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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).
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The area immediately south of the main anomalous zone
is covered by overburden and this may be responsible for
the steep fall in copper values in the semi-detailed
soil survey (Fig. 13). This area is partly covered by
barren colluvium derived from the hills to the south and
southeast. However, when these values are integrated
over a 1,000 feet (305 m) eliminating local variations,
a definite southern extension of anomalous values is in-
dicated (Fig. 11). This may be significant since the
(non-integrated) geochemical results had been used to
select drilling sites.

Mab and Geo Hill: Mab and Geo Hill prospects to the
west of Camel Hill were marked by moderately high geo-
chemical and magnetic anomalies. Two drill holes totalling
423 feet (129 m) were drilled at Mab to test the geo-
chemical anomaly. Twenty-seven of the 28 core samples
contained less than 0.5% copper. Minor pyrite and
chalcopyrite were found in altered quartz diorite,
andesite and andesitic tuff (Bergey, 1958).

At Geo Hill the geochemical soil anomaly is over 1,500

~ feet x 200 feet (457.4 m x 61 m). Two drillholes with a total lertfthof 1,060 feet (323.3 m) were
drilled to test the anomaly. The area was found to be
underlain by silicified and pyritized volcanics and
quartz-feldspar porphyry.

Although veinlets of massive chalcopyrite were found in
outcrops in a nearby stream, drilling results were
similar to Camel Hill and Mab where minor chalcopyrite
accompanied the pyritic mineralization and alteration
(Bergey, 1958b). It is felt by the writer, that drill
holes were not placed to the best advantage in relation
to the geology of the area and were in fact located near
the margins of the alteration zone. Malachite is present
in the feldspar porphyry in fractured zones associated with
faulting in the Geo Hill area.
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Prospects in the Northern Alteration Zone (Connors"
Ginger Ridge Zone)

Location

The northern alteration zone extends from Belfield (Grid
Reference 49554210) in the east to beyond the village of
Ginger Ridge (Grid Reference 49004285) in the west. Expo-
sures of altered rocks are seen on the road which goes
from Belfield to Bellas Gate (Fig. 13). Altered rocks are
also. presentl:in:"the:'.gullies" northeast":.of :Simon .

Second class roads and third class roads motorable in some
sections by 4-wheel drive vehicles only, numerous tracks
and streams provide fairly good access"within the area.

Previous prospecting

Semi-detailed soil geochemistry, geophysics (self-potential,
magnetic, resistivity) were conducted over the general area
by Jamaica Copper and Iron Limited. Detailed geochemical
and self-potential surveys, chip sampling and an induced
polarization survey and drilling were conducted in the
Connors - Ginger Ridge area. GeophysicalEngineeringand
Surveys drilled eight holes at Connors and undertook a
stream sediment survey in the vicinity of the Pxe showing.

Geology

Massive epiclastic rocks and subordinate lavas of the
Eastern Volcanic Group have been intruded by a small
stock of equigranular granodiorite, the Ginger Ridge

v"" Stock (Figs. 10, 12). The clastic rocks/_have been baked
around the margins of the stock with biqrite-bearing
hornfels in a narrow zone close to the stock and actino-
lite and epidote-bearing rocks farther away. In these
rocks contact metamorphism has partially obscured clas-
tic textures and in hand specimen they resemble lava rocks
(Fenton, 1974).
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A narrow belt some 600 feet (182 m) wide, of volcanic
breccia and lava of andesitic composition has been identified
in the Connors - Ginger Ridge area (RockRiver Formation of
Porter, 1970).

The Ginger Ridge stock is elongated in a roughly northwest -

southeast.,direction which is parallel to the alteration zone,
~ a conspicfous linear feature containing bleached volcani-

clastic rocks stained red, brown and/or purple, on fracture
surfaces.

Although the alteration zone abuts the stock, only the
rocks along its margins have been affected by alteration and
it contains no significant mineralization (Fenton, 1974).
Metamorphic minerals (biotite and hornblende) from the
southern contact of the Ginger Ridge stock have been hydro-
thermally altered, suggesting that alteration postdates
the intrusion of the stock.

A small plug of feldspar porphyry, similar to the rocks
exposed in Camel Hill, was intersected in drill holes at
Connors, but surface exposures are limited to a few
scattered and weathered outcrops.

At its eastern end, the alteration zone appears to be termi-
nated by faulting (Fig. 12). In the western sec~ton the
limits of the zone is less clearly defined. A number of
faults have affected the distribution of these altered rocks
in the-area north of Simon. The small Pxe showing occurs in
this area.

Economic Indicators

Two prominent geochemical copper anomalies.were defined in
the northern alteration zone in the prosepcting by Jamaica
Copper and Iron Limited. These were found in the Connors
and Ginger Ridge localities, respectively. The surrounding
areas, outside the alteration zone had significantly lower
copper concentrations.
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Strong magnetic anomalies occur in the volcanic rocks on
both sides of the granodiorite ,intrusionbut are felt to
be of no economic significance (Bergey, 1958b) since there
are magnetite-rich hornfels close to the intrusive margin.

Four traverses in an induced polarization (IP) survey were
run across the northern alteration zone. IP response was
apparently due to the presence of abundant fine-grained
pyrite in the altered zone (Morrison, 1964). The strongest
response was at Conners, the centre of the anomaly -being
southwest of-the area drilled (Fig. 14).

The individual prospects in the northern alteration zone
are described below:

Ginger Ridge: Strong self-potential and geochemical
anomalies were indicated at Ginger Ridge (Fiq. 15). A
resistivity anomaly occurs south of this area. The rocks
at the surface in the vicinity of the resistivity anomaly
contains larqe amounts of pyrite with only minor amounts
of chalcopyrite. The geochemical and self-potential
anomalies are elongated in a southeast- northwest directionj
the same general trend of the alteration zone.

Two drill holes at Ginger Ridge yielded cores with copper
values of less than 0.1% in porphyritic andesites and
agglomerates (Jamaica Copper and Iron Limited drill log,
1964).

Connors: The Connors locality is the most intenselypros-
pectedarea in the Bellas Gate concession. There are few
surface indicationsof copper mineralizationwhich are
usually present as small amounts of disseminatedchalcopy-
rite and/or malachite.

Detailed geochemical and geophysical surveys indicated
roughly circular soil geochemical, self-potential (Fiq. 16)
and IP anomalies (Fig. 14). The self potential anomaly
appears to be related mainly to heavily disseminated pyrite
which occurs to the south of the geochemical anomaly
{Bergey, 1958c).
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A rock s~pling survey produced similar distribution of
anomalous values as did the previous soil survey and dis-
played the same abrupt decrease of copper values at the
granodiorite contact, with a more gradual decrease in the
volcanic rocks.

Thirteen drill holes totalling some 6,200 feet (1,890 m)
in an area of some 50,000 sq. yds. (41,800 sq. m) were
cored to test the geochemical anomaly. It was estimated
at the end of this drilling that the best grades and tonnages
that could be expected within the area drilled, was 3.9
million tons of 0.5% copper or 2.4 million tons of 0.6% copper
(Betmanis, 1970). It was indicated by drilling that this
grade of mineralization extends to a depth of 300 to 400 feet
(91 - 122 m) from the surface and occurs below a narrow en-
riched zone approximately 25 feet (7.62 m) thick. A leached
and weathered zone about 100 feet (31 m) thick is present
above the zone of enrichment (Betmanis, 1970; Fenton, 1974).

A petrographic study of drill cores suggested that the
mineralization is related to a small feldspar porphyry intru-
sion and not with the granodiorite of the stock since sul-
phide content, copper grade and intensity of alteration
decrease sharply where the equigranular rocks of the grano-
diorite are encountered (Fenton, 1974).

Alteration may be classified as quartz-sericite-pyrite and
chlorite-epidote-calcite (propylitic) types in the feldspar
porphyry, biotite type and propylitic alteration in the
volcanic rocks and propylitic alteration only, in the grano-
ciorite.

Pxe: The Pxe showing is associatedwith a small outcrop
of feldspar porphyry, northwest of Ginger Ridge (Fig. 12).
This small showing consists of disseminated pyrite, chal-
copyrite and malachite in the hydrothermally altered rocks.
Alteration is evident along the faulted margin of a larger
plug along which there is disseminated pyrite (up to 15%
by volume). No anomalous zones were indicated in geo-
chemical stream surveys for copper and molybdenum in this
area (Betmanis, 1970).
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Belfield: A show similar to that at pxe occurs west of
Marble Hill in recrystallized volcanic rocks near the
eastern margin of the qranodiorite stock (approximate
location Grid Reference 49704235, see Fig. 10). A strong
geochemical anomaly occurs in this area (Bergey, 1958c).

(ii) Vein Mineralization

Information, particularly geological information for this
group of prospects is very limited. They were mined by
underground workings in the 19th century and early in the
present century.

Charing Cross

Location

The Charing Cross prospect (Grid Reference 49004162) is
located some 3/4 mile (1.2 km) southwest of Bellas Gate.
It is reached from Bellas Gate by motorable road for a
distance of about ~ mile (0.8 km) and thence by a steep
and winding track leading to a south-flowing tributary of
the Little Juan de Bolas River (Fig. 17).

P~evious prospecting

Sawkins (1869) records that the Charing Cross vein was
worked unsuccessfully by the Wheal Jamaica Mining Company
during the 1850's. An exploration licence was held by Base.
Metal Mining Corporationbetween 1954 - 1955 in an area
which included the Charing Cross Mine. Only reconnaissance
work was carried out. In the 1950's two adits were re-
opened by Jamaica Copper and Iron Limited for a total length
.of over 2,000 feet (610.m).



Fig.16

co
\.0

Geochemicala GeophysicalSurvey of the Connors Locatity

1"
;;

To ellfield ~

"''II.'~

/500 p':>. .'- - Cucontour( Biguinollne Method)

r4o-.. Nego'ive .elf potenlloll--I contoured In mtl!ival"-- -'Stream

~ Rood

F..I I .400'..I100 z.. >00

c...pI~ '"""J8IMII8C ....
(13.11. CIS.IC

"IOC'"



- 69 -

Geology and Economic Indicators

The geology has not been studied in detail but volcani-
clastic rocks and bedded volcanic derived sediments
outcrop in the area (personal observation).

A quartz-carbonate vein striking slightly west of north
and dipping steeply to the west contains sections of
massive chalcopyrite up to 18 inches wide. It w~s
opened up by an adit for a length of almost 300 feet
(91.4 m) and the mineralized structure was traced on
surface for a length of almost one-half mile (Bergey,
1958b). The high grade sections were said to contain good
gold values. One 9-inch section assayed 0.67 oz. gold
(Bergey, 1958d).

The average grade of copper ore (only 207 tons) mined
by the Wheal Jamaica Company between 1854 and 1857 was
14.3% copper (Sawkins, 1869, p. 292). Analyses of samples
collected by Base Metal Mining Corporation Limited are
given in Table 8.

An intense local geochemical anomaly occurs near the out-
crop of the Charing Cross vein. No significant self-
potential or resistivity anomalies were indicated (Bergey,
1958c).

Stamford Hill

Location

Two adits (Grid Reference 49014199 and 49014201) and a
shaft are located north of the road from Bellas Gate
to Gold Mine (see Fig. 17) near the banks'of a north
flowing tributary of the Rock River approximately one
mile northwest of Bellas Gate. Access is gained via
a track leading from the Bellas Gate - Gold Mine parochial
road.
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Table 8 Assays from Charing Cross Area

After Base Metal Mining Corp., 1955

Sample Oz. Au/ton Oz. Ag.ton % Cu. Source
No.-
11 .13 1.07 8.71) Selected sample

) from
12 .005 .36 5.13) mine dump

21 trace - 0.80 vein in surface
cut

I

22 1.17 - 12.72 vein in surface
cut over 6"

23 .01 - 4.01 vein in surface
cut over 22"

24 trace - 1.54 vein in surface
cut

25 trace - 5.18 3 ft. vein

.
26 5.06 3 ft. vein- -

27 - - 3.18) Representative
) channel sample

28 - - 5.44 ) from wall of
) shaft to No. 5.

29 - - ) tunnel.
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Previous Prospecting

No records of the early mining efforts at Stamford Hill
are available nor of the type of ore extracted. The area
was covered by reconnaissance mapping, semi-detailed geo-
chemical and geophysical prospecting by Jamaica Copper
and Iron Limited. Samples were collected and analysed by
Base Metals Mining Corporation in a reconnaissance survey
during 1954 - 1955. Detailed mapping has been carried
out by the Geological Survey in 1977 in a section of this
area (see Fig. 12). The old workings are now inaccessible.

Geology

Poorly bedded volcanic sandstones and more massive,
coarser-grained epiclastic rocks outcrop on the slopes .in
the vicinity of the Stamford Hill workings. The lower adit
(i.e., adit closer to Camel Hill) falls within the southern
alteration zone (Fig. 12), hence, the rocks in that area
are pyritised and silicified but further south pervasive
alteration dies out and in the vicinity of the second adit
no disseminated pyrite is seen (personal observation).

Small feldspar porphyry dykes have intruded the rocks
producing minor baking. A narrow dyke about 20 feet (6.1 m)
wide and trending roughly east-west is present at the
entrance of the second adit. Its southern contact may be
faulted since no chilled margin effect is seen there. The
ore which was mined may be related to this contact.

Several fractures trending roughly east-west are present
in the vicinity of the adits as well as a major north-
south fault (Fig. 12).
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Economic Indicators

No primary copper minerals have been observed in outcrops.
Copper float with massive malachite, magnetite, pyrite
and calcite was collected from the mine spring in the
upper adit (nearer Bellas Gate) .

Calcite and quartz veining is evident in the rocks nearby.
Some of the clastic rocks have been silicified and show
intense red haematite staining. At the lower adit, altera-
tion and pyritic mineralization is similar to that found
elsewhere in the alteration zone. Malachite is present in
float and in situ.

Results of assays on two samples analysed for Base Metal
Mining Corporation from near the old workings are as
follows:

A broad geochemical anomaly (see Fig. 11) was defined by
Jamaica Copper and Iron Limited in the vicinity of the
Stamford Hill adits (Bergey, 1958c).

Victoria Hill - Congo Hill Group of Prospects

Location

. The old workings are located on the north and south facing
slopes of the Little Juan de Bolas River between Retreat
and Kayes, Clarendon (Figs. 10, 18).

. Oz. Au/ton . Oz. Ag/ton Cu '%

trace 0.16 1.28

trace 0.12 0.20
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Fig,I8 Location of the Victoria Hill Group of Prospects
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Previous Prospecting

Shafts and adits were opened up in eleven prospects
between 1906 and 1909 by Jamaica Consolidated Copper
Company (Outerbridge, 1909). Over 5,000 feet (1,525 m)
of development work was completed. The results of this
work were investigated by the American Metal Company in
1926.

Jamaica Copper and Iron Limited carried out geophysical
and geochemical surveys but only limited geological
prospecting.

Geology and Economic Indicators

No detailed geological mapping has been carried out in
this area. It is close to the southern margin of the
Central Inlier with rocks of the Yellow Limestone and
White Limestone Groups outcropping to the southwest
(Fig. 10).

Volcanic rocks and volcanic derived sediments underlie
the area (Norcross, 1926). Cooke (1962) describe tongues
of acid porphyry intruding volcanic rocks in the vicinity
of the Victoria Mine and suggests that the mineralization
is confined to the contact zone between these rocks.
Barite is the chief gangue mineral with subsidiary car-
bonate, zeolite and quartz.

Norcross (1926, for the American Metal Company) described
the showings in this group of prospects as being stringy
and seam-like, with veins varying from knife-blade thick-
nesses of copper carbonate stain to 4 or 5 inches (10 - 13
cm) of sulphide in narrow fissures. The general strike of
the veins is east-west and the dip is almost vertical. In
areas of sheared and broken rock, fractures are only par-
tially filled, and disseminated or replacement-type
mineralization is absent. Some of the veins appear to
have little lateral or vertical persistence and can be
traced 'out' on the flanks of hills.
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Copper minerals are accompanied by quartz and calcite.
There is no pyrite or chalcopyrite. Mineralization consists
of malachite, azurite, chrysocolla, brochanite, chalcocite,
cuprite, native copper and bornite (Norcross, 1926).

Table 2A, Appendix 2 shows analyses of selected samples
carried out for the Jamaica Consolidated Copper Company.
Silver assayed from trace to 56.4 oz/ton and gold ranged
from trace to 1.72 oz/ton (Outerbridge, 1909). Similar
results were obtained for selected samples collected by Base
Metal Mining Corporation Limited (1955).

The Victoria Hill - Congo Hill Group of showings were not
~ found to be associated with significant geochemical O~I

self-potential anomalies (Bergey, 1958c).

(iii) Replacement of Calcareous Sediment

Dry Hill

Location

Copper showings occur along the slopes of Dry Hill, a
prominent ridge south of Camel Hill. One, on the northern
slope is located at about Grid Reference 48904189 (Figs. 10,
17). The Dry Hill area is reached by a motorable road from
Bellas Gate.

Previous Prospecting

Dry Hill was part of the Jamaica Copper and Iron Limited
concession held between 1955 and 1966. In addition to
semi-detailed geochemical and geophysical surveys, trench-
ing and mapping were undertaken.
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Geology and Economic Indicators

Disseminated malachite occurs at the base of the gently
dipping sediments at Dry Hill. These sediments belong
to the Campanian Peters Hill Formation, conformably over-
lying volcaniclastic rocks. The mineralization is found
in several localities at approximately the same distance
below a thinly-bedded black argillaceous limestone. This
suggests a possible widespread occurrence of bedding plane
replacement underlying the ridge (Bergey, 1958c, d).

Mineralization in deep trenches cut into the southern and
northern slopes of Dry Hill was of secondary copper minerals,
malachite, azurite, chrysocolla with minor bornite. In one
trench on the northern slopes, the average grade across 6
feet of sampling was 7.8% Cu. Grab samples from trenches on
similar showings on the south slopes assayed 5 to 7% copper
(Bergey, 1958d). No drilling was undertaken.

Broad geochemical highs occur below the southern slopes of
Dry Hill and along the western slope (Bergey, 1958c). No
significant self-potential anomalies were indicated.

A number of small showings belonging to this type of prospect
are described below.

Spring Hill:

The Spring Hill showings are similar to those at
and are located approximately 1,400 feet (427 m)
of High Stone Hill (Frantz, 1957) (see Fig. 17).
sample from the dump at Spring Hill assayed 2.3%
(Bergey, 1958d).

Dry Hill
south-west
A bulk
copper

Provost - Mitchells Hill:

Numerous copper showings containing chalcocite, malachite
and bornite occur in the Provost and Mitchell's Hill
(Fig. 17) area, west of Dry Hill. Some were opened by adits
in the 1880's. Drilling was undertaken by Jamaica Copper
and Iron Limited at one showing (Bergey, 1958c) but the re-
sults are not available.
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Showings North of Juan de Bolas:

A large number of malachite showings are present in highly
decomposed sedimentary rocks e.g., pellington and pewsey
showings (Fig. 10). Shallow trenching did not reveal the
source of the copper (Bergey, 1958c). Sawkins (1869, p.
160) reported the presence of arsenopyrite in the copper
ore in an excavation near the headwater of the Rock River
just west of Juan de Bolas.

(iv) Dyke contact or Shear Zone.

High Stone Hill

Location

The High Stone Hill showing south of Dry Hill (Figs. 10, 17)
can be reached by tracks from the Bellas Gate - Dry Hill
Road.

Previous Prospecting

Semi-detailed geochemical, geophysical surveys and trenching
were undertaken by Jamaica Copper and Iron Limited at High
Stone Hill.

Geology and Economic Indicators

The High Stone Hill showing occurs a few feet below a
black limestone, along a north-south diorite dyke. It con-
sists of malachite with minor bornite and chalcopyrite. A
copper-bearing zone averaging 6 to 8 feet wide was exposed
in a deep trench for a continuous length of over 60 feet
(Bergey, 1958d). The grade over an average'width of 8 feet
in the malachite zone was 2~3% copper along the eastern edge
of the dyke (see Fig. 19).
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The mineralized zone is indicated by a geochemical soil
anomaly. The zone is steeply dipping, unlike the Dry Hill
zone which has a dip of about 20°. Short holes were bored
to sample the zone using a packsack drill (Frantz, 1957),
but the results are not available.

Weeber Hill (Woodhall)

Location

-

Weeber Hill showings are located south of the Marlie Hill
School (Fig. 10). Two showings located at Grid Reference
50014168 and 50074165 can be reached by third class road
from Marlie Hill for about 1 mile (1.6 km) and then by
trails leading toward the Guava Gully.

Previous Prospecting

---

Geochemical and self-potential surveys cover part of Weeber
Hill and the ground immediately to the southeast. The
anomalous areas delineated (see Fig. 11) were covered by a
detailed geochemical survey.

Geology and Economic Indicators
~

Deep weathering has affected the rocks at Weeber Hill
are purple coloured volcanic breccias and sandstones.
fracturing is evident in the area; the fractures are
commonly lined with calcite (personal observation).

which
Much

The Weeber Hill copper showings comprise well defined zones
of malachite which are apparently derived from primary
copper minerals contained in abundant quartz stringers. Bor'
nite is present in some samples but most sulphides have been
oxidised (Bergey, 1958b). The mineralization is found in
altered or highly weathered dykes, in zones where steeply

dipping structures cut relatively gently dipping sed~entaryrocks (Bergey, 1958b).
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Three showings were sampled (Bergey, 1958d) with the follow-
ing results:

6.0

18.0

. 3.0

feet
feet

(1.83 m)

(5.5 m)

(0.9 m)

5.2% Cu

2.2% Cu

feet - 21.2% Cu

Although gold was reported to be also present (Bergey,
1958b) no analyses are available for this metal.

Geochemical surveys in the Weeber Hill area indicated
several scattered anomalies elongated in a general north-
west - southeast direction. No significant self-potential
anomaly was defined.

Mountain Hill

A showing similar to the High Stone Hill occurrence has
been exposed by trenching at Mountain Hill (Calabash Ridge),
north of Camel Hill. The exact location is not known (for.
approximate location see Fig. 10). A channel sample across
12 feet (3.66 m) assayed 3.0% copper (Bergey, 1958d).

A small but intense geochemical anomaly occurring on the
slope of Mountain Hill is related to this narrow zone of
mineralization.

2.2.2.2 Arthur's Seat Group of Prospects

Location

Copper showings occur in an area which extends from Crofts
Hill (Grid Reference 47754474) in the east to Crawle River
(Grid Reference 46304420) and Brandon Hill (Grid Reference
46254540) in the west.
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Access to this area is gained from May Pen via Chapelton to
Arthur's Seat or from Spanish Town via Ewarton and Lluidas
Vale to Crofts Hill.

Previous Prospecting

Extensive silt and soil sampling was conducted by Noranda
during the tenure of their exploration licence (1963-1965).
This geochemical prospecting.was responsible for the location
of many of the small and previously unknown showings; some 58
copper occurrences were located. other exploration efforts
in this area were of a reconnaissance nature only.

Geology

The Arthur's Seat Formation which outcrops in the south of
the area (Fig. 20) comprises poorly bedded and unsorted
epiclastic conglomerates and breccias, with subordinate
bedded, finer-grained sediments and minor lava flows. They
are succeeded by the Campanian Peters Hill Formation some
1,200 feet (366 m) thick, at the base of which is a lens-
shaped limestone member.

The succeeding Bullhead Formation of volcanic grits, sand-
stones and conglomerates interbedded with andesitic lavas
(Coates, 1968) has undergone low-grade thermal metamorphism
due to the intrusion of numerous basaltic and andesitic
dykes (Robinson et al, 1970).

Unconformably above these rocks is the Slippery Rock Forma-
tion (see Section 1.3). North of Colonels Ridge, this Forma-
tion is overlain by regularly bedded lilac coloured volcanic
grits and sandstones and thickly-bedded conglomerates of the
Summerfield Formation.

Two major faults are present in the Arthur's Seat area, the
Crawle River Fault, a major structural feature in the Central
Inlier, (see Section 1) and the north-northwest trending
Pindars River Fault which passes west of Arthur's Seat.
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Economic Indicators

Many of the showings are of secondary origin with little
possibility of extensions at depth. Prima~y mineralization
in the volcanic rocks appears to be spotty lNoranda, 1963-

v 1965) and consists of chalcocite, showing eryPlutioninter-
growths with bornite and covellite (Noranda- undated report).
No pyrite is present. The chalcocite is fine-grained (less
than 0.2 rom), and occurs in irregularly distributed blotches
within the rock, in fine fractures and in amygdules.

In most showings the copper is in the form o£ malachite. The
presence of malachite in late cracks indicate that some migra-
tion of copper during weathering has occurred. In the most
weathered specimens, cuprite and native copper have been formed,
accompanying malachite, representing the final weathering pro-
ducts of copper sulphides (Noranda, undated report).

In some localities the mineralization appears to be associated
with small intrusions of porphyritic andesite which have
altered the sediments and volcanics over a wide area (Noranda,
1963-1965), as in the Beckford Ridge showing (Brandon Hill
area), showings at Peters Hill, Top Hill, Santa Maria and near
the Mount Pleasant shaft, Crofts Hill area. Throughout the
area, however, the style of mineralization is varied. The
different types of occurrences are not restricted to specific
geographic areas or rock types (Fig. 20). Sediments as well
as volcanic rocks are mineralized, and copper minerals are
a~so found in pebbles enclosed in conglomerates.

Mineralization is present in sheared and silicified zones
(Cargill, Top Hill, Santa Maria areas), in quartz veins
cutting sediments (Lambstonshowing - Guava Ground area), as
fracture filling and as lenses in sedimentary (Peters Hill area).
and volcanic rocks. For the most part, chip and channel
sampling produced assays of less than 1% Cu although values of
.7.6% Cu have been obtained for a vein 1 foot (0~3 m) wide in
the Santa Maria area and 3.0% Cu in a 6 to 24 inches (15 to 60
cms) thick lens of mineralization at Peters Hill (Noranda,
1963-1965).
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2.3 DISCUSSION

Because of the differences between the types of mineral occur-
rences and levels of prospecting activities completed in the
Bellas Gate and Arthur's Seat areas, these two groups of pros-
pects will be discussed separately.

2.3.1 Bellas Gate Group - Economic Potential'

The prospecting possibilities in the Bellas Gate area include
further testing of already known prospects as well as explora-
tion of untested ground with similar rock 'types for which
there is no previous information other than regional mapping
carried out at 1:12,500 and presented on maps at 1:50,000.
The advantages of working in the Bellas Gate area stems from
the amount of already accummulated information on the known
showings and the possibility of applying similar prospecting
techniques to unknown areas with the same type of geological
features.

In the Bellas Gate area there are some twenty or more copper
showings in an area of about 10 sq. miles (26 sq. km). There
are, however, different styles of mineralization which may
not be of the same age. Replacement of Campanian sediments
at Dry Hill and elsewhere puts a lower limit on the age of
this type of mineralization. Hydrothermal alteration of meta-
morphic minerals in the contact aureole of the Ginger Ridge
stock (Fenton, 1974) which is considered to the pre-Maastrich-
tian (Robinson et aI, 1970; Lewis et aI, 1973), suggests that
the disseminated mineralization at Connors was after the in-
trusion of the stock.

Several general factors are apparen~ in the Bellas Gate area.
The most important is that linear features are important in
localizing copper occurrences. For the high grade mineraliza-
tion these features are dykes or fracture zones while the
areas of disseminated mineralization are related spatially to
linear zones of hydrothermal alteration which possibly follow
zones of shearing. The association of porphyry type prospects
to linear belts of sheared and altered rocks bears a remark-
able similarity to the copper deposits of Puerto Rico (see
Pease, 1966; Cox et aI, 1973).
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Furthermore, the main areas of disseminated mineralization in
the Bellas Gate group of prospects appear to occur where
northwest shear zones are intersected by faults. This is true
at Connors, Camel Hill, Geo Hill and at the Pxe locality north
of Simon (Fig. 12). At these localities, feldspar porphyry
plugs of intermediate composition are exposed and these seem
also to be important factors in the localization of dissemina-
ted mineralization.

Where the faults intersected other linear features the more
extensive fracture zones may have provided more efficient con-
duits for vertical movement of hydrothermal fluids, producing
larger and more intense dispersion haloes (see Shipulin et aI,
1973), in addition to allowing the feldspar porphyry bodies to
reach higher levels during intrusion. The faults appear to
have been active following mineralization, producing small dis-
placements of the alteration zones.

Since it was the most prominent geochemical anomalies which
were selected as drilling targets it is possible that within
the alteration zones there are unbreached feldspar porphyry
intrusions which may be accompanied by copper mineralization
without intense geochemical expression at the surface.

Other factors which have to be borne in mind in testing geo-
chemical anomalies is that transported overburden, alluvium
or colluvium, may have masked or diluted copper concentrations
in soil samples. These factors will affect the distribution
and configuration of anomalous zones. The incidence of mass
movement of material downhill on the steeper slopes is evident
in the Bellas Gate area, and since many of the zones of dis-
seminated mineralization occur in topographically low areas,
they may have been affected by these factors.

No systematic prospecting has been conducted in areas outside
the 10 sq. miles covered by the exploration programme of
Jamaica Copper and Iron Limited (area in Fig. 11). The area
explored was apparently selected from the results of reconnais-
sance geological prospecting and the existence of known show-
ings and old mines.
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since preliminary assessment.was based largely on soil
sampling and geophysical surveys within the 10 sq. miles
section only, the surrounding areas have not been effect-
ively eliminated as unfavourable ground.' Moreover,.since
the soil.samples in the geochemical surveys represent
material more or less in si.tu,unlike stream -sediment
samples which represent composites of material from a larger
area, the geochemical results in Bellas Gate give no indica-
tion of possible anomalous'zones in surrounding areas. How-
ever, these areas are underlain by similar rocks and repre-
sented a similar geological environment during the Cretaceous.
Thus the characteristics of mineral occurrences ~lready
established in the prospected areas may be used.to de.fineex-
ploration targets.

2.3.2 Application of Prospecting,Techniques

A gener.al assessment of..the application of various prospect-
ing methods in the Bellas Gate area can be discussed. in: terms
of the experience of Jamaica Copper and Iron Limited which
carried out the most extensive exploration work:in this area.
From these, broad guidelines for future work' may .be outlined.

When systematic exploration began in the Bellas Gate area
the regional geology was not.well understood and mapping
accompanying prospecting was partly reconnais'sance,al.though
more detailed work was undertaken in areas of interest.
Regional mapping has since been undertaken by the Geological
Survey (Sheet 16, 1976: Sheet 19, 1978) and. 'some small areas
have been mapped in detail. Detailed mapping is needed in
many areas of mineralization particularly those.with high
grade showings, to elucidate the relationship'of these mineral
occurrences to intrusive rocks and geological structures and
to establish the persistence of these structures. . Detailed
work is particularly important since the intrusions associa-
ted with mineralization are small and may not.beshown in
regional coverage. Geological data is also necessary .for in-
terpreting the geochemical and geophysical data alreadycol-
lected and in planning further investigationsin.tested as well
as untested areas.
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Soil geochemical surveys were used in preliminary assessment
as well as follow-up prospecting. They were found to be very
effective in locating areas of copper mineralization and in
eliminating areas of less interest, both for large zones of
disseminated mineralization and for high-grade mineralization
in narrow zones.

However, although soil sampling eliminates some of .theuncer-
tainties inherent in the stream.sediment survey method, silt

. and bank soil sampling could be utilized in any future pros-
pecting over large untested areas in the eastern part of the
Central Inlier to eliminate unfavourable ground and select
priority areas for more detailed examination. Orientation
surveys will be necessary as the method has not been used
extensively in the Central Inlier, therefore, its effective-
ness in this pa~ticular physical and geological environment
has not been tested. Stream sediment sampling in the Blue
Mountain Inlier has not been found to be a reliable method
(see Section 2.7), but in that area rainfall is much heavier
(see Fig. 21), topographic relief is greater. (see Fig. 22),
and slope gradient over large areas is steeper.

Consideration should be given to conducting multi-element
analyses in order to obtain more information on elemental.
association and eliminate spurious anomalies both in stream
sediment and soil surveys. So far, only copper has'been
used extensively in geochemical prospecting, but gold, moly-
bdenum and zinc are other possible useful metals. Gold was
said to be associated with vein mineralization at Charing
Cross (Sawkins, 1869, pp. 34, 35; Bergey, 1958d») Congo Hill
(Outerbridge, 1909); and possibly at Weebar Hill (Bergey,
1958b). Small amounts of 'molybdenite and sphalerite have
been seen in the disseminated mineralization at Camel Hill
(personal observation). If this relationship proves to be
consistent, i.e., copper-gold association for vein minerali-
zation and copper~molybdenum for disseminated low-grade
types, then a multi-element survey would provide a means of
differentiating between the sources producing anomalous
concentrations of metals in geochemical samples.


