and 
an educational and environmental 
information program and guide ser­
vice directed at interpreting 
Montserrat's natural history for the 
visitor. 

9.6 Adding an ecotourism dimension to 
Montserrat's traditional tourism mar­
keting portfolio would be greatly en­
hanced if there were a national conser­
vation strategy in place similar to the 
Canadian "Green Plan" model which is 
so widely used in the developing world. 
One outgrowth of this Environmental 
Profile report could be a commitment to 
develop a Green Plan or National Con­
servation Strategy for Montserrat. 
Since an ecotourism marketing initiative 
would be greatly strengthened by being 
able to point to an in-place Montserrat 
Green Plan, it is recommended that the 
Tourist Board take the lead in organiz­
ing a task force or working group to 
prepare such a plan. CIDA, mCN, and 
CCA should be invited to provide assis­
tance. 
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ISSUE THREE: 
Unresolved conflicts regarding environmental responsibilities and jurisdictional au­
thority within and among various units of Government can diminish the effectiveness 
of tourism projects and other projects linked to the development of amenities. 

Tourism is inextricably associated with 
attributes of natural beauty, diversity of exotic 
flora and fauna, extraordinary scenery, notable 
historic sites, pleasing architecture, urban and 
rural parks, botanic gardens, museums, 
churches and church yards, restored buildings, 
recreational coastal areas and similar amenity 
features. 

However, in Montserrat, as in the region 
generally, these attributes and amenities and 
the prospect for their phased and orderly de­
velopment remain mostly outside the, control of 
government tourism personnel and beyond the 
scope of tourism planning. They all lie, 
mostly for historical and bureaucratic reasons, 
largely under the management control of a 
wide variety of government ministries, depart­
ments, and statutory bodies which have only a 
marginal interest in tourism and seldom work 
together in a well-coordinated fashion. Un­
fortunately, without the cooperation of many 
government and private sector institutions, im­
plementing a strategic tourism amenities devel­
opment plan will, in all likelihood, fail. 

A case in point is the decade old idea for 
a Montserrat National Park. Even the best ef­
forts of government and non-government 
tourism leadership (under the aegis of the new 
Tourist Board), seeking to develop a national 
park system as a strategic component to a na­
tional ecotourism policy, will be insufficient. 
They will need the enthusiastic technical 
participation, contributory funding, active 
leadership, advance planning, and assigned 
personnel from a half dozen different units of 
government (for example, law, forestry, edu­
cation, public works, fisheries, planning, agri­
culture, and environmental health). Addition-
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ally, private sector inputs will be needed from 
the National Trust, the banking sector, service 
organizations, the telecommunications indus­
try, and construction and architectural firms, in 
addition to technical, financial and training 
support from outside Montserrat. Organizing 
such a demanding, complex and concerted ef­
fort is a major task in its own right, one not 
made any easier by the absence of a strategic 
plan for tourism or environmental protection. 

Previous, somewhat over-simplified stud­
ies concerning the design, development and 
nurturing requirements of even a modest na­
tional park for Montserrat, let alone one cus­
tomized to the island's peculiar environment 
and tourism industry demands, should not ob­
scure the fact that developing a quality park 
system essentially represents a new type of 
land use and land development tool not previ­
ously employed in Montserrat. It is in fact a 
multipurpose, interdisciplinary, inter-ministe­
rial tool for improving the shared uses and 
management of natural resources, including the 
landscape seen as a resource. 

RECOMMENDATION: 

9.7 Tourism projects and others of a similar 
nature linked to amenities development 
will be strengthened by the ability of 
Government to concentrate and coordi­
nate environmental functions and tasks 
within the public sector. The present 
environmental desk within the Ministry 
of Agriculture, Trade and the Environ­
ment is not well defined and has no reg­
ulatory or executing powers. (See also 
Recommendation 2.1 and Recommen­
dation 2.2.) 
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ISSUE FOUR: 
The urban area of Plymouth can also, in its own way, serve ecotourism and reflect 

. Montserrat's commitment to environmental quality and diversity, to architectural in­
tegrity, to pollution control, and to amenity services. 

With greatly expanded and improved 
dock and service facilities now under construc­
tion in Plymouth for cruise ships, yachts, and 
cargo vessels, there is a risk of congestion and 
user conflict, as well as the prospective loss of 
Montserrat's traditional, open waterfront am­
biance -- all of which could adversely affect 
both residents and tourists. 

There is an added risk that increasing 
commercial traffic along the limited feeder 
streets to the dock area will further degrade the 
town's already limited green spaces, garden 
plots, and residential sectors and inhibit devel­
opment of an urban waterfront renewal pro­
gram that could hypothetically follow comple­
tion of the new pier system. 

Finally, there is a risk that the full poten­
tial of the land-sea interface that is represented 
by the urban waterfront of Plymouth will be 
overlooked. The area holds the possibility, if 
redeveloped, of becoming a magnet for the 
town's urban core, generating new sources of 
economic activity, stimulating the growth of 
small retail businesses, enhancing the market 
for indigenous products and crafts, and at­
tracting tourists and residents alike into a revi­
talized "old town". 

Successful port and town management for 
the next decade of change in Plymouth, accel­
erated by the investment in the new pier facili­
ties, will require extraordinary leadership and 
some equally creative, anticipatory planning if 
Plymouth is to avoid becoming another con­
gested, unattractive seaport town. The port it­
self will eventually be driven to an accommo­
dation with new communication technologies, 
vessel and passenger waste-handling proce­
dures, antipollution control requirements for 
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waste oils, oil spill contingency planning, and 
visiting yacht mooring standards. 

It is important to identify ways for Gov­
ernment to work with the private sector to re­
duce any adverse impacts associated with the 
people/cargo-moving activities in the port area 
on the adjacent town and its other functions 
and services. Public and private sector 
collaboration will also be needed to address the 
issue of enhancing pedestrian amenities for the 
waterfront area (for example, sidewalks, 
placement of benches, and planters, shade trees 
and landscaping). In fact, broad community 
involvement -- business and residential inter­
ests, property owners and conservationists -­
working with appropriate combinations of 
Government ministries and units will be essen­
tial to the success of any waterfront renewal 
undertaking. 

In tum, that success will give Montserrat 
an urban community and tourism amenity 
growth model that is compatible with both its 
traditional low-key residential tourism and also 
with newer forms of ecotourism. Additional 
supporting amenity elements which would en­
hance a revitalized Plymouth include a water­
front fountain, well-maintained public wash­
rooms, and a natural history museum and 
botanic garden, the last two within walking 
distance of the urban center or waterfront. 

RECOMMENDATION: 

9.8 The Tourist Board, perhaps jointly with 
the National Trust, is encouraged to 
evaluate the idea of an urban landscape 
redesign and waterfront renewal project 
for Plymouth. The waterfront renewal 
project in st. John's, Antigua, provides 
a useful model. 
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10. ESTABLISHING DIRECTIONS FOR MONTSERRAT 

An Overview of Key Issues and Recommendations 
From the Montserrat Environmental Profile 

One of the reasons for embarking on the 
present Environmental Profile Project for 
Montserrat was to provide the Territory with 
an important policy tool that will enable 
Government -- working with donor agencies, 
regional and local NGOs, and Montserrat's 
private sector -- to more effectively determine 
and implement a comprehensive environmental 
strategy. 

Therefore, the previous eight chapters of 
the Profile (Chapters 2-9) have served as a kind 
of "catchment" for identifying a broad spec­
trum of environmental issues, most of which 
will not surprise those who know Montserrat 
and its natural and historical resource base. 
Taken together, the issue statements that sur­
faced during the writing of the Profile and 
which are elaborated upon within this docu­
ment already constitute a Montserratian envi­
ronmental "work list" for which some mod­
icum of consensus has been established. They 
also represent a constructive guide for ex­
panding, broadening, and upgrading 
Montserrat's environmental education initia­
tives. 
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The Environmental Profile and its action 
recommendations are intended to lead directly 
to the design and implementation of an 
"Environmental Action Plan" as proposed 
under the Territory's current UNDP-funded 
Natural Resources and the Environment Man­
agement Project. What is most needed at this 
juncture is an implementation schedule and a 
clear assignment of tasks and leadership re­
sponsibilities that build on the work already 
completed under the Profile Project. 

Additionally, the Profile is intended to 
serve as an updated addendum to Montserrat's 
economic development planning documents 
and will provide new environmental guidelines 
for the Territory's ongoing public sector 
investment program. 

The section which follows represents an 
attempt to prioritize and integrate key envi­
ronmental issues and recommendations which 
are discussed in greater detail in the eight sec­
torally-focused chapters of the Profile and 
which were vetted in Montserrat through an in­
co~try review process that was facilitated by 
the work of the Montserrat Environmental Pro­
file Advisory Committee. 
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ISSUE: INSTITUTIONAL STRUCTURE 

The Government of Montserrat needs a 
more effective institutional structure for envi­
ronmental management. Responsibilities for 
the "environment" include a broad spectrum of 
activities and a wide variety of GaM agencies 
whose jurisdictional purview reflects all of the 
Territory's traditional line ministries. Many 
functions can be centralized within the Divi­
sion of Forestry and the Environment, but 
other GaM agencies, as well as the Montserrat 
National Trust, will continue to assume re­
source management and environmental protec­
tion responsibilities. 

Recommendations: 

(1) Clarify institutional responsibilities 
for environmental management and identify 
areas of existing or potential conflict and 
shared or overlapping authority by first carry­
ing out a comprehensive review and analysis 
of: 

(i) environmental management func­
tions as currently assigned 
throughout the Government; and 

(ii) extant and proposed environ­
mental legislation. 

(2) , Ensure that available financial and 
human resources are appropriately allocated to 
reflect assigned institutional responsibilities, a 
process which could be initially addressed as a 
part of the upcoming Efficiency Scrutinies for 
the Public Sector. 

(3) Finalize, while ensuring the compati­
bility of, the following key pieces of environ­
mental legislation: 

agricultural zoning plan; 
forest and watershed zoning plan; 
parks and protected areas system 
plan; 
forestry and wildlife legislation; 
fisheries legislation; 
public health amendments; and 
historic preservation legislation. 
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Formulating and implementing regulations for 
effective enforcement is a necessary but often 
over-looked next step in the legislative process. 

ISSUE: DEVELOPMENT PLANNING 
AND CONTROL 

The adequacy and effectiveness of de­
velopment planning and development control 
functions -- both in terms of the longer-term, 
advance-planning approach that Montserrat 
chooses and in the particulars of specific major 
projects it approves for development -- is the 
central environmental issue facing the Terri­
tory. 

However, in Montserrat, it is not always 
clear which government agency should, or 
legally does, have jurisdiction or responsibility 
for development planning and development 
control functions. For example, the Develop­
ment Unit (within the Ministry of Finance and 
Economic Development) is currently reviewing 
requirements for establishing EIA procedures 
for development projects. This, however, is a 
function which could also fall under the 
purview of the Development Control Authority 
(within the Ministry of Agriculture, Trade and 
the Environment). 

Furthermore, DCA, established by statute 
as an interagency, interdisciplinary body, is 
charged with responsibility for reviewing and 
approving "developments". At the same time, 
a "development consultative committee" (see 
Chapter 3, Issue Three) has been proposed by 
GaM as an interagency, multidisciplinary 
body to provide integrated input to Govern­
ment on major ongoing or proposed develop­
ment activities. 

These are but two of the issues which 
must be clarified if development planning and 
control functions are not to be undermined in 
the Territory. The lack of clarity on issues 
such as these represents one of the most serious 
institutional threats to Montserrat's natural en­
vironment, for unsound land use decisions al­
most inevitably have adverse environmental 
consequences. 
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Recommendations: 

(1) To improve coordination of planning 
and development control functions: 

define the terms of reference for the 
proposed "development consultative 
committee", recognizing that what­
ever responsibilities or authority are 
given to the committee should not 
diminish or contlict with those .of 
the Development Control Authority, 
unless a deliberate decision has been 
made by Government to effect such 
institutional changes; 

provide opportunities for input from 
the private sector; 

formulate a National Environmental 
Policy that spells out the framework 
for evaluating and monitoring de­
velopment activities in both the 
public and private sector. 

(2) Complete the National Physical De­
velopment Plan since review and evaluation of 
land use activities should be carried out within 
the context of an officially-accepted land use 
planning document; formal approval by Gov­
ernment will lend the force of law to the Plan. 

(3) Establish procedures (probably 
leading to legislation) that require the formal 
preparation of environmental impact assess­
ment procedures for all "major" development 
projects, whether public or private sector. 

ISSUE: RESOURCE PROTECTION and 
POLLUTION CONTROL 

Montserrat's economic future, especially 
its dependence on tourism, is directly linked to 
the island's favorable natural landscape, the 
relative absence of major pollution problems, 
and an agreeable assemblage of natural and 
cultural resource amenities. Thus, the contin­
ued well-being of landscape features, cultural 
attractions, natural ecosystems, and even the 
social climate is critical for the economic well­
being of Montserratians. 
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The time has come for Montserrat to 
evaluate anew the shape of its future and to be­
gin a process of conscious and deliberate de­
cision-making about those directions that can 
best assure sustainable growth that is compati­
ble with the island's overall economic objec­
tives, national character, cultural goals, and the 
carrying capacity of its natural resource base. 

Recommendations: 

(1) Place a high priority on enactment of 
legislation to establish a Parks and Protected 
Areas System, on development of a compre­
hensive management plan for the system, and 
on recruitment, training, and funding for park 
staff; investment now in national parks and 
other protected areas serves a double purpose 
for Montserrat's future -- natural area protec­
tion and tourism industry enhancement. 

(2) Expand the tourism sector by adding 
an ecotourism dimension to Montserrat's tradi­
tional tourism marketing portfolio. 

(3) Move ahead on implementing the 
agricultural zoning plan, now accepted in prin­
ciple by the Ministry of Agriculture; it is an 
important management tool for classifying and 
protecting rural lands and upland watersheds. 

(4) Explore options for expanding soil 
conservation activities as an integral part of the 
Territory's infrastructure development (e.g., 
road building activities) and as a critical com­
ponent of GOM' s outreach programs such as 
those targeted at small farmers. 

(5) Pursue regulations, management poli­
cies and monitoring procedures for the pro­
tection of coastal resources and marine habi­
tats; taking action now will minimize the risk 
of increased shoreline erosion, coastal pollu­
tion, and destruction of wildlife habitat in the 
future. 

(6) Expedite approval of the draft Solid 
Waste Management Plan as an important step 
in improving solid waste management prac­
tices establishing standards for waste disposal, 
and ;egulating waste collection; the illegal dis­
posal of solid waste has become a significant 
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problem in Montserrat, particularly. following 
Hurricane Hugo. 

ISSUE: MOBILIZING PEOPLE 

Public support for policies, legislation, 
and actions which safeguard the environment is 
essential; emphasis on enforcement should be 
shifted to an emphasis on building "environ­
mental literacy" and voluntary compliance. 
This is particularly important in Montserrat be­
cause the Government's regulatory and en­
forcement capabilities are limited by the 
scarcity of financial and human resources. 
Equally important, the island's small popula­
tion thrives on cooperative approaches and ne­
gotiation, rather than confrontation. 

Additionally, since most environmental 
intervention and all resource management in­
volves people -- as landowners, tenants, voters, 
constituents, and resource user groups -- it 
follows that opportunities for ensuring public 
participation in environmental decisions is im-

. perative to successful program or policy im­
plementation. Public involvement enhances 
the planning process and minimizes conflict 
between government regulators/resource man­
agers and traditional resource users. 

Enlisting people in any longer-range en­
deavor takes persuasion. Recruiting support 
for environmental programs, policies, and laws 
-- some of which may require changes in the 
traditional way of doing things -- will be en-
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hanced by a visionary kind of leadership from 
many segments of the community. The objec­
tive is to help the people of Montserrat better 
understand and appreciate the beauty, intri­
cacy, vitality and even the complexity of their 
island's natural heritage while not driving them 
away with trivia, detail, and controversy. 

Recommendations: 

(1) Expand public involvement in the 
ongoing development/environment polic~ ,dia­
logue in Montserrat. For example, faclhtate 
public input for the National Physical Devel­
opment Plan; provide opportunities for com­
munity involvement in ranking and evaluating 
sites for inclusion on a "Registry of Historic 
Places"; include resource user groups when re­
viewing options for managing specific re­
sources (e.g., involving fishermen in the des­
ignation and establishment of marine reserves). 

(2) Support environmental education not 
only in its more traditional forms (e.g., publi­
cations, contests, field trips, training) but in 
order to create an "environmental con­
stituency" as cohesive, well-informed, and ac­
tivist as any other constituency group. Direct 
outreach efforts at building a shared en­
vironmental consensus and establishing mutu­
ally-supportive environmental goals that allow 
public and private sector institutions to work 
both separately and together towards the de­
sired end of maintaining a quality environment 
for this and future generations. 



BIBLIOGRAPHY 

MONTSERRAT ENVIRONMENTAL PROFILE 

Ahmad, N., 1984. A synopsis of soil and land use in Antigua, Montserrat, Nevis and St. Vincent. 
USAID project no. 538-0015. Carib. Agri. Res. Dev. Inst., Trinidad. 

Alam, A., 1986. Watersheds of Montserrat (a survey of primary resources). Unpublished report for 
CARDIIEDF/Min. Agri., Montserrat. 

Alexander, E., 1987. Elementary data collection approaches for measuring the use of new and renew­
able resources of energy in the Eastern Caribbean. Human settlements and energy project. 
Organization of American States, Department of Regional Development. Washington, DC. 

Anderson, J., 1993. Report on historic buildings. Prepared for the Government of Montserrat. ODA, 
London. 

Archer, A., 1988. Report on sewage disposal problems in the Eastern Caribbean. Regional sewage 
disposal coastal conservation studies. Vol. II. Prepared for the United Nations Economic 
Commission for Latin America and the Caribbean. 

Arendt, W. and A. Arendt, 1984. Distribution, population size, status and reproductive ecology of the 
Montserrat Oriole, Icterus oberi. U.S. Dept. of Agri., Forest Service. Inst. Tropical 
Forestry, Rio Piedras, PRo 

Arendt, W. and A. Arendt, 1985. Aspects of the breeding biology of the cattle egret (Bubulus ibis) in 
Montserrat, West Indies, and its impact on next vegetation. U.S. Dept. of Agr., Forest Ser­
vice. Inst. Tropical Forestry, Rio Piedras, PRo 

Arendt, W., 1986. An observation of Iguana iguana feeding on eggs of the Cattle Egret (Babulcus 
ibis) at Fox's Bay, Montserrat, West Indies: A case of predation or scavenging. U.S. Dept. 
of Agr., Forest Service. Inst. Tropical Forestry, Rio Piedras, PRo 

Arendt, W., 1990. Impact of Hurricane Hugo on the Montserrat Oriole, other forest birds, and their 
habitat. Project report to World Wildlife Fund-US, RARE Center, Montserrat Government, 
Montserrat National Trust, and USDA Forest Service. 

Baker, P., 1985. Volcanic hazards on st. Kitts and Montserrat, West Indies. Jour. Geol. Soc., 
142(2):279-295. 

Beard, J., 1949. The natural vegetation of the Windward and Leeward Island. Clarendon Press, 
Oxford. 

Blakenship, J., 1980. Ecodevelopment of wildlife and forestry resources in Montserrat. Unpublished 
report presented at the XIV Annual Meeting of the Caribbean Conservation Association. 

Blankenship, J., 1990. The wildlife of Montserrat including an annotated bird list for the island. 
Montserrat National Trust. 

Bond, J., 1939. Some birds from Montserrat, British West Indies. The Auk, 56(2): 193-195. 

117 



MONTSERRA T ENVIRONMENTAL PROFILE 

Bovey, R., 1986. Montserrat -- a summary of available information and a proposal for a system of 
protected natural sites. Report for the Montserrat National Trust, Government of Montserrat 
and World Wildlife Fund/UK. 

Bovey, R., et al., 1986. Montserrat National Park: Ecological and cultural feasibility assessment. 
Joint effort of the Montserrat National Trust, World Wildlife Fund/uK, and the University of 
Alberta. 

British Electricity International Limited, 1987. An assessment of electricity production costs and an 
appraisal of wind turbine generation. 

Brooks, G., 1981. Foraging ecology of Anolis lividus, an endemic lizard on Montserrat, West Indies. 
Virgo Jour. Sci., 32(3):87. 

Brussell, D., 1981. The ethnobotany of Montserrat, British West Indies. Ph.D. thesis, Southern 
Illinois Univ., Carbondale, IL, USA. 

Butler, P., 1991. Making a move on Montserrat. RARE Center, Philadelphia, PA, USA. 

Campbell, F., 1986. Land reform is not enough. IDRC Reports (January): 11-12. 

Cambers, G., 1981a. Oceanographic study of proposed marina at Little Bay, Montserrat. Prepared for 
Canidad (International) Ltd. Hamilton, Ontario, Canada. 

Cambers, G., 1981b. Sand resources in Montserrat. Prepared for the 90vernment of Montserrat by 
Caribbean Planning and Development C~mpany. Barbados. 

Cambers, G., 1990. Beach changes in Montserrat between 1966 and 1990. OECS/NRMU/German 
Technical Cooperation Programme. Castries, st. Lucia. 

Caribbean Development Bank/DFS Deutsche Forstinventur Seryice GmbH, 1984. Regional forestry 
sector study country report, Montserrat. DFS Deutsche Forstinventur Service GmbH, 
Feldkirchen, Federal Republic of Germany. 

Caribbean Tourism Organization, 1992. Establishment of a tourist board in Montserrat. Prepared for 
Government of Montserrat. 

Carr, P., 1975. Water resource inventory atSoufriere Hills area, Montserrat. Government of 
Montserrat, Plymouth. 

Carter, N., 1944. Forest resources of Montserrat. Unpublished report. Ministry of Agriculture. 
Plymouth, Montserrat. 

Cater, J., 1944. Forestry in the Leeward Islands. Development and welfare in the West Indies, bul­
letin no. 7. Advocate Co., Ltd. Bridgetown, Barbados. 

Cooter, J., 1983. A few insects from Montserrat,West Indies. Entomologist's Rec. Jour. Var., 95(9-
10):185-186. 

Corker, I., 1986. Montserrat: a resource assessment. Overseas Development Administration report 
no. P-164. Land Resources Development Centre, ,urrey, UK. 

118 



MONTSERRA T ENVIRONMENTAL PROFILE 

Cross, S., 1992. UNCED national report on environmental issues in Montserrat. Prepared on behalf 
of the Montserrat National Trust. 

Cullom, R. and W. Steeve, 1984. Investigation of a water management structure on Montserrat. 
Assoc. Am. Geog. Annual Mtg. Washington, DC. 

Danforth, S., 1939. The birds of Montserrat. Jour. Agri. Univ. Puerto Rico, 23(1):47-66. 

DeGeorges, P., 1988. Biodiversity and natural resources management, draft field notes. 
USAID/REMS, Bridgetown, Barbados. Montserrat biodiversity: pp. 22 - 31. 

Eastern Caribbean Central Bank, 1992. Report and statement of accounts for the financial year ended 
31 March 1992. Montserrat: pp. 37-39. 

Eastern Caribbean Natural Area Management Program, 1980. Montserrat: Preliminary data atlas. 
Survey of conservation priorities in the Lesser Antilles series. St. Croix, USVI. 

Evans, P. and G. Sargent, 1990. Report on survey of impact of hurricane Hugo upon the birds of the 
islands of Montserrat. 

Faaborg, J. and W. Arendt, 1985. Wildlife assessments in the Caribbean. u.S. Dept. of Agric., 
Forest Servo Inst., Trop. Forestry, Rio Piedras, PRo Montserrat, pp. 67-71. 

\ 

Fergus, H., 1975. History of Alliouagana: A short history of Montserrat. Univ. Center, Montserrat. 

Fergus, H., 1977. Montserrat, the last English colony? Prospects for independence. Department of 
Extra-Mural Studies, Univ. of West Indies, Montserrat. 

Fergus, H., 1983. Montserrat, emerald isle of the Caribbean. Macmillan Caribbean. 

Gane, M., 1989. Montserrat, forestry assistance, forestry and wildlife development planning. 
UNDPIFAO project no. MOT/86/004. Dept. of Agri., Government of Montserrat. 

Giudicelli, M., 1978. Purse seining demonstration and training in Montserrat and study of adequate 
technologies for fisheries development in the country. WECAF reports no. 15, Interregional 
project for the development of fisheries in the Western Central Atlantic. Panama. 

Godschalk, D., D. Brower, and T. Beatley, 1989. Catastrophic coastal storms: Hazard mitigation and 
development management. Duke University Press. Durham, North Carolina, USA. 

Goodwin, C., 1982. Galways: A Caribbean sugar plantation. Context, 2(1):4-5. Boston Univ. 
Center for Archaeological Studies. 

Goodwin, M., 1985. Montserrat artificial reef pilot project: final report. Prepared for the Govern­
ment of Montserrat, Caribbean Conservation Association, Canadian High Commission by En­
vironmental Research Projects. Narraganset, Rhode Island. 

Goodwin, M. and S., 1981. Report on the artificial reef at Foxes Bay. Prepared for the Government 
of Montserrat by Environmental Research Projects, Inc. Toronto, Canada. 

119 



MONTSERRA T ENVIRONMENTAL PROFILE 

Goodwin, et al., 1985. Fishery sector assessment for the Eastern Caribbean. Prepared for USAID, 
Regional Development Office/Caribbean, Contract no. 38-OOOO-C-OO-5011. Island Resources 
Foundation, St. Thomas, USVI. 

Goudie, A., ed., 1974. Report of the expedition to Montserrat. Bulletin Oxford Univ. Explorers 
Club. No. 22: 1. 

Grisdale, T., 1982. On the birds of Montserrat. Ibis, 4(6):485-493. 

Halcrow Fox and Associates, 1982. Feasibility study: Potential tourist development, Little Bay, 
Montserrat. Prepared for Government of Montserrat. 

Hardy, F., 1922. Studies in West Indian soils. II. The soils of Montserrat, their natural history and 
chief physical properties and the relationship of these to the problem of die-back of lime trees. 
West Indian Bulletin, 19: 189-213. 

Hardy, F. and G. Rodrigues, 1970. The agricultural soils of Montserrat. Studies in West Indian soils. 
IL 

Hardy, F., G. Rodrigues, and W. Nanton., 1949. The agricultural soils of Montserrat. Studies in 
West Indian soils. II. Imperial College of Trop. Agri., Trinidad. 

Hepburn, I, S. Oldfield and K. Thompson, 1992. UK dependent territories Ramsar study: Stage 1. 
Submitted to: Department of Environment, European and International Habitat Protection 
Branch, Bristol, UK. 

Hope, J., 1977. Forest resources of Montserrat. Unpublished report. Ministry of Agriculture, 
Plymouth, Montserrat. 

Howard, R., undated. Ferns and flowering plants of Montserrat. UnpUblished report. 

Howard, R., 1961. Why Montserrat? In: Brown, J., ed., Leewards. Printed by Advocate Co. for the 
Department of Extra-Mural Studies, Leeward Islands, U.C.W.I. 

Howard, R., 1974-1989. Flora of the Lesser Antilles: Leeward and Windward Islands. Arnold Ar­
boretum of Harvard Univ., Cambridge, MA. 

Howard, R., 1982. Checklist of the plants of Montserrat. Unpubl. Arnold Arboretum of Harvard 
Univ., Cambridge, MA, USA. 

Howard, R., 1991. Biological diversity. Unpublished proposal to CARICOM tropical forestry action 
program. 

Huber, R., 1991a. Final report for the Galways soufriere natural landmark and the Galways plantation 
cultural landmark. Final report. Government of Montserrat, Dept. of Tourism; Montserrat 
National Trust; and UNDP. 

Huber, R., 1991b. Management and development plan for·the Galways Soufriere natural landmark and 
the Galways plantation cultural landmark. Feasibility report. Government of Montserrat, 
Dept. of Tourism; Montserrat National Trust; and UNDP. 

120 



MONTSERRA T ENVIRONMENTAL PROFILE 

Humphreys, H. and Partners Limited., 1992. Draft report on Water Authority planning study. Under 
assignment from the Overseas Development Administration for the Government of Montserrat. 

Island Resources Foundation, 1986. Puerto Rico and Virgin Islands coastal barriers summary report. 
Prepared for the U.S. Department of the Interior, Fish and Wildlife Service. St. Thomas, 
USVI. 

Jeffers, J., 1992 (unpublished). Fisheries management plan. Government of Montserrat, Ministry of 
Agriculture, Trade, and Environment. Plymouth, Montserrat. . 

Johnson, N., et al., 1988. Biological diversity and tropical forest assessment for the Eastern 
Caribbean. Report.prepared by the Ctr. for Internt. Dev. and Environ. for USAID/RDO/C, 
Barbados. 

Johnson, T., 1988. Biodiversity and conservation in the Caribbean. Profiles of selected islands. ICBP 
monograph no. 1. International Council for Bird Preservation, Cambridge, UK. 

Johnson, W., 1983. Assessing and regulating natural forest resources for fuelwood/charcoal produc­
tion. Paper presented at Local Renewable Energy Workshop, Montserrat, 13-15 Sept., 1983. 

Johnson, W., 1984. Watershed problems and programmes of Montserrat. In: Lugo, A. and S. 
Brown, eds., Watershed management in the Caribbean. Institute of Tropical Forestry, Rio 
Piedras, PRo 

Jones, J. and R. Backer, 1979. Notes on a collection of bats from Montserrat, Lesser Antilles. Occa­
sional Papers, The Museum, Texas Tech. Univ., 60. 

Lang, D., 1967. Montserrat. Soil and land use survey no. 22. Regional Research Centre, Univ. of 
West Indies, Trinidad. 

Lausche, B., 1987. Inventory of national legislation for natural resources management and environ­
mental protection. OECS-NRMP. St. Lucia. 

Lenox-Conyngham, G., 1937. Montserrat and the West Indian volcanoes. Nature, 139(3526):907-
910. London 

Lucas, G. and H. Synge, 1978. The mCN plant red data book. mCN, Gland, Switzerland. 

MacGregor, A., 1936. Royal Society expedition to Montserrat: Preliminary report on the geology of 
Montserrat. Proceedings of the Royal Society of London. Series B, vol. 221, no. B822:232-
252. 

Margetson, F., 1989. Wildlife management in Montserrat. In: Wildlife management in the 
Caribbean. Proceedings of the fourth meeting of Caribbean foresters. 

Markham, E. and H. Fergus, eds., 1989. Hugo vs. Montserrat. Published with financial assistance 
from the Arts Council of Great Britain. Distributed by New Beacon Books, Ltd., London. 

McEachern, J. and E. Towle, 1973. Environmental survey and status report of selected Caribbean 
islands. Prepared for UNDP, Physical Planning Project, Contract 133173. Island Resources 
Foundation, St. Thomas, USVI. 

121 



MONTSERRA T ENVIRONMENTAL PROFILE 

McElroy, J. and de Albuquerque, K., 1992. The economic impact of retirement tourism in 
Montserrat: Some provisional evidence. Social and Economic Studies, 41(2): 127-152. 

McElroy, J. and Towle, E., 1988. Planning and management of land resources in Montserrat. Pre­
pared by Island Resources Foundation for OECS-NRMP. st. Thomas, USVI. 

McHenry, T. and Gane, M., 1988. Report to the Government of Montserrat on forestry, wildlife and 
national parks policy and legislation. F AO, Rome. 

Meylan, A., 1983. Marine turtles of the Leeward Islands, Lesser Antilles. Atoll Research Bulletin, 
no. 278. Smithsonian Institution. Washington, DC. 

Montserrat Government, 1987. Disaster preparedness plan. Montserrat Disaster Preparedness Office, 
Chief Minister's Office. 

Oldfield, S., 1987. Fragments of paradise. A guide for conservation action in the U.K. dependent ter­
ritories. Montserrat: pp. 144-149. British Association of Nature Conservationists. World 
Wildlife Fund-UK. 

Organization of Eastern Caribbean States, 1988. Institutional analysis in the area of natural resources 
management: the case of Montserrat. OECS-Natural Resources Management Project. 
Castries, St. Lucia. 

Organization of Eastern Caribbean States, 1989a. Description of simulation model on sustainable de­
velopment for Montserrat. OECS-Natural Resources Management UnitlGTZ. Castries, St. 
Lucia. 

Organization of Eastern Caribbean States, 1989b. Users guide for simulation model on sustainable de­
velopment for Montserrat. OECS-Natural Resources Management Unit/GTZ. Castries, St. 
Lucia. 

Pekurel, A. and P. Hadwen, 1983. Montserrat: water resources master plan, 1983-1993. Project 
RLA/82/023, United Nations - water in small islands of the Caribbean project. Montserrat 
Water Authority and the United Nations Department of Technical Cooperation for Develop­
ment, Bridgetown, Barbados. 

Perret, F., 1939a. The volcano-seismic crisis at Montserrat, 1933-1937. Carnegie Institution of 
Washington Publication, 512. 

Perret, F., 1939b. Earthquake problems, Montserrat, British West Indies. Carnegie Institution of 
Washington Yearbook, 38:363. 

Petersen, J. and D. Watters, 1988. Afro-Montserratian ceramics from the Harney site cemetery, 
Montserrat, West Indies. Annals of Carnegie Museum, vol. 57, articles 6-10:167-187. 

Pierson, E., et al., 1984. First record of Monophyllus from Montserrat, West Indies. Museum of 
Vertebrate Zoology, Univ. of California, Berkeley. 

Pulsipher, L., 1977. The cultural landscape of Montserrat, West Indies in the seventeenth century: 
Early environmental consequences of British colonial development. Ph.D. dissertation, 
Southern Illinois Univ. at Carbondale. 

122 



MONTSERRA t ENVIRONMENTAL PROFILE 

Pulsipher, L., 1982. The physical and historical geOgraphic setting of Galways sugar plantation, 
Montserrat, West Indies. Presented at the Society for Historical Archaeology meetings, 
Philadelphia, PA., January 9, 1982. 

Pulsipher, L., 1987. Assessing the usefulness of a cartographic curiosity: The 1673 map of a sugar 
island. Annals of the Assoc. of Am. Geographers, 77(3):408-422. 

Pulsipher, L., 1991. Galways Plantation, Montserrat. In: Viola, H. and C. Margolis, eds., Seeds of 
change: A quincentennial commemoration .. Smithsonian Institution Press, Washington, DC. 

Pulsipher, L. and C. Goodwin, 1982. A sugar-boiling house at Galways: An Irish sugar plantation in 
Montserrat, West Indies. Post-Medieval Archaeology, 16:21-27. 

Pulsipher, L. and C. Goodwin, 1982. Galways: A Caribbean sugar plantation. A report on the 1981 
field season. Dept. of Geography, Univ. of Tennessee, Knoxville. 

Rea, W.J., 1970. The geology of Montserrat, British West Indies. Ph.D. dissertation, University of 
Oxford. 

Rea, W.J., 1974. The volcanic geology and petrology of Montserrat, West Indies. Journal of the 
Geolog. Soc. of London , 130(4):341-366. 

Rogers, C., 1990. Responses of coral reefs and reef organisms to sedimentation. Marine Ecology 
Progress Series, 62:185-202. 

Roughgarden, J., 1990. Origin of the Eastern Caribbean: Data from reptiles and amphibians. In: D. 
Larue and G. Draper., eds. Trans. 12th Caribbean conference, st. Croix, USVI. U.S. Geol. 
Survey. 

Schwartz, A. and C. Jimenez, 1982. The butterflies of Montserrat, West Indies. Bull. Allyn Museum, 
66:1-18. 

Sclater, P., 1897. On the birds of Montserrat. Proc. 2001. Soc. London, pp. 764-765. 

Shafer, J., 1907. Report on a visit to the island of Montserrat. Journal of the New York Botanical 
Garden, 8(88):81-88. 

Shepherd, J, J. Tomblin, and D. Woo, 1971. Volcano-seismic crisis in Montserrat, West Indies, 1966-
67. Bulletin volcanologique, 35(2):143-163. Naples, Italy. 

Siegel, A., 1982. Montserrat Oriole study. Unpubl. report submitted to the Montserrat National 
Trust. 

Siegel A., 1983. Birds of Montserrat. Montserrat National Trust. 

Singh, J., 1992. Report on technical assistance mission to the Department of Tourism, Montserrat. 
Prepared for Caribbean Technological Consultancy Services Network, Caribbean Development 
Bank. St. Michael, Barbados. 

Sloane, P., 1980. Charcoal production in Antigua and Montserrat. Caribbean Community Secretariat. 
Volunteers in Technical Assistance report, Arlington, V A, USA. 

123 



MONTSERRA T ENVIRONMENTAL PROFILE 

Sokolov, R., 1992. History in a Stewpot. Natural History, 11/92:78-82. 

Sweeny, H., 1992. Report on the development of a solid waste master plan, including the conversion 
of White's landfill. Prepared for PAHOIWHO. 

United Nations Department of Technical Cooperation for Development, 1992. Exploration for 
geothermal resources in the Eastern Caribbean. 

United Nations Development Program, 1975. Montserrat the environment: Town and country plan­
ning in Montserrat. UNDP Physical Planning Unit, Montserrat. 

United States Agency for International Development, 1977. Agricultural development in the Eastern 
Caribbean: A survey. Prepared by an AID survey team visiting Anti~, Barbados, 
Dominica, Grenada, Montserrat, St. Kitts-Nevis-(Anguilla), st. Lucia and St. Vincent, 
October 16 - November 23, 1977. Chapter VIII: Montserrat. 

United States Department of Commerce, 1990. The potential of marine fishery reserves for reef fish 
. management in the U.S. Southern Atlantic. NOAA technical memorandum NMFS-SEFC-261. 

Prepared by South Atlantic Fishery Management Council. Miami, FL. 

Vidaeus, L., 1970. UNDP/FAO Caribbean fishery development project: an inventory of the 
Montserrat fishing industry. 

Vincent, G., 1991. Trails: Report on technical assistance mission to the Department of Tourism, 
Montserrat. Caribbean Technological Consultancy Services Network, Caribbean Development 
Bank, Barbados. 

von Rabenau, B., 1987. Land use management scheme: Montserrat resource economy. OECS Natural 
Resources Management Unit (OECS-NRMU). Castries, St. Lucia. 

Watters, D., 1980a. A problematic artifact from Trant's, Montserrat. Jour. Vir. Is. Arch. Soc., 9:18-
21. 

Watters, D., 1980b. Transect surveying and prehistoric site locations on Barbuda and Montserrat, 
Leeward Islands, West Indies. Ph.D. dissertation, Univ. of Pittsburgh. 

Watters, D., 1981. A Turlington Balsam phial from Montserrat, West Indies: Genuine or counterfeit? 
Hist. Arch., 15(1): 105-108. 

Watters, D., 1987. Excavations at the Harney site slave cemetery, Montserrat, West Indies. Annals of 
Carnegie Museum, 56(18):289-318. 

Watters, D. and R. Scaglion, 1980. Utility of a transect survey technique in Caribbean prehistoric 
studies: Applications on Barbuda and Montserrat. Proceedings of the eighth international 
congressfor the study of pre-Columbian cultures of the Lesser Antilles: pp. 328-347. 

Wheeler, M., 1988. Montserrat, West Indies: A chronological history. Montserrat National Trust. 
Plymouth, Montserrat. 

124 


