
 

 

United Nations Convention to Combat 
Desertification 

 
 

DRAFT NATIONAL ACTION PLAN 
 

for 

 

Antigua & Barbuda 
 
 
 
 

Compiled by: 

 
The Technical Advisory Committee 

 
for 

The Environment Division 
Ministry of Public Works and Environment 

April, 2005 



 

Collage of pictures of degraded sites in A&B 
 
 



Table of Contents 
 

1.    Introduction and Background Page  1

1.1.      General Physical Characteristics of Antigua and Barbuda Page  1

1.1.1.   General Features Page  1

7.        Bibliography      Page  66
 
 
 
 List of Tables              

Table  1.1    Page 19

 

 

 

 
 
 
 
 List of Figures           

Figure 1.1    Location of Antigua and Barbuda in the Eastern Caribbean Page  

  Page 
 

 
 



Acknowledgements 
 
 
 
 
 

Executive Summary 
 
 



 



 i 
 

 

1. Introduction and Background ..............................................................................................1 
1.1. Physical Geography of Antigua Barbuda ........................................................... 1 

1.1.1. General Description of Antigua Barbuda ................................................... 1 
1.1.2. Geology and land forms.............................................................................. 1 
1.1.3. Climate........................................................................................................ 2 
1.1.4. Soil and Water Resources ......................................................................... 10 

1.1.4.1. Soils................................................................................................... 10 
1.1.4.2. Water Resources ............................................................................... 11 

Table 1.2.   Municipal Reservoirs of Antigua........................................................... 11 
1.2. Socio-Economic Profile .................................................................................... 13 

1.2.1. Historical and cultural description ............................................................ 13 
1.2.2. General economic review ......................................................................... 13 
1.2.3. Land ownership and use............................................................................ 13 
1.2.4. Agriculture and Forestry ........................................................................... 13 

1.3. Governance and Administration ....................................................................... 14 
1.3.1. Legal framework for land management.................................................... 14 
1.3.2. Watershed management ............................................................................ 18 

2. National Land Degradation Profile....................................................................................21 
2.1. Review of major factors affecting land degradation......................................... 21 

2.1.1. Definitions of degradation and desertification.......................................... 21 
2.1.2. Soils........................................................................................................... 22 

2.1.2.1. Depth................................................................................................. 23 
2.1.2.2. Erodibility ......................................................................................... 23 
2.1.2.3. Organic matter .................................................................................. 25 

2.1.3. Agronomic management........................................................................... 25 
2.1.3.1. General features of agricultural management systems ..................... 25 
2.1.3.2. Grazing and livestock management .................................................. 26 
2.1.3.3. Crop farming practices...................................................................... 27 

2.1.4. Watershed management ............................................................................ 28 
2.1.4.1. Description of major watersheds ...................................................... 28 

Table 2.4.    Major watershed districts with freshwater reserves in Antigua............ 29 
2.1.4.2. Current management practices.......................................................... 31 
2.1.4.3. Water production .............................................................................. 32 

2.2. Inventory of Degraded Sites – Potential and Actual......................................... 36 
2.2.1. Criteria for determining potential “at risk” sites....................................... 36 
2.2.2. National survey of observable degradation............................................... 36 

2.2.2.1. Methodology..................................................................................... 36 
2.2.2.2. Results............................................................................................... 42 
2.2.2.3. Discussion......................................................................................... 48 

2.3. Assessment of infrastructure and institutional capacity.................................... 48 
2.3.1. Land use planning ..................................................................................... 48 
2.3.2. Regulation and control of land use ........................................................... 49 
2.3.3. Capacity to implement land degradation controls .................................... 49 

2.4. Social and economic implications of land degradation .................................... 50 

3. The National Action Plan...................................................................................................52 



 ii 
 

 

3.1. National objectives  and their relation to land degradation issues.................... 52 
3.2. Criteria for prioritisation of interventions......................................................... 52 
3.3. Proposed plan of actions and interventions ...................................................... 52 

3.3.1. Public Awareness...................................................................................... 52 
3.3.1.1. Education strategy............................................................................. 52 
3.3.1.2. Summary ........................................................................................... 54 

3.3.2. Drought Management ............................................................................... 54 
3.3.2.1. Perceptions of drought conditions .................................................... 54 
3.3.2.2. Summary of recommended actions................................................... 55 

3.3.3. Land Use Management ............................................................................. 55 
3.3.3.1. Land use policy and management..................................................... 55 
3.3.3.2. Watershed Management.................................................................... 56 
3.3.3.3. Pasture and Range Management....................................................... 57 
3.3.3.4. Coastal Management......................................................................... 57 

3.3.4. Institutional Capacity Building................................................................. 58 
3.3.4.1. Drought Management Council.......................................................... 58 
3.3.4.2. Improving information resources relating to land degradation 
processes, monitoring and amelioration ............................................................... 59 

3.3.5. Building Institutional Capacity ................................................................. 61 

4. Bibliography ......................................................................................................................61 



 1 
 

 

1. Introduction and Background 
1.1. Physical Geography of Antigua Barbuda 

1.1.1. General Description of Antigua Barbuda 
The islands of Antigua and Barbuda are located in the eastern arc of the Leeward Islands, 
between Guadeloupe and Saint Martin as shown in Figure 1.1  Antigua is situated at 
latitude 17o 10' N by 61o  55' W and the island of Barbuda lies 28 miles north of Antigua 
at 17o 35' N by 61o 48' W.  Redonda, a small rocky island about 25 miles west of 
Antigua, also belongs to Antigua Barbuda, but is uninhabited and will not be included in 
this report. 
Antigua is roughly round in shape and occupies a land area of 280 sq. km. (108 sq. miles) 
while Barbuda is approximately two thirds this size, occupying 160 sq. km. (62 sq. 
miles).   The locations of important features of Antigua and Barbuda are shown in Figure 
1.2 
The island of Antigua is divided into three topographic zones, the mountainous south 
west region, the relatively flat Central Plains and the rolling limestone hills and valleys in 
the north and east.  (See Figure 1.3a)  The highest point in Antigua, Boggy Peak, 402 m 
(1,319 ft.) and the steepest slopes, are found in the South West zone. Here slopes of 11o 
to 20o are common and some up to 30o are present in localized areas particularly around 
Tramontania and Sugar Loaf areas.  Barbuda is relatively flat with some low hills rising 
to just under 40 metres (125 ft.) in the Highlands area.  Slopes are mostly under 2o  (See 
Figure 1.3b) 
 

1.1.2. Geology and land forms 
Antigua 
Antigua lies on the older volcanic arc associated with the meeting of Atlantic and 
Caribbean tectonic plates and is the much altered remnant of a volcanic area which 
developed some 40 million years ago and became inactive in the Upper Oligocene, about 
29 million years ago.  Geologically, Antigua can be divided into three regions running 
north-west to south-east.  These are: 1) the much eroded and weathered volcanic region 
in the south-west, 2) the central plain, primarily comprised of volcanic ash deposits and 
eroded materials, and 3) the north-eastern limestone region. The geology of Antigua has 
been described in detail by Martin Kaye (1959) and more recently by Tomblin (2005). 
The volcanic region comprises hard igneous rocks in the uplands and sedimentary 
material in the associated valleys.  The rocks are mostly andesite with some outcrops of 
dacite in the eastern portion.  There has been a great deal of erosion of the original 
volcanic structures and determination of all the original centres of activity can not be 
made with great certainty (Tomblin 2005)  However, some volcanic cones and flows are 
still easily discernable. 
The central plain, sandwiched between the volcanic region to the south and west and the 
limestone formations in the north and east,  consists of a mixture of agglomerates, tuffs, 
and conglomerates, derived from the volcanic period and subsequent submersion and 
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weathering.  There are also some cherts and limestones present.  Some extensive areas 
with significant exposures of fossilised wood also occur in this region. 

The limestone formations in the north and east are geologically the most recent and are 
composed of a mixture of hard limestone and softer marly deposits of the Antigua 
Formation.  
 
Barbuda 
Barbuda is geologically connected to Antigua but due to sea level rise at the end of the 
last ice-age around 10,000 years ago, is now separated by a shallow area of sea. Barbuda 
also has three geological regions:  

1. The Highlands limestone area consists mostly of hard limestones, which contain 
caverns and sink holes 

2. The Codrington Limestone region, which contains sandy and fossiliferous 
sediments less crystalline than the Highland limestone 

3. The Palmetto Point Series.  This overlies the Highlands and Codrington 
formations in coastal areas on the western side of the island, especially between 
Palmetto Point and Sand Ground and is composed of beach sands and ridges, with 
shelly horizons.  Considerable amounts of these sandy deposits have been surface 
mined for use in construction. 

 

1.1.3. Climate 
Antigua and Barbuda both experience a tropical maritime climate with little variation in 
daily or seasonal temperatures.  Average monthly minimum temperatures range from 
22.4oC in February to 25.4oC in August, while monthly maximum temperatures range 
from 27.9oC in February to 30.5oC in September.  Somewhat greater diurnal variation is 
observed in some inland areas.  Relative Humidity averages range from lows of 72% - 
78% in mid afternoon to early morning highs of between 81% to 85%.  The drier 
conditions and lower temperatures are experienced during the months of January to April. 

The islands lie in the path of the north-easterly Trade Winds and experience fairly steady 
winds off the Atlantic ranging from the NE to the SE.  Monthly average wind speeds are 
17 to 26 km/hour, with lowest speeds during September to November. 

Rainfall is probably the most important and variable climatic feature and severe droughts 
are experienced every few years.  Conversely, depending on the major climatic cycles 
associated with El Nino/La Nina, quite wet years are also possible. Rainfall records for 
Antigua are available dating back to 1874 (Martin-Kaye, 1954).  Unfortunately, these are 
not continuous from the same location.  However, continuous records from the 
Meteorological Services at the VC Bird airport are available from 1960.  Average annual 
precipitation averages about 1050 mm (40 ins.), but annual values range from 667 mm to 
1708 mm.  Figure 1.4a shows annual rainfall totals for V C Bird Airport for the period 
1960-1999.  Monthly rainfall averages are provided in Figure 1.4b and these show that 
the months of January to April form the driest period while September to November are 
considered Wet Season  months.  These months coincide with the period of active 
tropical waves and tropical storms.    
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Figure 1.1   Location of Antigua and Barbuda in the Eastern Caribbean.  CEP (1991) 
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Figure 1.2   Map of main infrastructure for Antigua and Barbuda 
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Figure 1.3a   Topographic zones of Antigua 
 

 
 
Figure 1.3b  Topographic zones of Barbuda 
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Figure 1.4a  Annual rainfall totals for V. C Bird Airport (1960 – 1999) 

 
 
 
 
 
Figure 1.4b   Monthly rainfall averages for Antigua  (V.C. Bird Airport, 1960-1999) 
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Rainfall distribution over Antigua is represented in Figure 1.5, which shows the drier 
areas located in the flatter eastern and northern regions.  Rainfall increases by up to 40 
percent in the mountainous south-west region. 

Most precipitation is received in short lived heavy to intense showers, which increases 
erosion hazards on unprotected soils.  Maximum rainfall in 24 hours recorded at V. C. 
Bird airport stands at 212 mm   

Evapotranspiration rates are quite high due to the steady winds and high temperatures.  
These average between a low of 87 mm/month in November and a peak of  143 
mm/month in March (McMillan, 1985).  On average, even in the wetter zones, like 
Greencastle, potential evapotranspiration exceeds effective precipitation (estimated at 
70% of actual) in 11 months of the year, and vegetative growth is significantly 
constrained by lack of water in most years. 

Rainfall data for Barbuda is less comprehensive, but indicates that Barbuda is 
significantly drier, as would be expected from the low topography, with annual average 
precipitation of 750 to 900 mm. (30 to 35 ins.) 

In recent years, hurricanes and tropical storms have been much more frequent and 
damaging.  Since 1995, Antigua and Barbuda has experienced four serious hurricanes and 
several tropical storms.  Winds of up to 190 km/hr were recorded.  Damage to 
infrastructure, vegetation and coastal features such as beaches and reefs has been 
significant. 
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Figure 1.5    Map of Antigua showing rainfall distribution (Isohyets in inches per annum)) 
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Figure 1.6   Distribution of main soil groups for Antigua 
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1.1.4. Soil and Water Resources 
1.1.4.1. Soils 
The soil resources of Antigua and Barbuda were described in detail following the soil 
survey carried out by the Regional Research Centre of the University of the West Indies 
in the early 1960’s and mapped at 1:25,000 scale.  This was published in 1966  (Hill 
1966).  Some additional descriptions were added during the mid-1980’s by Ahmad and 
published by the Organisation of American States (OAS 1990) when a new map at 
1:50,000 was provided. 

Soil formation has been determined primarily by the parent materials, topography and 
rainfall regime.  As indicated in Section 1.1.2, Antigua has three main geological regions 
– the volcanic hills of the south west; the lower central region of volcanic related deposits 
and the limestone region of the north and east.  Hill described 33 soils in his survey, but 
these may be conveniently grouped into five broad groups according to depth and texture 
(CEP 1991).  These comprise: 

 
1.  Deep alluvial/colluvial soils in the valley systems of the volcanic region.  These soils 

are primarily sandy loams or loams with near neutral pH. Some of the best tree 
growth is found in these soils 

2. Deep kaolinitic clay soils of the Central Plain.  These are hard to work, heavy clays 
with impeded drainage and near neutral pH. Some are saline at various depths below 
the topsoil.  Some calcareous clays are found in parts of this region 

3. Generally shallow calcareous clay soils of the limestone areas in the north.  These are 
productive in the deeper phases over the softer marls.  Despite the high clay content, 
they possess good structure and have high base saturation.  Soil pH is around 8.2 

4. Complex of shallow and deep calcareous soils, mostly in the eastern part of the 
limestone region.  Similar to Group 3 but with greater areas of deeper soils.  Drier 
climate restricts productivity. 

5. Shallow soils of the mountainous volcanic region.  These are thin to very thin, stony 
soils formed over andesite and basaltic rocks.  They are mostly clay loams and clays 
of reddish brown colour with slightly acid pH.  Steep slopes, erosion hazard and 
shallowness preclude use for other than watersheds, and forest cover. 

 
Figure 1.6 shows the distribution of these soil groups. The deeper marl soils and the 
alluvial soils of the volcanic area are the most productive soils for agriculture and will 
support production of a range of vegetables and tree crops.  Water remains the biggest 
limitation to agricultural production  
In Barbuda, there are three main soil series corresponding to the three geological regions.  
The Barbuda series is found predominantly over the hard limestone of the Highland 
region and is composed of a reddish kaolinitic clay loam.  The Blackmere series is found 
at lower elevations over hard limestone and is a brown clay loam.  The Codrington series 
is found on the more recent terraces of hard limestone and is a dark coloured 
montmorillonitic clay. There are also extensive areas of very young soils developing on 
stabilized beach sands and dunes, where water holding capacity is very low and drainage 
is excessive. 
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1.1.4.2. Water Resources 

Surface Water 
Antigua has some 10 medium to small reservoirs and about 550 ponds and earth dams. 
The total combined capacity of all reservoirs, ponds and mini-dams is approximately 6 
Mm3 (6000 acre-feet/1.6 billion imperial gallons).  Agricultural reservoirs are detailed in 
Table 1.1 and municipal reservoirs in Table 1.2. 
 
    Table 1.1.   Agriculture Reservoir Location and Capacity in Antigua. 

 
Reservoir 

 
Location 

 
Storage (m3)  

Bethesda 
 
Bethesda 

 
537,000  

Red Hill 
 
Red Hill 

 
46,000  

Gunthorpes #4 
 
Gunthorpes 

 
26,000  

Gunthorpes #7 
 
Gunthorpes 

 
67,000  

Olivers Dams 
 
Olivers 

 
59,000  

ASF Dams 
 
Sugar Factory 

 
116,000  

Langfords 
 
Sugar Factory 

 
110,000  

Gaynors 
 
Collins 

 
32,000  

Bendals 
 
Bendals 

 
23,000  

Total 
  

1,016,000 
 
 
Table 1.2.   Municipal Reservoirs of Antigua. 
 
Reservoir 

 
Drainage Area 

(ha)

 
Spillway Elevation 

(m)

 
Storage Volume 

(m3) 
Potworks 

 
2,430

 
20.42

 
4,142,000 

Collins 
 

172
 

11.89
 

342,000 
Wallings 

 
44

 
150.88

 
51,680 

Fig Tree 
 

72
 

112.78
 

2,280 
Dunnings 

 
146

 
30.38

 
136,040 

Brecknocks #1 
 

56
 

73.15
 

20,520 
Brecknocks #2 

 
48

 
39.93

 
76,380 

Hamilton 
 

175
 

46.94
 

104,120 
Body Ponds/Fisher 
/Fiennes 

 
779

 
27.43

 
101,460

 
Total 

 
3,922

  
4,976,480
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Groundwater 
The active ground water in Antigua consists of approximately 50 active wells with major 
well fields located in the Bendals Valley, Bolans and Collins areas. Wells have been 
drilled around Antigua but detailed information on the water bearing aquifers have not 
been recorded until recently. The major well-fields are identified in Table 1.3. 
 
    Table 1.3  Well fields in Antigua 

Well Field Location(s) Remarks 
Bendals Bendals valley 13 operational wells 
The Valley Blubber, Christian, 

Roses &Orange 
Valleys 

Approx 20 wells 

Cades Bay/ 
Claremont 

Cades Bay and 
Claremont Valleys 

5 active wells producing 30,000 gpd 
supply villages of  Old Road, Urlings & 
Johnson’s Point/Crabb Hill 

Follies Between Swetes & 
John Hughes 

5 active wells producing approx 40,000 
gpd 

Bristol 
Springs/Collins 

Eastern end of Collins 
Dam 

7 wells supplying 150,000 gpd  water for 
Willikies, Newfield, St. Phillips, Mill 
Reef and Bethesda 

 
In Barbuda most of the water supplied to the population of twelve hundred (1200) comes 
from shallow wells. At present, the water obtained from wells in the Palmetto Point area 
is potable but other wells around the island have been found to be saline in content. The 
Antigua Public Utilities Authority (APUA) has recently installed a Reverse Osmosis 
(RO) Plant in Barbuda which will produce approximately 113.6 m3 (30,000 GPD) of 
water daily to meet the needs of the residents of Barbuda. 

Desalinated Water 
There are two desalination systems situated at Crabbs Peninsular.  The flash distillation 
plant produces 10600 m3 (2.8 Million US Gallons per Day (MGD).  The other is a 
reverse osmosis plant supplying approximately 3040 m3 (800,000 gallons) of water per 
day. 

Rainwater Harvesting 
Harvesting of rainwater by households contributes an important source of safe drinking 
water provided the collection and storage system is kept in an hygienically good 
condition. By law, all new houses are supposed to be equipped with rainwater collection 
and storage systems. The average size of this storage is 19m 3 (5,000 gal) and the number 
of households is approximately 20,000.  
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1.2. Socio-Economic Profile 
Antigua and Barbuda currently supports a population of approximately 70,000 persons, 
mostly of afro-caribbean descent. There are also persons of European and Middle eastern 
parentage. In recent years the population has been significantly augmented by migration 
of Caribbean nationals from other islands, both English and Spanish speaking. 

1.2.1. Historical and cultural description 
The two islands were initially colonised by Amerindian settlers who lived mostly on the 
coastal regions where fish were abundant.  Archaeological investigations have uncovered 
numerous sites of occupation.  Antigua was sighted and named by Christopher Columbus 
on his 2nd voyage in 149??.  However, colonisation by European settlers did not take hold 
until the early seventeenth century, when settlers from England established a colony on 
the Eastern side of the island.  Indigo, tobacco and then sugar cane cultivation, provided 
the economic base for development of the island.  The sugar industry was responsible for 
the introduction of slave labour and this resulted, as in many other islands, in the  
eventual establishment of the afro-caribbean population.  Colonisation lasted until 1981, 
when full political independence from Britain was achieved. 

1.2.2. General economic review 
The per capita GDP is currently US$ 8,040, contributing to a Gross National Product of  
approximately US$ 614.8M (2002 figures.) 

1.2.3. Land ownership and use 
The Agricultural Census carried out in 1985 identified land utilization/vegetation in 
Antigua. It showed that there were some 3183 ha of crop land and improved pasture; 
9767 ha of rough grazing and mixed scrub/rough grazing; and a further 9569 ha of 
woodland.  Swamps, mangroves and beach sand occupied 876 ha.  Urban areas, industrial 
sites, tourism related uses (hotels, golf courses, historical sites, etc.) and airports occupied 
a total of 3225 ha.   
Since the time this survey was done, there has been considerable expansion in the areas 
of some rural settlements, which then occupied only 763 ha.  This figure could well have 
doubled with the housing construction programmes of the last ten years. 
In Barbuda, less than 1 per cent of the land area is occupied by human settlement and 
related uses (109 ha).  Dry forest areas occupied 7,900 ha and swamps and mangroves a 
further 3,729 ha., most of which is contributed by the Codrington lagoon. 

1.2.4. Agriculture and Forestry 
Livestock keeping has been practiced in Antigua and Barbuda for many centuries. During 
colonial times when sugar production was the main activity, livestock played a prominent 
part in the industry. A large number of livestock were kept on the estates for the purposes 
of plowing the fields, transporting the cane and other materials and providing food for the 
labourers. The manure produced by the animals was also utilized as fertilizer for the 
crops. 
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The control of livestock was taken very seriously. The animals were mainly tethered and 
attended to twice daily by landless farmers, while large land owners kept their animals in 
fenced areas or paddocks. Estate owners were concerned about damage to their crops and 
because of the fines and the possibility of losing their animals, owners were equally 
concerned. To the local population, livestock was equally important and almost every 
family owned some. The number of animals owned by a farmer was seen as a measure of 
his/her wealth and was tantamount to having money in the bank. In times of emergency 
or on important occasions or events, livestock was sold to provide necessary funding. 

After sugar became unprofitable and the industry was closed down, large areas of land 
became available for livestock rearing. This led to an increase in the animal population 
and the value of the industry. Concomitant with the expansion of the industry was the 
improvement of husbandry practices and forage production. The livestock industry thus 
became a valuable facet of the agricultural industry. 

For more than a decade the livestock sector prospered but later contracted due to 
competition from imported meats, low market prices and the normal cyclical changes in 
supply and demand. This led to an increase in the livestock population since farmers were 
reluctant to sell their animals for such low prices. Eventually farmers became 
disinterested in their stocks and in some instances turned them loose. This subsequently 
led to the stray animal problem currently being experienced in the country. 

1.3. Governance and Administration 

1.3.1. Legal framework for land management 
The lack of well-defined institutional roles and responsibilities has plagued land 
development in Antigua and Barbuda.  This is due in part to the fact that much of the 
legislation enacted failed to clearly define the institutional roles and jurisdictional 
competencies.  The result has been overlap, duplication and conflict particularly in 
planning for development and the allocation of public lands.   Additionally, land 
management in Antigua and Barbuda is fragmented.  At least fifteen different agencies in 
eight separate Ministries are directly involved in spatial planning (Table 1.4).  At present, 
the mechanism for systematic coordination among institutions is not clearly defined. 
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Table 1.4    Description of agencies involved in land management activities.   
 

AGENCY MINISTRY LEGISLATION FUNCTIONS 

Development 
Control Authority 

Ministry of Public 
Works, 
Communications & 
Environment 

Physical Planning 
Act (2003) 

Development application review and approval; development 
surveillance 

Lands Division Ministry of 
Agriculture, Lands & 
Marine Resources 

Crown Lands  Act 
(1917) and Land 
Settlement 
Regulations(1952) 

Planning and allocation of government lands for residential, 
agricultural and other land use purposes including land 
reclamation, the management of water bodies and to take the 
appropriate action for forest conservation; administration of 
Government of Antigua and Barbuda land leases and rentals.   
Regulations have been prescribed to assess watershed 
management.     Since a little less than half of the land in Antigua 
and Barbuda is government-owned, this Division has a key role 
in determining the conversion of land to non-agricultural use.         

St. John’s 
Development 
Corporation 

Prime Minister’s 
Office 

St. John’s 
Development 
Corporation Act 
(1986)  

Upgrading of downtown St. John’s through urban renewal and 
implementation of other development projects. 
This Act empowers the Corporation to initiate development 
without reference to any national development plans.  

National Parks 
Authority 

Ministry of Tourism 
and International 
Transport 

National Parks Act 
(1985) 

Development and management (including development Control) 
of national parks 

Antigua & Barbuda 
Port Authority 

Ministry of Finance  Development and management of lands at the St. John’s Deep 
water harbour. 

Central Housing & 
Planning Authority 
(CHAPA) 

Ministry of Housing 
and Social 
Transformation 

Slum Clearance 
and Housing Act 
(1948) 

At one time CHAPA functioned as Government’s primary 
residential land allocation agency, but some of its functions have 
been assumed by the Lands Division, Ministry of Agriculture;   
Implementation of low income housing schemes. 
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Department of 
Agriculture 

Ministry of 
Agriculture, Lands 
and Marine 
Resources 

Antigua and 
Barbuda 
Agricultural 
Development 
Corporation Act 
(1978) 

Like the St. John’s Development Corporation, the Agricultural 
Development Corporation is authorized under this statute to 
conduct development activities outside of the requirements of 
any national development plans.  The effect of this power can 
operate to compromise the successful implementation of 
Physical Planning Act (2003) 

The Cabinet Prime Minister’s 
Office 

Land Acquisition 
Act (1982) 

The Cabinet with the approval of the Legislature has the 
authority to acquire land for public purposes.  The public purpose 
for which the land is required must be determined by the 
Cabinet. 

Central Board of 
Health 

Ministry of Health Burial Ground Act 
(1926) 

This Act determines the areas which may be used for the 
purposes of burial. 

Public Works 
Department 

Ministry of Public 
Works, 
Communication and 
Environment 

Public Works and 
Road Act (Cap. 
281) 

This Act requires the classification of road and establishment of 
widths corresponding to each class.  The Act gives the Governor 
General a wide discretion to declare and declassify road and 
empowers the Surveyor to make temporary roads over any land 
as is convenient. 

Forestry 
Department 

Ministry of 
Agriculture, Lands 
and Marine 
Resources 

Forestry Act (1941) 
and Regulations 
(1941 & 1952) 

This Act establishes the power to declare forest reserves on 
State lands and requires forest reserves to be acquired by the 
State.  The Governor General is empowered to make regulations 
in respect of specified matters, including the management of 
protected forests and forest reserves.  The Act authorizes the 
Chief Forest Officer to prepare a national forest plan.   

Soil and Water 
Conservation Unit 

Ministry of 
Agriculture, Lands 
and Marine 
Resources 

 This unit has responsibility for soil conservation activities within 
the Ministry of Agriculture.  It also assists farmers with the 
development of irrigation systems and in improving drainage. 

Agriculture 
Committee  

Barbuda Council Barbuda Local 
Government Act 
(1976) 

This Act requires the local authority to administer forestry 
services in Barbuda and subordinate legislation established 
thereunder regulates the cutting of timber in the locality.  

  Bush Fires Act 
(1901) 

This Act establishes an offence regime regarding bush fires. 
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Water Division Antigua Public 
Utilities Authority  
Statutory Board – 
Ministry of Public 
Works, 
Communication and 
Environment 

Public Utilities Act 
(1973) 
 
Watercourses and 
Waterworks 
Regulations (1954 
and 1961) 

This Act requires the Authority to supply potable water supplies 
and empowers the Minister to make regulations for the 
protection of watercourses and catchment areas. 
 
These regulations prescribe methods for the extraction of water 
to protect against contamination 
 
 

Fisheries Division Ministry of 
Agriculture, Lands 
and Marine 
Resources 

Fisheries Act (1983) Under Part III of the Act, the Minister may declare any area of 
Antigua and Barbuda waters and as appropriate, any adjacent or 
surrounding land, to be a marine reserve where special 
protection is considered necessary. 

Environment 
Division 

Ministry of Public 
Works, 
Communication and 
Environment 

Environmental 
Management Act 
(pending) 

An Act to provide for the management of the environment within 
Antigua and Barbuda.  The definition of environment includes the 
land, water and atmosphere and plant life. 
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1.3.2. Watershed management 
A large number of institutions are involved in activities associated with watersheds, water 
harvesting and treatment and with the marine and coastal zone (See Table 1.5).  These 
institutions include government ministries, statutory bodies, NGO's and community 
groups.  Some of the more important are described below.   There are no designated 
watershed reserves and currently no legislation dealing specifically with watershed 
management.   New draft legislation will provide some improved legal status for 
watersheds.  The national public utility company has legal rights over all water resources 
but has no legal obligations regarding watershed protection or maintainence. 

The Ministry of Agriculture, Lands and Fisheries.   This ministry has the broadest and 
oldest involvement with land and marine based natural resources.  It is staffed with well 
qualified professionals in many areas, but frequently lacks the basic equipment and 
supplies to do an effective job.  Professional staff are often not adequately provided with 
support staff having adequate training.   The technical activities of the Ministry come 
under the direction of the Director of Agriculture, who heads the Department of 
Agriculture. 

The Fisheries Division has some responsibility coastal zone management, including 
mangrove wetlands are included in the marine protected areas.  The Division is given 
powers under the Marine Areas Act (1972), to restrict fishing in certain areas and to 
preserve habitats, flora and fauna, natural beauty or shipwrecks in marine areas.  These 
powers however, have not been exercised to any large extent due to inadequate resources. 

The Forestry Division has responsibility for managing the country's forest and woodland 
areas and theoretically for reforestation.  However, the Division is seriously under staffed 
and under budgeted, which makes it impractical to attempt any significant forestry 
development activities.   In recent years, the Forestry Division has taken on activities 
more related to biodiversity conservation and to eco-tourism development.  The Division 
also is the authority regarding issuance of permits to import or export any form of 
wildlife. 

The Soil and Water Conservation Unit has responsibility for any soil conservation 
programme activity within the Ministry.  It also assists farmers with development of 
irrigation systems, primarily in the area of mini-dam cleaning, repair and construction 
and in improving drainage. The two, well qualified, professional staff have only a small 
budget and workforce, so soil conservation programmes are very limited. 

The Plant Protection Unit has responsibility for plant protection recommendations and 
plays an important role in the Pesticide Control Board.  This Board governs the pesticides 
that are approved for importation and use in Antigua and Barbuda. 

The Veterinary and Livestock Division is concerned with both animal health and animal 
production matters. The future direction of the Livestock industry should be determined 
by policies developed in this Division. 

The Lands Division is one of the agencies responsible for the management and control of  
Government lands, including land reclamation, land use and the sub-division of land.  
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This Division should play a key role in determining the conversion of land to non-
agricultural uses.   

The Extension Division has the major responsibility for farmer training and assistance 
and is also involved with allocation of state lands to farmers for agricultural purposes.  
Plots of up to 2 hectares (5acres) can be leased out under the authority of the Chief 
Extension Officer.   The Extension Division is also theoretically responsible for control 
of stray cattle.  However, the Livestock has responsibility, under new legislation for the  
operation of the animal pound. 

The Development Control Authority  has responsibility for regulating the use and 
development of land for urban, economic and  infrastructural development.  The DCA 
currently is administered out of the Prime Ministers office, where a junior minister has 
responsibility for the DCA, Urban Renewal and public information.  The DCA is 
currently in the final stages of developing a physical development plan for the country, 
which, if adopted and followed, could have significant implications for the management 
of both watersheds and the coastal zone. 

The DCA is in the process of developing a GIS database of maps for the country and has 
been collaborating with the Environment Division and other Ministries regarding 
inclusion of environmental information.  Limited resources to input digitized information 
has restricted the use of this system. 

The Ministry of Public Works and the Environment was formed in January 2005. The 
Environment Division plays a key role in developing policy and monitoring compliance 
with the various MEAs that Antigua and Barbuda have signed on to. 

This Ministry also has responsibility for the Antigua Public Utilities Authority, a 
statutory body consisting of  Electricity, Water and Telephones Divisions, which was set 
up under the Public Utilities Act in 1973.  The Water Division has legal control over all 
water resources in the country and is mandated to provide supplies of water to meet the 
municipal needs of the country.  However, agricultural needs are not dealt with under the 
Act.   As pointed out above, the Water Division has no legal responsibilities for 
watershed protection or management.
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Table 1.5   Key legislation with relevance to watersheds and water resources management.  
(After Lausche, 1986) 

 
Relevant Area Law 
Land Use Town and Country Act (Cap 278, 1948)  

Town and Country Planning Regulations (SRO No. 24, 1953) 
Land Development and Control Act (No. 15 of 1977) 
Antigua Agricultural Development Corporation Act No. 11 of  1978 
Crown Lands (Regulation) Act  (Cap 130, 1917) 
The Crown Lands (Land Settlement ) Regulations (SRO No. 24, 1930) 

Agriculture The PesticidesControl Act (No 15 of 1973) 
The Plant Protection Act (Cap 102) 

Forestry Forestry Act (Cap 99, 1941) 
Forestry Regulations (SRO No. 13, 1941 and SRO No. 42, 1952) 
The Bush Fires Act (Cap 62, 1901) 
Bush Fires Act (Cap 303) 

Water The Public Utilities Act (No. 10 of 1973) 
Watercourses and Water Works Regulations (SRO 23, 1954 and SRO No. 24 of 
1961) 

Beaches Beach Control Act (Cap. 297, 1959) 
Beach Protection (Cap. 298, 1957) 
Beach Protection  (Ammendment) Act (No. 1, 1968 

Marine The Fisheries Act (No. 14, 1983) 
Fisheries (Protection of Lobster) Regulations (SRO No. 3, 1978) 
Turtle Ordinance (Cap. 333, 1927) 
Maritime Areas Act (No. 23 of 1986)  (formerly Territorial Waters Act) 
Fisheries Regulations (No. 10, 1990) 

Wildlife Wild Birds Protection Act (Cap 115, 1919 
Protection of Animals Act (Cap 113) 

Protected 
Areas 

The National Parks Act (No. 11 of 1984) 
National Parks (Ammendment) Act (No. 3 of 1986) 
The Marine Areas (Preservation and Enhancement) Act (No. 5 of 1972) 
The Marine Areas (Preservation and Enhancement) Regulations (SRO No. 25, 1973) 
The Marine (Restricted Areas) Order (SRO No. 47, 1973) 

Waste 
Management 
 
 
 

Dumping at Sea Act (No. 29 of 1975) 
Public Health Act (Cap No. 236, 1957) and various regulations  
The Litter Act (No. 7  of 1983) 
The Litter (Fixed Penalty Procedure) Regulations (SRO No. 41, 1984) (and 
Ammendment Regulations of 1985) 



 21 
 

 

 

2. National Land Degradation Profile 
2.1. Review of major factors affecting land degradation 

2.1.1. Definitions of degradation and desertification 
It is important to understand the meaning and scope of the various terms used by the 
Convention, otherwise, misunderstandings may occur and issues may not be fully dealt 
with or omitted altogether.   The Convention provides a number of definitions for terms 
dealing with desertification and land degradation (UNCCD Convention document 1994).  
Some of the more relevant definitions are provided in the section below. 

(a) "desertification" means land degradation in arid, semi-arid and dry sub-humid 
areas resulting from various factors, including climatic variations and human 
activities;  

(b) "combating desertification" includes activities which are part of the integrated 
development of land in arid, semi-arid and dry sub-humid areas for sustainable 
development which are aimed at:  

(i) prevention and/or reduction of land degradation;  

(ii) rehabilitation of partly degraded land; and  

(iii) reclamation of desertified land;  

(c) "drought" means the naturally occurring phenomenon that exists when 
precipitation has been significantly below normal recorded levels, causing serious 
hydrological imbalances that adversely affect land resource production systems;  

(d) "mitigating the effects of drought" means activities related to the prediction of 
drought and intended to reduce the vulnerability of society and natural systems to 
drought as it relates to combating desertification;  

 (f) "land degradation" means reduction or loss, in arid, semi-arid and dry sub-
humid areas, of the biological or economic productivity and complexity of rainfed 
cropland, irrigated cropland, or range, pasture, forest and woodlands resulting from 
land uses or from a process or combination of processes, including processes 
arising from human activities and habitation patterns, such as:  

(i)   soil erosion caused by wind and/or water;  
(ii)  deterioration of the physical, chemical and biological or economic properties 

of soil; and  
(iii) long-term loss of natural vegetation;  
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(g) "arid, semi-arid and dry sub-humid areas" means areas, other than polar and 
sub-polar regions, in which the ratio of annual precipitation to potential 
evapotranspiration falls within the range from 0.05 to 0.65 

Most persons would not generally consider Antigua Barbuda to be at risk of 
desertification.  Deserts are considered to be conditions that are found in places like the 
African Sahara region or in the Kalahari region of southern Africa.  However, according 
to the broad definition of desertification given above, any significant land degradation 
occurring in arid, semi-arid or dry sub-humid areas is included in the meaning of 
desertification in the context of the Convention.  Most areas of Antigua and Barbuda 
would be considered to fall with the range of semi-arid or dry sub-humid environments 
and from the limited information available for evapotranspiration (ET) values, these 
would put the ratio of precipitation to ET at about 0.57 for an average year, which is at 
the wetter end of the dry sub-humid range.  The real issue is therefore about problems of 
land degradation in Antigua and Barbuda and this term will be used throughout this 
report. 

Land degradation is described as consisting of reduction or loss of the biological or 
economic productivity of rainfed or irrigated land used for crops, or range, pasture, forest 
or woodlands, which results from land uses or human actions, or combinations thereof. 

 

2.1.2. Soils 
A general description of the soils of Antigua and Barbuda has already been provided in 
Section 1.1.4  This discussion will focus on the particular characteristics that are either 
indicators of degradation or are key factors in the process of degradation. 

The main determining factor in the degradation of land is the loss of soil productivity.  
This can result from a number of causes.  Soils provide physical support, water and 
nutrients to the plants that grow on them.  Loss of any of these characteristics can reduce  
productivity.  In dry environments, moisture holding capacity is a key soil characteristic, 
so any factor, such as soil depth, particularly of top soil, organic matter content, or 
compaction can negatively affect the moisture holding capacity of the soil. 

It should be re-emphasised here that sugar cane cultivation during much of the last three 
centuries and especially in the late 18th century, when up to 90% of Antigua land was 
cultivated for sugar, forest cover was removed and large acreages of land unsuitable for 
sustainable production was cleared and planted.  Much of this land had only shallow soils 
to begin with and was highly erosion prone due to the steepness of the slopes it occupied.  
One result of this was the loss of significant amounts of topsoil from many areas, 
especially in the volcanic region in the south-west of Antigua.  In some areas, it appears 
that much of the A and B horizons was eroded away.  Recovery from this kind of soil 
degradation takes place only at geological time scales and although the worst affected 
areas are no longer in cultivation, the natural vegetation that has recolonised these areas 
is much poorer in species composition and accumulated biomass than the original soil 
cover.  Unfortunately, no adequate records exist of the previous state of the vegetation 
before the wholesale clearing took place, so it is not possible to determine such changes 
accurately. 
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2.1.2.1. Depth 
Soil depth is determined by a dynamic balance between processes of soil development, 
which tend to increase soil depth with time and those erosive processes that work to 
reduce soil depth.  In general, dry areas tend to have shallower soils, except where 
alluvial processes have provided good depths of suitable parent material.  Low rainfall 
and frequent periods of drought stress generally produce poor stands of sparse vegetation, 
which provide ineffective protection to the soil from the erosive effects of  rainfall.  The 
same low rainfall reduces the rates of weathering that lead to soil formation, thus tilting 
the balance towards a shallower soil. 

However, from a productivity point of view, it is the effective soil depth, or “root room” 
that is important rather than total depth.  Where a compact layer, high water table or 
excessive salinity form a barrier to root growth, productivity will be constrained.  

In Antigua, soil depth is a major limiting factor to high productivity in several contrasting 
soils.  The Monteros and Ffryes series, which are formed on volcanic rock, are found in 
extensive areas of steep hillsides formed from old volcanic remnants.  The slow rate of 
soil development due to the slow weathering of the hard rock has allowed only a thin soil 
to develop.  Strong erosive forces derived from the steep slopes and intense rainfall, 
particularly during storms, have accelerated soil loss, even where the hillsides have 
remained forested.  Once the vegetative cover has been lost, degradation of these soils 
can be quite rapid.  Some areas of the Monteros series in the hills south of Body Ponds 
have little more than the sub-soil horizon remaining and are very unproductive.  In 
places, this is due to a combination of erosion and burning that has led to accelerated loss 
of vegetation and consequent loss of soil in a vicious spiral of degradation from which it 
will be very difficult to recover. 

In the central plain, which is in fact, far from flat in many areas, there is a wide variety of 
soil parent materials, most of which are more conducive to faster soil formation.  
However, even here there are areas with steep slopes and unfavourable geology for soil 
development.  Here, soils with high erosion potential and shallow depth would include 
the Liberta, Picadilly, Isaac and Indian Creek series. 

On the harder limestone areas of Antigua and Barbuda, similar considerations apply, 
although slopes are frequently less severe on these formations and are also shorter.  
Important soils in this category would include the Weatherills series in Antigua and the 
Barbuda series on the edges of the Barbuda Highlands.  In some of the flatter parts of the 
marly areas in the north and east of Antigua, where soil depth to the parent rock was 
marginal, deep ploughing by powerful tractors pulling chisel or large disc ploughs, has 
brought the marl to the surface and reduced the effective depth of the soil over time. 

2.1.2.2. Erodibility 
There are several factors that favour a high soil erosion risk.  These factors include the 
following: 

1. Steep slopes:  Erosion potential increases dramatically as slope angle increases. 

2. Poor vegetative cover:   A good permanent vegetative cover is essential for the 
protection of steep slopes.  Withoout cover, most sloping soils will degrade 

3. Low organic matter content:  Organic matter, or humus as it is usually called  
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4. Rainfall:   Any increase in rainfall and especially in the intensity of rainfall, such 
as that accompanying Hurricanes and Tropical Storms will increase the potential 
for soil erosion. 

Table 2.1 shows Antiguan soils identified by Hill (1966) as having a moderate to severe 
potential for erosion and Table 2.2 shows similar information for Barbuda. 

 

Table 2.1   Antigua soils classified as having moderate to severe erosion potential 
(Hill, 1966) 

Soil 
No 

Soil Name Erosion 
Hazard1 

Erosion 
Factor2 

Acreage % of 
Total 

23 Boon sandy loam M/S S/E 466 1.4 
24 Elliots clay M/S S/E 370 1.1 
20 Wetherills clay loam M/S S/E 844 2.6 
25 Belmont clay M S 246 0.8 
21 Fitches clay M -- 8,560 26.3 
62 Ottos clay (stony phase) M -- 2,190 6.7 
74 Shirley loam M/S E/S 1,632 5.0 
76 Indian Creek loam M/S E/S 898 2.8 
73 Isaac clay loam S E/S 208 0.6 
75 Picadilly clay loam M/S E/S 994 3.1 
77 Liberta clay loam M/S E/S 1,850 5.7 
70 St. Clair clay M/S E/S 1,960 6.0 
80 Ffryes clay loam M/S E/S 2,966 9.1 
90 Monteros clay loam M/S E/S 8,716 26.8 
81 Spring Hill loam VS E 628 1.9 

Notes: 
(1)  M = Moderate; M/S = moderate to severe; S = severe; VS = very severe 
(2)  E = erosion; S = shallowness; S/E = shallowness + erosion;  
       E/S = Erosion + shallowness 
 
 
 

Table 2.2   Classification of Barbuda soils according to erosion hazard.  (Vernon, 
Lang and Hill, 1966) 

Erosion Hazard1 Acreage Soil 
No 

Soil Name 
Wind Water  

26 Codrington clay L L 6,640 
27 Blackmere clay loam VH M 12,280 
28 Barbuda clay loam M H 9,536 
29 Highland ridge clay M M -- 
Bs Beach sand VH Nil 3,720 
SAL Salinas M Nil 3,178 
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2.1.2.3. Organic matter 
Humus is the result of the first stage of decomposition of leaves and other plant parts and 
frequently forms an organic rich layer on the top of undisturbed soils.  As this material 
breaks down further into simpler organic molecules, these react with other soil minerals 
in the clay fraction to form complex structures that profoundly affect the structure and 
chemical characteristics of the top layers of the soil.  These features of top soil include a 
stable crumb-like structure that provides space for air and water to be held and also 
provides a suitably porous material that roots can easily penetrate. This organic 
component is not easily visible and its importance is often underestimated or overlooked. 

Organic matter is always lost when vegetation is removed or soils are ploughed.  As the 
loss is slow, the resulting loss of productivity may not be very noticeable.  The burning of 
vegetation, principally in the Citronella covered hills in the Body Ponds – Brecknocks 
area is also responsible for regular loss of almost all vegetative matter, including surface 
humus from these soils.  There have been no studies of loss of productivity in these soils, 
but the steady loss of the forest to the encroaching grass is visible to even casual 
observation over time. 

While there is very little published data on organic matter levels in Antiguan or Barbudan 
soils, it is likely that organic matter levels have been declining in many areas of both 
agricultural lands and in watersheds.  On agricultural lands, regular use of inorganic 
fertilisers to supplement natural levels of the macro-nutrients (in most cases N, P and K) 
have been the norm for at least two decades.   This has led to a major reduction in the use 
of animal manures for soil amelioration.  Fortunately, many farmers do not use more than 
a portion of their land for active production at any one time and therefore sometimes half 
the total area may be in weed fallow, allowing some opportunity for organic matter 
recovery.  In addition, most farmers rely on ploughing services provided by the Ministry 
of Agriculture or by private contractors to plough their lands.  This is costly and not 
always easy to procure, which minimises the frequency of ploughing somewhat and helps 
to protect the remaining organic matter. 

 

2.1.3. Agronomic management 
2.1.3.1. General features of agricultural management systems 
Agricultural production and management systems have been very much influenced by the 
islands’ history of plantation agriculture that characterised the post-slavery colonial 
period.  The majority of business minded persons tended to see agriculture as a low 
prestige, high risk and low profit alternative to the many opportunities offered by trading 
in the goods and materials that small islands are required to import. 

As a consequence of this, agriculture has had a limited input from influential business 
minded persons and has found it difficult to obtain support for policies that would 
provide the necessary stimulus to develop a vibrant agriculture sector.  In addition, 
management of agricultural enterprises has not generally benefited from high levels of 
management training to keep pace with developments in other sectors.  Investment in 
agriculture has also been low.  With some notable exceptions, farmers are generally not 
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well educated and have not developed a very technical approach to their farm practices 
and management.  Government land policies have helped to keep farms small, with 
insecure land tenure and plots separated from the farmers home.  All these factors have 
tended to  encourage many who are educated, enterprising and with money to invest to 
seek areas other than agriculture as a means of livelihood. 

 

2.1.3.2. Grazing and livestock management 
Livestock farming has suffered, perhaps more than crop farming, from the problems 
identified above, since it requires more land and, for efficient production, a closer 
commitment and high level of management on a daily basis.   

The cessation of sugarcane production in the early 1970s led to large areas of estate lands 
becoming idle.  This unutilised resource and the relaxation of enforcement of laws 
relating to roaming livestock, coupled with a lack of any functional policy for livestock 
development at a national level, led to the development of a system of livestock 
production where the majority of livestock were owned by persons who had no, or at 
best, very little land on which to raise their animals.  Animals were allowed to graze the 
considerable areas of idle lands vacated by the sugar corporation.  In the case of goats, 
because of their more diverse feeding habits, the “pasture” areas expanded to encompass 
much of the scrub and forested watershed lands.  There has been very little control on 
numbers, except that exerted by natural causes.  In fact, it can be said that for many 
farmers, the size of the herd is more significant than its productivity and it is treated in 
certain respects as a “fixed deposit” to be used in times of need as a source of capital.  
For these “landless” livestock owners, the inputs for maintaining this living “fixed 
deposit” are supplied by utilisation of public (and in some cases - private) land. The 
owner bears very little of the cost.  There is therefore little economic constraint on 
increasing the animal population. Table 2.3 gives some indication of the animal numbers 
identified by parish in 2002. 
 
Table 2.3    Livestock density data by Parish (as at March 2002) 
 

Cattle Sheep Goats  
Area Total Density Total Density Total Density 

 
Parish 

(Acres) Head Head/acre Head Head/acre Head Head/acre
Barbuda 39,680 26 0.001 160 0.004 257 0.006 
St George 6,032 1,506 0.250 793 0.131 2,212 0.367 
St John 16,547 5,505 0.333 7,347 0.444 9,228 0.558 
St Mary 15,704 3,861 0.246 3,650 0.232 6,005 0.382 
St Paul 11,187 1,991 0.178 6,753 0.604 10,008 0.895 
St Peter 7,998 1,494 0.187 1,391 0.174 3,681 0.460 
St Philip 10,050 1,763 0.175 2,092 0.208 8,842 0.880 
Total/Mean 107,198 16,146 0.151 22,186 0.207 40,233 0.375 
 
It should be borne in mind when examining these numbers, that improved pastures, 
providing feed from a mixture of productive grasses and forage legumes that both enrich 
the feed and the soil 
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In recent times, it has been recognised that this practice is not sustainable, especially as 
urbanisation is increasingly removing available land from use as pasture (See Table 2.7).  
Moreover, the damage from roaming livestock has begun to raise public anger and protest 
is increasing, especially at the accidents that have been caused by animals roaming on 
public roads at night, which have led to injury and in some unfortunate cases to death. 

New legislation is being prepared to make owners more responsible for their animals and 
a system of registration of animals has been introduced.  Branding of cattle and tagging 
of sheep and goats has also been instituted by the Livestock Division and this should 
make it possible to identify animals found roaming or that have been involved in 
accidents or in causing damage to property.  If such information is used to convict  a few 
livestock owners for their negligence, some significant changes to livestock management 
can be anticipated. 

In the future, given the pressure on the land resource base, it is likely that more intensive 
production systems will have to be introduced in order to maintain sufficient production of 
animal products on fewer acres of land. 

The Semi Intensive System would be a more practical option for livestock rearing in 
Antigua/Barbuda. Under this system, animals graze in controlled environments, namely 
paddocks, and in the case of sheep and goats, are housed during the nights. The proper 
management of the grazing grounds then becomes the farmers' responsibility. The 
management of the stocking rate, which is the number of animals per acre, is very 
important. The rate would depend on the type of grasses constituting the pasture. Soil type, 
climatic conditions and the topography of the land are other factors that would have to be 
taken into consideration when planning for effective management. 

The Intensive Livestock Production System, though it involves more work, could be 
encouraged in Antigua/Barbuda. The farmers' duties, under this system, are maximized 
since the animals would be totally dependent on them for food and care. However, less land 
would be required and since animals would be confined to their stalls, it would reduce the 
negative effect of grazing and trampling of the land. Under this system, the problem of 
straying animals would become a thing of the past. 

2.1.3.3. Crop farming practices 
Crop farmers are faced with a number of important constraints.  These include the high 
cost of labour, small size of local market and lack of marketing structures and 
infrastructure, competition from imported foodstuffs, inadequate supply of water for 
irrigation as well as a regular succession of severe droughts and, in recent years, 
destructive hurricanes. In addition to these economic and physical problems, many have 
to face loss of crops from marauding livestock.  The negative legacy of slavery and 
plantation agriculture continues to exert its effect on public perceptions and policies 
towards agriculture. 

During the period 1983 to 1998, agriculture as percent of total GDP declined from 4.82 to 
3.56.  This translates to a slight increase in actual dollar value.  Crop production 
contributes 27.9 % to this total.  About 75% of this production is produced by a core of 
about 100 larger farmers.  The remainder are mostly part time farmers and frequently 
seasonal producers, who none the less make an important contribution to family security.  
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Although some small amount of cotton production continues (< 100 hectares), the major 
crop production activities are in vegetables and food crops and lesser quantities of vine 
and tree fruit.  The local Antigua Black pineapple is one of the major fruit crops 
produced.   

Farmers have taken advantage of irrigation and other technologies and a small core with 
medium sized farms (5 to 15 hectares) have developed highly efficient, mechanized 
production technologies and have demonstrated the potential to produce high quality 
produce competitively.  However, lack of continuous water supplies and difficulties with 
gluts caused by imported produce have deterred many from investing further in needed 
infrastructure or marketing systems.  Many farm on land rented from the Government 
with little security of tenure, further reducing willingness to invest. 

In general, crop farming is practiced in a manner that does not lead to significant soil 
degradation as far as can be ascertained from general observations and in the absence of 
specific studies on soil productivity.  Few steep lands are cultivated.  Cropping is 
generally not intense and there is considerable rotation of crops as well as weed fallow 
periods.  High levels of inorganic fertilizers are not usually used by most farmers.  In 
fact, drought periods frequently ensure that much of the crop land is rested periodically. 

Tillage may sometimes be carried out at unfavourable moisture contents, giving rise to 
some compaction.  Long term damage from this is mitigated by the natural cracking of 
many soils during the dry periods, sometimes to considerable depths.  As mentioned 
earlier, there may have been some loss of organic matter due to heavy reliance on 
inorganic fertilizers, but there are no studies to quantify this supposition. 

 

2.1.4. Watershed management 
A watershed is the area of land that drains into a body of water such as a river, lake, 
stream or bay. It is separated from other systems by high points in the area such as hills 
or slopes. It includes not only the waterway itself but also the entire land area that drains 
to it. Drainage basins generally refer to large watersheds that encompass the watersheds 
of many smaller rivers and streams. 

 

2.1.4.1. Description of major watersheds 
According to the natural drainage boundaries, Antigua is divided into 86 watersheds 
(Halcrow). However, for the purpose of land use and water resource planning the island 
is aggregated into thirteen (13) watersheds (Fig 1.). Six of these 13 watersheds have been 
identified as major catchments based on socioeconomic and agro-ecological conditions. 
The characteristics of some of these watersheds are identified in Table 2.4 and their 
respective locations are shown in Fig 2.0..    
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Table 2.4.    Major watershed districts with freshwater reserves in Antigua. 
 

Existing Storage  Watershed 
 

Area  
(Agriculture) (Municipal) 

Groundwater 
Yield 

Number Location (ha) m3 m3 (Mm3/year) 
W2 Body Ponds 4,000 200,400 278,000 390,000 
W3 Potworks 3,160 30,600 4,010,000 220,000 
W4 Fitches Creek 1,040 334,500 0 0 
W5 Parham 1,472 33,400 0 0 
W7 Bethesda 120 540,000 0 0 
W11 Christian Valley 1,780 9,200 166,000 610,000 

 Total  1,148,100 4,454,000 1,220,000 
 
It can readily be seen that the Potworks and Body Ponds watersheds are by fat the most 
important with respect to water generation, both because of their size and the fact that, 
particularly in the case of Body Ponds, they lie in higher rainfall areas.  Unfortunately, 
Body Ponds watershed does not have more surface collection capacity.  The upper 
reaches of both of these watersheds lie in the higher elevations of the range of old 
volcanic peaks that stretches from Mount McNish eastwards to Signal Hill.   Vegetation 
is a complex mix of evergreen forest, seasonal forest and mixed scrub and grassland, 
mostly on the lower slopes.  An important component of the grass cover is the Citronella 
grass.  This was introduced to control erosion on the pond banks about 100 years ago.  
However it has now spread to a much wider area in large pockets and savannas from east 
of Liberta to Greencastle Hill in the west.  This grass is a fire ecotype, burns very fiercely 
and recovers quickly.  This tends to destroy all other vegetation and to allow it to invade 
the forest edges that burn along with the grass.  The grass grows in clumps, which allows 
soil to erode around the clump.  The fires kill of other beneficial plants such as 
leguminous vines that add nitrogen to the soil, so a downward spiral of degrading soil 
sets in where organic matter is lost from the system, nitrogen fixation is reduced and 
other nutrients are lost with each fire. 

Management challenges on these sites relate to how the setting of fires can be controlled. 
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Figure 2.0   Map showing location of watersheds in Antigua  (Appprox 1:100,000)
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2.1.4.2. Current management practices   
High exposure of water sheds to stress and pollution: the major water-sheds are exposed 
to a number of productive systems (crop, livestock, human settlement) that can cause the 
water capacity to be stressed and/or polluted. For example, the Creekside water-shed is 
impacted by the activities of the inhabitants of the villages of St. Lukes, Ebenezer, 
Cookes, Golden Grove, John Hughes and Buckleys.  
 
Some of these watershed management problems include: 

 Employing bad farming techniques, such as slash and burn practices, planting up 
and down excessive sloping areas, and indiscriminate cutting of trees for charcoal, 
 Uncontrolled clearing of hillsides for housing. 

 
High risk and vulnerability to floods and droughts:  
The Creekside Catchment has approximately 12% ratio of storage to annual water-shed 
flow while the Potworks Catchment has around a 90% ratio. This scenario would suggest 
that the Creekside Watershed is more vulnerable to flooding and drought. 

Within the Potworks Watershed area is the Potworks Reservoir where a number of food 
producers operate. Many of the surrounding farmers use chemicals and discard their 
canisters on their open fields allowing them to be discharged into the reservoir after 
heavy rains which adds to the pollution load. It is envisaged that through education 
programs and a project to grade roads and establish central bins in the area that this 
problem could be minimized.    

Antigua's original forest cover was almost completely removed for sugarcane production 
and much of the original soil cover lost. Some re-growth of secondary forest has taken 
place especially in the wetter and least accessible areas, but Antigua remains depleted in 
true forest cover. There has only been one attempt at reforestation on any significant 
scale. This was at Wallings and involved the planting of approximately 5 hectares of trees 
in 1912 to protect the watersheds supplying water to the Wallings reservoir. A detailed 
inventory (Beard, 1949) identified 47 species of trees in a half acre (2000 m) quadrant of 
the Wallings forest. A similar inventory at Brecknocks found only 14 species.  

Forest areas are, none the less, important sources of raw materials for several industries. 
Charcoal making continues to use significant quantities of wood from bush and trees, 
unfortunately, quality timber trees are often used for charcoal making. Extraction of 
wattle for fish-pot making is also a major use of forest products. After the loss of 
thousands of fish-pots during hurricane Luis, demand for wattle was exceeding supply. 
Honey bees also make considerable use of flowering plants in the forest as source of 
pollen and nectar. Medicinal plants, used in traditional medicine and increasingly in 
modern preparations are also found primarily in forest areas.  

Increasing attention has been paid in recent years to the forest for recreation and as an 
eco-tourism resource. The growth in use of the Wallings dam and trail system by 
individual visitors, hikers and tour groups from cruise ships is evidence of the growing 



 32 
 

 

demand for such experiences and evidence that there are several levels of eco-tourism not 
all of which are dependent on virgin rain forest to attract the casual visitor. 

The forest and shrub covered areas are also, of course, vital to the protection of the major 
watersheds in the areas of heaviest precipitation.  

 

Biodiversity and Wildlife 

The biodiversity of Antigua and Barbuda suffered a similar fate along with the forest 
cover.  Destruction of habitat during early colonial times was severe and extensive in a 
country where, it has been estimated, that 92 of the land area was eventually cleared for 
sugarcane cultivation.  Despite these losses, much of considerable interest and 
significance remains and should be conserved. Island ecosystems are typically rich 
breeding grounds for endemism and high levels of diversity on an area basis. 

 
Vegetation 

There have been several attempts to classify the current vegetation of Antigua and 
Barbuda, the most recent by Lindsay and Horwith as part of the Convention on 
Biodiversity enabling activities (Lindsay and Horwith, 1997a). Their study identified 54 
Plant Alliances and Associations, belonging to 5 vegetative classes. In an associated 
study, Lindsay and Horwith (1997b) listed 1,158 species of higher plants (149 families), 
including 45 species of ferns and fern allies; 4 species of gymnosperms (3 families) and 
1,109 species of flowering plants (141 families) which are known to occur in Antigua, 
Barbuda or Redonda. Twenty two species are identified as endemic to the Lesser 
Antilles, including one, which may be endemic to Barbuda. One hundred and ninety 
seven species of flowering plants ; and'24 species of ferns were considered rare, and 
either Endangered or Vulnerable and therefore I meriting special conservation concern. 
No information was provided on mosses, liverworts or fungi. 

Of importance to watershed management is the quality of vegetative cover on the upper 
watershed areas areas where slopes are steepest and rainfall erosivity highest. No specific 
study of this aspect of vegetation has been undertaken, but qualitative observations would 
suggest that the protection of many upper watershed areas is of poor quality, especially in 
areas where Citronella grass is the dominant vegetation. 

 
 

2.1.4.3. Water production  
 
Current  
Antigua has some 10 medium to small reservoirs and about 550 ponds and earth dams. 
The total combined capacity of all reservoirs, ponds and mini-dams is approximately 6 
mill m3 (6000 acre-feet/1.6 billion imperial gallons).  Within major watersheds, there are 
important catchments which yield water to major reservoirs, which include: 



 33 
 

 

Blubber Valley Catchment: the Blubber Valley Catchment supplies water to the Dunnings 
Reservoir. This stored water is then pumped eastward to the Bendals Water Treatment 
Plant. 

Fig Tree Catchment: this catchment supplies water to the Fig Tree Dam. Water is 
pumped from this dam to the Wallings Reservoir where it is treated and gravity fed to a 
number of lower elevations in the water system. 

Bethesda Catchment: the Bethesda Catchment supplies water to the Bethesda Reservoir 
(constructed in 1968). This water is normally used as an Agricultural supply, however, 
during some drought periods this water is pumped to the Delapps Water Treatment and 
added to the APUA supply network. 

Potworks Catchment: the Potworks Catchment supplies to major Reservoirs (Potworks 
Reservoir and the Collins Reservoir). The Potworks Catchment is the largest of the 
APUA's National Water supply. Water from the Potworks Reservoir (constructed in 
1975) is pumped to the Delapps Water Treatment Plant before pumping to the National 
Water system. The Collins Reservoir (constructed in 1966) is used primarily as recharge 
for some 4 wells located in the area.    

Due to the low quality of the surface water from the reservoirs (high turbidity and 
bacteriological contamination) the water is being fully treated in mechanical-chemical 
treatment plants before disinfection. This is one of the reasons for the relatively high 
price of surface water supply. 

The active ground water in Antigua consists of approximately 50 active wells with major 
well fields located in the Bendals Valley, Bolans and Collins areas. Wells have been 
drilled around Antigua but detailed information on the water bearing aquifers have not 
been recorded until recently. In aggregate, these wells yield approximately 875 cubic 
meters of fresh after maximum recharge periods.  

There are two desalination systems situated at Crabbs Peninsular. One of the Plants is 
Government owned and through the process of flash distillation produces 10640 m3 (2.8 
Million Gallons per Day (MGD). 

The other plant, which is privately owned, uses reverse osmosis to supply approximately 
3040 m3 (800,000 gallons) of water per day to the national water supply system. This 
water, however, is somewhat brackish and requires further treatment (addition of 
phosphates) to reduce corrosion of pipelines. In terms of water quality desalinated water 
normally contain some residual salts and it has to be treated chemically to reduce its 
corrosion impacts on the distribution network and other water supply installations. 

 
The Potworks Watershed is located in the southern part of the central plain region. This 
watershed, which supplies the Potworks and Collins Reservoirs, includes 2600 hectares 
(6,500 acres) drainage area which are sparsely covered with vegetation. Inhabited areas 
occupy only 5% of the watershed with the remainder being pasture and agricultural land. 
Relatively large scale agriculture is being carried out on the land adjacent to the Potworks 
Reservoir which does cause some concern relative to silting and organic and 
bacteriological contamination. The topography of the watershed  is that of low lying land, 
and the entire watershed is less than 150 meters (490 feet) above the sea level. The two 
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reservoirs within the watershed has a combined storage capacity of 4.5 million m3 (1,180 
million imperial gallons). The Potworks Reservoir, which was constructed in 1968, is by 
far the most significant surface water reservoir in the APUA system representing over 
83% of the total surface storage capacity. It receives runoff from a drainage area of  430 
hectares (1,071 acres). Its maximum surface area is about 192 hectares (475 acres) has 
extensive shallow zones with high evaporation rates.  

The Creekside Watershed provides a drainage area of 780 hectares (1927 acres) for the 
body ponds/fisher dams and is the second largest surface water source in the APUA water 
supply system. (The analysis of the Creekside Watershed has not been included in this 
draft report due to time limitations, but will be considered as a part of the final report.) 

 
 

Water Sector Issues 
Some specific water resources issues of Antigua and Barbuda are as follows:  
High seasonal and interannual rainfall variability: Antigua and Barbuda are tropical 
islands with highly variable interannual rainfall variations and most of the rainfall is 
received with severe intensity during the rainy season (July - December). 

Inadequate reservoir design and catchment management: Many of the water storage 
structures are not holding water effectively due to their design (embankment, spillway, 
etc.) as well as the management of the structure and its specific catchment area.  

Production of water by desalination is expensive and has to be highly subsidised. 

Need for integrated national water policy for Antigua and Barbuda. All development in 
the sector needs collaboration and effective coordination. 

Important abatement measures to reduce the risk and consequences of  floods and 
drought is to maintain effective regulation capacity of stormwater runoff. 

Sharing of water between sectors: at present, several major storages including Potworks 
are being used for both irrigation and municipal supply. However, during the drier 
months irrigation is restricted to smaller perimeters due to the shortfall in ground water 
yield, when most surface water is diverted to municipal supply. Mechanisms for 
allocation of water among municipal and economic sectors is an important water resource 
management issue 

Legal and Institutional Framework - Water Resources Management: Water resources 
management in Antigua & Barbuda is vested in the Public Utility Act with Antigua 
Public Utilities Authority (APUA) as the implementing authority. To date there is no 
national water resources management policy or strategy, which should be in place to cope 
with the stressed water situation and the possible impacts of climate change.
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TABLE 2.5.   CURRENT WATER RESOURCES AND WATER DEMAND SITUATION 
  
KEY DATA 

  
 
 

 
POPULATION 

 
65000

 
 

 
 
AREA ANTIGUA 

 
277

 
KM2 

 
 
AREA BARBUDA 

 
161

 
KM2 

 
 
PRECIPITATION ANTIGUA AND BARBUDA 

 
1000

 
MM 

 

 
WATER RESOURCES 

 
ACRE-FEET

 
 
 

MILL M3
 
EXISTING STORAGE CAPACITY SURFACE WATER 

 
6000

 
 

 
6.2 

POTENTIAL STORAGE CAPACITY SURFACE WATER 
 

7090
 
 

 
7.3 

TOTAL STORAGE CAPACITY/YIELD SURFACE WATER 
 

13090
 

 
 

13.5   
 
 

 
 

 
ACRE-FEET/YR

 
 

 
MILL M3/YR 

THEOR. SURFACE WATER YIELD (10% OF PRECIP. IN 
WATERSHEDS) 

 
7350

 
 

 
7.6

 
GROUNDWATER YIELD 

 
1260

 
 

 
1.3 

DESALINATION CAPACIY 
 

5130
 
 

 
5.3 

TOTAL RENEWABLE WATER RESOURCES CAPACITY 
 

13,740
 
 

 
14.1 

PER CAPITA RENEWABLE WATER RESOURCES  
  

 
 

217.1
 
WATER SUPPLY BY SOURCE 

 
MILL GAL./MO.

 
 
 

MILL M3/YR 
GROUNDWATER (APUA) 

 
14

 
 

 
0.6 

SURFACE WATER (APUA) 
 

19
 
 

 
0.9 

RAINWATER HARVEST (PRIVATE) (ESTIMATED) 
 

3
 
 

 
0.1 

SURFACE WATER (PRIVATE DAMS) (ESTIMATED) 
 

2
 
 

 
0.1 

DESALINATED WATER (APUA) 
 

62
 
 

 
2.8 

TOTAL WATER PRODUCTION AVERAGE 1993-96 
 

100
 
 

 
4.6

 
WATER CONSUMPTION BY SECTOR 

 
MILL GAL./MO.

 
 
 

MILL M3/YR 
DOMESTIC WATER SUPPLIED BY APUA 

 
30

 
 

 
1.4 

RAINWATER HARVESTING (PRIVATE) 
 

3
 
 

 
0.1 

COMMERCIAL & HOTELS (APUA) 
 

17.5
 
 

 
0.8 

GOVERNMENT (APUA) 
 

3
 
 

 
0.1 

AGRICULTURE (APUA) 
 

1.5
 
 

 
0.1 

AGRICULTURE (PRIVATE DAMS) 
 

2
 
 

 
0.1 

APUA 
 

0.25
 
 

 
0.0 

UNACCOUNTED FOR WATER PHYSICAL+COMMERCIAL (APUA) 
 

42.75
 
 

 
1.9 

TOTAL WATER SUPPLY, AVERAGE 1994&96 
 

100
 
 

 
4.6

 
 
 
 
  

 



 36 
 

 

 

2.2. Inventory of Degraded Sites – Potential and Actual 
In early May 2004, the Technical Advisory Committee (TAC) decided to make a rapid 
field appraisal of the state of land degradation in Antigua, in order to better inform its 
decisions relating to the development of the National Action Plan.  In June, a smaller 
group visited Barbuda to determine the state of land degradation there also.  

2.2.1. Criteria for determining potential “at risk” sites 
In the absence of any prior reports on land degradation status, the TAC decided to use its 
combined knowledge of areas of known and potential degradation to select such “hot 
spots” as focal points for the survey and to check other likely areas with similar history or 
circumstances.  The conduct of this survey was carried out as described below. 

2.2.2. National survey of observable degradation 
2.2.2.1. Methodology 
The TAC initially pooled information on known areas of likely degradation by 
considering areas with combinations of factors such as:  

1)  high populations of roaming animals – especially goats, which are frequently more 
damaging to vegetation than other ruminants and are able to browse on very steep 
slopes. 

2)  areas subject to frequent bush fires – in particular, areas where Citronella grass was 
growing. 

3)  areas with steep slopes and shallow soils 

A list of such areas was drawn up and satellite images of the respective areas were 
printed out and inspected for evidence of soil loss or poor vegetative cover.  

A form was also drawn up to record the level of degradation at each site visited. 

The survey concentrated primarily on the steeper lands on volcanic rocks and sediments 
in the southern and  western portions of Antigua, starting from Five Islands village just to 
the west of St. John’s and travelling south and then east around the more populated areas 
along the coast as far as Shirley Heights and Piccadilly, to the east and north east of 
English Harbour.  A second tour examined the situation in the central areas of the 
Creekside watershed, which is where the major areas of Citronella grass are to be found.   

A third tour examined areas of the Potworks watershed and also looked at several 
“hotspots” of overgrazed hillsides in the drier limestone areas on the eastern side of the 
island.  Figure 2.1 shows the areas surveyed in Antigua. 

A smaller group from the TAC visited Barbuda during June and  spent a day observing 
the situation there, with primary interest in the Palmetto Sands area, which has been 
heavily mined for its dune sand.
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   Figure 2.1   Map of Antigua showing areas surveyed for land degradation status 
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Table 2.6       Results of the land degradation survey conducted in Antigua during May 2004 
 

Site Location Topography Soil series Observations 
1 Yepton Peak north 

west of Five Islands 
village.  Good view 
of surrounding area 

Steep hills Indian Creek 
loam 

This and surrounding hills as far as Hawksbill Hotel in 
overgrazed state with much exposed soil between and under 
dominant but scattered Acacia spp.  Here understory 
vegetation is restricted to periwinkle and yellow thistle.  
Virtually no grass or other forbs present.  Roaming goats 
present in numbers 
There are also lower hills closer to St. John’s that are 
overgrazed by goats 

2 Cook’s Mill area Mostly rolling hills St Clair and 
Ottos clays 

Grass cover sparse but providing generally adequate cover of 
soil surface.  Mixed stocking. 

3 Smith’s Estate Steep conical hills 
surrounded by flat 
pasture land. 

Monteros clay 
loam (Hills)  
Blubber 
Valley Loam 
(flatter areas) 

Flat lands mostly improved pasture with good grass cover.  
Steeper slopes much thinner grass cover with some bare 
areas.  Needs recovery 
Monteros Hills to west not visited, but vegetative cover looks 
adequate from distance 

4 Bolans Village area variable Variable Flatter areas N of village in crop production and weed/grass 
fallow.  No signs of erosion or degradation 
Roses area under cultivation generally stable but grass 
covered hills going towards Willocks probably overgrazed 
during dry season. 

5 Darkwood to Old 
Road 

Coastal areas mostly 
beach or mangroves/ 
salt flats 

Variable Beaches subject to erosion during westerly swells or tropical 
storms especially near Crabb Hill.  Some coastal hills being 
degraded by poor road construction and housing 
development on steep slopes.  Landslides from hurricane 
Lenny have affected some housing lots 

6 Claremont Gently sloping 
valley bottom 
surrounded by steep 

Blubber 
Valley Sandy 
loam 

Tree crop production and pastures in lower parts of the valley 
appear stable.  Pineapple production generally using plastic 
mulch and grassed waterways to reduce erosion on sloping 



 39 
 

 

hillsides fields. 
7 Fig Tree Drive to 

John Hughes 
Generally steep to 
very steep 
topography mostly 
forest covered. 

Mostly 
Monteros clay 
loam 

Some agricultural production being practised on steep slopes 
may be at risk from accelerated erosion, especially during 
periods of  soil tillage.  Mixed production, where practiced, 
mitigates this risk somewhat.  Dirt roads on steep slopes do 
provide opportunity for soil wash, especially where frequent 
use, as at Wallings by tour operators, leaves no chance for 
grass cover to survive.  Serious gullying has occurred here 

8 Brecknocks and 
Bendals valleys 

Rolling to steep 
hillsides around 
relatively flat valley 
bottoms 

Mostly 
Blubber 
Valley SL in 
the valley & 
Monteros CL 
in the hills 

This area has a high concentration of Citronella grass on the 
flatter slopes.  Steeper scarps generally facing SW have more 
tree and bush cover.  Very high incidence of fires in this area, 
areas sometimes are burnt 2 and 3 times during dry season.  
Soil is severely eroded and down to parent rock in some 
places.  Forest is being lost to Citronella grass at an 
increasing rate. 

9 Buckleys to Swetes Steep scarps on S 
side of road, 
undulating hills on 
N. side 

Liberta clay 
loam and Ottos 
clay 

Much of this area is also covered in Citronella grass which is 
less frequently burnt than in the valley below.  However, 
recent fires in this area did kill or damage tree and scrub 
vegetation exposing soil to erosion 

10 Swetes to Falmouth Mostly relatively 
gentle slopes except 
below Sugar Loaf 
and Monks Hill. 

Variable There are significant areas of Citronella grass surrounding 
Liberta reaching right up to the summit of Signal Hill as well 
as on the NE side of Liberta.  These also burn occasionally so 
are at risk from erosion and vegetation loss.  
The soils on the flanks of Sugar Loaf and Cherry Hill, though 
steep and shallow are generally covered by thick forest and 
do not appear to be at much risk as long as this cover is 
maintained 
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11 Falmouth to Cobbs 
Cross 

Steep slopes to N 
rising to Monks Hill 
ridge 

Liberta clay 
loam and 
Falmouth 
sandy clay 
loam 

There is a fairly dense cover of bush (mostly Acacia and 
Leucaenia spp) on these steep hill slopes.  However, closer 
examination indicates that the under storey is heavily grazed 
by goats and there is little regeneration.  This is evidenced by 
the fact that the land slide scars remain un-vegetated since 
they were formed in 1999 during the passage of Hurricane 
Lenny.  There are also lower scrub and grass covered hills 
around Cobbs Cross which are heavily overgrazed. 

12 English Harbour/ 
Shirley Heights 

Jones Valley 

Valley land in the 
bottom and mostly 
gentle slopes on 
either side 

Shirley loam The whole area surrounding the Lookout and the Block 
House is heavily overgrazed.  Even Jones Valley where the 
lower parts are fairly heavily forested with relatively tall 
trees.  There, the understory is quite bare of any grass species 
or young seedlings, apparently due to browsing by goats, 
many of which were seen in the area. 

13 Shirley Heights 
above Nanton Point 
and  

Steeply sloping all 
the way to the sea. 

Shirley loam The area between the Look Out at Shirley Heights and 
Nanton and Harman Points is steeply sloping towards the sea.  
However, it was previously vegetated by a mixture of sparse 
grass, Turks Cap and Organ Pipe cactus as well as mixed 
scrub in the draws.  During the visit, it was clear that the 
whole area has been completely overgrazed.  There was an 
almost complete lack of vegetation on the steeper slopes – no 
grass, the cactus was mostly destroyed and soil wash was 
evident on Carpenter Rock 

14 Middle Ground 
Between Fort 
Berkeley and Pigeon 
Beach 

Variable slopes from 
highest point  

Shirley loam On the eastern slope, the vegetation has been almost totally 
removed.  The only species surviving are some heavily 
grazed Acacia totuosa, yellow thistle and the periwinkle.  
Even neem seedlings have been eaten in some places.  In 
between the surface is comprised mostly of small and 
medium stones as the soil has been washed away.  The 
remaining plants are standing on slight hills indicating the 
loss of soil around them. 
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15 Piccadilly Moderately sloping 
land 

Piccadilly clay 
loam 

There is one goat farm on the road to St. James Club where 
there the soil has been seriously affected by erosion.  The 
land is essentially bare of grass and extensive gullying is 
evident.  

16 Lavingtons Small hill on E side 
of road 

Fitches clay This small hill had been cleared completely of vegetation at 
the time of the survey.  It was not clear why, but some steep 
slopes of white marly soil were left completely exposed 

17 Newfield to 
Montpellier 

Undulating  Mostly 
Weatherills 

In general not much degradation to be seen except localised 
areas where animals were kept 

18 Parham Small steep hill Weatherills On the approach to Parham there is a round backed hill that 
has been the pasture for goats and some sheep for some time.  
The ground under the mature trees (mostly Loblolly) is 
completely devoid of any vegetation due to the high stocking 
rate. 
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2.2.2.2. Results 
The results of these observations are summarised in Table 2.6.  Photographic records of 
the degradation status are also provided in Figures 2.2 to 2.11.   It was clear from the 
state of many of the areas visited that Antigua is experiencing serious problems with land 
degradation in the more vulnerable areas of steep and shallow soils, more particularly in 
the Creekside watershed and those smaller watersheds on the south and west coasts. 

Desertification is well under way in smaller areas such as parts of the coastal region 
surrounding  English Harbour/Falmouth, where vegetation is reduced to widely scattered 
plants of no more than two or three species, standing on soil pedestals, separated by a 
desert pavement of bare soil and stones(see Figures 2.2, 2.3, 2.6 and 2.7).  In many other 
areas, although there is currently some vegetative cover, provided by mature bushes and 
small trees, the soil is bare below these plants and no regeneration is taking place.  This 
observation is the more important because the early months of 2004 were relatively well 
supplied with moisture as the dry season (January to April) had been much wetter than 
usual, allowing more or less unrestricted plant growth during those months.  This 
indicates that the poor state of  regeneration was not due to the effects of any drought, but 
rather was the result of intense grazing pressure from goats which were highly evident in 
these areas.   

The grazing pressure in these areas was obviously intense.  Browsing by goats on even 
the most thorny species of Acacia was observed, with bushes of A. tortuosa reduced to 
bonsai-like plants with small round balls of vegetation about the size of a football, 
supported on thick stems.  Even young neem trees, usually too bitter to be browsed even 
by goats, were seen with most of their leaves grazed. 

In the Citronella grass areas in the Creekside watershed (and to a lesser extent – the 
western edges of the Potworks watershed and other smaller watersheds in the volcanic 
area) there was evidence of severe fires where mature trees had been killed or reduced to 
stumps with a few live branches regrowing.  The open areas were occupied almost 
exclusively by Citronella grass  with very little in the way of other grass species, twining 
legumes or young shrubs.  The soils in some of these areas appeared to have been eroded 
to the C horizon, with exposed rock in some places.  Where the Citronella grass bounded 
on scrub or forest lands and had been burnt, destruction of the forest was evident for 
some metres into the forest, the depth depending on the nature of the vegetation, the 
hotness of the fire, wind direction etc.   

In the generally flatter limestone regions in the north and East of Antigua, there were 
only localised areas of degradation observed.  These were frequently in areas where 
livestock were being penned at non sustainable densities or where land clearing 
equipment had been used to clear vegetation on steep slopes leaving them exposed to 
erosion.  Some of these have been identified on the map. 
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Figure 2.2 Yeptons Hill looking SE.  Five Islands village upper left.  Note bare 
ground and sparse vegetation distorted by grazing animals in 
foreground and bare hills behind. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.3  Yeptons Hill looking west.  Note desert pavement surface with 
virtually no soil.  Similarly bare hills are visible in the background 
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Figure 2.4  Aerial view of Middle Ground showing large areas of bare soil and 
rock.  Also note the soil laden water in the lagoon behind Windward 
beach. Pigeon Beach is at upper right 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2.5  Close up of lagoon behind Windward beach.  Note the fresh 
deposits of soil being eroded from the hillsides 
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Figure 2.6  Middle Ground looking north west over Falmouth harbour. Horsford 
Hill at top centre.  Note absence of any grass and gullying visible in right 
foreground. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Figure 2.7  Middle Ground looking west.  Sugar Loaf in background.  Desert in 

the making 
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Figure 2.8   Severe erosion of overgrazed pasture land at Piccadilly  Note deep 
gullies in foreground and denuded hillside at top of picture 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.9  Citronella grassland after fire .  Re-growth of the grass has begun 
but shrubs have been killed.  Inset shows complete removal of 
organic matter from soil surface 
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Figure 2.10  Land clearing on very steep slope at Scotts Hill.  Heavy rain had 

already begun to form small gullies 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.11  Land clearing on limestone near Lavingtons.  Cleared brush is at 

foot of slope.  Small gullies had already begun to form 
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2.2.2.3. Discussion 
The evidence of serious levels of land degradation in two of the major watersheds and in 
areas of high tourism potential is cause for some concern.  Antigua’s tourism potential 
will suffer if major areas become barren and desertified.  The trails in Nelson’s Dockyard 
National Park will loose much of their attraction when most of the vegetation has been 
lost.  For trails through Jones Valley, those surrounding Shirley Heights and those over 
Middle Ground between Nelson’s Dockyard and Pigeon Beach, that situation is not far 
away. 

When significant areas of important watersheds that supply potable water to the national 
grid become degraded, the water supply will undoubtedly be negatively impacted.  
Surface reservoirs will silt up and recharge rates to the aquifers will be reduced.  
Biodiversity will also be affected, which can set in train other processes of decline in 
ecosystem health. 

From the observations made, the major causes of land degradation appear to be the 
excessive levels of livestock that are left to roam unrestrained by any kind of responsible 
management. The most destructive animals to vegetative cover in the most sensitive areas 
are the numerous goats that roam these hillsides. The situation is particularly severe in St 
Paul.  Records of the Livestock Division indicate that the goat population in St. Paul’s 
parish is just over 10,000 goats, or a quarter of the total goat population in Antigua.  This 
works out at a population density of 0.9 goats/acre (See Table 2.3).  This takes no 
account of the urban and fenced areas that are inaccessible to this largely squatting goat 
population, so one can see that the pressure on these dry, rocky hillsides that are already 
far less productive than arable land is completely unsustainable. 

It is regrettable that this situation should be occurring in the middle of Nelson’s Dockyard 
National Park, a prime tourism site in Antigua. 

It is presently difficult to estimate the total area of Citronella grass in Antigua.  Most of it 
appears to be subject to fire at  varying levels of frequency, the most frequent fires being 
observed in the Body Ponds and Brecknocks area.  There is little doubt that the area is 
spreading. 

 

2.3. Assessment of infrastructure and institutional capacity 

2.3.1. Land use planning 
Over the last 300 years, sugar cane cultivation dominated agricultural land use in 
Antigua.  The most dramatic changes in agricultural land use during the period 1961to 
1995 have been the decline of sugar cane and cotton production and increased livestock 
grazing.    Changes in the distribution of land uses in Antigua are shown in Table 2.7.  
Inconsistencies in the method of data collection have allowed only limited comparisons 
of changes over time.  There were also differences in the way land use categories were 
defined between 1961 and 1995.  Despite these discrepancies, however, all data point to a 
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significant decline in acreage used for agriculture.  There was a marked increase in land 
used for built development in urban and rural areas between 1991 and 1995.  

 
Table 2.7       Comparative Land Uses 1961-1995  (figures in acres) 

Land Use 
Categories 

1961 1964 1975 1985 1995 

Agricultural 
(Crop) 

15,884 24,891 9,259 5,501 7,740 

Livestock 
(Grazing) 

6,221 20,046 18,420 26,252 13,482 

Woodland 9,394 25,780 22,440 23,645 22,024 
Urban/Rural 
Areas 

n.a. n.a. 4,520 6,627 17,189 

Industrial n.a. n.a. 300 381 584 
Hotels, Golf 
Courses 

n.a. n.a. n.a. 1,133 2,699 

Recreation 
and Historic 
Areas 

n.a. n.a. n.a. 714 1,558 

Airports and 
Military 

n.a. n.a. n.a. 935 763 

Dams and 
Reservoirs 

n.a. n.a. 435 635 n.a. 

Swamps 
and 
Mangroves 

n.a. n.a. 1,125 2,164 21,142 

Total     68,181 
Source: Soil and Land Use Report (Hill, 1966); National Land Use Plan (UNDP, 1975); 
Wirtshafter, 1988, Land Use Survey (DCA), 1995 

 
 

2.3.2. Regulation and control of land use 

2.3.3. Capacity to implement land degradation controls 
In order to establish the right framework for implementing land degradation controls, it is 
imperative that one agency be given this mandate.  However, due to the number of 
agencies involved in various aspects of land management, it becomes necessary to 
establish a network among these agencies coordinated by one agency with a clear 
mandate to do so.   

Based on the existing legislative framework and the resultant unclear lines of 
responsibility, and the factors which contribute to land degradation, which are mainly 
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agricultural in nature, it would be logical to have the Ministry of Agriculture, Lands and 
Marine Resources as the lead agency.  The coordinating role should sit within the Lands 
Division.   

However, because of the key roles currently played by a number of other agencies, it is 
expected that a formal Land Management Board would be established, with a pivotal role 
played by the Development Control Authority due the significance of land use planning 
in the conservation of natural resources.   

Agencies such as the St. John’s Development Corporation and the National Parks 
Authority should be members of the Board and the sections of their legislation, which 
authorizes them to initiate development without consideration for national development 
plans should be repealed to allow the Land Management Board to make the final decision 
where conflicts arise.    In this regard, the Crown Lands Act (1917) should be amended 
accordingly. 

While the Lands Division would be responsible for the overall coordination of land 
management, the Development Control Authority, the Forestry Department and the Soil 
and Water Conservation Unit, would play a key role in the implementation of any 
policies and plans developed over time.   

With this proposed arrangement, it is expected that the land management issues currently 
being experienced will be abated.  However, critical to the success of this proposal is the 
supply of financial, technical and human resources to support the process and a sound 
public awareness campaign to get ensure the involvement of the general public. 

2.4. Social and economic implications of land degradation 
The consequences of land degradation are frequently not overt, either visually or 
financially because they develop gradually, are often dispersed geographically and may 
have their most important results at locations far removed from the initial degradation.   

In addition, the economic and social costs may well be disguised or are difficult to 
separate from other causes and effects.  Some examples may make this more clear. 

As an example, consider an overgrazed hill side in an important watershed.  The livestock 
owner obtains forage and nutrients for his animals at little or no cost. He makes no input 
into the productivity of the watershed.  However, by overgrazing the land, its vegetative 
cover is depleted, possibly quite seriously.  This exposes the soil to raindrop impact 
causing erosion in heavy rainfall.  The eroded soil flows with the water and causes 
siltation, filling up reservoirs downstream and making the water more costly to clarify.  
Some of the fine soil particles may be carried by the stream to the open sea, where the 
particles may settle on the off-shore reefs.  The productivity of the reefs is decreased and 
they may support less fish, thereby affecting fisherfolk livelihoods.  If damage is sesvere 
enough, the additional stress may cause the reefs to begin to die.  In time, this may lead to 
less protection from storm surges and heavy seas.  With lass protection, tourist facilities 
such as hotels and restaurants may begin to be affected by heavy seas coming ashore.  
Structural damage may result or the ability of the hotel to attract tourists may be 
impacted.   
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In addition to effects downstream and in the sea, there are likely to be other effects in the 
watershed itself.  With little or no vegetation to slow the run-off of water, less water will 
percolate into the underground aquifers and there will be less water for the Public 
Utilities Company to use for the municipal supply.  This may mean more consumption of 
desalinated water which is more costly to produce. In the long run this cost is borne by 
the whole population in increased prices of utilities. 

A third area of effects also depends on the vegetation.  A denuded hillside in not an 
attractive sight for tourists.  They prefer to see lush vegetation and to enjoy a variety of 
biodiversity.  Too many denuded hillsides and some may decide to go elsewhere next 
vacation and then the economy in general will suffer.  Social consequences are likely to 
arise where people begin to suffer economically and it is usually those at the bottom of 
the economic ladder who are hardest hit by such events  

All these are very real consequences, but how can you determine the portion of damaging 
effects that are due to the initial actions of the livestock owner?   Thee has been very little 
effort devoted to quantification of land quality status and to any changes that are taking 
place.  The survey conducted for this report made no attempt to properly quantify the 
level of degradation.  Relating levels of degradation to economic costs is even further 
down the road, but ought to be an objective in the long run, otherwise there is no ability 
to establish bench marks with which to measure progress or the lack of it. 
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3.   The National Action Plan 
3.1. National objectives  and their relation to land degradation 
issues 
The discussion of economic and social effects in the previous section makes it clear that 
land degradation can have serious consequences for achievement of national development 
objectives.  As discussed above, the challenge is to be able to derive some quantitative 
measures of these effects so that there will be stronger arguments for the allocation of 
scarce resources to improve land management systems and restore already affected land 
where possible.   The needs of tourism, especially as the recognition of the potential for 
eco-tourism grows, can provide an important lever to drive the debate. 

3.2. Criteria for prioritisation of interventions 
No formal criteria have been proposed, as the levels of quantification of land status are 
still not satisfactory.  However, a more comprehensive qualitative survey needs to be 
conducted as part of the implementation plan.  From this survey, those areas that are 
considered likely to have the most immediate effect on either water resources or tourism 
potential should be identified and a programme of work drawn up.  Some monitoring of 
the effects of initial actions should be carried out so that there is feedback on the 
assumptions made initially and the success of the interventions. 

3.3. Proposed plan of actions and interventions 

3.3.1. Public Awareness 
Without general public understanding of the processes and practices that turn land into 
desert or, at least, turn it into unproductive wasteland, there will be only very limited 
support for the difficult measures that will have to be taken to halt the processes of land 
degradation that are increasingly at work in Barbuda, and particularly in Antigua, today. 
Stopping the degradation taking place is only the first step towards reclamation and 
rehabilitation, which is a long term and costly process that will also require significan 
political will which can only be generated if there is strong public support. 

3.3.1.1. Education strategy 
Land degradation is not a very well understood phenomenon. This is so for several 
reasons which are identified below: 

1. Degradation of land is generally a slow, gradual process :   Loss of topsoil, 
reduction in soil fertility or structure are generally slow processes that happen 
gradually over many years.  A forested area with good sized trees and bushes that 
is being overgrazed by goats will not suffer in a very visible way until the present 
vegetation has reached the end of its normal life and no new saplings are present 
to fill in the gaps. Such processes are not particularly evident to the casual 
observer, since, except for landslides and erosion or deposition from major floods 
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or storms, the process is incremental. People tend to forget how things were, 
especially when a generation has elapsed. 

2. Effects of degradation can have consequences far from their original cause.  Few 
of us are sufficiently aware to connect something taking place around our off-
shore reefs with the cutting of trees several miles away on a steep hillside.  Brown 
silt-laden streams do not set our alarm bells ringing, even though most of us know 
at a theoretical level, that coral refs need crystal clear water to prosper.  How 
many would even think where such silt-laden water was going? 

3. The public is generally not well informed about matters of soils and vegetation:  
Secondary school teachers are alarmed at how few wild plants many of our 
secondary students can recognise.  Birds, insects, fungi –  the story is much the 
same.  How then can there be concern for such things if their very existence is not 
recognised? 

For the above reasons, greater emphasis has to be directed at these very basic levels and 
with special emphasis on the young.   Schools have already been targeted by various 
groups dealing with environmental issues and some attention has been given to 
curriculum development in the environment.  This is good as long as there is sufficient 
emphasis on the natural history aspects. 

Another key issue is doing a good job of relating degradation concerns to economic and 
livelihood development.   For older persons, who are more concerned about making a 
living, the economic costs of neglecting our watersheds, coastlines and farmland may be 
more easily recognised. 

Specific target groups need also to be recognised.  Those who cut wood for charcoal or 
fish pots, those who operate backhoes for land clearing, agriculturalists or 
backwoodsmen who set fires without any care for where the fire goes after it has burnt 
their own plot – such people need special awareness building and sensitivity training 
programmes to bring about some change of practice in their work plans.  Further, this 
needs to be backed up by a knowledge of sensible laws and practices that support them. 

All of the above points could probably be equally well related to the needs of the 
Biodiversity Convention and to some extent, the Climate Change Convention. These 
three conventions cover a lot of common territory and it will be important to avoid 
duplication and to make better use of scarce resources, both financial and human, by 
combining effort and pooling resources in public awareness programmes and in other 
common areas of activity.  Each Convention programme will also benefit, because the 
public’s understanding will be deepened as they begin to understand how all of these 
things are interrelated in a holistic way. 
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3.3.1.2. Summary 
It is therefore recommended that the public awareness and education strategy should be 
as follows: 

1. Collaborate as closely as possible with the programmes of the Biodiversity and 
Climate Change Conventions.  There may be other conventions that can be 
included for additional support such as the Ramsar Convention etc. 

2. Start at the level of school students with a consistent focus on knowledge of 
natural history as a base for understanding of ecosystem and biodiversity issues 

3. Tailor special programmes for specific stakeholder and policy setting/decision 
making groups 

4. Place considerable emphasis on the part natural resources play in our economic 
development and the potential of eco-tourism. 

5. Utilise a wide umbrella of organisations, both public and private sector, 
government and non-government. 

6. Coordination will need to be provided by some entity (committee, TAC or 
otherwise) with specific responsibility and linkage to the Convention Focal Point 

Awareness is also the key to developing the “political will” needed to set policies and 
take the necessary measures, some of which may be unpalatable to certain sectors of 
society. 

3.3.2. Drought Management 
Drought, steep slopes and occasional heavy rain are perhaps the leading factors that 
predispose land to degradation.  As indicated in Section 2.1.3., there are considerable 
areas in Antigua, of steeply sloping land with shallow soils formed on igneous rocks.  
Under the prevailing rainfall patterns, the vegetation on these areas experiences drought 
stress for several months of most years.  This limits the vegetative stand and the 
protective cover it provides the soil. When rains come, they are usually intense and this 
can lead to erosion, especially where the land has already been degraded by past 
agricultural practices or the cover is further stressed by overgrazing or by fires.  In 
drought years, the situation is even worse as rainfall may be less than 75 percent of  the 
annual average and periods with well below average rainfall may last for several months. 

   

3.3.2.1. Perceptions of drought conditions 
At present there is little understanding of drought and its effects on land degradation.  
Because of the unpredictability of the wet and dry seasons in Antigua, many do not 
anticipate the normal onset of the dry season, or appreciate the significance of a missed 
rainy season.  Consequently, planning for drought is seldom practiced.  This can have 
serious consequences for pastures and animal forage supplies. 

Advanced warning of likely drought conditions is not provided by any government 
agency, except for occasional reference by Meteorological Office personnel in their 
weather forecasts to below average rainfall in a particular month or series of months.  
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Consequently, public perception of a drought situation and their response to drought 
mitigation measures, such as restrictions on water use is generally not very effective.  For 
livestock farmers, such information would enable them to begin adjusting stock levels to 
the anticipated changes in carrying capacity of their pastures.  For crop farmers, warning 
of an impending drought could enable them to increase levels of mulching or to choose 
crops likely to be less affected by drought stress.  

Consequently, some system is needed to provide advanced warning of expected drought 
conditions and official declaration of drought stages once it is in progress, so that pre-
arranged measures can be put into effect.  It is suggested that some body, such as a 
Drought Management Council, should be established.  One of its responsibilities would 
be to establish a system of drought alerts and recommended mitigation measures that 
would assist in better managing natural resources in the drought conditions which even if 
they do not come as predicted, will inevitably occur in the loner term. 

 

3.3.2.2. Summary of recommended actions 
The following recommendations are made regarding the need to increase the level of 
understanding about our weather patterns and, in particular, about the effects of drought 
and possible public responses to it. 

1. Public awareness and sensitisation programmes about our rainfall patterns, what 
is a “normal” year, what “average annual rainfall” means and some understanding 
of the wet and dry seasons that we experience.  Particular emphasis would be 
placed on understanding drought in its different forms and on using weather 
statistics to plan for weather events. 

2. Establishment of a Drought Management Council.  More details are provided in 
Section 3.3.4.  One of the responsibilities of the Drought Management Council 
would be to test the use of a Drought Alert system, to raise awareness of 
impending drought conditions and to promote an organised response to such a 
condition. 
 

3.3.3. Land Use Management 
3.3.3.1. Land use policy and management 
Unless the use to which a portion of land is put is well suited to its attributes, it is likely 
that the land will become degraded or will loose its potential value.  This indicates the 
need for careful land use planning, especially in an island nation where land resources are 
quite limited. 

As detailed in Section 1.3.1, effective national land use management in Antigua has been 
made difficult by a lack of clear policies and the plethora of agencies responsible for 
various aspects of land use and distribution.  Unfortunately, the Development Control 
Authority has not played the central role in directing how built development should 
proceed according to well planned measures that take into account the competing needs 
for this vital natural resource.  Proper definition of the different responsibilities among 
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the various agencies and some clear procedure for coordination among them are clearly 
needed. 

For the purposes of the land degradation plan, land management is separated into three 
sub-areas.  These are Watershed management, Pasture and Range management, and 
Coastal management.  There are many overlapping issues among these three areas, but 
the management aspects are sufficiently different as to justify separate treatment. 

 

3.3.3.2. Watershed Management 
The major issue for watersheds is arguably the lack of recognition at a national level of 
their fundamental importance to the water supply situation for the nation.  There has been 
a tendency to assume that desalination can solve all the water resource problems and to 
ignore the contribution of natural water supply because of its lack of dependability.  
However, while desalinated water is an important part of the supply system and will no 
doubt remain so, the economics of its use to supply an increasing proportion of the 
industrial and agricultural water consumption needs of Antigua and Barbuda would 
appear very unfavourable, particularly as energy prices are soaring and show little long 
term sign of reduction to previous levels. 

The two major issues for improving the management of many of the major watersheds 
are: 

1. Reduction in the number of livestock using these watersheds as pasture and 
forage.  A serious reduction of the goat population, or even elimination in some 
cases, will be needed to allow re-vegetation to take place. 

2. Control of fires in the citronella grass areas and its gradual replacement with less 
fire prone species and the eventual reforestation of these areas.  This will reduce 
siltation in the ponds and reservoirs and will possibly improve recharge of the 
ground water sources. 

 

Both of these “problems” require a multifaceted approach.  In both cases, behaviour 
patterns have to be changed and attitudes of mind have to be altered.  Public awareness is 
needed regarding the effects of burning and overgrazing and perhaps more importantly 
the recognition by livestock owners that roaming livestock left to feed as they can is not a 
sustainable approach to livestock farming in the 21st Century.  Alternatives to “landless” 
livestock production have to be found as well as to uncontrolled burning of Citronella 
grass as a way of clearing land for agriculture of providing palatable forage.  Fires can be 
controlled if certain precautions are taken.  Fire traces can help the spread of fire if it gets 
out of control.  Unfortunately there is little awareness of these technologies. 

A third problem is the un-managed removal of wood from watersheds for charcoal 
production.  It is not clear how important a problem this is, but it should not be difficult 
to estimate probable sustainable harvest rates for a typical density of acacia and other 
hard wood species in a watershed. 

The big question behind all these management issues, of course, is who (or what agency) 
will be responsible for doing this kind of research, developing practical policies and 
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monitoring how they are carried out.  And when awareness and persuasion fail to 
stimulate the necessary level of compliance, how can sond practices be enforced? 

The issue of legal responsibility for watershed management has to be addressed, as this is 
fundamental to the ability to make any changes in behaviour in the population. 

Other issues regarding water rights and cost recovery are connected to this issue.  The 
selection, demarcation and management of watershed reserves is also an issue that will 
need to be addressed. 

An important activity of the NAP will therefore be to promote discussion amongst all 
watershed users and other stakeholders in an attempt to get these issues addressed and to 
make recommendations regarding the way forward on these issues. 

 

3.3.3.3. Pasture and Range Management 
 

The problems relating to misuse of hillsides as pasture and rangeland for goats, sheep and 
cattle, as well as sundry horses and donkeys, will require a major investment of human 
resources to educate, promote, monitor, legislate and, when necessary, enforce a major 
change in the habits of our livestock owners over time. 

The problem of uncontrolled grazing on public and private lands can only be solved 
within the wider context of the whole livestock industry and what is required of it.   At 
present, there is very little direction.  There are no targets for meat production or 
livestock populations.  Apart from some general rules of thumb, there is very little 
specific information on the carrying capacities of different types of pasture.  Few studies 
have been done in Antigua on the effects of different pasture variables, such as location, 
rainfall, slope, wind speed and grass type on the carrying capacity of pastures, improved 
or otherwise.  The effect of different grasses and grazing systems is also not well known.  
The length and severity of the dry season is a major determinant of the carrying capacity 
of a piece of pasture over the course of a year and this can vary drastically, restricting  
calculations to a matter of probabilities. 

If these issues can be satisfactorily addressed, it should be possible to develop a national 
livestock industry plan.  This would provide a basis for a consensus on the pasture and 
range areas needed for a viable livestock production sector, taking into account the 
available areas of land most suitable for providing adequate fodder.   These can then be 
factored into a national land use strategy. 

Measures to control roaming livestock would also need to be incorporated into the 
national livestock production plan. 

 
3.3.3.4. Coastal Management 
Effective coastal management is also constrained by a multiplicity of agencies and laws 
that do not provide adequate demarcation of responsibility or authority to manage coastal 
zones in a sustainable manner.   Until this weakness is addressed, official building set-
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backs are unlikely to be fully observed and sand mining in sensitive areas is likely to 
continue. 

On the other hand, better management of watersheds should assist in reducing erosion 
and sediment load reaching marine waters, which should, in turn, reduce sediment 
damage to coral reefs and help maintain their value as storm protection to the inshore 
coastal zone and as a tourist amenity.   Coastal wetland areas will continue to be under 
threat of destruction by construction of tourism related facilities until a comprehensive 
land use plan, which includes areas set aside for hotel development, is developed, 
accepted and in force. 

The plan will make recommendations for renewed attention to be placed in this direction. 
 

3.3.4. Institutional Capacity Building 
3.3.4.1. Drought Management Council 
It is envisaged that the setting up of a Drought Management Council, or other similar 
body could help significantly to raise awareness of the problems associated with drought 
and could help to increase the nation’s preparedness and ability to mitigate the effects of 
drought episodes.   As a minimum, such a council should be comprised of representatives 
of the following agencies and organisations:  Meteorological Services; Public Utilities 
Authority (Water Division); Ministry of Agriculture (Environment Division, Soil and 
Water Conservation Unit, Forestry Unit, Veterinary and Livestock Division); Fire 
Services and the National Office of Disaster Services (NODS). 
The responsibilities of the Council would be to provide a forum for discussion of drought 
management issues and for development of information systems, drought warning 
systems and for implementing mitigation measures in a coordinated and comprehensive 
manner. 
As suggested earlier, the Council could make recommendations for the establishment of a 
Drought Alert mechanism, something akin to the current hurricane warning system, 
where levels of watch and warning are instituted in the approach of a Tropical Storm or 
Hurricane.  Given that drought is much more difficult to predict than the path and 
destructiveness of an approaching hurricane, a more flexible and multi-stage system may 
be more appropriate.  Definitions of different types of drought will have to be made and 
the distinction between agricultural and meteorological drought to be clearly understood.  
It is quite possible, for instance, three months into a “normal” (i.e. - average) dry season 
following a “normal” wet season, for the surface water catchments to be full, or nearly so, 
but for shallow rooted crops to be wilting and dying for lack of moisture.  This situation 
does not represent a meteorological drought, nor a  national water shortage situation, but 
it does represent a level of agricultural drought. 
However, the intention of the drought alert system should be to provide both an early 
warning mechanism as well as a suite of actions/responses that should follow on the 
declaration of a particular level of drought warning. 
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3.3.4.2. Improving information resources relating to land degradation processes, 
monitoring and amelioration 
It was recognised by the Technical Advisory Committee that there was a glaring lack of 
real-time data and technical information relating to many aspects of drought and other 
aspects of land degradation.  If the management of land degradation is to be significantly 
improved, it will be necessary to expand the geographical coverage and to increase the 
types of data collected.   It will also be necessary to analyse this data and to prepare 
reports that can provide useful guidance to crop and livestock farmers, horticulturalists, 
agricultural marketing persons and others.  Some suggestions are made with regard to 
meteorological and water resources data and information for land use and land 
degradation monitoring. 
Data on Water Resources:  In 2004, Antigua is less well supplied with meteorological 
data of use for agriculture and determination of drought status than it was in the 1960’s.  
Formerly, rainfall data was collected at each sugar estate and Government Agricultural 
Station.  Currently there is one official meteorological station located at the V.C. Bird 
International Airport (Coolidge).  Additional rainfall data is collected and reported at 
several private facilities and two agricultural stations.  Summaries of this data are 
provided by the PROMIS reports.  The geographical coverage of these stations is not 
very wide and detailed information is not easily accessible. The Water Division of APUA 
has no rainfall collection system, so is not able to  monitor potential surface catchment 
inflows. Rainfall intensity is not measured at any station except at the CARDI Field 
Station.  Again, these records do not feed into any central system.   Pan evaporation is 
also not measured anywhere except at the CARDI field station.   Soil moisture levels are 
not measured at any of these stations.  Weather reports do not include any cumulative 
information for other than the current month, so it is difficult to gauge longer term trends 
in rainfall amount.  Totals for 3, 6 or 12 month periods are rarely available, except by 
extrapolation from data for Coolidge on the Met Services website.  Until very recently, 
there was no official weather station in Barbuda, however, an automated weather station 
has recently started operating in Barbuda. 

The plan recommends that additional meteorological data should be collected by the 
establishment of additional stations to form a comprehensive network of sites including 
important watersheds and that the feasibility of using automatic solar powered stations 
should be examined to reduce costs and increase reliability and ease of data collection 
and handling.  Evapotranspiration, wind speed and soil moisture data need to be collected 
at a few, well chosen, representative locations to provide additional data for agricultural 
and drought monitoring purposes. 

Hydrological information:   The situation with respect to information on surface and 
ground water supply is that very little information is publicly available.  The Water 
Division of APUA collects limited data on reservoir levels and extrapolates available 
volumes and may record drawdown levels in some of the wells it operates.  Generally, 
the salinity of water extracted and absence of bacterial contamination are the major 
concerns of the authority.  It does not make public this information so it can not currently 
be used to provide information on the extent of depletion of groundwater resources in the 
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event of a drought situation.  This information would be useful in determining particular 
stages of a drought event.  The plan will recommend the provision of regular reports to 
the Drought Management Council on the status of the surface and ground water status as 
part of its drought monitoring function. 

Geographical Information Systems (GIS) capability:  Monitoring and reporting on the 
status of land degradation effectively requires the use of geographical information system 
technology and hardware.  GIS enables the handling of spatial information (maps) and 
location specific data, such as details of soil status in a particular parcel of land, in a 
digitised system that can be used to store and process large amounts of information 
accurately and with great flexibility.  Maps of a variety of features and with specific data 
attached to particular objects on the map can be easily constructed once the information is 
available in digitised form.  Relationships between various spatial parameters can be 
investigated and demarcation of areas with specific combinations of characteristics can 
be easily identified and displayed.  It is therefore a very important tool for management 
of land and for identifying trends not so easily observable on the ground or from tables of 
data. 
There is a significant capability for using GIS technology residing in the various agencies 
that may have responsibilities for managing land degradation.  However, the systems are  
not integrated and much of the basic data required is not yet in digitised form, or is absent 
altogether.  Some aspects of the data which is needed have been mentioned already.   The 
effective management of land degradation will require a more fully integrated and 
functional GIS capability within the major agencies with responsibility for land 
degradation.  The NAP will recommend some measures that  can be taken to establish 
such a capability at minimum cost and taking into account current equipment and human 
resource skills that are already available. 

Legislation 
The draft Environmental Management Act goes a considerable way towards establishing 
a legal base to support many of the changes that have been highlighted as necessary for 
better land and coastal management practices.   However, considering the importance of 
watersheds, the draft Act is rather weak on the subject of watershed protection and 
management.  The key issue of who has responsibility for their management is not 
addressed   Also, the kinds of restrictions that can be placed on privately owned 
watershed land are not dealt with.  This also needs to be rectified.  Some attempt needs to 
be made to develop a set of criteria that can assist in  identifying watershed lands of 
critical importance to both water supply and land degradation concerns.  These can then 
be prioritised for appropriate protection measures. 
Legislation regarding the control of “squatting” cattle is also well along the road to final 
enactment.  However, in the absence of an appropriate national livestock management 
policy and plan, it will be difficult to enforce effectively.  A parallel effort therefore 
needs to be made to develop and implement such a policy.  There may be an opportunity, 
if approached in the right manner, to convince the current donors supporting the Bont 
Tick eradication programme to agree that the success of the eradication plan will 
ultimately depend on changes to the underlying livestock management systems being 
used and that therefore project support is needed to focus attention on the wider aspects 
of livestock management in the context of a national livestock sector plan. 
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3.3.5. Building Institutional Capacity 
There is little doubt that there is currently inadequate institutional capacity, even to 
adequately monitor the status of land degradation on a routine basis, far less, to be able to 
institute the measures needed to curb continued degradation and to rehabilitate already 
degraded lands.  In particular, the Forestry Unit, which should play a significant role in 
the monitoring and management of forest lands is severely under resourced both in 
human resources and in materials and equipment.  Given the current economic 
conditions, significant increases in staffing or material resources for the Forestry Unit or 
other government agencies is unlikely without external support. Some input or 
contribution from the Public Utilities Authority towards management of key watersheds 
as the source of the water they sell should be discussed among the relevant institutions.   
However, since water is currently sold at a price subsidised by the other products 
provided by the Authority, agreement on such an arrangement might be difficult to 
obtain.  Some assistance in specific areas and in limited forms might be available from 
special interest and community groups.   Again, this would be likely to be of an ad hoc 
nature, and suitable only for tackling localised problems or issues.  Some additional 
opportunities may exist for accessing project funds restricted to NGOs by working in 
collaboration with NGOs such as the  Gilbert Centre for Agricultural and Rural 
Development (GARDC) and the  Environmental Awareness Group (EAG) which have 
successfully accessed donor funding and have already engaged in collaborative projects 
with government agencies. 
Another approach may be for the development of a major national water resources 
project which would include watershed rehabilitation and management interventions 
among a suite of objectives related to surface and groundwater resources development. 
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