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4.1 Terrain 

The parish of Manchester consists largely of a high limestoneplateau. 
Other physiographic regions include: 
 A small mountainous region in the extreme north and north-east, 

formed of dissected tuffs and shales; 
 A small discontinuous coastal strip of mangrove and beach sand, 

which is widest at Alligator Pond;  
 A small area of rolling hill topography around Comfort Hall; and 
 A narrow extension of the Clarendon Vere Plain. 

The Limestone Plateau is a large faulted block that has undergone a 
downward tilt to the east.  It reaches over 3,000 feet in the north (Mt. 
Denham 3,236 ft.) and west (Huntley 3,I34 ft.).  The northern section 
of the very steep west-facing scarp overlooking St. Elizabeth is called 
the Don Figuerero (or Figueroa) Mountains (Figure 4-1). 

The plateau’s southern section is divided into the May Day and 
Carpenters Mountains. The surface displays “karst” topography 
(weathered and dissolved limestone) in various stages of development.  
At higher elevations mature karst (“Cockpit Country”) is evident, with 
huge sinkholes, solution hollows, collapse structures and little or no 
surface drainage.  

The Mountains are part of a larger region extending into neighboring 
parishes known as the "Central Inlier."  About 3,000 feet above sea 
level at its highest elevation, it consists of deeply dissected valleys.  
The Hectors and upper Cave Rivers and their tributaries have down cut 
to produce knife-edged ridges with slopes so steep that in some places 
they have still to reach a state of equilibrium.   

Most of the parish is between 1,000 and 3,000 feet above sea level 
(Figure 4-2): 
 Below 1,000 feet (304.8 m):   47 square miles  
 1,000 to 2,000 feet (304.8-605.6m): 151 square miles 
 2,000 to 3,000 feet (605.6-914.4m): 142 square miles 

Figure 4-1  Spur Tree Scarp  (J. Tyndale-Biscoe) 

4.2 Climate and Weather Patterns  

Rainfall.   Mean annual average rainfall is 2,032 mm (80 inches) per 
year.  The historical pattern has light rains in May, a summer dry season 
marked by brief but torrential thunderstorms, a main rainy season from 
September to November and a marked dry season from November to 
April.  However, both annual totals and daily rainfall patterns are 
highly variable.  The stationary weather system over central Jamaica in 
June and July 2002 produced two-thirds of the parish’s annual rainfall 
in 15 days. 

Annual rainfall gradients decrease from north to south and west to east.  
The northern mountains have the highest volumes, often in the form of 
heavy fog.  In the center, Mandeville averages over 80 inches while 
amounts are lower in sheltered parts, such as Grove Place.  
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South Manchester has a dry climate.  With no surface drainage and 
extremely permeable "red bauxite" soil over White Limestone, the area is 
heavily dependent on catchment of rainfall and often suffers from drought.  
The climate of the South Manchester plateau has been made drier by the 
effects of bauxite mining.  Mining has removed the topsoil and the trees 
that formerly attracted rainfall, slowed percolation and broke the force of 
the drying coastal winds. 
 
4.3 Geology and Lithology 

4.3.1 Geological Composition1 

Almost all of Manchester is composed of White Limestone (Figure 4-3), 
formed under the sea about 2-48 million years ago.  There are small 
areas of Yellow Limestone, shales of the Central Inlier, the oldest (some 
65 million years) in Jamaica, and recent alluvium.   
Alluvium, Mangrove, etc. Recent    Quaternary 
White Limestone Formation Lower Miocene } Tertiary 
Yellow Limestone Formation  Mid Eocene      } 
Shales, Conglomerates, Tuffs Maestrichtian Cretaceous. 
 
White Limestone Formation.   Manchester is underlain almost entirely 
by a large block of White Limestone, part of the great Limestone 
Plateau of Jamaica.  Faulting, trending north-northwest to south/south-
east, is evident, resulting in a steep west-southwest facing escarpment 
overlooking the St. Elizabeth Plain.  The dip slope appears to be very 
gentle and in the opposite direction.   

Smaller faults trending along similar directions produce a smaller scarp 
overlooking the Vere Plain.  The White Limestone is normally very 
pure, hard and massively bedded, displaying typical karst type 
weathering with abundant sinkholes and dry valleys.  Bauxitic soil of 
varying thickness of covers the surface of the White Limestone.  

Yellow Limestone Formation.  Rocks in this formation underlie the 
White Limestone and are exposed in the north of Manchester along the 
southern edge of that part of the "Central Inlier" of Jamaica.  The 

 
1 This description is taken from the Soil and Land Use Survey #17, Parish of Manchester, 
UWI Trinidad, 1964, and the Geological Survey of Jamaica, 1958 

Yellow Limestone Formation is also found in a small area just south of 
Spur Tree and again at Comfort Hall. The formation contains a very 
variable thickness of acid yellow-brown to red-brown shales, which 
may have occasional sandy beds, and a considerable thickness of 
impure flaggy, chalky or nodular yellow-grey or pale yellow-brown 
limestone.  The rocks are considered to be of Mid Eocene age. 

Cretaceous Shales, Conglomerates and Tuffs.  These rocks, which 
occur below the Yellow Limestone Formation, are exposed in the 
northeast corner of the parish and form part of the "Central Inlier." They 
are easily erodible and give rise to deeply dissected topography.  They 
have usually weathered to a red, red-brown or yellow-brown color, 
having lost most of thire original basic rock constituents.  

Alluvium, Mangrove, etc.  Only small areas of alluvium and mangrove 
are found in Manchester.  A small strip of mangrove and old beach 
sands skirts the coast at Long Bay.  Other small areas of alluvium occur 
at Alligator Pond, near Troy in the north, and along the boundary 
between Manchester and the Vere Plains of Clarendon. 
 
4.3.2 Commercially Important Industrial Mineral Resources 

The parish is underlain mainly by the Newport, Troy/Claremount and 
Walderston-Brown’s Town members of the White Limestone 
Formation. Table 4.1 provides a description and possible uses.  

The most important economic mineral in Jamaica is bauxite, which 
occurs in large deposits associated with the White Limestone across 
some 90% of the parish.  The ore is a soft to moderately hard, red, 
earthy material.  Manchester’s bauxite is of the terra-rossa type and fills 
solution pockets, depressions and glades in the limestone.  The 
alumina content ranges around 50 per cent, iron oxide about 20 per 
cent, silica generally less than three per cent, titanium about two per 
cent, and combined water about 27 per cent.   

The quality of the bauxite varies across the parish, with higher 
monohydrate levels occurring southwest of Sixteen-mile Gully.  A high 
monohydrate content increases processing cost and thus lowers quality.  
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Table 4.1 Commercially Important Minerals in the White Limestone 
Formation 
 

MEMBER PHYSICAL DESCRIPTION POSSIBLE USES 
Troy Highly recrystallised and 

partly dolomitized  
Metallurgical and chemical 
purposes. Aggregate, road 
metal, dimension stone and 
terrazzo tile chips. 

Claremount  (sandy) limestone, hard, 
well bedded. 

Metallurgical and chemical 
purposes. Riprap, dimension 
stone etc. 

Newport Ranges from soft chalky, 
rubbly and nodular types 
to hard compact 
recrystallised limestone. 

As above for compact 
limestone. Landfill uses for the 
soft and rubbly limestone. 

Somerset Pink to white, hard, 
bioclastic limestone   

As above 

Walderston/ 
Browns Town 

Non-chalky, soft, rubbly to 
bioclastic limestone 

Landfill, road metal, fillers 
(whitening) and chemical uses 

Source: Mines and Geology Division 

 
Guano.  Many caves in Jamaica contain guano, formed mostly from bat 
droppings whose phosphate content has been fixed by chemical 
reactions with the limestone. These deposits have traditionally been 
mined for fertilizer.  There are no recent data about reserves and most 
accessible deposits have probably already been exhausted.  Should any 
reserves remain, selection of caves for mining and the granting of 
permits should take into consideration: whether the guano contains 
important fossils; whether the cave contains important bat colonies that 
might be disturbed by mining; and whether the caves (if large) have 
been surveyed by biologists for rare and unusual species of animals.  

Other Mineral Resources.  The coastal sands of the area are rich in 
minerals.  The long-shore current tends to transport titanium and iron-
rich sand along the coast.  The effects can be seen after rough weather, 
when bands of black sand (so high in iron that a magnet is attracted) 
form on beaches.  The black sand mixes with the white sand to 
produce the characteristic greyish sands of Treasure Beach.  Sub-sea 
deposits of antimony and titanium occur in Alligator Pond but not 
apparently in commercially viable quantities.  

4.4 Hydrology 

4.4.1    Rivers 

There is a common but misguided view that the parish has no rivers.  
In fact, as Figure 4-2 shows, it has at least twelve small rivers, ten 
surface and two underground, in five watersheds:2  
 the northeast-draining Rio Bueno-White River;  
 the eastward-draining Rio Minho;  
 the southeast-draining Milk River;  
 the westward-draining Black River; and  
 the central, southward-draining Guts River/Alligator Hole 

watersheds.  

The Plateau and Coastal Area.  Most of the plateau lacks surface 
running water but there are streams on the periphery.   

The Newport member of the Manchester Highlands limestone 
formation is classified as an aquifer but has relatively low porosity.  
However, the limestone is highly karstic; water dissolves and enlarges 
fissures and discontinuities (fissures, faults, joints and bedding planes). 
As a result, an extensive network of underground water conduits has 
emerged.  These may be associated with subterranean chambers or 
sinkholes, which act as a natural drainage for surface water runoff. 

As a consequence, there is negligible surface water flow.   Ground 
water depth in the Highlands is in excess of 200m. The groundwater 
discharges at springs to form streams and rivers along the eastern scarp 
and along the coastline between Alligator Pond and Long Bay. 

 A small river in Spice Grove, in the Spur Tree area to the west, is 
very visible during the rainy season and produces a fine waterfall 
along the St. Elizabeth border.  Further south, similar small streams 
drain the western Carpenters Mountains. 

 Minor perennial streams drain the Manchester Highlands to the 
south and are fed by groundwater discharge from the limestone 
aquifer. These are, from west to east: 

                                                           
2 The Water Resources Authority and the National Environment and Planning Agency 

divide Jamaica into 26 watersheds or watershed management units (WMUs). 
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– Alligator Pond River; 
– Guts River – all habitats for the West Indian Manatee and the 

Crocodile; 
– Rodgers River; 
– Two Rivers 
– Crambie River;  
– Swift River; and 
– Alligator Hole River. 

The Swift River has the highest flow, followed by the Alligator Hole.  
As a consequence, both have potential for the development of their 
resources.  The Guts River is extremely rich in agricultural crop 
nutrients.  The coast also contains a natural depression known as 
"God's Well."   

 The Sixteen Mile Gully, an underground river and a number of 
springs as well as the rivers are in hydraulic continuity with the 
Canoe Valley wetland in the dry south.   

 Fresh water is seasonally available from intermittent streams, such as 
the upper reaches of the Milk River.  The Milk River is fed by another 
underground river that originates in the hilly Banana Ground area 
and a spring, or springs, that may stop flowing during dry seasons.  
The Milk River, flows on the surface for a short distance north of 
Porus, flows under the western part of the town and reappears to run 
parallel to the main road as far as Scott’s Pass and eventually 
becomes to lower Milk River in Clarendon.  The extreme rains of 
June-July 2002 raised the level of the aquifer, allowing innumerable 
springs to start flowing and causing the river to surface, severely 
disrupting the town of Porus (Figures 4-9 and DA7-2). 

Northern Shale Mountain Rivers.  The mountains, in contrast, abound 
with streams of running water, including three rivers: 

 Hector’s River, which rises in Cockpit Country, forms the northern 
boundary of the parish.  A tributary of the Black River hydrologic 
system, it flows roughly westerly before disappearing into the 
limestone 1.5 miles beyond Cave.  The river reappears in the vicinity 
of Auchtembeddie, flows spectacularly through Oxford near the St. 
Elizabeth border as the One-Eye River, where it disappears again 

before surfacing near Raheen, St. Elizabeth.  The flow is so significant 
that in the past the river was a possible candidate for a mini 
hydroelectricity plant; 

 The generally east-flowing Cave River.  The upper Cave River is 
gradually “beheading” the westward-flowing drainage; and 

 A small, unnamed river, which has never run dry, runs to and from 
the long and popular Goury (Ghouri) Cave.   

 
4.4.2     Surface and Groundwater Resources 

Rises and Sinks.  Drainage in karstic limestone is a complex 
combination of surface and underground water and streams.  Rain 
dissolves cracks in limestone and eventually collects in sufficient 
volume to rise back to the surface, flooding the bottom of cockpits.  
Underground rivers that rise in blue holes may flow on the surface a 
short distance and then disappear in sinks. Because of their importance 
to water supply and quality downstream and their potential to change 
level and course, much more needs to be understood about 
Manchester’s usually “out of sight, out of mind” underground waters.  
This is especially the case in Porus, described above.  The extensive 
underground flow comes to the surface in times of prolonged rain and 
is not susceptible to containment in channels. 

“The "Devil's Hole" at Ramble, near Porus is said to be a very huge 
stone hole without a bottom, from which water finds its way to the 
Milk River in Clarendon.  It is also said that several funnel-like stone 
holes lead from different directions into the Devil's Hole. 

“Located at Christiana Bottom, there is an 800-foot gorge.  Coursing 
along the gorge is one of the tributaries of the Rio Minho, which 
supplies two jade blue swimming holes.  ‘One is said to be bottomless, 
but it does not deter those who say so from diving in.’”  (Manchester 
Guidebook) 

Caves.  Limestone is typically rich in caves and Northern Manchester 
is well endowed.  Oxford Cave in the Mile Gully DA is the best-
known and has suffered from insensitive use.   Goury Cave, Goldings 
River Cave and Coffee River Cave (Figures 4-4 and 4-5) are extensive 
and impressive systems.  
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Altogether 157 caves have been documented, 
although relatively few have been explored 
and mapped.3   
 
 
 
 
 
 
 
 
 
 

           
3 Alan Fincham, Jamaica Underground, 1967, revised 1997 

4.4.3 Water Resources  

Exploited Resources.  In the northern shale mountains, the east-flowing 
Cave River is the leading supply of domestic water for Christiana and 
Spalding.   

The nature of the White Limestone Plateau makes it very difficult to 
provide a piped water supply.  Mandeville, however, in the center of 
the plateau, gets water from the west draining springs and streams, 
pumped back from Pepper in St. Elizabeth and from wells at Porus.   Figure 4-4  Coffee River Cave (Fincham
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, Water Master Plan, 1991 
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Very small quantities of water may be available from sub-surface 
alluvial aquifers south of Troy as Hectors River deposits alluvium as it 
flows through the limestone aquifer.   

Very small to very large quantities of water are also available from 
small alluvial aquifers in sediment filled valleys in the west and along 
the eastern parish border. Depth to water varies, but is generally less 
than 100 meters. These areas may be suitable for hand pump wells, but 
success may depend upon encountering water-bearing fractures. 

Water Resource Prospects.  Manchester’s towns have generally 
adequate water supply systems at present.  In rural communities on the 
White Limestone rainwater has traditionally been caught from roofs or 
ground catchments and stored either in individual house tanks or in 
communal water tanks.  House and community catchments today are 
often supplemented by delivery of water to communal tanks.  During 
Profile preparation, numerous urban and rural communities have 
reported problems of poor water supply and water pressure.   

The South Coast Sustainable Development Study (SCSDS)5 noted that:  
“the monitoring of water resources within the [Rio Cobre and] Rio 
Minho Basins suggests that their reliable yields are almost fully 
developed - there is limited scope for supporting additional demand 
from new development.  …  Satisfaction of increased water demands in 
the area will [likely] have to be met by significant improvements in 
irrigation efficiency and reductions in unaccounted-for-water within the 
domestic sector.  … 

 “Between Milk River and Black River water availability is less certain 
and such sources as are likely to exist are probably located five or more 
kilometers far away from demand centers … .  Further work is required 
to prove such sources and their development is likely to be expensive.”   

It has become clear during Profile preparation that further studies are 
needed to examine the availability and engineering, financial and 
environmental feasibility of developing new water sources.  However, 
in addition, it is important to regard Manchester’s dry environment as a 
challenge to sustainable development that calls for conservation, reuse, 
avoidance of contamination, and creativity (see Chapter 7). 

 
5  Halcrow, 1999 

Water Quality.  Hector’s  
River, which supplies 
Auchtembeddie, Craighead 
and Pike is plentiful and until 
recently pure (Figure 4-6).  
Careless practices are 
beginning to threaten its purity.   

The Christiana area receives its 
water supply from the Cave 
River.  Pollution is already 
generating water hyacinth 
(Eichornia Crassipes), a sign of 
excessive nutrients and 
eutrophication (loss of 
dissolved oxygen) on this river 
(Figure 4-7).  

Figure 4-6  Falls on Hector’s River at Pike (Kenton

The Alligator Pond River also 
shows high levels of 
bacteriological contamination. 
There is also a high degree of 
salinity throughout thus 
limiting the potable use of this 
source.      

Throughout the plateau, the 
absence of sewage treatment 
threatens groundwater quality 
and hence both potential 
exploitation of new water 
sources and the ecology of 
sensitive coastal wetlands and 
waters. 

Figure 4-7  Water Hyacinth indicating pollution 
of northern rivers (Kenton Davis) 

The level of contaminants from the Kirkvine alumina plant constrains 
water resource development in affected areas of the Highlands. 
Contamination from the Nain alumina plant in St. Elizabeth threatens 
Alligator Pond.   (See Section 4.11 for further discussion). 
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4.5    Natural Hazards   

Figures 4-8a through 4-8d on this page illustrates the locations of 
flooded structures and areas during the major central Jamaica rainfall 
event of May-June, 2002.  While the most severely affected area were 
Porus and Harmons, many other parts of the parish experienced 
disruption and damage.  While some of these areas are naturally flood-
prone, the effect of deforestation must be examined in relation to the 
severity of the impact.  The parish-wide map illustrates the extent of 
areas in and around Mandeville that were affected.  In many of the latter 
areas, flooding resulted from construction over sinkholes. 

Figure 4-9 shows other areas subject to natural hazards including, in 
addition to floods, earthquakes and landslides.  The database and the 
map need to be revised to give a more complete picture for central and 
northern Manchester. 

 
 
 
 
 
 
 

Figure 4-8   Areas affected by the May-June 2000 floods:  
(a) Above, Parishwide flood reports (MPC Planning Department map);  
(b) Top right, Extent of flooding in Harmons (MPC map based on Alpart data);  
(c) Middle right, Structures flooded in Porus (MPC map);  
(d) Bottom right, Flood locations in Northern Manchester (MPC map). 
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4.6 Soils 

4.6.1 Soil Formation in Manchester 

The following description is taken from the Manchester Soil and Land 
Use Survey.6  

“Over most of Manchester the soils are very uniform.  The only major 
variations in soil pattern are a direct result of changes in parent 
material.  Topography, however, also exerts a strong influence on the 
soils causing variations in depth and degree of erosion.   

“Most of Manchester is covered by the red or brown bauxite soils, St. 
Ann and Chudleigh Clay Loams respectively.  The genesis of these soils 
has led to much discussion.  It seems improbable that they are residual 
from the White Limestone Formation, which is a group of rocks 
consisting of very pure calcium carbonate.   

“Zans (1959) puts forward a more likely theory.  He considers the 
bauxite to have been derived from alluvial clays deposited in 
depressions in the limestone during karstification prior to subsequent 
uplift.  The source rocks providing the alluvial material could have 
been the Cretaceous shales and tuffs of the "Central Inlier" which 
suffered rapid erosion on the breaching of the limestone anticline. 

“Since the bauxite soils are apparently only found over the White 
Limestone Formation it seems that the bauxite forming process was 
dependent on some special qualities possessed by the limestone.  It is 
suggested that the high alkalinity and extremely rapid drainage 
conditions of the limestone were conducive to the desilication of the 
overlying alluvial clays. 

“The remaining soils of Manchester are mainly confined to the "Central 
Inlier" and are lithosolic... [with] small areas of recent alluvium.”  

4.6.2 Soil Classification 

The Soil and Land Use Survey of Manchester7 classified soils as follows 
for convenience of alignment with land capability criteria: 

 

                                                                                                                          

6 Regional Research Centre, Imperial College of Tropical Agriculture, UWI, Trinidad, Soil 
and Land-Use Surveys, No. 17, Jamaica, Parish of Manchester, July 1964. 

 
 

A.  Soils on Uplands of Shales, Conglomerates and Igneous Rocks 
A1. Thin well-drained soils on weathered conglomerates, tuffs and 

hornfels (36. Donnington Gravelly Loam). 
A4. Poorly drained soils with mottled clay subsoils underlain by shale 

or conglomerates (98. Deepdene Clay, 99. Boghole Clay). 
A6. Excessively drained light soils over sandstones or gravels. (96. 

Wildcane Sandy Loam). 
A7. Heavy soils on deeply weathered conglomerates, tuffs, acid shales 

and granite (32. Wirefence Clay Loam, 95. Waitabit Clay). 

B.  Soils of Limestone Uplands 
B1.  Red bauxite soils (78. St. Ann Clay Loam). 
B2.  Brown bauxite soils (73. Chudleigh Clay Loam).  
B3. Moderately deep soils with plastic clay subsoils over hard, 

fragmented and rubbly limestone (94. Carron Hall Clay).  
B4. Thin brown or reddish brown soils on hard limestone (77. Bonny 

Gate Stony Loam.) 

C. Soils of Coastal Plains, Inland Basins and Alluvial Valleys 
C3. Imperfectly or poorly drained acid soils in basins or on plains 

with mottled red or brown subsoils (67. Newell Loam, 79. Bundo 
Clay, 203. Four Paths Clay, 204. Four Paths Loam). 

C5. Poorly drained saline soils on plains (202. Rhymesbury Clay). 
C6. Well-drained or fairly well drained fight soils on recent alluvium 

(15. Cave Valley Clay Loam, 17, St. Jago Clay Loam). 
C7. Well-drained or fairly well drained heavy soils on recent 

alluvium (118.  St. Toolie's Clay, 119. Milk Pen Clay). 
C8. Poorly drained soils on recent alluvium (I04. Agualta Clay). 
C10. Excessively drained soils on sands (29.  Crane Sand). 

Figures 4-10 through 4-12 depict Manchester’s soil types, texture and 
relative susceptibility to erosion.  The suitability of the soil types for 
various types of agriculture is also examined in Chapter.  The maps are 
derived from an update of the soil classification by Computer Assisted 
Development, Inc. (CADI) for NEPA’s Watershed Division.   Additional 
work should be done to compare and resolve differences between the 
two classifications and prepare updated descriptions.   

 
7 Imperial College of Tropical Agriculture, UWI, 1964, Op. cit.  
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BOX 4.1 GENERALIZED DESCRIPTION OF THE SOILS OF MANCHESTER (Manchester Land Use and Soils Survey, 1964.) 

A. Soils on Uplands of Shales, Conglomerates and Igneous Rocks.  The few soils in this category cover very limited areas of Manchester.   

Donnington Gravelly Loam in association with Wirefence Clay Loam is found in the north-east within the "Central Inlier." It covers very steep slopes in the upper 
Hector’s, Yankee and Cave River valleys.  It is excessively erodible. Profile development is very limited.  Partly as a result the soil is of moderate inherent fertility. 

Wirefence Clay Loam is found on hilltops and slopes of less than 20o.  It is strongly weathered, highly leached, reddish brown clay loam over a very highly acidic 
red clay.  The subsoil is very erodible.  Much erosion damage has been caused by yam and ginger cultivation.   

Waitabit Clay covers steep slopes of up to 30o.  It is found overlying Donnington Gravelly Loam and Wirefence Clay Loam in the "Central Inlier" and near Comfort 
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Hall.  It is a well-drained acidic, brown clay overlying a very acidic reddish yellow subsoil.   

Deepdene Clay, also derived from Donnington Gravelly Loam but covering gentler slopes, is a poorer drained soil
acidic clay subsoil.  It is found near Comfort Hall in association with Wirefence Clay Loam and the Boghole Clay, 

Wildcane Sandy Loam, derived from relatively unconsolidated sands or soft sandstone beds in the Yellow Limesto
Christiana and just north of Spur Tree.  Shallow, brown, excessively well-drained and light textured, the soil is of lo
occurring on steep slopes, it is almost always cultivated because it is easily worked.   

B.  Soils of Limestone Uplands.  St. Ann Clay Loam and Chudleigh Clay Loam (the “red” and “brown” bauxite soil
Stony Loam, cover almost the whole of Manchester.  

Chudleigh Clay Loam only occurs in the wetter northern half of the parish.  It consists of a friable brown clay loam
clay. It has a slightly higher fertility status and better water retaining capabilities than St. Ann Clay Loam.   

St. Ann Clay Loam is normally a deep very well drained red, acid soil of low fertility and poor water retaining abili
horizontal section, though varying in depth. 

Bonny Gate Stony Loam, which occurs in association with the "bauxite soils," consists of a friable brown clay loam
potential and wherever possible it should be left in natural forest.  Much of the agricultural potential of St. Ann and
of association with Bonny Gate. 

Carron Hall Clay derived from Yellow Limestone occurs along the edge of the "Central Inlier," at Comfort Hall and
grey brown clay over a sticky alkaline yellow clay.  Shallowness and stoniness offset the good structure, drainage a

C. Soils of the Coastal Plains, Inland Basins and Alluvial Valleys.  This major category of soils is very poorly rep
soils occur over very limited areas near the boundaries of the parish and clays occur in the Vere Plains area.   

Cave Valley Clay Loam, a well-drained fertile brown soil with little profile development, covers a small area in the

Agualta Clay is a poorly-drained dark brown clay which may be saline, a condition which can be removed by irrig

Milk Pen Clay is an acidic, reddish brown, deep, well-drained soil of moderate fertility, developed from calcareous

St. Toolie's Clay, similarly derived, is a dark grey soil over a brownish-yellow clay over marl, with stringers of mar

Four Paths and Bundo -- older alluvial soils that occur at slightly higher elevations, are deeply weathered and stron
Highly acidic and of low fertility, they are suitable for pasture and, with fertilization, moderately good sugar cane a

Newell Loam, in the Alligator Pond area, also contains small hard black shot in a brown to light brown matrix.  Ve
where soil water conditions are satisfactory. 

Crane Sand occurring along the coastal strip, consists of old beach sand with a little organic matter.  It can support
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4.7 Terrestrial Resources 

4.7.1 Ecology 

Jamaica's biodiversity is not high compared to continental countries, 
but compared to other oceanic islands it is outstanding.  Jamaica has 
more endemic birds than any other Caribbean island and high levels 
of endemism among many other groups of animals and plants.  Many 
species are also rare, and vulnerable to change in their fragile habitats.   

The highest levels of biodiversity in Jamaica are found in the Cockpit 
Country in central and southern Trelawny.   The Northern Manchester 
limestone exhibits many similar characteristics but with higher levels 
of human disturbance. Auchtembeddie is considered to be one of the 
gateways to the Cockpit Country. 

Despite their potential value, the capacity of Jamaica's fauna and flora 
to provide resources such as drugs and raw materials, or to be used in 
horticulture, forestry or biological control of pests has hardly been 
explored.  This is related to a generally low level of knowledge of the 
natural ecosystems and their species, to the lack of systematic 
recording of traditional knowledge, and to the difficulties and expense 
of research and development. 

Manchester was almost certainly once covered by forest.  Clearing for 
cultivation, burning to make charcoal, and timber felling for furniture 
and now for fish pot and yam sticks have had and continue to have 
devastating effects, leaving only remnants of secondary forest. 

The main terrestrial habitat types in the parish are described below 
using the system of classification from the Rapid Ecological 
Assessment of Jamaica.8  These habitats are mapped in Figure 4-13. 
The distribution and characteristics of these habitats within the parish 
and adjacent areas, which are strongly influenced by rainfall gradients 
(Section 4.2) are summarized below.   

4.7.2 Habitats 

Dry Limestone Forest.  This is a rare and diminishing habitat world-
wide.  In Jamaica it remains only as isolated areas on high ground.   

 
 

8 (Grossman, lremonger, & Muchoney; 1991) 

On the south coast, the primary areas are the Hellshire Hills, Portland 
Ridge, Brazilletto Mountains and, closest to the Manchester border, 
Round Hill.  Breeding habitat for a variety of birds and some 271 
species of flowering plants, many endemics, have been recorded.   

Other dry limestone forest areas on the south coast are smaller, more 
degraded, and contain fewer rare species.  While these areas are less 
important for conservation, they could be suitable for enhancement 
projects such as captive breeding and reintroduction of species such as 
the Caribbean dove and some of the flowering plants found in the 
neighboring forest areas.  In the southern part of the Manchester 
plateau, mining of bauxite has left islands of degraded forest, removed 
bird habitat and altered microclimates.   

Wet Limestone Forest.  The largest areas of this habitat are large 
expanses of hills and lowlands in the Cockpit Country, renowned for its 
high levels of plant biodiversity.  Many of Jamaica's more than 800 
endemic species of plants occur in the wet limestone forests of Cockpit 
Country, including 101 species that do not occur elsewhere.  All of 
Jamaica's 25 species of endemic birds (more than any other oceanic 
island) can be found in the Cockpit Country, plus two rare sub-species, 
the Golden Swallow (possibly extinct) and Plain Pigeon. 

The plants of the sides of the rocky hills, which tend to be short, shrubby and 
adapted to growing on poor, rocky soils, include many Cockpit Country 
endemics.  The forests of the fringes of the Cockpit Country are fragmented as a 
result of clearance of land for agriculture, timber and stick extraction. However, 
much intact forest survives in the more remote areas.  Extensive areas are 
included in forest reserves, but it is the inaccessibility of the terrain that has 
effectively protected the forests. Jamaica has the unfortunate distinction of 
having the world’s highest rate of deforestation and it is thought that less than 
5% of Jamaica's original forests survive relatively intact.  All remaining old-
growth forests are prime candidates for immediate, effective protection. 
Nevertheless, prospecting licenses have been issued for limestone and bauxite 
in the Cockpit Country.  

Mining and clearance cannot be compatible with conservation in the Cockpit 
Country forests.  There are no mitigation measures that can maintain or 
restore ecological integrity or watershed functions during or after mining. 
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There are heavily disturbed remnants of wet limestone forest in the 
Manchester Highlands (Figures 4-14 and 4-15).  The ecological habitats 
in this area have been severely damaged by clearing for agriculture, 
lumber and charcoal burning.  As a result there are lesser species that 
are to be seen in areas where the forest is undisturbed. There have 
been no botanical descriptions of the Don Figueroa Mountains but the 
forests appear to be intermediate between the moist Cockpit Country 
forests and the dry and very dry southern forests.9  Some of the species 
mentioned above also inhabit the disturbed areas, although the 
number of species declines as disturbance increases.   

The following generalized descriptions are drawn from SCSDS10 

Scrub.  This covers about 10% of the SCSDS south coast area 
(Hellshire to Negril) and occurs as a natural habitat (primary scrub), 
and as secondary re-growth in disturbed areas.   

Primary scrub exists at the exterior of Hellshire Hills and in the coastal 
lowlands of Manchester, St Elizabeth and Westmoreland.  The 
vegetation is diverse, comprising cacti, acacia thorn and associated 
species.  The fauna is rich and adjacent to limestone forest the scrub 
can contain some rare species, including trees (Nectandra 
membranacea and Allophylus Pachyphyllus) and the bushy shrub 
Isiduim Albescens.  It is a valuable habitat, sensitive to disturbance.   

Secondary scrub is less diverse, and generally supports only common 
species of fauna and flora.  It is not a sensitive habitat, although it may 
be valuable buffer, protecting more sensitive habitats from disturbance. 

Woodland.  Woodland covers about 10% of the SCSDS area. This is 
secondary vegetation, in various stages of succession, following land 
clearing for agriculture.  The large expanses of shrubs and grassland 
are inhabited mostly by common species, with occasional small 
clumps of moderate height trees.   

Terrestrial Herbaceous Vegetation includes all agricultural crops, 
grasslands and induced savannas.  It covers about 30% of the SCSDS 
area and a much higher percentage in Manchester.  It is a mixture of 
naturally occurring grasses and small trees, plus large areas of 

 
9 Ann Sutton, personal communication, 2002 
10 Halcrow, 1999 

vegetables and small areas of cane, corn, coffee and citrus (Sections 8-
3 and 8-13).  The fauna are mostly common species. It has the lowest 
sensitivity as a habitat because it is subject to regular disturbance. 

Wetlands.  There are two types of wetland, which together cover 
about 10% of the SCSDS study area: herbaceous swamps in fresh and 
brackish waters; and mangrove woodland in marine conditions. 

In Manchester both types occur primarily around the Canoe Valley 
area. This is a long narrow strip of wetland located, between the hill 
and the sea, in southern Manchester. It extends from Alligator Hole 
River in the east to the Gut River.   

Mangroves occur from Hellshire coast to Luana.  These areas support 
five species of mangrove, various herbs, epiphytes and shrubs and, 
where land has been subject to clearance, the golden-back fern.  
Mangrove is a threatened habitat worldwide, is highly productive, 
protects coasts from wave erosion, and is a nursery for fish and 
crustaceans. In the SCSDS area it supports 40 species of breeding 
water birds and 40 other migrants.  The primary area in Manchester is 
around Canoe Valley (see Figure 4-16).   

Herbaceous swamps in fresh and brackish waters occur along the 
Manchester coast, specifically in the Canoe Valley area. The area has a 
wide diversity of habitats including coastal dunes, sea mahoe 
(Thespesia populnea), French cotton (Calotropis procera), Lignum Vitae 
etc. Rare, endangered and endemic species are also found in the Canoe 
Valley.  Ecological studies are therefore urgently needed.   

The most significant features of the swamp area are the avifauna, which 
has a high variety of species for its relatively small area. There are 
several crocodiles in this area and the Guts River supports manatee.   
The population of this rare aquatic mammal in Jamaica is less than 100.  

Sandy Beaches.  Beaches of coral sand fringing the Alligator Cay and 
parts of the Manchester coast are important and sensitive as they are 
nesting sites for the four species of endangered turtles found in 
Jamaica, and possibly also the American crocodile.  This need not 
preclude human usage of beaches, but a more detailed knowledge of 
breeding periods and sites is necessary to avoid conflicts. 
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Offshore Cays.  Undisturbed cays provide a refuge for breeding coastal 
birds, such as roseate tern, magnificent frigate bird and others, as well 
as habitat for lizards, other reptiles and turtles.  These are sensitive 
habitats, with potential as protected bird and wildlife sanctuaries. 

Coral reefs.  Coral reefs support a great diversity of living creatures 
including commercial varieties of fish and lobster.  They protect coasts 
from the effects of hurricanes, prevent coastal erosion and contribute 
to beach formation.   

There are fringe reefs off the Manchester coast at Alligator Cay and   
scattered patch reefs and coral heads in shallow areas elsewhere along 
the south coast. Only the reefs around Alligator Reef and Treasure 
Beach are regularly visited by tourists. 

Alligator Cay is about 3 km southwest of Old Woman’s Point.  It is 
about 3km in length and forms a gentle arc facing the southeast.  
There is a sand bank, which is partially exposed at low tide.  Elkhorn 
coral (Acropora palmata) is the dominant species.  The reef is 
damaged by storm waves and silt deposition. In the late 1960s and 
early 1970s the area was popular for sport fishing but by the late 
seventies there were few fish to be seen. 

Coral reefs are among the most fragile of marine ecosystems.  They 
take hundreds of years to form and are slow to recover from damage 
such as dynamiting, collection of corals for sale, and damage from 
anchors and grounded boats.  Removal of fish by spear fishing, the 
effects of sediments, freshwater, and increased nutrients, as well as 
diseases such as coral bleaching, all upset the ecological balance of 
coral reefs and cause them to become overgrown by algae. 

Eastern sources of nutrients.  Currents running from east to west along 
the coast ensure that nutrients and sediments that enter the sea to the 
east will eventually affect the west.  Thus the effects of deforestation in 
the upper Rio Minho watershed or the hills above Alligator Pond will 
contribute to sedimentation off the Manchester and St. Elizabeth 
coasts. 

Deforestation in upper watersheds as a result of poor land use 
practices (clearance of forests for agriculture, mining and housing) on 
steep slopes reduces the retention capacity of the soils, causes severe 

erosion and flash flooding during heavy rain, with consequent damage 
to reefs and seagrass beds. 

Spear fishing of grazing fish on reefs contributes to overgrowth of 
algae, also encouraged by high nutrient levels (see Chapter 8 and DA-
9, Alligator Pond). 

Use of Alligator Cay is increasing as people visit the area to dive, fish 
and picnic.  The effects on the area have not been assessed. 

Caves.  Manchester has a significant share of Jamaica's 1,000 known 
caves.  A few prominent caves, such as those in the Oxford area, have 
been disturbed and even vandalized but very few in less accessible and 
populated locations have been examined.  Caves provide habitat for 
several common birds, bats and introduced rodents, as well as rarer 
animals.  Some of these sensitive habitats could reveal species new to 
science. 

 
4.8 Marine and Coastal Resources 

4.8.1 Oceanography 

Coastal dunes are dominant features in southern Manchester, with its 
own unique flora and fauna. These extensive dunes forming the natural 
landscape at Alligator Pond, are rarely seen in Jamaica, and are a very 
valuable resource to the parish.   The dunes, however, exhibits signs of 
extensive disturbance due to man and animal related activities such as 
housing development and grazing respectively.      

Modeling of waves and the effects of storms and hurricanes by the 
SCSDS shows that the most severe wave conditions are likely to be 
experienced from Treasure Beach to Savanna-la-Mar. Analysis of the 
predicted 50 and 100 year storms indicated that Savanna-la-Mar is the 
most vulnerable to storm surge effects along the south coast.   

For Manchester, the study showed that the coast is protected from 
storm surge to some degree by the Portland Ridge, which acts as a 
wave breaker for much of the south and southwest coast.   

Nonetheless, parts of the coast are low-lying and vulnerable not only 
to storms and hurricanes but also to the possibility of Tsunamis (very 
rare but destructive) and sea level rise. 
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The SCSDS found that: “The influence of global climate appears to be 
an average increase in wave heights of approximately 1% per year.  
The effects of the change in the wave climate are difficult to predict. 
Tide gauge measurements used to provide a prediction of sea level 
rise taking into account estimates of global rise were found to be 
extremely small.  Sea level may rise by only 14.3 mm by the year 
2023.”11   

The combination of threats demands great care and forethought with 
respect to future coastal development.  Alligator Pond is protected 
from storm surge and to some degree from sea level rise and 
Tsunamis by the ancient dunes.  Construction on the dunes could 
destabilize them and leave the community, and especially areas that 
are already below sea level, exposed and vulnerable.   
 
4.8.2 Freshwater Fisheries 

Canoe Valley.  Six rivers feed into the Canoe Valley wetland, and at 
least three are fished by small numbers of spear fishers for perch, 
snook, snapper and tarpon. The Alligator Hole River, which feeds into 
the Canoe Valley, is a designated conservation area (Manchester 
Development Order 1974) and thus is seldomly visited by fisherfolk.  

The pond at Alligator Pond provides a low-yield but sustainable 
fishery as an alternative for sea fishers when the weather is rough.  The 
pond is fed by in part by a freshwater creek but is connected to the 
sea, so catches are of snook, snapper mudfish and-jacks, compared 
with perch, crayfish, shrimp and tarpon in the freshwater streams and 
ponds.   

At Alligator Pond the currents varied from 5 to 20 cm per second, 
periodically rising to 40-45 cm per second, with a drift of seawater to 
the northwest.  The data suggests that effluent discharged at Alligator 
Pond would return to the shore in the vicinity of Port Kaiser or Lovers 
Leap.   

Water quality analysis showed that the nearshore waters were 
generally good for bathing purposes.  In terms of water quality suitable 
for marine life, with the exception of Rocky Point, all samples 
collected from Fort Clarence to Alligator Pond possessed higher levels 
                                                           

of the nutrient phosphorous than the recommended standard.  
Phosphorous is probably transported from agricultural areas, where it 
is used as a fertilizer, down the coast. 

11 Halcrow, SCSDS, Technical Report 12, p. 18, 1998. 

4.9 Vegetation 

Manchester, at one time, was almost certainly covered by forest, but 
clearing for cultivation or for burning to make charcoal, and timber 
felling have devastated the forest. 

In the present vegetation, introduced plants and trees are of the 
greatest importance.  They include bamboo, ackee (Blighia sapida), 
breadfruit, jackfruit, many types of mango, man citrus varieties, cocoa 
and bananas.  These and many others have had a great effect on the 
present landscape.  In addition, the gardens, fields and grasses include 
many introduced plants. 

Guinea grass and more recently Pangola grass are good introduced 
grazing grasses; Crab, Seymour and "Piano" grasses form many natural 
pastures of poor grazing capacity. 

Much of Manchester has been settled and cultivated for upwards of 
200 years.  Today, as a result, climax forest only exists in the 
impenetrable parts of the "Cockpit Country." 

Present Land Cover.  Figure 4-16, based on assessments made by The 
Nature Conservancy and Trees For Tomorrow in 1998, shows 
vegetation cover at that time.   The assessment requires updating, 
especially in areas of South Manchester where bauxite mining has 
taken place over the past four years.12   

The following is a general description of vegetation types that dates 
from 196413.    It requires review and updating based on more recent 
observations and recommended best practices. 

“Forest and Woodland: The original forest no longer exists in the 
accessible parts of Manchester and little effort has been expended so 
far on the restoration of woodland.  Mahoe and Caribbean Pine can 
be established and could provide a valuable asset.  Over most of 

                                                           
12  This assessment will use IKONOS satellite imagery when available in Manchester.  
13  Imperial College of Tropical Agriculture, UWI, 1964, Op. cit.  
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rocky parts of the parish trees that can only be classed as a secondary 
bush are found.  Any sizeable timber is always removed.  This 
secondary woodland frequently merges into ruinate land. 

“Ruinate and Bush: Ruinate land is neglected land that has become 
overgrown with weeds and bush.  This type of land covers large 
acreages in Manchester and is normally the result of bad land 
management.  It provides poor grazing for a few cattle or goats. 

“Pastures: A very large proportion of the parish can be described as 
pasture lands but little of it is good grassland.  Crab or Pimento grass 
is the chief natural pasture grass.  Guinea and Pangola grasses are the 
best of the introduced grazing varieties. 

“Cultivated Crops: The chief crop grown in Manchester is citrus.  
Sweet potatoes, yams, coffee and corn are also important, as are most 
crops suited to small farm holdings.  There are very few large 
properties under cultivation.”   

For a discussion of suitability and markets for a range of crops, 
together with production trends, see Chapter 8.   

Land-Use and Soil Erosion.  Each of the major physiographic regions 
has special land-use and soil erosion problems. 

The limestone plateau is covered by varying thickness of very 
permeable bauxite soils of low natural fertility.  The preservation of the 
organic matter in the to soil is essential both as a supply of nutrient and 
as a means of retaining soil moisture.  Under a farming system requiring 
bare earth type cultivation the organic matter accumulation in the 
topsoil soon disappears.  To prevent this, mulching should be used as 
far as possible.  In areas with very shallow soils (Bonny Gate Stony 
Loam) erosion is a great hazard.  Many areas have been so badly 
eroded due to cultivation that only bare limestone rubble remains.  This 
type of land should carry a permanent vegetation cover. 

In the shale mountains, slopes are naturally very steep and under the 
prevailing rainfall conditions, in which torrential storms are frequent, 
the greatest care has to be taken to prevent erosion on a massive scale.  
Most of the land, however, has been cleared of forest to grow such 
crops as yams and ginger, crops requiring bare cultivation.  The 
infiltrability and permeability of the soils are quite inadequate to cope 

with heavy rainstorms and sheet erosion, slumping and gullying have 
completely ravaged the area.  Valiant attempts are now being made to 
reverse the process by the introduction of permanent tree crops, grass 
strips and crops not requiring the baring of the soil surface. 

Manchester is a parish of small farms nearly all less than fifty acres (see 
Chapter 8).  Due to sub-division, especially by inheritance, farms tend 
to become smaller and land is turned over to bare earth cultivation to 
provide subsistence crops.  Land is degraded to a stage where it ceases 
to be productive and the process starts again at a new site. 

Land Capability.  Soil surveys provide and map fundamental information 
about the land surveyed, the nature of the soils, slope classes and erosion 
status.  With this information, additional knowledge of the climate and a 
thorough knowledge of the local agriculture, the Land Use and Soils 
Survey classified the data according to the capability for use in producing 
crops, forage plants, tree crops and forest trees.14 

At this stage it is possible to superimpose the system of Land Capability 
Classes on the detailed Soil Classification developed in the ground 
survey.  The detailed facts of the soil survey are arranged into a form for 
easy reference and direct translation into practical application.  The 
details below are taken from the Land Use and Soils Survey15 which 
summarizes the soils according to the regions defined by lithological 
and physiographic boundaries and previously described. 

“The Mountains: This area should be in tree crops, timber, food trees 
and coffee with cocoa in sheltered areas suitable to that crop.  
Improved pasture grass and the cultivation of food crops on gentle 
slopes could be incorporated into the system provided the necessary 
conservation methods are carried out.  Timber planting on some of the 
most badly degraded lands would have a very beneficial effect. 

“The Limestone Plateau: On steep, bare, rocky slopes cultivation 
should be strongly discouraged.  The reestablishment of forest and the 
prevention of the destruction of existing woodland is the only solution 
for good land-use.  Citrus and food trees can do well on slopes with a 
fair depth of soil.  Potatoes, yams and root crops can be grown in 
rotation with pasture grasses over the most favored spots. 

 
14 Imperial College of Agriculture, UWI, 1964 
15  Ibid. 
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“Suggested Lines of Investigation and Research.  The following 
suggestions for research are made in the Land Use and Soils Survey.16  
“[I]t is imperative at the outset to appreciate that they represent a 
pivotal position around which an improved land-use program must be 
evolved.  Much of the work should be carried out at suitable locations 
throughout the parish and not mainly at Government Agricultural 
Stations, since results obtained at the stations may only be valid for 
areas of the parish with similar soils, slopes and climate. 

“Rotations: Almost nothing is known about suitable rotations to include 
cultivated crops grown in the parish and change of crops is too often 
due merely to falling yields or external economic factors.  Rotations 
including pasture grasses and, if possible, an economic legume [e.g. 
red peas] needs to be investigated. 

“Conservation Practices: Information is needed on the necessity for, 
and stability and effectiveness of, different conservation practices on 
the different slopes of the major soils of the parish.  Erosion is a very 
pressing problem especially in the shale mountains and suitable anti-
erosion measures are required to supplement and bolster the planning 
of good land-use by suitable crops.  [There needs to be a return to 
terracing, as promoted by several former conservation programs.]  

“Fertiliser Responses: There is a large amount of work to be carried out 
in this field.  Manchester is a parish of small farmers growing mainly 
food crops.  The farmers are not large enough to investigate fertiliser 
treatments on their own account and as a result the type of crops they 
grow have not received as much attention as those on large estates.  
Fertiliser treatments for each crop should be worked out for all the 
major soil types. 

“Pastures: There is a great deal of room for the expansion of the 
acreage under improved pasture.  Far too much land grows very poor 
pasture grasses thickly invaded by a variety of weeds.  Guinea grass 
and Pangola grass occur in many places but the acreage could be 
greatly increased.  The use of fertilizers on pastures is only now being 
envisaged.  This practice, if established, should greatly encourage the 
belief in the need for sound pasture management.”    

 
                                                           

16 Ibid. 

4.10 Flora and Fauna  

The following draws on information developed for adjacent portions of 
those parishes, as well as from general information developed by the 
SCSDS.17  Note that data are not as complete for Manchester as for St. 
Elizabeth and Trelawny.   

Detailed recommendations for conservation of biodiversity are 
presented in Annex D. 

4.10.1 Endemic, Rare and Endangered Plants  

The Cockpit Country is renowned for its high levels of plant 
biodiversity.  Many of Jamaica's more than 800 endemic species of 
plants occur in the wet limestone forests of Cockpit Country, including 
101 species that do not occur elsewhere (local endemics).   Some of 
these endemic species can be expected to exist in Manchester’s 
disturbed wet limestone forest. 
4.10.2 Endemic, Rare and Endangered Animals  

Mountains.  There are high levels of endemism among animals of the 
Cockpit Country, including lizards, 16 amphibian species (frogs), 22 
species of reptile, 79 bird species and 72 species of butterfly. Ninety 
three percent of the frogs and seventy three percent of the lizards and 
snakes in the Cockpit Country are endemic -- and new species are still 
being discovered. 

Many of Jamaica’s more than 500 endemic species of land snails can 
be found in the Cockpit Country region.  A site in northern St. Elizabeth 
has the highest density of endemic land snails so far discovered 
anywhere in the world. 

The Jamaican Hutia (Geocapromys brownii) is an endemic brown 
rodent about the size of a rabbit. Mainly nocturnal, it inhabits rock 
crevices and tree roots in wooded hilly areas.  Its distribution is not 
known, although it may survive in the Cockpit Country.  Nationally its 
populations are declining because of hunting and habitat destruction.  

The endemic Giant Swallowtail butterfly occurs in the Cockpit Country, 
as do several other endemic butterflies. 

 
17 Halcrow, 1999. 
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Manchester’s wet limestone forests have not been studied.  Despite 
being disturbed secondary forests, they can be expected to provide 
habitat for some of the species found further north.   

As Manchester’s forests become increasingly depleted for pot and 
yam sticks and other uses, pressure is building on the Cockpit 
Country.  Solutions are to encourage replanting of forests with native 
species and to develop contolled plantations of non-invasive fast-
growing wood (leucaena, calliandra, eucalyptus, etc.) to be coppiced 
for yamsticks, fishpots and fuelwood.. 

Illegal collection of butterflies for sale is a threat to the survival of 
some species.  Butterfly ranching has potential as a source of revenue 
for local communities and for protected areas, but should be organized 
centrally to maximize revenues for protected areas, ensure equitable 
profit-sharing and to prevent illegal activities. 

Caves.  There are twenty-one species of bats (Chiroptera) in Jamaica, 
including 5 endemic sub-species, of which one is an endangered 
genus. Although not generally considered attractive, bats are of 
considerable ecological importance.  Species such as Artibeus 
jamaicensis are frugivorous and are important dispersers of tree seeds 
in the natural forests.  Seeds of many commercially important wild 
trees, including soursop, starapple, breadnut, almond and pawpaw are 
distributed by Artibeus.  Species such as Pteronotus and Macrotus are 
insectivorous and help to keep insect populations under control, while 
others (such as Monophyllus) feed on pollen and pollinate many plants 
of actual and potential economic importance.  Most bats roost in 
caves, where their accumulated droppings form guano. 

The survival of many bat colonies and their fossil reserves is 
threatened by guano mining. 

West Indian Manatee.  Canoe Valley has provided an informally 
protected habitat for several manatees (Trichechus manatus) for many 
years.  As a result of capture by fishermen manatees have become 
very rare and the national population is estimated at less than 50. 

More public education, effective enforcement and habitat 
protection are required to ensure the survival of this species. 

Marine Turtles.  Five species of marine turtles occur in Jamaican 
waters.  Of these, three -- the Hawksbill (Eretmochelys imbricata); 
Green Turtle (Chelonia mydas); and the Loggerhead (Caretta caretta) 
-- are known to occur along the Manchester coast.   

Hawksbill turtles make up the majority of Jamaica's nesting turtles.  
They do not nest in large groups.  It is unlikely that observing sea 
turtle nesting could be an important tourist attraction in Jamaica 
although any opportunity will be of great interest.  However, turtles 
on the south coast beaches are still subject to exploitation, with 
nesting females and hatchlings especially at risk.  Adults are taken 
with fish guns and caught incidentally in nets.  Unfortunately, the 
judiciary is still unaware of the critical importance of protecting sea 
turtles and penalties do not match the severity of the offence.   

Lizards.  At least nine of Jamaica's 24 species of lizards are found in 
the project area.  In addition one species, very rare or extinct species, 
the Giant Gallywasp (Diploglossus (Celestus) occiduus), a nocturnal 
skink might survive in the area. 

Species of economic importance  

a. Fish and marine resources.  Better data are needed about the 
health of coral reefs, seagrass beds and fish populations.   Fishing is 
an important way of life in Alligator Pond and in the southeastern 
part of the parish.   However, inshore fisheries have been affected by 
overfishing and declining reef quality.  The main fishing grounds for 
south coast fishermen are the New, Blossom, Walton and Pedro 
Banks.   These are also under threat. 

The conservation of Alligator Pond River, Canoe Valley and its 
rivers, Alligator Reef, and the offshore banks is a priority for the 
welfare of local fishing communities. 

b. Pest species.  Growth of invasive exotic plant species, such as 
bracken on land cleared for cultivation and subsequently abandoned, 
interrupts normal forest regeneration.  A control program for invasive 
plants is urgently needed for forest, especially in the Cockpit Country. 

Due to habitat loss, some bird species are using crops as alternative 
sources of food and are therefore considered pest birds.   
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4.11 Protected Area Proposals 

The term “protected area” connotes an area of land and/or water which 
is managed for the protection and maintenance of its ecological 
systems, biodiversity and/or specific natural, cultural or aesthetic 
resources.18   

The 1992 draft System Plan identified the following areas in 
Manchester as candidates for protection: 

 Alligator Pond  Canoe Valley 
 Compton House  Decarteret College 
 Goury Caves  Gut’s River 
 Mandeville Parish Church  Marshalls Pen 
 Martin’s Hill  Mile Gully Church 
 Round Hill  Roxborough 

 Spice Grove  Shooters Hill and Shooters 
Hill Great House  Spur Tree 

 Weir Pen Anglican Church  Williamsfield 

Other suggestions for consideration that emerged during preparation of 
the Parish Profile include: 
 Marlborough Great House; 
 Williamsfield Great House; 
 Maidstone Free Village; 
 Oxford Caves; 
 The Spur Tree Ridge Trail and Forest. 

Use the space below to add other suggested candidates. 
………………………………………………………… ………..; 
………………………………………………………… ………..; 
………………………………………………………… ………..; 
………………………………………………………… ………..; 
………………………………………………………… ………..; 
………………………………………………………… ………..; 
………………………………………………………… ………. . 

 

                                                          

18  Parks and Protected Area Policy for White Paper, GO

Groups interested in the declaration and management of any of these 
or other sites need to notify the MPC, MPDC and NEPA and/or JNHT. 

The “Forest Ring.”  Many of the natural, heritage and cultural sites 
deemed worthy of protection lie in or adjacent to the remnants of forest 
that form a discontinuous circle around the parish (Figure 4-17). The 
circle needs both protection and reinforcement with appropriate 
reforestation.  Reforestation should also create forest trails along the 
Sixteen-Mile Gully/Spur Tree Fault and the main road between Asia and 
Alligator Pond – the proposed South Coast Heritage Trail discussed 
Chapter 5.  The forest ring would also provide habitat, visual  and trail 
connections with the proposed Heritage Coast, discussed below.   

The Proposed Heritage Coastline links a number of the proposed 
protected areas: the Hodges and Font Hill National Park, Black River 
Managed Resource Protected Area, and Fort Charles to Alligator Pond 
National Protected Landscape in St. Elizabeth, and the Canoe Valley 
National Park in Manchester.   
  
 
 
 
 
 
 

The Manchester coastline is extremely remote and is recognized as of
National Park quality.  Canoe Valley is one of Jamaica’s little-known but
unique environments.  Perhaps it should stay that way – as a prized
heritage coastline valued for its remoteness.   
(Halcrow, Planning Area Analysis)   

This continuous, high quality coastal landscape is remote from human 
settlements and without major coastal roads (with the exceptions of the 
urban areas of Black River, Treasure Beach and Alligator Pond).  Both 
Font Hill and Round Hill provide very strong natural gateways to the 
Heritage Coastline, within proposed National Parks.19   

The Canoe Valley National Park (Figures 4-18 and 4-19) has been on the 
NRCA list of possible protected areas for some time.  This is an area of 
high value for biodiversity and eco-tourism combining: scenic coastal 
views; long sandy beach with turtle nesting sites; dry limestone forest at 
Round Hill; mangrove wetlands; and swamp habitats (with crocodiles).   

 
19Extension westwards would be inappropriate, because the main A2 route hugs the 

coastline between Font Hill and Savanna-la-Mar and access to the coast is restricted in 
many sections by existing development.  To the east of Milk River the landscape is 
dominated by sugar estates, so extension beyond Round Hill is also inappropriate. 
…………………
…………………
…………………
…………………
…………………
…………………
…………………

J, NRCA, 1997. 
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 Figure 4-18  (left) Canoe Valley Aerial photo, 1991 

Figure 4-19 (above)  Satellite image (from TFT SIMTEC Mosaic, 1998) 

 

Alligator Reef is proposed as a Marine Species/Habitat Management 
Area, to protect the valuable coral habitat, fish and shellfish that the site 
supports.  This area has considerable tourism potential as one of the best 
sites for snorkeling on the south coast.  A management plan should be 
developed and implemented by the NRCA in consultation with local 
stakeholders.  Management in conjunction with the Canoe Valley 
National Park is likely to be feasible. This designation aims to secure the 
effective and integrated planning of this long stretch of the south coast.  

The primary objectives along this coastline, as reflected in the 
protected area designations, are to maintain and enhance the qualities 

of the various coastal landscapes involved and to achieve careful 
management of the coastal ecosystems.   

The Heritage Coastline designation respects these objectives, but also 
has implications for tourism and can be a marketing tool to promote 
properties and attractions situated alongside the Heritage Coast.   

The Landscape Character Assessment involved categorizing the south 
coast region into consistent Character Areas based on physical 
landscape, visual quality, habitat types and cultural associations.  This 
assessment helped to identify potential areas for conservation and 
enhancement in combination with the various ecological assessments.   
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This concept should be used to link properties and attractions on the 
coastline in marketing strategies for the south coast.  

Visioning/Planning Opportunity. The Parish of Manchester, under the 
auspices of the Manchester Parish Council, with the advice of MPDC, 
needs to examine management options and determine how it wishes to 
proceed to ensure sustainable local management of this precious 
resource for the benefit of the parish and Jamaica.20 
 

 
20 The major sources and analyses are documented in Technical Report 1 (Terrestrial 

Resources), Technical Report 2 (Marine Resources), Technical Report 5 (Volume B: 
Landscape Character Assessment) and Technical Report 7 (Cultural Heritage). 

 

The proposed protected areas are based on the analysis of a large 
number of data sources, supplemented by site investigations and public 
consultations through the Parish Planning Groups.  Figure 4-20 shows 
in broad outline how one member of the MPDC proposes that the 
Canoe Valley coastal region be zoned for optimum protection and 
sustainable use. 

Figure 4-20  Sketch Recommendations for Canoe Valley Protected Area Boundaries and 
Zoning  prepared by Ann Sutton  1998 
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4.11 Summary of Man-Made Changes, Threats and Opportunities  

BOX 4.2   YAM DEFORESTATION 
A principal cause of deforestation in Manchester is traditional yam 
cultivation.  Mini-sett yams have at last (after some 25 years of 
demonstrations) literally taken root in new yam growing areas.  However, 
older farmers still cling to the varieties that produce large yams and 
require yamsticks.  As more accessible forests are destroyed, the harvesters 
venture further into the Cockpit Country and devastate mangroves (a 
preferred wood).   NEPA estimates that yam cultivation in Manchester 
requires some 12 million yamsticks per year.   

“The yamsticks used to be carried in old pickups; now its ten-wheelers 
and pretty trucks.” 

Villair Barrett, NEPA Field Officer, North Manchester 

4.11.1 Deforestation 

Deforestation has become a major problem, adversely affecting the 
surface water quality. It is estimated that forest cover has been 
disappearing at a rate of 3.3 percent per year. This destruction is for 
lumber, charcoal, cutting of roads, and the expansion of coffee crops 
and other farmland. It is also done with little to no environmental 
consideration. The farmland that is deforested is usually marginal, the 
better land being already developed.  

With the destruction of the forest cover, water runs off the surface at a 
faster rate. This causes the rivers to achieve larger peak discharges at a 
faster rate, increasing the intensity of flooding. Most rivers have 
increased sediment loads due to this problem, and it could harm the 
coral reefs and mangrove swamps. Deforestation also decreases the 
productivity of the soil on the cleared land and lessens the amount of 
infiltration, causing dryer than expected conditions. 

Deforestation results from several common practices.  These include: 

Clearing for agriculture.  Yam cultivation is having a severe impact on 
northern forests (see Figure 4-21 and Box 4.2).  Elsewhere, clearing, 
usually by burning, is evident and appears to be increasing, especially 
around Mandeville.  Locations range from the fringe of trees around 
reclaimed bauxite pits to high mountain slopes.   

Tree cutting for use in construction, furniture-making, yamsticks, 
potsticks, fuelwood, and charcoal.  This can occur wherever forests or 
stands of trees become more accessible as a result of new roads.  
Bauxite haul roads often have this effect.  People in Lancaster (Asia DA) 
recall the loss of a stand of cedar and mahogany, which may have 
resulted from haul road access.  

Trees may by cut by local people for their own use or for outside 
“businesses.” Tree cutting by itinerant chainsaw operators is a major 
problem throughout the parish.  Yamstick and fishpot stick extraction 
alone is a thriving business worth millions of dollars annually (Box 4-2).   

Mangrove poles for construction.  Mangrove poles, especially long 
straight posts from Red Mangroves and shorter poles from Black 
Mangroves, are harvested, often illegally, by boat.  They are used in 
construction of simple houses and chicken coops. 

Lack of reforestation and coppicing.  Communities are unaware of, 
have forgotten, or ignore the importance of replanting trees that are cut 
and of coppicing (cutting without killing) others.  There is also a lack of 
awareness of the many benefits of planting trees: food crops, dust, wind 
and noise buffers, erosion control, improvement of microclimate, 
habitat and visual quality, and efficient land use  (see Section 8.5.2.). 

Lack of terracing. Terraces were introduced many decades ago by the 
Christiana Land Authority (CALA) and later by the Inter-American 
Institute for Cooperation in Agriculture (IICA) to minimize the effects of Figure 4-21  Deforestation for yam cultivation, Northern Manchester 
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farming on steep slopes and erodible soils.  Over the years, perhaps 
because there was insufficient education and follow-up, farmers “cut 
down the terraces, which they felt reduced their yields.”21   Farmers 
also cultivate too close to roads, increasing the risk of erosion and the 
blocking of drains.22 

4.11.2 Fishing 

The coastal waters of Manchester are over-fished, degraded water 
quality threatens the fish in the Alligator Pond River and the reefs 
around Alligator Cay.  

Many fishermen recognize that they, their methods of fishing and the 
lack of alternative activities are responsible for the fact that “Di fishing 
business mash up bad.”  “The police should be out on the beach to 
ensure that fishermen live by the laws governing fishing.” Chapter 8 
(Section 8.4) describes the fishing methods and their effects.  

4.11.3 Bauxite Mining 

Large parts of the bauxite mining lease areas (Figure 7-6) will 
experience dramatic change over the coming years.  Bauxite mining is 
surface mining, which is land intensive, noisy, and dusty. Its economic 
benefits are accompanied by a range of adverse impacts, including:   
 Loss of production, except for a few cash (short-day) crops, from 

mined areas for a period of + 20 years; 
 Loss of fruit trees from dust damage; 
 Loss of farming livelihood and discouragement of young farmers; 
 Increased incentive to initiate alternative economic activities that 

may permanently remove soil from agricultural production; 
 Alteration of microclimate due to tree removal, including wind, 

dust, lowered rainfall and drying out of soil, especially in the 
already dry southern region; 

 Impacts on adult and child health (respiratory illness); 
 Damage to roofs, walls, furniture and clothing from dust and 

corrosion; 
 Dependency on bauxite employment and payments.   

                                                           
21 Villair Barrett, NEPA Field Officer, personal communication  
22 Ibid. 

The refining process creates a thick fluid called “red mud” which has 
high levels of sodium and hydroxide ions, iron oxides, and organic 
substances. About 1 ton of red mud waste or residue will be produced 
from each ton of alumina.  “The land mass cannot accommodate this 
high volume of waste.”23  This sodium-rich waste is ponded into a lake 
northeast of Mandeville.  The effluent is free to seep into the 
subsurface, or to mix with precipitation, creating caustic ponds. 
Ground water near Nain is contaminated by leachate from red mud 
ponds and threatens Alligator Pond.   The effluents may affect the pH 
(hydrogen-ion concentration) of the streams and cause an undesirable 
odor, discoloration, turbidity, and high coliform bacteria counts, due to 
the high organic content.   

All of these impacts of mining, whether socioeconomic or 
environmental, are closely interrelated in their direct and indirect 
effects on people’s lives and the environment.   

4.11.4 Quarrying 

The extensive mineral resources of the study area present a number of 
critical planning issues: 
Limestone and Whiting.  Manchester contains ten designated quarry 
zones and several small illegal quarries.   
 Negative impacts of limestone mining include damage to aquifers, 

visual impacts such as scarring of hillsides, dust and noise nuisance 
from blasting, mining and trucking operations and increase of 
heavy traffic on narrow winding rural roads.  

 A number of unlicensed quarry operations require the attention of 
the Division of Mines and Quarries; 

 There is potential for further extensive limestone quarrying, but a 
need to handle the extraction of this resource carefully in order to 
minimize environmental impacts. 

Sand.  Sand mining is having detrimental impacts on the South Coast 
and requires very careful management. 

4.11.5 Pollution and inappropriate disposal of wastes 

Manchester’s population growth has not been accompanied by the 
necessary improvements in infrastructure.  Current methods of waste 
                                                           
23 US Army Corps of Engineers, Water Resources Assessment of Jamaica, 1997. 
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disposal were acceptable when the population was relatively sparse 
and when water consumption and solid waste generation were much 
lower than they are now.   

Karstic limestone allows water to move rapidly between the surface 
water and ground water environments via fractures, sinkholes, springs, 
and caves. This rapid movement creates a high potential for surface 
contaminants to pollute large volumes of ground water in a short 
period of time.  

Effluents from sewage (pit latrines, soak-away pits and septic tanks), 
bauxite processing plants, some large-scale types of agro-processing 
(such as sugar refineries), and non-engineered solid waste disposal sites 
are the most prevalent manmade sources of ground water 
contamination.  Ground water sources near concentrations of pit 
latrines and soakaway pits or poorly-maintained septic tanks may have 
high fecal coliform levels. 

Agricultural runoff also contaminates groundwater.  The Guts River is 
extremely rich in agricultural crop nutrients (from over application of 
fertilizers).  This suggests that the streams that emerge from the 
limestone plateau   could threaten the quality of Canoe Valley’s 
wetlands.  Excessive nutrients from these sources will combine with the 
westward plume of nutrients (visible in Figure 1-1, Chapter 1) to 
damage the reefs around Alligator Cay. 

Finally, withdrawal groundwater in coastal areas could accelerate the 
Saltwater intrusion that has already has degraded water quality along 
the Alligator Pond coast.   

Surface water is generally fresh.  However, industry, human and animal 
wastes, insecticides and herbicides now pose threats to water quality .  
Surface sources of domestic water, such as the Hector’s and Cave 
Rivers in the northeast of the parish, are showing early signs of nutrient 
contamination.  Trees that used to help filter  

In addition, as discussed in the Alligator Pond DA Profile Summary 
(DA-9), the clay soils in the area are in their way as unsuitable for 
traditional on-plot methods of sewage disposal as karstic limestone.  
The inappropriate nature of complete absence of sanitation systems 
threatens the Alligator River and the coastal waters. 

4.11.6 Inappropriate Land Use and Ineffective Planning. The 
principal land use threats to environmental quality and sustainably 
productive land use are: 
 Unregulated proliferation of building in rural areas, requiring 

extension of roads and other infrastructure, further fragmenting 
farmlands, and subjecting natural areas to increased human 
influence; 

 Low densities in urban areas, reflecting not only taste but the lack 
of sewage collection and treatment, which raise land and house 
prices and increase pressure on rural areas;  

 Lack of awareness or unwillingness to report illegal land clearance 
and informal settlement;  

 Lack of strategic planning with regard to the selection and 
scheduling of land to be mined; and  

 Lack of access to mining lease land that may never be mined.  

These are further addressed in Chapter 7. 

4.11.7 Inappropriate Construction Practices 

There are a number of problems inherent in developing karst terrain, 
which is generally susceptible to a greater range of environmental 
impacts than any other landscape.  These potential problems are 
associated with construction over sinkholes, flooding and drainage, 
water supply, and pollution.  These are further addressed in Chapter 7 
(Section 7.14). 

4.11.8 Other Threats 

These include hunting, harvesting and wildcrafting, and the 
introduction of species that become invasive.  

4.11.9 List Additional Threats and Opportunities 
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………………………………………………………… 



4-34  Parish of Manchester Sustainable Development Profile – Part One 
 

 
 

 


	4.3.2Commercially Important Industrial Mineral Resources
	Table 4.1 Commercially Important Minerals in the White Limestone Formation
	Land Capability.  Soil surveys provide and map fundamental information about the land surveyed, the nature of the soils, slope classes and erosion status.  With this information, additional knowledge of the climate and a thorough knowledge of the local a
	4.10.2Endemic, Rare and Endangered Animals
	Mountains.  There are high levels of endemism among animals of the Cockpit Country, including lizards, 16 amphibian species (frogs), 22 species of reptile, 79 bird species and 72 species of butterfly. Ninety three percent of the frogs and seventy three
	Species of economic importance

