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THE STRATIGRAPHY, STRUCTURE, AND GOLD 
MINERALIZATION OF THE JAMESTOWN AND SHEBA HILLS AREAS 

OF THE BARBERTON MOUNTAIN LAND

ABSTRACT

The following is an account of the stratigraphy, structure, 
metamorphism, and mineralization found in tha Jamestown and Sheba Hills 
areas, situated on the northwest flank of the Barberton Mountain Land.
The area embraces one of the most complexly deformed and highly meta­
morphosed regions in the early Precambrian Barberton greenstone belt.

A brief account of the history and mining associated with the 
early discovery of gold in the area is outlined and a fairly comprehen­
sive account is given of previous geological work done in the Barberton 
region. Particular emphasis is placed on previous work applicable to 
the area under discussion. The general geology, including an overall 
structural synthesis and the recently revised stratigraphy of the 
Barberton Mountain Land, is also summarized.

The geology of the Jamestown Hillc area is discussed in 
detail and the revised stratigraphy is presented. Two formations of the 
Onverwacht Group, viz. the Theespruit and Komati Formations, are 
recognized in the area. The Theespruit Formation consists of a wide 
variety of thermally and dynamically meiamorphosed mafic and ultramafic 
rocks together with minor siliceous schist and chert horizons. New 
chemical data relating to the amphibolites and siliceous schists is 
presented and discussed. The Komati F o mation consists essentially of 
metamorphosed mafic and ultramafic rocks together with associated quartz 
and felspar porphyries. A series of differentiated ultramafij bodies, 
which probably represent sills, occur mainly within the Komati Formation 
assemblages but some differentiated ultramafic bodies, elsewhere in the 
Jair.estown Schist Belt, may represent sills in the Theespruit Formation.

Rocks of the Fig Tree and Moodies Groups are developed in the 
eastern part of the Jamestown Hills area, particularly in the neighbour­
hood of the New Consort Gold Mine- These predominantly sedimentary 
successions are complexly deformed and have been thermally metamorphosed 
by the Nelspruit Granite border phase and associated pegmatites.

The structure of the Jamestown Schist 3elt and the Consort 
Mine area is explained in detail, use having been made of minor structural 
techniques to unravel the tectonic history of the area which displays 
several phases of deformation.



, mineralization of the Jamestown Schist Belt, which includes 
gold, asbestos, talc, magnesite, nickel, verdite, and buddstone is 
described and the controlling influence of structure in the formation 
and localization of the mineralization is emphasized.

The Handsup-Mundt's Concession differentiated ultramafic 
igneous bodies, at the eastern end of the Jamastown Schist 5elt, are 
described in detail. At least four separate cycles or pulses are evident, 
each beginning at the base with a serpentinized olivine peridotite, and 
followed, in turn, by serpentinized pyroxene peridotite, pyroxenite, and 
meta-gabbro. The petrography of these rocks is given and new chemical 
data relating to the differentiated ultramafic bodies is presented and 
discussed. The primary magma type is considered to have been originally 
of ultrabasic composition. The differentiated ultramafic bodies are 
considered to represent the intrusive equivalents of the volcanic ultra­
mafic and mafic successions of the Kor.ati River ValJ^y.

A detailed accounv of the geology of the Eureka Syncline, in 
tae Sheba Hills area of the Mountain Land, embraces a description of the 
stratigraphy and structure of the area. Although Onverwacht and Fig Tree 
Group rocks occur in the Eureka Syncline, the Moodies Group assemblages 
are best developed and represent the most complete succession of Moodies 
rocks in the Barberton Mountain Land. Three main pulses of sedimentation 
C3n be recognized. The first of these began with the deposition of the 
basal conglomerate, followed by calcareous orthoquartzites and felspathic 
quartzites, and ended with shales and banded magnetic jaspilites. The 
next pulse began with quartzites and conglomerates and was followed by a 
minor period of volcanism and a second banded magnetic jasper horizon, 
together with shales. The third and last pulse began with minor conglo­
merate and quartzite development and was followed by an alternating 
sequence of shales, subgreywackes, grits, and, finally, a small-pebble 
conglomerate. Each pulse appears to have started with an influx of 
coarse detritus and gradually the depositional pattern trended towards 
an environment that allowed for the settling out of shales and chemically 
precipitated jaspilites and banded ironstones. The sedimentary structures 
displayed in the Moodies rocks of the Eureka Syncline ar<s indicative of 
deposition in a shallow water environment.

Small- and large-scale structures associated with the Eureka 
Syncline were employed in a detailed structural synthesis of the area.
The percentage flattening of pebbles of deformed conglomerates from the 
Eureka Syncline was calculated and compared with values obtained for 
isoclinal folds found in Fig Tree strata of the Lily Gold Mine, situated 
six miles ~ast of the pebble occurrences. A measure of ^he total 
deformation that affected the supracrustal rocks in the ,irea south of



the Nelspruit Granite contact was thus obtained. Pebble data from 
conglomerate horizons throughout the Eureka Syncline indicates conclusive­
ly that the maximum degree of deformation occurs in those areas immediately 
opposite and adjacent to the granite contacts. The pebble data, further­
more, suggests that the initial sedimentation in the Eureka Syncline area 
was mainly from the southeast or east-southeast.

The gold mineralization in the Sheba Hills area is discussed 
and it is demonstrated how the ore deposits are virtually confined to 
suitable compressional and dilatant zones of shearing, fracturing., and 
faulting which resulted from the arcuation of the Eureka fold structure. 
Primary avenues for the mineralization in the area appear to have been 
the Lily Fault around the outer arc, and the Sheba Fault on the inner arc, 
of the Eureka Structure.

The granitic rocks on the northwest flank of the Barberton 
Mountain Land comprise several distinctive granite-types, each characterized 
by differences in chemistry, style, and mode of emplacement. The Nelspruit 
Granite consists of a highly varied group of granitic rocks ranging from 
migmatites, gneisses, and nebulites to homogeneous varieties. A mobilized 
border phases granite which is strongly foliated and often lineated, is 
associated with a prominent pegr.iatitic phase. The granites of the 
Nelspruit terrain have been classified as granodiorites or adamellites on 
the basis of their potash-soda ratios. Part of the migmatite terrain may 
represent an early basement cn to which the supracrustal rocks were 
deposited.

The second distinctive granite-type is that typified by the 
diapiric Kaap Valley Granite pluton. This body, as well as several others 
like it around the Barberton Mountain Land, is characterized by a low 
potash-soda ratio and a poorly developed associated pegmatite phase. This 
type of granite is visually responsible for the formation of the arcuate 
greenstone tongues, like tne Jamestown Schist Belt, which form such a 
striking feature of greenstone belts. The diapiric granite plutons are 
also characterized by foliated and lineated margins adjacent to the supra­
crustal rocks, the latter having a schistosity which parallels the granite 
contacts. The foliation of the granites, caused by the alignment of platy 
minerals, becomes less pronounced and may disappear away from the margins 
towards the centres of the bodies. The granites are responsible for 
relatively narrow contact aureoles, the metamorphism seldom exceeding the 
lower amphibolite facies. The Kaap Valley Granite, in terms of its 
chemistry, may be classified as a tonalite or a hornblende granodiorite.

A further granite-type developed on the northwest flank of the 
greenstone belt, and elsewhere, is typ.'fied by the younger M'pageni, high- 
ievel g r a n g e  pluton. These granites which are potash-rich, coarse-



grained, porphyvitic, homogeneous, and non-foliated were responsible for 
little structural disturbance and metamorphism but generally caused 
abrupt truncation of earlier formed structures. These rocks have been 
classified as true magmatic granites.

Two varieties of quartz and felspar porphyry occur in the area 
north of Barberton, the one associated with the Kaap Valley Granite and 
the other, earlier variety, associated with the lower formations of the 
Onverwacht Group. These rocks are characterized by high soda .-potash 
ratios.

The granite pebbles in the Moodies basal conglomerate indicate 
a distinctive graphic intergrowth of quartz and felspar totally unlike 
any granites present in the area today. The microgranites, which yield 
a high potash-soda ratio, probably represent the late-phase granites of 
an earlier, now unrecognizable, cycle of granite development.

The Barberton Mountain Lond is believed to have undergone two 
main episodes of deformation, the first, which was probably the result 
of gravity tectonics, being responsible for the northeast-southwest 
trending major folds and faults, and the second, brought about by the 
intrusion of the diapiric granite plutons, being responsible for the 
superimposition of folding and the creation cf complex interference 
structures. In the area under discussion, at least four phases of 
deformation followed the emplacement of the diapiric Kaap Valley Granite 
pluton. Four periods of mineral development closely associated with 
the phases of structural deformation can also be recognized together 
with post-tectonic recrystallization and late-stage retrogression in the 
waning phases of metamorphism.

Gold and silver production figures for the Barberton Mountain 
Land, both in the Transvaal and in Swaziland, are presented. The 
distribution of the gold mineralization in the area is discussed and it 
is shown that most of the gold, thus far recovered from the region, 
occurs in a relatively restricted area on the northwest flank of the 
greenstone belt.

The localization of the gold mineralization was controlled by 
a number of factors. These include the availability of suitable source 
rocks from which the gold and sulphides were derived, the availability 
of high-volatile granites responsible for motivating, concentrating, and 
transporting the metals and, the availability of a suitable structural 
environment which acted as an acceptor for the mineralization.

ihe gold is considered to have been derived from mafic and 
ultramafic source rocks of the Onverwacht Group. An important primary



concentration is believed to have taken place on the northwest flank of 
the Barberton greenstone belt where differentiation of Onverwacht material 
reached a maximum with the development of the differentiated ultramafic 
igneous bodies.

* * * * * * * * * * * * * * * * *
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CHAPTER 1

INTRODUCTION

A. GENERAL STATEMENT

The following geological report on the stratigraphy, structure, 
metaniorphism, and gold mineralization of the Jamestown and Sheba Hills 
areas of the Barberton Mountain Land foras part of a systematic study 
programme undertaken by the Economic Geology Research Unit of the 
University of the Witwatersraud, Johannesburg. Tbe investigations were 
initiated primarily to establish the various geological controls of gold 
mineralization in the Barberton area and, to assist, wherever possible, 
the gold mining industry in it's endeavours to locate additional ore- 
deposits.

Since the pioneering studies of Hall (1918) and the Geological 
Survey (V5.sser, compiler, 1956), tremendous r«n«wed interest has been 
focused on the Barberton "greenstone belt" by scientists from all parts 
of the world. The revival c* interest began in 1961, when the Economic 
Geology Research Unit first commenced its activities in the area with
E.J. Poole studying the factors controlling the mineralization of the 
Agnes Gold Mine. Later, in the same year, Dr. J.S. Ramsay from the 
Imperial College of Science and Technology, London, undertook a brief 
structural study of the area north of Barberton. His work laid the 
foundations for the examination, in greater detail, of zones regarded as 
critical for the interpretation of the complex geological history of the 
area as a whole.

Geologists from the nining companies cpereting in the area, as 
well as a number of geologists from the Economic Geology Research Unit, 
began a detailed and systematic programme which necessitated much re­
mapping of parts of the belt ir. which gold mineralization is known to have 
occurred. During the initial phase of the geological re -examination of 
the Barberton belt Dr. C. Roering carried out reconnaissance structural 
mapping of tne Saddleback Syncline in ths central part of the Mountain 
Land, while to the southwest of Barberton, Herget (1963) examined the 
structure and stratigraphy of the Montrose area. At the same tiite 
R. Cooke, geologist of the Eastern Transvaal Consolidated Mines Limited, 
undertook remapping of the regions centred about the Agnes Gold Mine in 
the Moodies Hills.

The p r ograme of remapping was extended in 1962 with the 
structure and stratigraphy of the Ulundi Syncline being studied by van 
Vuuren (196*0, and a detailed structural and petrological investigation 
of the New Consort - Joe's Luck Siding - Louw's Creek areas, along the
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northern contact of the Barberton belt, being undertaken by Viljoen (196**) 
and Anhaeusser (1964).

The second phase of the remapping programme began in 1964, when 
trie writer commenced the present study of the Jamestown and Sheba Hills 
area to the north of Barberton. Shortly afterwards, Messrs. M.J. and 
R.P. Viljoen began investigations in the Barberton £>elt as part of South 
Africa’s contribution to the International Upper Mantle Project. This 
work entailed much remapping of the Komati River Valley - Steynsaorp areas, 
on the southern side of the Mountain Land, as well as tha Kaapmuiden - 
Maielane - Hectcrspruit area on the far northeastern side of the greenstone 
belt. Other localized remapping projects have been undertaken by Reimer 
(1967), who carried out a geological investigation of the Stolzburg 
Syncl^ne southwest of Barberton, and Bell (1967), and Tomlinson (1967), 
who napped parts of the central areas of the Mountain Land. On the Swazi­
land side of the Barberton greenstone belt the Geological Survey of 
Swaziland has also maintained a detailed mapping programme of the early 
Precambriac rock sequences exposed in the areas between Cshoek - Forbes 
Reef - Pigg's Peak, and Hhohho.

In the last six years, therefore, a large part of the Barberton 
Mountain Land has beer, carefully restudied, making available more detailed 
geological maps and descriptions of the area. In addition to the actual 
remapping, which has proved so rewarding, numerous other concurrent studies 
have been carried out in the area. These include researches in geochronology, 
carried out principally by the Bernard Price Institute for Geophysical 
Research, at the University of the Witwatersrand, and by the C.S.I.R. in 
Pretoria. Considerable interest has also been shown in the micro- 
palaeontological aspects of the very ancient sediments following the 
discovery, in them, of primitive iife-forvis. In addition, mineralogical 
and geochemical work has been carried out in some of the mines, and in sorce 
selected areas of the belt.

The resurgence of activity in the Barberton Mountain Land has 
thus be.'n particularly important, net only for the local mining industry, 
but for "he science of geology as a whole. The excellent exposure, and 
exceptional preservation of these very ancient rocks has proved important 
in allow .ng the formulation of concepts, and models to be made, to explain 
the evolution of the very early Precambrian geology.

B. LOCATION AXI EXTENT OF THE AREA INVESTIGATED

Tie area dealt with in this report lies to the north and north­
east of the town of Barberton, in the Eastern Transvaal Lowveld. Two
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specific areas were mapped in detail, the first being the Eureka Syncline 
extending from Barberton, 9 miles north to Noordkaap ana then 10 miles 
east towards Louw's Creek. The second area examined comprised the 
eastern half of the Jamestown Schist Belt, from Noordkaap in the east, 
to the Barberton - Nelspruit main road in the west, a distance of about 
9 miles. The extent of the area covered by the detailed mapping in both 
the Eureka Syncline and the Jamestown Schist Belt amounts to just over 
60 square miles of essentially mountainous terrain.

In addition, reconnaissance investigations were carried out 
along much of the northwest flank of the Barberton oelt from Kaapsehoop, 
on the Transvaal Drakensberg Escarpment, east to Louw s Creek - a 
distance of about 35 miles.

lie regions of the Mountain Land di.«cuss^d in detail in this 
report lie broadly between the geographical co-ordinates 30° **5' and 
31° 20' east, and between 25° 30' and 25° 47' south.

C. PHYSIOGRAPHY

lie Barberton Mountain Land, as this name suggests, is 
essentially a rugged, mountainous, tract of country, lying immediately 
to the east of the younger cover of the Transvaal Drakensberg Escarpment, 
and occupies a wedge-shaped, triangular belt extending northeastwards 
from its broad base between Dadplaas and Mbabane in the southwest, to its 
point of disappearance beneath the Lebombo Mountains on the Mozambique 
border near Komatipoort. Most of the area falls within the Transvaal, but 
the southeastern edge of the wedge straddles the Swaziland border and 
occupies the northwestern segment of the territory (see Figure 2, page 39). 
The central regions, or spine, of the Barberton Belt as a whole, attain 
the greatest elevations - the highest point being a quartzite peak 5,238 
feet high, near the Skokohla trigonometrical beacon (6,204 feet). The 
elevated regions, with some exceptions, are generally comprised of 
sediments of the Fig Tree and Moodies Groups of the Swaziland Sequence 
The Onverwacht Jroup of roci's has generally been somewhat less resistant 
and forms lower lying, yet at times, equally tugged terrain.

The Jaroastown - Sheba Hills region of the Mountain Land is also 
very mountainous - the area being dissected by numerous deeply incised 
streams. The elevation varies considerably from a maximum of 3,956 feet 
in the Sheba Hills area to 2,200 feet - the elevation of the Consort Mine 
offices in the eastern part of the Jamestown Schist Belt. To the north of 
this belt the granite-gneiss hills of the Krokodilpoort Range form a 
prominent topographic area, reaching a maximum elevation, at the trigono­
metrical beacon Uitkyk, of 4,622 feet. On the south side of the Schist



- 4 -

Belt, the Kaap Valley, by contrast, forms a well-defined basin, bounded 
in the west by the Great Escarpment and to the south and east by the 
Moodies and Sheba Hills, which rise steeply from the valley floor. The 
general altitude of the Kaap Valley is slightly greater than 2,000 feet 
but rises in the west to approximately 3,500 feet.

The area north of Barberton is drained by numerous small 
streams which eventually form the North Kaap River, that roughly bisects 
the Jamestown Schist Belt, anc the South Kaap River, which flows out of 
the Kaap Valley at a narrow outlet at Clutha Siding. Near Noordkaap 
these two rivers join to form the Kaap River which serves as a dividing 
line between the Krokodiipoort Range to the north, and the Sheba Hills 
to the south. Before joining the Crocodile River near Kaapmuiaen the 
Kaap River is joined by Fig Tree Creek at Sheba Siding, Honeybird Creek 
near Honeybird Siding, ana Louw's Creek and Revolver Creek, near Louw's 
Creek Station. These last-mentioned creeks drain part of the high-lying 
central regions of the Mountain Land and the valleys they have carved 
have also provided the only favourable means of access into the mountains.

D. CLIMATE A*D VEGETATION

Thd Eastern Transvaal Lowveld has, in general, a temperate 
climate, but differences occur from place to place as a result of the 
extreme variability of the topography. The mountainous regions are 
considerably cooler, and have a greater average annual rainfall, than the 
lower lying areas surrourjding the Barberton Mountain Land.

Barberton, situated in the southeastern part of the Kaap Valley 
at an altitude of 2,697 feet above sea-level, obtains approximately 30 
inches rairfall per annum. The average annual maximum temperature is about 
80°F and the minimum 60°F. July is usually the coldest month and February 
is often the hottest month. The most suitable period of the year for 
fieldwork are the months between April and October. The summer months are 
generally hot and humid with thunderstorms occurring regularly in the 
afternoons and evenings.

Apart from the unsuitable climatic conditions in the hot summer 
months, field mapping is made more difficult by the tall grass and dense 
bush that grows so profusely, particularly on the northwest flank of the 
Barberton Mountain Land. Exposure is greatly increased, particularly 
towards the end of the winter months, when the veld has either been 
thinned out by grazing, or by burning, just prior to the first summer 
ra ins.
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Much of the area mapped as part of this study supports a 

dense vegetation cover. In some places, as for example in the foothills 
of the Krokodilpoort Range, west of the Consort Mine, the bush is so 
dense as to make detailed mapping on aerial photographs extremely 
difficult. That bush encroachment appears tc be increasing at a rapid 
rate is clearly seen when referring to old aerial photographs of the 
area. Most of the hills were formerly almost completely devoid of any 
bush cover. Many small creeks draining the mountainous regions are now 
densely overgrown with trees and creepers. However, some of the elevated 
regions, as for example the small plateau-like pl.vtforro of the Sheba Hills, 
still remains open and grass covered.

With the advent of forestry in the elevated central regions of 
the Barberton belt, as well . s along the Transvaal Drakensberg Escarp­
ment many of the small streams, that once were perennial, have now either 
dried up completely or only flow intermittently.

E. HISTORY AND MINING

Following the discovery of gold in 1873 in the Lydenburg- 
Spitskop-Pilgrim's Rest Golcfield prospectors gradually worked their way 
southwards along the narrow Godwin plateau of the Transvaal Drakensberg 
Escarpment and discovered further reefs and alluvial gold at a place knovn 
to the early hunters as the Duiwel's Kantcor. This settlement was later 
renamed Kaapse Hoop and it became a small township for the area which nad 
been thrown open as public diggings.

The Kaap Valley, below the Duiwel's Kantoor escarpment was, in 
these early days, a very unhealthy region and was known as the Valley of 
Death due to the high incidence in the area, of tsetse fly, malaria, and 
wild animals. In 187V Tom McLachlan ventured from the Spitskop diggings 
near Sabie and found traces of gold in the Kaap Valley, but these were 
not payable and he was driven out of the area by fever and hcrse-sickness. 
McLachlan then moved on to northwestern Swaziland where he discovered 
alluvial gold between Popinyana Creek and Pigg's Peak in 1881 (Pretorius, 
196*>A).

In 1882, a trio cf resolute prospectors named Ingram James, 
Magnus Jeffries, and a Frenchman, Auguste Robert (French Bob) moved into 
the Kaap Valley from the Duiwel's Kantoor diggings and found James Murray 
wor' ing alluvial gold. With Murray were his partners Bob Watson and Tom 
Elsie, whose wife was probably the first European woman in the Kaap 
Valley, and whose daughter, named Nugget, was the first child to be b o m  
there (Bulpin, 1965). The discovery was worked in secret until in 1683
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when another prospector, Harry Culverwell stumbled on their workings and 
spread the news of the find. A rush ensued and within days the camp had 
grown to a '^rge settlement that became known as Jamestown, so named after 
th« earlier discoverers' James Murray and Ingram James. Jamestown thus 
became the first miners' settlement in the Kc^p Valley, and it had a 
population of about 150 people. The settlement acted as a base for most 
of the subsequent prospecting in the area, but as it was an extremely 
unhealthy place, with fever claiming many victims, its existence was 
short-lived.

Jamestown was cited at the confluence of Kaffir Creek and the 
North Kaap River, the latter also being known formerly as the Lampagwana 
River. The settlement was situated on the north bank of the North Kaap 
River and it had, running through it, the Jamestown water race. The 
water was diverted into this canal by means of a weir situated about four 
miles upstrear along the North Kaap River. The water was used primarily 
for washing alluvial gravels (Plate 1A, page 7) and for driving stamp 
mills such as that of the Gem Battery, near the Kaffir Creek Talc .nines 
(Plate IB, page 7).

The Jamestown alluvial field did not yiisld any great quantities 
cf gold. The "Barberton Herald" of August 10th. 1886, reported that 
nuggets weighing as much as 58 ounces were found, but these appear to have 
been rare finds. Interest in the Jamestown area soon diminished and the 
prospectors moved cff to higher ground acros;s the Keap Valley where 
French Bob, in May 1883, discovered alluvial gold in Concession Creek, on 
Moodies Estates, near Barberton. The largesst nugget of gold recorded from 
the Barberton Goldfxelds was found in 1833 by George Knox. It weighed 
69 ounces and was found near Dempster's Reef on Moodies Estates (Pretorius, 
1965A).

Later, in June of the same year, French Bob discovered the 
Pioneer Reef in the Moodies Hills, the first payable reef-gold in the 
Barberton Mountain Land. A year later, in 188U, Graham Barber exposed 
Barber's Reef in Rimer's Creek In the hills south of the town of Barberton
- so named after the three brothers, Graham, Fred and Harry Barber. Some 
old photographs depicting early Barberton are shown in Plate 2, A and B, 
page 9. Within a short time Barberton grew from a small camp, with only 
a few tents, to a large town. t.s news of "fabulous gold finds liltered 
from the region people hastened n  the scene and started one of the most 
spectacular gold rushes in South African history. Hundreds of reefs were 
found and worked, companies were fenned with lavish capital, and minor 
discoveries were magnified beyond a..1 reality. The first sfcok exchange 
ia the Transvaal was erected in the town (Plate 2D, page 9 ) to cope with 
the feverish activity on the GolJxield.
































