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SECTION 2 DESCRIPTION OF MINERAL OCCURRENCES

2.1 ECONOMIC GEOLOGY OF METALLIC MINERALS IN JAMAICA

2.1.1 General Statement

The economic geology of Jamaican minerals has been des-
cribed by Hughes (1973) giving a brief historical review
of mineral resources investigations and this will not be
repeated here. The classic dissertation on the mineral
resources of Jamaica is that of Zans', published in 1951
which describes the mineral occurrences known at that time.
For the most part, few additional occurrences have been
identified although more detailed prospecting has been con-
ducted on individual prospects.

Mining in Jamaica dates back to Spanish occupation
which ended in 1655 but no large scale mining of minerals
other than bauxite and gypsum has ever been conducted and
the small scale mining ventures were short-lived and/or
unprofitable. There is historical evidence of copper being
mined by the Spaniards and of gold washing in alluvial de-
posits of the Rio Minho, whose tributaries drain the
mineralized zones of Upper Clarendon. The small mines
which have been operated since that time were centred on
rich veins, of massive copper at various localities or on
lead-zinc veins, in particular, those of the Hope Mine.
Other metallic minerals reported in Jamaica include those
of iron, manganese, cobalt, gold, silver and platinum.
Many of these are small showings with little or no economic
potential while others have not received sufficient study to
test their mineral potential.

2.1.2 Distribution of Metallic Minerals

Since some two-thirds of Jamaica is covered by pure lime-
stone of mid-Eocene - mid-Miocene age deposited during a
period in which there was no igneous activity and which was
stable tectonically (see Section 1), the areas with any
potential for metallic minerals are restricted to the
Cretaceous Inliers and the Wagwater Belt.
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There is a noted absence of metallic mineral occurrences in
the western half of Jamaica (Fig. 1) and except for a brief
description of copper carbonates in sandstones at Morelands
in Westmoreland (Sawkins, 1869 pp. 234-235; Zans, 1951) no
mention is made in the literature of metallic minerals in
the western half of the Central Inlier and all the Cretaceous
Inliers west of it. This correlates with the distribution of
ancient volcanic centres (as defined by Roobol, 1972) which
are also restricted to the eastern half of the island and
with areas of intrusive igneous rocks (Fig. 3). This rela-
tionship is significant and suggests some type of genetic
relationship (see Section 3).

The occurrences of metallic minerals are described below:

Copper: By far the most common and most widespread
occurrences of metallic mineralization are those of
copper (Fig. 1) which is found as disseminations, in
veinlets or in narrow veins of massive copper minerals
in the Central, Above Rocks and Blue Mountain Inliers
and the Wagwater Belt. In addition, secondary copper
minerals are frequently found, though in limited amounts,
in fault or shear zones or at the margins of intrusions
of intermediate composition. It is for these reasons
that prospecting in Jamaica has concentrated on this
metal and why copper prospects are the main subject of
this publication.

Most of the other metals which are found in Jamaica such as
gold, silver, molybdenum or cobalt, usually occur with
copper, and commonly are the subordinate metallic consti- .

tuent in the showings but in the lead-zinc showings, copper
is the minor constituent. Individual copper prospects are
described in Sections 2.2, 2.4, 2.6, and 2.8.

Lead-Zinc: A small lead-zinc orebody at Papine, st. Andrew
(in the Wagwater Belt) was the scene of mining operations in
the mid-nineteenth century. The Hope Mine has been dormant
since about 1860 and there are no records of the amount of
ore removed. prospecting has been carried out intermittently
since that time.
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The ore which consists of galena and sphalerite in a car-
bonate gangue is found near the contact of an andesite
porphyry and conglomerates of the Wagwater Formation.
It is found in a brecciated zone in the andesite which
suggests that the mineralization is localized by faulting
(Siddeley, 1972). The ore is found in irregular veins
and is also disseminated. In places it is quite massive
with 50% or more by volume of galena plus sphalerite. The
orebody approaches a lens-like form which plunges along
the breccia plane towards the north at about 45°. It thins
at depth probably due to faulting (Siddeley, 1972).

Following drilling in 1951-1952, the proven reserve was
calculated as 124,800 short tons of 1.7% Pb., 3.8% Zn.,
0.21 oz/ton Ag. and 0.06 oz/ton Au in a block which extends
from the surface and is about 350 feet (106.7 m) long
(Hersey, 1952).

Iron: In the"1950's and early 1960's a considerable
amount of reconnaissance and preliminary investigations were
carried out for iron, including geophysical surveys, trench-
ing and drilling. Most of the iron occurrences are magne-
tite and/or haematite ore of the contact metasomatic type
associated with the margins of granodiorite intrusions in
the Above Rocks and Blue Mountain Inliers (e.g. Rock Hall,
Vinegar Hill). However, in the prospects of the Wagwater
Belt (e.g. Glade-Orchard, and Dublin Castle) the mineraliza-
tion is associated with intercalations of sedimentary rocks
(limestones and shales) in the Newcastle Volcanic facies
(Green and Holliday, 1974). These are the largest occurrence
of iron ore but the combined estimate of proved and probable
reserves in the Glade-Orchard (Mavis Bank) and Dublin Castle
areas was only 182,900 long tons of 49% Fe (Chapman et aI,
p 30).

Manganese: Veins of pyrolusiteoccur in andesite porphyry
(Bellevue Formation) near Marshalls Hall in the Blue Mountair.
Inlier (Zans, 1951, 1953). The veins uncovered by trenching
are between 4to 15 feet (1.2 - 4.5 m) thick and are found
in faulted or crushed zones with cryptocrystalline quartz as
gangue mineral. The grade of mineralization in the veins
from four analyses ranged from 16.7% to 78.1% Mn02 (Zans, 19:
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No further work has been carried out since trenching and
mapping by Zans between 1951 and 1952, thus there is no
information on the lateral continuity of veins or their
persistence at depth. This is partly because of the remote-
ness of the area. .

other occurrences of manganese veins have been reported in
the Sulphur River near Bath, St. Thomas consisting of man-
ganese and iron oxide with amorphous silica (Hughes, 1973).

Pellets containing usually less than 30% manganese, with
iron oxide and silica are found in clay soils in karst de-
pressions within Tertiary limestones such as at Gales Valley
and Phoenix in the Queen of Spain's Valley, Trelawny'(Zans,
1951).

Cobalt: Cobalt mineralization of very limited extent is
known from the Phillips Valley near Bloxburgh, st. Thomas
(described in Section 2.8 with Barbecue River Prospect)
and in veins of chalcopyrite and bornite in the Mavis Bank
area near Corn Hill (Chapman et aI, 1959).

Gold: Sawkins (1869, p. 35) reported the presence of gold
in oxidised copper ores from the Charing Cross Mine (Central

/ Inlier). It was reported that the ;foldhad been mistaken
for chalcopyrite (Sawkins, 1869, pp 35, 190) and had been
dumped with carbonate copper ore which was considered too
low grade for exploitation. No assays are available from'
this period of prospecting. A value of 0.67 oz/ton was
reported for one sample, by Bergey (1958d - see Section 2.2).

Gold assays from selected samples from the Congo Hill ~

victoria Hill Group of prospects just south of Charing
Cross ranged from trace to 1.72 oz/ton .(Outerbridge, 1909ajb).
Gold was also reported in quartz veins in the Mine Spring
showing (Fig. 44, Section 2.8) of the Ugly River area of
st. Mary (Checklin, 1961 - 1962). There are no records of
systematic prospecting for gold in Jamaica in recent times.
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Silver: A silver veinlet was located at Silver Hill along
a bridle track to Foxes Gap (Geological Survey, 1967 - see
Section 2.8, Fig. 45) during regional mapping by the
Geological Survey. Silver values for selected samples from
the Congo Hill prospect ranged from trace to 56.44% silver
(Outerbridge, 1909a,b) and for a copper vein at Brookdale
in the Durham.- Coopers Hill area (see Section 2.6) values
were from trace to 1.34 oz/ton (Bent, 1976).

Platinum: There are historical records of platinum finds
in Jamaica, the first in 1741 and another from the Yallahs
River some time between 1838 and 1839 (see Hughes, 1973,
p. 43). Although the Yallahs River drains an area in which
basic and ultrabasic rocks outcrops in the southwestern
margin of the Blue Mountains, no investigations for this
metal have ever been mounted.
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2.2 ECONOMIC GEOLOGY OF THE CENTRAL INLIER

2.2.1 General Statement

There are two general areas of copper mineralization
in the Central Inlier. These are:

(a) the Bellas Gate area which includes
some of the better known copper
prospects in Jamaica; and

(b) the Arthur's Seat area which com-
prised numerous small showings
around Arthur's Seat and Crofts
Hill, both in the eastern section
of the Central Inlier.

The most significant copper occurrences consist of low
grade disseminated or porphyry-type mineralization which are
associated with small intrusive bodies of intermediate com-
position and their altered host rocks. These include the
Connors, Geo Hill, Camel Hill and Mab prospects which are
related to zones of hydrothermal alteration and fracturing.
A fairly large amount of prospectingdata has been generated
for this type of prospect. Less detailed information is
available for the vein, fracture-filling and bedding-plane
replacement types of mineralization and for the small occur-
rences of disseminated mineralization in the Arthur's Seat
area.

Copper sulphides are the chief minerals of economic impor-
tance in the Central Inlier but gold has been reported in at.
least one prospect - Charing Cross.

The copper occurrences in the Bellas Gate Group of prospects
(Fig. 10) have been described by Bergey (1958a) who classi-
fied them into four main types. These are:

(i) Low grade disseminated sulphide with a
high pyrite/chalcopyrite ratio associated
with zones of hydrothermal alteration near
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Fig.IO Geology and Copper Showings
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Locality names of showings in Figure 10

Camel Hill

Mab

Geo Hill

Connors

Ginger Ridge

Charing Cross

Stamford Hill

Dry Hill

High Stone Hill

Spring Hill

Provost

Weeber Hill (Woodhall)

Weeber Hill (Woodhall)

PXE (Simon)

Pellington

pewsey

Elma

Iva

Clarissa

Cheltra

Victoria

Sylvia

Lower

21.

22.

23.

Congo Hill

Mountain Hill

Belfield (?)



(ii)

(iii)

(iv)
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margins of intrusive bodies, e.g. Connors,
and Camel Hill.

Quartz and/or carbonate veins or zones of
stringers containing high grade copper,
some of which also contain gold, e.g.
Charing Cross and Stamford Hill.

Raplacement of calcareous sedimentary
rocks by copper minerals without appreciable
sulphide gangue, e.g. Dry Hill.

Dyke contact or shear zone where disseminated
malachite and azurite occur in sheared
volcanics near diorite dykes, e.g. High Stone
Hill.

From the avialable data, the disseminated mineralization
at.Arthur's Sear.appears to be different from that at Bellas
Gate in terms of lithological association, structural setting
and mineralogy. However, there is insufficient information
on which to base a classification of the Arthur's Seat show-
ings.

Tne earliest records of systematic prospecting in the
Central Inlier is that of Jamaica Consolidated Copper
Company in the area just east of Retreat, Clarendon. Pros-
pecting, which consisted mainly of locating showings and
driving of shafts, tunnels, etc., was carried out in.a con-
cession of some four square miles in the early part of this
century.

Jamaica Copper and Iron Limited held several prospecting
licences over the Bellas Gate area between 1955 and 1966
with the original concession being about fifty-six square
miles. Prospecting activities included an airborne magneto-
meter survey (over the eastern half of the island), geologi-
cal mapping, ground geophysical surveys (magnetic, resisti-
vity and self potential), and semi-detailed geochemical soil
surveys in an area of about ten square miles, (26 sq. km)
(areas represented in Fig. 11).
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Detailed follow-up work in areas of interest included
mapping, soil sampling, trenching and drilling. Most
of this work was carried out under the technical direc-
tion of Geophysical Engineering and Surveys Limited,
which later took up prospecting licences over most of
the same area between 1968 and 1975. Their exploration
included drilling and limited stream sediment surveys.

Several prospecting licences were held for the Arthur's
Seat area between 1955 and 1965 but most exploration
work was of a reconnaissance nature.

Description of Prospects

In the description of individual prospects which
follows, the Bellas Gate Group of prospects are separated
into groups according to the classification given above.

Bellas Gate Group of Prospects

(i) Disseminated Mineralization

Disseminated mineralization is located along two linear
zones of hydrothermal alteration which seem to follow shear
zones. The copper occurrences appear to be further locali-
zed where faults intersect the shear zones.

Alteration and mineralization are similar in the northern
and southern zones. The southern zone is over one mile
(1.6 km) long and over 800 feet (243.8 m) wide, while the
northern zone is at least two miles (3.2 km) long and 600-
800 feet (183 - 244 m) wide.

In the zones there are altered crystalline rocks with
pyrite, finely disseminated and in veinlets and fractures.
The amount of pyrite varies from trace to 15% by volume
but the chalcopyrite- pyrite ratio is estimated to be 1.10
or less.
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Bornite is found in minor amounts in drill holes; chalco-
cite is found partially replacing primary sulphides below
the leached capping and malachite is found in oxidised
material in a few outcrops (McIntosh, 1958).

Alteration minerals found in the zones are quartz,
sericite, chlorite, pyrite, epidote, calcit~ sphene,
jarosite and biotite. K-feldspar is a rare constituent
in the altered rocks. Towards the margins of the altera-
tion zones disseminated pyrite is absent and the rocks
grade imperceptibly from slightly altered volcanics with
pyrite veinlets and fracture fillings, into fresh rock.

Prospects in the Southern Alteration Zone (Gold Mine Area)

Location:

The southern alteration zone is located about 2~ miles
(4 km) east of Rock River village. The altered rocks are
exposed on the southern slopes of Calabash Ridge (Fig. 10)
and in the stream course of the Rock River near the village
of Gold Mine (Grid Reference 47504245). The area is
reached by a "parochial" road from Rock River to Bellas
Gate and within the area there are many tracks and steep
gullies which provide adequate coverage of the mineralized
zone.

Previous Prospecting

This southern alteration zone was part of the area investi-
gated by Jamaica Copper and Iron Limited between 1.955and
1966 in a prospecting programme which included a semi-
detailed geochemical survey, geophysical (magnetic,
resistivity, and self-potential) surveys, detailed soil
sampling in two areas west of the Camel Hill locality (see
Fig. 11) and drilling. Drilling was undertaken to test
three geochemical anomalies at Camel Hill, Mab and Geo Hill.
A limited amount of drilling was carried out by the
Geological Survey in 1972.
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Geology

The area is underlain by rocks of the Eastern Volcanic
Group. In this area they include massiv.eclastic rocks,
breccias, conglomerates and sandstones and subordinate
porphyritic lavas. Only in the finer-grained sediments is
bedding evident.

A northwest trending zone of hydrothermal alteration and
pyritic mineralization extends from an area just east of
Camel Hill to Geo Hill and beyond (Fig. 12). At its
eastern end the alteration zone appears to die out gradually.
At Geo Hill it is interrupted by faulting. The exact limits
of the zone west of Geo Hill has not yet been determined,
but the presence of limonite stained and bleached outcrops
as well as the several geochemical anomalies defined in this
area, indicate the continuation of the zone to the west for
at least 3,000 feet (914 m).

Within the alteration zone are small plugs of feldspar
porphyry which have produced minor baking along their margins.
Similar rocks'are observed in small dykes outside the altera-
tion zone. Surface samples of feldspar porphyry.within the
zone consist of plagioclase phenocrysts, rounded quartz
grains with corroded margins, in a saccharoidal groundmass
with predominant quartz and minor plagioclase feldspar.
Mafic phenocrysts have been completely replaced, commonly by
psuedomorphsof at least two 6f the followingminerals -
chlorite, epidote, calcite and sphene. Feldspar phenocrysts
are replaced either by epidote or sericite. Hydrothermal
biotite has been observed in a few samples.

Faults trending roughly north-south, northwest-southeast
and northeast-southwest intersect the alteration zone but
displacements seem to be in the range of a few hundred feet
or less. Some of the many small faults and minor shears
present in the area, within as well as outside the altera-
tion zone are associated with secondary copper minerals.
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Economic Indicators

In the three localities drilled by Jamaica Copper and Iron
Limited, the grade of mineralization was found to average
about 0.3% copper, with individual assays seldom below 0.2%
copper (Bergey, 1958b). These localities will be discussed
in greater detail below:

Camel Hill: Malachite has been observed in intensely
fractured rocks in two localities at Camel Hill. Showings
of primary sulphide other than pyrite are rare. These in-
clude small amounts of disseminated chalcopyrite, dissemina-
ted molybdenite on fracture surfaces and in a quartz vein,

. and a 1-inch (2.54cm) veinlet of sphalerite. The minerali-
zation is present in a feldspar porphyry plug which outcrops
in the Camel Hill locality. Analyses of one of the samples
containing molybdenum was 3,200 ppm Mo and 1,030 ppm Cu
while a sample from a malachite show ran 6,430 ppm (0.6%) Cu.

Seven drill holes (see Fig. 13) were cored by Jamaica Copper
and Iron Limited (J.C.I.) totalling 2,744 feet (837 m) in an
area of about 500 x 500 sq. ft. (152 x 152 sq. m). This par-
tial testing of the Camel Hill prospect indicated that an
average grade in the vicinity of 0.4% copper might be
expected over a strike length over 1,000 feet (303 m)and an
average width of 700 feet (213.4 m) with sections 40 to 50
feet (12.2- 15.2 m) thick averagingbetween 0.6 and 1% cop-
per (Frantz, 1957). Two holes totalling 1,109 feet (338.2 m)
were drilled (seeFig. 13 - GM 1 and 2) by.the Geological
Survey of Jamaica along the northern edge of the geochemical
anomaly defined by Jamaica Copper and Iron Limited. They
indicated mineralization of less than 0.5% copper (Rose,
1973). Rocks encountered in the J.C.I. drill holes were
feldspar porphyry, andesite, andesite porphyry and quartz
diorite (McIntosh, 1958).

The Camel Hill locality is associated with intense geo-
chemical and self-potential anomalies (Fig. 13) and
moderately high magnetic anomalies. The geochemical soil
anomaly is about 1,200 feet (366 m) long and has an average
width of more than 600 feet (183 m).


