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In November 2017, when Prime Minister Andrew Holness proclaimed in 
parliament the Cockpit Country boundary and Cockpit Country Protected 
Area, this represented a culmination of decades of arguments over defining 
the boundaries of Cockpit Country. The boundary one chooses for Cockpit 
Country depends on the criteria one includes, and there have been at least 
7 different boundaries proposed. The CCSG proposed a large boundary that 
would include the karst geo-morphology, ecological connectivity, hydrology, 
cultural heritage and Maroon history. The CCSG also advocated for a buffer 
zone so that extraction or any other types of environmental and socially 
damaging activities would not take place right up to the boundary, and that 
a management plan be put in place that would define what activities would 
be allowed in different parts of Cockpit Country. In 2007, when then Minister, 
the late Hon. Roger Clarke declared there would be no mining in Cockpit 
Country, this declaration was made based on Cockpit Country borders yet 
to be defined. In 2007, the GoJ commissioned the Department of Geography 
and Geology, UWI, Mona, to define a boundary for the Cockpit Country. The 
boundary that was chosen by the GoJ is about one-third smaller than the 
CCSG boundary, has no buffer zone so that mining is permitted right up to 
the designated border, and allows for mining in the parts of Cockpit Country 
that are most accessible to the bauxite companies, thereby supplying them 
with the bauxite that the GoJ through its partnerships has guaranteed.

Aerial view of Cockpit Country. Jackie Tyndale-Biscoe
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EXCLUSION OF CULTURAL HERITAGE

On November 21, 2017 The Most Honourable Andrew Holness, ON, PC, MP

 presented a Statement to Parliament on the 


Delimitation of the Boundary of the Cockpit Country and the Cockpit Country Protected Area

https://go-jamaica.com/pages/cockpit/files/assets/basic-html/page-1.html


This 2017 designated boundary for a CCPA visibly 
excluded Cockpit Country Heritage Sites (Map 6, 
page 9) identified in JNHT’s 2009 Report.

The 2022 gazetted CCPA continues to 
exclude Cockpit Country Heritage Sites  
identified in JNHT’s 2009 Report.

Cockpit Country Heritage Sites
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EXCLUSION OF ECOLOGICAL HERITAGE:   
Hydrology & Caves

On November 21, 2017 The Most Honourable Andrew Holness, ON, PC, MP

 presented a Statement to Parliament on the 


Delimitation of the Boundary of the Cockpit Country and the Cockpit Country Protected Area

https://go-jamaica.com/pages/cockpit/files/assets/basic-html/page-1.html


In Map 4b (page 7) the Prime Minister showed the 
locations of cave openings to serve as proxies for the 
underground aquifer.  He did not, however, distinguish 
between relict caves in hilltops and those which are 
hydrologically active.

Mapping is useful for identifying caves within a 5-km* radius of the 
gazetted CCPA.  Cave openings also help to visualize the transition in the 
east, from the Dry Harbour Mountains south of Puerto Seco to Cockpit 
Country’s Rio Bueno Sub-basin Watershed Management Unit (see also 
next slide). 
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*The EIA for Special Mining Lease 173 identified a 5km Sphere of Influence for bauxite mining.

https://go-jamaica.com/pages/cockpit/files/assets/basic-html/page-1.html


EXCLUSION OF ECOLOGICAL HERITAGE:   
Hydrology & Rivers

The directions of Cockpit Country underground drainage flows, which feed 
Dornoch Head Rising at the source of the Rio Bueno, have been known 
since the 1970s from dye-tracing studies (Brown and Ford 1973).  Water 
Resources Authority (WRA) has confirmed proven and conjectural flows 
with additional dye-tracing efforts and, more recently, with stable isotope 
studies.  Geoffrey Marshall at WRA should be contacted for results.  


The Prime Minister did not show a map of these proven underground 
drainage flows during his 2017 speech to Parliament.
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EXCLUSION OF ECOLOGICAL HERITAGE:   
Geomorphology:  the Type Locality of Cockpit Karst

The CCPA Boundary intersects and excludes contiguous Cockpit Karst in the northwest, southwest and northeast of Cockpit Country.


See Chenoweth (2022) for quantitative GIS analyses of the northeastern area of Cockpit Country.  The quantifiable Cockpit Karst of this area was 
assigned to Special Mining Lease (SML) 173 on August 28th 2018 and excluded from the 2022 gazetted CCPA. 
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saddles are minor topographic indentations between 
summits (Chenoweth, 2003) [6]. Saddle slopes are narrow, 
soil covered slopes often located below saddles, extending 
downslope to cockpit floors or glades with colluvium at 
their bases (Chenoweth, 2003) [6]. Talus slopes form from 

the accumulation of rubble eroded from cliff faces and 
bedrock disturbance by the windthrow of trees. Cliffs are 
rocky with extremely steep to vertical slopes and summits 
are the highest locations of hills. Ridge lines are the highest 
elevation contour between two drainage basins.  

 

 
 

Fig 1: Location of the study area and sample sites in north central Jamaica, West Indies 
 

Methods 
ESRI ArcGIS Pro (version 2.8) professional desktop 
geographic information systems (GIS) software application 
is used to perform geoprocessing of spatially referenced 
datasets. The dataset is a digital surface model (DSM) with 
a horizontal spatial resolution of 30 meters (version 3.1, 
January 2021). This elevation grid was developed from the 
Panchromatic Remote-sensing Instrument for Stereo 
Mapping (PRISM), which is an optical sensor on board the 
Advanced Land Observing Satellite (ALOS-PRISM, 2022) 

[10]. The study area polygon (SML-173) was obtained from 
ArcGIS Online (ArcGIS Online, 2021) [11]. The Contour tool 
was used to create 5 m and 15 m contour intervals from the 
raster DSM. Landform profiles are created using the 
exploratory 3D Analysis Elevation Profile tool (Figure 4).  
The Flow Direction tool creates a raster of flow direction 
layer from each cell to its downslope neighbors using the 
D8 method to its steepest downslope neighbor (ESRI Help). 
The Flow Accumulation tool calculates flow as the amassed 
weight of all cells flowing into each downslope cell in the 
output raster. The Raster Calculator is used to create a raster 
layer of zero flow accumulation for ridge lines. Raster 
ridges were converted vector polylines (Figure 1).  
In conjunction with the flow direction raster the Basin tool 
was used on the DSM to delineate all drainage basins in 
SML-173. Individual study sites were selected and extracted 

from the basin layer and given generalized study site names 
for reference: North, East, Central, South, and West (Figure 
1). A 45 m fixed distance buffer was used on the study sites 
layer to expand the smaller basin polygon to include local 
peaks of surrounding limestone hills. The Find Highest or 
Lowest Point tool was used with each buffered study site to 
expand and constrain the identification of these local 
elevation features.  
 
Results 
Elevation gradually increases from north to south across the 
study area with a mean of 449 m (asl) and a standard 
deviation of 100 m. Overall, topographic change inside 
SML-173 using the 30 m DSM ranges from 197 m to 690 m 
resulting in 493 m of relief. There are 1,158 independent 
drainage basins ranging in size from 907 m2 to 868,080 m2. 
Within the study area basins there are 512 sinks or 
topographically low spots.  
The five sampled study areas (Figure 1) have an average 
basin area of 96,514 m2, and a mean highest elevation of 
541 m, mean lowest point of 444 m, with an average depth 
of 97 m (Table 1). Slopes associated with the five study 
areas are represented by a minimum mean of 2.26°, a 
maximum mean slope of 38.68°, an overall mean slope of 
20.3°, and average slope standard deviation of 8.18° (Table 
2).  

Image source: Chenoweth (2022)
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EXCLUSION OF ECOLOGICAL HERITAGE:   
Geomorphology:  the Type Locality of Cockpit Karst

• Within Special Mining Lease (SML) 173, 1,333 hectares were released by NEPA in 2022 
to allow bauxite mining.


• The “spectacular cockpit karst features” (Lyew-Ayee 2001, cited in Lyew-Ayee 2004) in 
this area of Cockpit Country are now irreparably altered by mining and haul roads.



EXCLUSION OF ECOLOGICAL HERITAGE:   
Geomorphology:  the Type Locality of Cockpit Karst

A view of the landscape in the southeast reveals how the CCPA boundary did not apply consistent parameters for traversing the Cockpit Karst of 
Cockpit Country.


As defined in The Jamaica Gazette Supplement  Vol CXLV, Friday, March 18, 2022, No. 21, the CCPA adheres to the Ulster Spring Main Road 
before turning along the track to Covey Mountain.  After following the curves of this track, the boundary transitions to straight line “open boundary” 
segments to Madras, where it briefly adheres to the public road.  After Madras, the boundary resumes straight “open boundary” segments to Linton 
Park.  


The CCPA boundary appears to have been arbitrarily defined on the eastern flank. 
Instead of adhering to Cockpit morphology, it clearly intersects contiguous Cockpit Karst.
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Stemmer M. and C.D. Schubart. 2016.  Genetic analyses determine connectivity among cave and surface population of the Jamaican endemic 
freshwater crab Sesarma fossarum in the Cockpit Country.  Int’l Journal of Speleology 45: 35-41.  http://dx.doi.org/10.5038/1827-806X.45.1.1912

Created by Dr. Susan Koenig, WRC

9-October-2025

M
ar

th
a B

ra
e

Black River

Ri
o 

Bu
en

o

Montego River

1

2

2
7

9

10

6
1

3

7

7

9

4
5

8
9

Rivers & Streams
Watershed Management 

Units

CCPA Boundary

S. fossarum subpopulations

Falmouth
Montego

Bay

Rio

Bueno

Windsor

Maggotty

YS

Falls

Kensington

EXCLUSION OF ECOLOGICAL HERITAGE:   
Endemic Biodiversity . . . which is also a biological indicator of hydrologic connectivity  

(aka when animals such as freshwater crabs ignore anthropogenic boundaries)

The CCPA boundary fails to 
protect the connectivity and 
integrity of subpopulations  
7 & 9.

http://dx.doi.org/10.5038/1827-806X.45.1.1912


EXCLUSION OF ECOLOGICAL HERITAGE 
Example:  Jamaican Giant Swallowtail (Papilio homerus) 

Cockpit Country Sub-Population 
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• IUCN Red List Endangered

• Protected by the Third Schedule of the Wild Life Protection Act 

• Protected by Appendix I of the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)


The Cockpit Country Protected Area boundary excludes natural habitats  
in the Swallowtail’s known range required for in-situ conservation and species survival
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P. homerus distribution range 
(incl. 1928 record and 
observations from 1996 to-date)



THREATS TO THE INTEGRITY OF COCKPIT COUNTRY AND TO THE CCPA:   
Special Mining Leases (SMLs) and Special Exclusive Prospecting Licenses (SEPLs) for Bauxite Mining

Although the CCPA is gazetted as closed to prospecting and mining [Mining (Prohibition) (Cockpit Country Protected Area) Notice, 2022], 
the areas of Cockpit Country excluded from the protected area are threatened by bauxite mining and limestone quarrying.


Confirmed with an Access to Information-obtained copy of SML 173, as of August 25th 2025, the boundary of SML 173 has not been 
modified to align to the CCPA (i.e., an area referred to as the “Clawed Back Area” still has not been removed from SML 173).  The 
boundary of SEPL 541 needs to be checked, particularly as a first block known as the “Outer Valley” has been converted to SML 175.  

Based on the EIA for Special Mining Lease 173, a 5 km Buffer Zone is required to protect the CCPA from bauxite mining impacts.


