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The following account is a aescription of the stratigraphy,
wevanoTphism, structures and rireralogy found in the Lily Gold Mine and
1ayored rocks south of the Nelspruit Granite Contact Belt between Sheba
51din~ and Louw's Creek Station - 2 strongly folded region of the ancient
Archaeas rocks of the Barberton Mountain Land,

A qgeneral account of the geography of tho area is presented and
previous work is reviewed. The detailed stratigrapuic investigations
resulted in an appreciation of the problems presented in tre ares and
ensbied the formetion of a better understanding of the difficultics
regarding the oriain of the various rock types.

Evidence suggests that 1he Jamestown Igneous Complex groun of
ks are not as widyspread in their devalopment as was previously
crntended, Most of the basic hornblenda, tremplite-a v nolite or tale
schists are grouped into the Cnverwacht Series of the swaziland System
and are thought to be the metawrphosed expression of a layered negqueice
of rocks formerly comprised of impure dolomitic limestones together with
po.sible scid lava and porphyry horizons.

The Nelsprui. Granita is shown to be responsible far the
preduction of a metamorphic sursole portrayed by the metamorphic facies
changes cf rocks away :rom the contact belt. It is suggested that the
variations of the rock types on either side of the Lily Syncline are an
exprer3 on of the degree and intensity of metamorphism exparienced by
the formations, coupled possibly, with an initial facies variation
within the depositional basin itself.

Pasic intrusive rocks are shown to exist but they are
~haracteristically different in structure, petrology and moda of
stcurrence to the basic schists.

The Nelspruit Granite is described and its relationship to the
tayered rocks of the Barberton Mountain Land is discussed. A possible
pre-deformation or palseohistory »f the area is considerad. The history
appesrs to involve 2 garies of subsidences and transgressions with the
depositional exclusion of the Fig-tree Series from the Lily Syncline,
except on a 1imited scale in the west towards the New Consort Mine.

Structural mapping was undertaken and an explanation of the
tectoniz history of the area is glven together with an attemp’ at regional



structural correlation aof features common to both the report and adjacent
areas. ’

Four phases of deformation can be recognized in the Mountain
Land. The Lily Syncline is considered to have formed early on together
with the other major synclines of the District. The Lily Fault is thought
to have originated during the first phase events. The second phase
deformation 1, manifest in the area by the occurrvence of numerous rock
fabrics including lineatlon, foliatinn and schistosity, flattening,
elongation and orientation of conglomerate pebbles. The Nelspruit Granite
intrusion was emplaccd late during this period, Folding associated with
the late phase is also described. The third phase involved the great
1aflection of the Eureka and Ulundi Synclines but there is little evidence
of structures assocciated with this deformation in the ares. A fourth
phase is recognized and indicates s vertical stress fleld, It Is expressed
in minor structures such as conjugate folds or crenulation folds,

The ecomomic geology of the region is discussed with special
emphasis on gold, The cther minerals examined were magnesite, talc
and nickel., The gold mineralization is shown to occupy a zone at the
hage of the Fig-tree Series and presumably aleng the Lily Fault. The
mineralized auriferous horizon could be traced from Jee's Luck Sldina
tc a point east of louw's Creek -~ a distance of over 12 mile=, The
easterly extent of the Consort Contact gold horizon is traced to a point
{mmediately northwest of Sheba Siding.

The Lily Gold Mine 1s discussed fully and a summary of the
locality of 0ld mineralization in the Barberton reglon is presented
together witn the mineraloay and types of ore deposit encountered in the
District. The mine is placed into the regional setting and is considered
to be situated on a longi.udinal strike foult - the Lily Fault.

Detalled underground structural mapping was undertaken and the
orientation of various small scale structures were recorded, Two sets of
fracture systems were noted. The first, a vertical s«u is related to the
second phase of regional deformation vhile the secona set, a crossecutting
flat fracture system is regarded as being consequent on the stronger
vertical set., The relationships of the fracture systems to zones of
economic payability {s discussed and the structure of the pipe-like
breccisted shoot is explained. The approximate amount of snortening and
flattening of the Fig~-tree succecsion in the mine i3 calculated.

The ore mineralogy of the deposit is descrided and can be
confirmed as belonging to the arsemopyrite-pyrrhotite type of ore-body
with subnrdinate amounts of chalcopyriié and pyrite present. The
unusual mineral melnikovite-pyrite is 2lso described.
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Gold way swen to cwcur essentially in assoviasion with quartz
or the sulphide arsemopyrite. The ‘bonares" po ts of gold and thelr
mode of cccvrronce is described and ovidence s prosentod that
imdlcates that supergone or secondnry concentrating lnfluerces wors
probably responsible for the abnormally rich gones. A table of sutput
Team July, 1958 to March, 1963, is given indicsting the recovery during
that time of 18,843 fine cunces of gold - appro. Lmately 7,510 cunces or
40% of which wore racovered from sbout & rich pockets. The gold
afrwralization is belioved o have beon structurally controlled and
{ntroduced into sultsble channelways amd 2 breccis shoot thet wag
formed during the socond phase deformation,

X-Ray diffrsctometoy study of natural pyrrhotites from the
mine {ndicated that the pyrrhotite wes deposited at temperatures of
approxinmately 33, A maxioum temperature of 150 - 40090, is
portulsted for tho deposit.

The wall rock aiterstion by hydrotnermal mircralizing
solutions is shown fo be siight and the preboble parsgenetic sequence
of mineral precipitation is suggestod.  The aveilability of a
sultable chemical envirormont nocessary for gold solution is
corgidered and €nctors fovnuring superogene onrichmert, mechunlems
of enrichment and causes of localizalion of the gold are discussed.
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CHAPTE

INIBRODUC T LOH

A, GEMERAL STATEMEND

The following report on the Geo.ogy of the Lily Gold Mice arvd
surrounding countryside is part of & systemetic procvam undertaken by the
teoromic Geology Research Unit, of the Mniversity of the Witwatersrand . to
{nvestigate geological aspects of the Barberton dountain Leamd with & lew
to gaining further informaticn on the numerocus protlems associatad with
the structural, stratigraphical and mimgralogical controls of the ore
deposite In the area.

In this connection sevaral investigators have, during the past
few years, been engaged on detalled study or areas coasidered to be the
most partinert to the sttalmment of the atvvesent loned alms.

Working along similar lines and in eonjunction with the Ecoromic
Geology Research Unit, the Easstern Transvaal “orsolidated Mines geclogiats
are investigating the areas to the south and thweg” of Barberton, in
sddition to their program of detailed fnvestigatior in end around thelr
major producing mines Sheba, Msw Consort and Agnes.

The Unit commenced its activities ir the Darberins gstrict in
1961, when it engaged E.J. Poole to study in detall the possicie factors
eontrolling the mineralization of the Agres Gold Mine. Latey the same
ysar J. Namsay from the Inmperial College, London, vigited South Africa ang
undertook a brief study of the Barberton Mountaln land. He was the first
to investigate the area from the structural viewpolnt, aoplying nodern
techniques ard ideas. His work 1atd the fourdation for "he exomingt ion in
greater detail of zones regarded as eritical for the interpretation of the
complex geological history of the area.

C, Rosring began work, sgain invoiving detailed structural
soalysis, on the Saddleback Syncline in the central portion of ihe Mountain
Land while furiher to the southwest G, Herget tackled the structural and
stratigraphical aspects of the Montrose «.°a. Hetween this ares and
Barberton itself, R. Cooke working for ' .1.G. Mines Ltd., hes actively been
engaged in similar studiee centrad about the Agnes Wins.

The investigations thus fsr had proved to be froattul and
Anformative and it was decided ‘v extend the p-ogram for a further parion.
1n 1962 work was begun by C. van Vuuren ia an sttempt to unravel the
structure of the Ulundi ynoline asd to add to tre krowledgy of the
localization of the Fairview and Sheoa Mines almag the Sheba Fault.




N. Gay undertook a trace element study of the qoid ores from
seversl of the producing mines with a view to finding some factor that
might be of use in geochemical prospecting or, failing thie, to find some
property that might be of aid to the uevelopmint programmes of the
producing mines.

Finally » “atailed structural and petrological examination was
undertaken by M. \iljoen between the New Consort Mine and the area east of
Joe's Luck Siding. This area is the most critical fiom the point of view
of elucldation of the style and numbers of tectonic events to ha e affected
the rocks of the Archaean Complex. Thi present writer's contribution to
the g=heme of analysis was to investigate fully an ore deposit of lesser
magni<ide than ary of the other presently producing mines in the district
an! in addition, to extend the structural and petrological work done by
Viljoen further along the contact to loww's Zreeh Station. The combined
efforts produced a compusite analysis of the relationships between the
Nelspruit Granite and the sedimentary and volcanlc sequences to the south
over a distarce of approvimately 15 miles. The study so far underiaken
by the Economic Geology Research Unit has incorporated work over a wide
area involving almost every type of environment presented in the Mountasin
Land and the scale of investigaticns has ranged from detailed study of
smaller individual uniis such 3s the mines, to the broader regional gecloylcal
aspects.

B, LQLATION OF AREA

The area investigated occurs roughly 24 miles from Barberton on the
mrthegstern fringe of the Mountain Land, The co-ordinates deternine the
ares as lying between 31°9' and 31°17' East and between 25°38' and 28%1'
South, (See Locality Map, Figure 1).

The boundaries confining the ares ars,
1. the Nelspruit Granite massif to the morth.
2. the stream known as Loww's Creek in the east.
3., the trigonometrical beacon Bar 5 in the west, and
4. the final boundary, wes taken to be “he Basal Conglomerate
horizon of the Eureka Synclire south of the tarr~d road and where this was
sbsent towards the east, the bouidary was drawr through the lands on the farm
Lilydale,
The Lily Mine, 4 miies south of louw's Creek Station occurs within

these confines. The regional mapping covered approximately 25 square miles
of countryside.
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Logality map showing the major aynclines end faults together with some of
the more lmportant gold mines {n the Berberton Distriet,
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At this stage a point of clarification is necessary regarding the
use of the term Louw's Creek in the text. Henceforth the farming settlemeat
slong the railway line will be referved to as louw's Creek Station while
the stream draining the eastern por.ion of the area will be referred to as
louw's Creek.

€. HWAN ACTIVITIES AND COMMUNICATIONS

The Loww's Creei area is rapidly becoming one of the leading
vegetable producing regions in the country. Timber plantations have been
introduced to the mountainous regions to the southeast in the Khamhlabane
ared.

There are severasl gold mines in the near vicinity most of which
have been closed down for many years. These include the Three Sisters
Mine, the Scotsman, Kimberley lmperial, Daylight, Barbrook, French Bobs,
Ma.d of the Mist, Aurora and Vesuvius Mines. The ILily anc Rose's Fortune
Mines are the only presently produciny mines. (See Locality Map, Figure
1, for the locatisn of these Jdeposits).

Renewed interest has recently been shown by mining groups, in
the Barbrook Fault area just south of Louw's Cresk Station.

Communications have been improved with the tarring of the road
from Barberton to Ksapmulden while in the mountains numerous forestry
roads have been bullt.

The volume of produce and materials transported by rail to and
trom Louw's Creek itself has warranted the raising of the status of Tow's
Creek Siding to that of a station. The rallway line follows the valley
trom Kespmuiden to Noordkamp &nd then to Barberto.. The Ksap River Valley
provides the only favourable means of rail communication between the
Barberton or De Kaap Valley and the outside world.

An airstrip for light aircraft exists a® Tonetti, about 4 miles
mortheast of Louw's Creek S*ation.

D, HISIORICAL

During the course of mapping, seversl intsresting historicsl
sites were encountered that date back tc the early days of the Barberton
®ld alning camps. The information pertaining to the past history of the
aros was obtained from Mr. E.T.E. Anarews, one of the most mwtable ploneers
of the Lowveld (written comaunication), Iaformstion reqarding old mines
ir the Bureka ares was also acquired from Mr. Andrews (1961).
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Much o/ the activity in the past was centred around Avoca which
later chanced to Eureka when Eureks City in the Sheba Hills became dessrted.
Mining was carried out in the Sheba Valley at several localities, among
them being the Sheba, Edwin Bray ad Orlencal Mines, A narrow gauge rall-

1ine was constructed down the Fig Tree Creek past Sheba Siding to the
Orlental MilL near the junction of the Cyeek with the Kasp River. Power to
run the mill was derived from the Oriental Hydro Plant that was built in
about 1886 on the south bank of the Kaap River.

The hydro plant with lis machinery stiil fairly intact 1s in good
repair but all that remains of the old mill site are ruins. The large
residue dumps near the mill ware retreated in 1939, Ancther mill site and
dumps were encountered on the farm Camelot just north of Ezzy's Pass.
hccording to the De Kasp Anuual for 189% this belonged to the Shaba Gnld
¥ining “ompany. They had 60 starps worklng at this site that were shut
down owing to damage caused to the water race and dam by floods., The
stamp mill was reassembled near the Sheba Mine in 1895,

Two siber mines,the Mexican and the Cleopatra,were situated in
the vicinity of Eureka. The Mexican Mine was worked over 70 vears ago
by about 24 Cornish miners. Ia an old publication entitled "Mines of the
Transvaal", the Mexican ic mentioned as having producea ore to the valus
of 7n ounce to the ton, Free gold was noted in the ore from the mine,

The CleopatrTa Mine east of the Mexican consisted of several shafis
and shallow quarries. A 5 stamp battery milled the ore which was compared
with the ores of the L y Mine about 4 miles to the east. They were
considered ldentical, It was rcported thal a small rich patcie of 5 ounces
was obtalned from one of the shafts but llke the Lily Mine these rich
patches were erratic.

Further sast the Lily and Rose's Fortune Mines were first worked
in the late 1880's and mining was confined essentially to the quarries.
The ore was transported along a narrow gauge track thst led from the mines
to the battery at the mill site in the Louw's Creek Poort. The residue
dumps are all that remaln there tuday, The cre was later taken to
Vesusivs Mine for treatment, The Kimberley Imparial Mine, 2 mile, to the
east of louw's Cresk, vas worked in 1935. A company eracted @ 10 stamp
w1l s0i cyanide plant, The ore from the mine also contained free gold.

Co..aunications intc the ares were confined to an old road that
rar down the Kaap River Valiey. This road was the only route used by
transport riders from the Witwatersrand to Delegoa Bay., The original ~oad
san still be seen today south of the Cleopatra Mine and in Sheepskin's
Weck south of the iily Mire, After crossing Loww's Creek the road kept to
the hlle and continued to the Mald of the Mist Mine where one branch went




along the sorthern bank of the Hlambanyati Stream .o seach the flats about
10 miles from Hectorspruit, The main reason for the road keeping fo the
higher ground was 'o avold malarial fever and teetse fly. A secord branch
purned south from the Maid of the Mist Mine past the Makonjwa Peak to the
lomati flats. This road led to Natal via Bremersdorp and was only passable
{n wintex when the Lomat} and Komati Rivers wers low.

In 1927 the Barberton Motorists Association considered it
nacossary to avoid the 4 crossings of the Kaap River near Sheba Siding
that were often {mpassible during the summer. Mr. E.T.E, Andrews was
responsible for showing the road inspector, Mr. Ezzy & fasmurable site
and 3 toad was later constructed aleng the edye of the ¢liff nesr Sheba
Siding. This was named Ezzy's Pass.

The area was made further sccessible whan in 189% the railway
1ine between Kaaspmulden and Barberton was completed.

B BXSIOGRAPHY
{a) Climate

The area has on the whole & temperate climate. The low lying
sreas and the viver valleys nave A mild dry winter season and 8 hot humia
summer seascn. Ihe Kaap River Valley nas sn elevation of approxi.mte)»
2,000 feet near Eureka and this valley can become :xtremely hot during the
drier summer periods betwean Otober and bebruary. The average rainfall
is appmxtmmly WM throughout the area - most of it falling in the symmer
periods, especially January and February., The ai2a §s prone o violent
electric and hall storms. Temperatures sometimes approach 1O0PF. in the
sumner months, while in winter morths, only rarely does frust occur.

{v) Drednass
The area is dvained by the Kaap River and its tributaries in

the west and by loww's Creek in the east. The Kaap River rises in the
Parberton or De Kasp Valley and makes its way eastward along the rorthesrn
frings of the Barberton Mountein Land to Eureka where i+ suddenly cuts
merth through the quartzh‘.e-conglomerate horizon of the Lily Syncline

and parallels thir formation to Honeybird Siding whare it changes cour e
sheuptly and flows due north into the granite mapsif for sbout 3 miles
before Joining the Crocodile Kiver near Kpapmulden. 1t is smp!ownmd
neay Sheba Siding by the Fig Tree Creek (now Sheba River) ihat drains
portion of the Eureks Symcline arvl near Honevbird 5iding, by the stream










flcwing through Honeybird Creek. The eastern area is drained by louw's
Crevk which is joined by Rewolver Craek rnorth of Louw's Creek Station and
both enter the Kaap River near Kaapmuiden. The drainage pattern osoth in
the Barberton Mountain lLand as well as in the Nelspruit Granite reglen is
typleally dendritic. Most of the rivers that drain from the mountainous
area are perennial but the valley tracts hawve only intermittent flowage.
This is also partly due to the drawing off 5f water in furrows by farmers.

(c) yaaetation

The granite country to the rorth hag a vegetation cover of tall
grass and scattered bush while the river valleys again have characteristically
tall, dense grass and reeds as well as evergreen trees. The mountainous
areas tc the south also have thlck dense covers of thornbush end tall grass.
Certain sections, for example, on the farms Surprise and Crystal Stream
have almost impenetrable bush cover, especially in creeks and gullies on
the southern slopes of the wountains where greater shade and dampness occurs.

The vegetation and dense bush cften made mapping and identificatiun
of position on serial photugraphs very difficulte.

(d) Relief

Considerable contrasts of relief are manifest in the area, To
the north the granites fora gently rolling hillsidss that veach an elzvation
of over 3,000 feet on the farm lovedale.

Tha Kasp River Valley separates the granites on the north from
the sedimcntary formations on the south. The valley is made uwp of broad
flat lying tracts of land separsted from one arwcher by the sinuous
meandering of the Kasp River itself. In the west the river enters the
ares at an elevation of 1,730 feet and st Foneybird Siding, some six miles
sway leaves the area at approximetely 1,620 feot, The average gradient of
the river is therefore,a little more than 1 1 300.

Qs most prominent feature of the area is provided by the range
of muntains known as the Lily Synciine (see Plates 1, 2,3 and 37), This
rangs can be traced across th? entire area mapped from the tiacon at Bar 5
%o Louw's Creek ani beyond, One of the greatest elevations is Teached at
the Lily beacon whici. is 2,029 feet abowe sea jevel. Also a‘ong the crest
of the sane formation is beacan Bar 4 whick has a height of 2,792 feet.
Bar 5, the highest point in the area s 3,040 feet in altitude.

In the eastern portion of the area there is a further rrominent
renge situstec south of the main quartzite~conglomerate horizon and is
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,.purated fros it by 8 deep, thickly wooded valley on the farm Surprise.
This latter range splits into two limbs that continue east of Louw's
Creek towards the beacon Holnek,

Numerous chert bars provide resistant ridges that can be traced
for several miles from Joe's Luck Siding, west of Sheba Siding, right
through the area to Loww's Creek.

The Lily Mine occurs on the slope of one of these belter
developed ridges st an altitude of approximately 2,%00 feet. Further to
the east the Rose's Fortune Mine has an elevation of 2,000 feet - less
than 100 feet above Louw's Creek.

WATER

Very few borsholes exist in the region exsmined due to the fact
that the rivers in the area are mostly perennial. The Kaap River has been
used for the production of nydro-electric power at seversl points, where a
favourable hydraulic head of water could be utilized. The largest of thes”

plants was situated near Eureka 5iding., Numerous weirs have been constructed

across the Kaap River and the water diverted into furrows for use several
miles lower down-stream on large tracts of arable land.

The smaller trilutaries contribute water to additional furrows
bt the intermittent nature of these streams only unsures a steady supply
of water if the rainfall has been cansistent., The Shia-lo-Ngubu River is
‘thought to have heheaded Ioiw's Creek. In 1939 the Shia-lo-Ngubu Dam was
built and the water was diverted through o tunnel back into Louw's Creek
for use by farmers in the Louw's Creek Valley. Numsrous irrigation furrows
Fave been cut to the lands around the Louw's Treek Settlement. Water for
domestic purpcses is obtained from rainwater, a fow bereholes and by
fiitering river and stream water. There is 3 danger of bilharzia from
utreated water.

The Lily Mine itself, has littie or no underground water apart
from the normal water table, which on the hillslope, 13 approximately X0
fest below surface, Water for mine use was pumped several hundred yards
from an {rrigation furrow in ihe valley.




6. GENENAL GEOLOGY QF THE BARBERTON MOUMIALY LAND

The Barbeston Mountain Land comprises part of an ancient folded
belt of diversified Archaean rock types classified with the early Pre-
cambrian systems of Southern Africa, These ancient layered rocks have
peen subjocted to several perjods of ioneous intrusion and deformation,
resulting in a complex history of events.

The great succession of strala in the area has been subdivided
the Geological Survey, (Visser, 193) into an older group, the
Swaziland System and a younger jroup, the Moodies System.

1n Swaziland the Geological Burvey differ from their South
African confederates in that they still use the term Moodies Series (Hunter,
1961). They make recognition Gf the fact thit an unconformity does exist
petween the Moodies and earlisr sedimentary formations. They believe,
nowever, that the Moodies Series is genetically related to the remaining
fornations of the Swaziland System, parily because some of the successions
are derived from erosion of the eesrlier sediments but principslly because
they consider that the enti~e Swaziland System was deposited ir a single
trough or ceosyntiite. This geosynciine was subseguently involved in the
evolution of a single tectonic cycle. They explain th2 unconformitiss
tuat exist ss being the result of locsl disturbances within the basin.

The South Africsn Geological Survey (Visser, 19%) has again
sub~divided the Swaziland System into a lower _eries kmown as the
Onverwacht Series, consisting predominantly of acld and baxie volcanic
rocks with a few subordinate iptercalated chert bands, and ai upper
series known as the Fig-tree Serles characterised by an argillaceous
assemolage of rocks consisting for the most part of great thicknesses of
cleaved rine and coarse grained graywacke and slates (Ramsey, 1963). In
addition laminated ehales and banded ironstones with local development of
numerous chert bands as well as schistose talc and carbonate rocks are to
be found. van Eeden (1941) also mentions the development of a trachytlc
lava near the top of the sequence, Ramsay (1943) calls <he szme rock a
felspathic jraywacke.

Unconformably overlying the Swaziland System is a further
succession mainly comprised of arenascous and rudaceous rocks belonging
to the Moodies System, The System has a wide distribution and is separatad
from the older rocks below by a basal ccnglomerate. The remaining strata
intlude extensive development of quarizites and subordinate impure sandy
and shaly horizons,.

The sedimentary sequence was thon {nvaded by the suite of basic
and ultrabasic rocks of the Jamestown Ignecus Complex. included in this




intrusive svray are various basic schisgts, serpentinites, amphibolites,
disbases armd the acldic gramsdiorite pluton known locally as the Baar
Valley Gran

“pllowing this, further igaeous astivity res;ited In “he emplace-
mert of the Archaean Nelsprait Cranite. Intrusive reolaticnships sre portraysd
alome the contact by innumerable migmatized amphinollte xenciiths and by
wme intense metamnrphism, locally, of the invaded sediments,

Hypabyssal rocks in the form of dykes and sills are prolific in
the Tistrict making up a systematically orlentated patters conforming
lareely with the structural zontrols responsible for the overall deformation
of the Mountain Land.

A remarkarle feature of the region is the ¢ srative abserce or
~arity of metamorphic phenomena. Cnly local development of metamorphic
effests are seen in close rrovimity to the Nelsprult Grarines. The Tames-
tpwr, intrusives produced metamorphism of & decidedly rest: jeted nitw e and
were themselves affecteo by the granites almng the contact-rong. Th
Geciogical Survey (Visser, 19% ) has divides: the metanorphic rocke of the
aves into two main categories. the one heing dynimic melamorphism and the
other, comtact metamorphism, with a thivd and lecs well displaved sericiti-
cation affect,

Despite the intense folding and shearing experisnced by the

swdiments , dynamic metamorohism on 2 rsglonal scale je absent but ig
- along come of the major thrust faults, MWylonitization and

eilici sation wxemplifv, ir miny cases, *he fault and crush zones.

Certain metasorshic rocks have escaped ciascificstion foto one
seris« nentionmd earlier awing to their «tecswe origing

ar ath

The Barberton Area is noted alsc for ite dlvnrsification of
structurel parameters. Oomplex folding and fagltin. te averywhers
svident. WNotsbie too are the enormous synclina’ sty wtures that manitost
themse! vas Lhro 2 the region., Anticlinal st-uctures ave Tare of
ettirely lacking. The rocks, with a few exceptlons iz the Eureks and
Syneiimes, are generally folded about PN L. w50 trarding
Fold sxes anc st- e fsults extendirg over many ax follow approximately
the wame trends.

peen realized e fuportant wss the part
s cf orreedeposits buto At

‘or a long ti
g sre in deterr ing the whareabtos
Wiy only vacer” v that Ramsay (1963) brought - = iore the true signifi-
s of detal.sd structural investigatios ac terpratation, wlin
Wors led mis tc conclude that a least three pooinds <f deformarion bad
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affected the area and that the mineralization had been controlled by the
second phase slructures - pre-dating the develugment of the third phase,

H,  PREYIOJS HORK

Some of the earliest work done in the Barberion District was
atterpted late last century by Molengraaff 1897); Ly Hateh (1904) and
Draper (1913). The first work of any reai note howevar, was publishes by
Hall (1918) when he proposed that the sediments In the Earberton Area
should be placed in tha "Swaziland System”, a term coined by him,

Hall's threefold :lassification of the System wis:-
1. Moodies Series - an areraceous and argiilaceous facles.
2. Jamestown Series - bagic sulte with seaiments.
3.  Onverw.cht Volcanic Series - acid and basic wolcanics.

He recognized two varieties of granite - the one a mica rich variety, the
sther rich in hornblende but gave no evidence as to how tnese two were
related, This remained the standsrd work for some time and early in

1938 the Geological Survey began frvestigsting the area and ir 19%
published a 1 & 50,000 scale geological map o, the Barberton District
together wilh an accompanying explanation.

Tt was found necessary to revice many of Hall's earlier
conclusions especially with regard to the re-definiticn of his Moodies
Series, and in it's place two systems were recognized, viz. the loodies
System and the Swaziland System.

The first was seen to embrace s suite of predominantly
arenaceous rocks wnile the second consisted essentially of argillazeous
ard wlcanic successions. The Systems are separated from one amother by
a" appareat conformable relationship, but sufficient evidence was stajed
to show that the relationship was ursonformable. This included suen
features as a gsharp change in the drpositional style and the development
of a thick basal cunglomerat~ horizon between the two, containing pebbles
derived from rocks belonging to cthe older sequences below,

van Eeden (1941) working for tre Geologicsl Survey was
responsible for the mapping of .he Sheba Hills area together with part
of the Krokodilpoort Mountaine to the rorth, (Geological Survey, Visser,
19%), and a very conclise account of the stratigraphy was given by him
in ar unpublished Stellenbosch University D.Sc. ‘hesis entitied "Die
Geologie van die Sheba-Rante en Oramtreke, Barberton Distrik'.
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Suffice it is to mention here only certain aspecte of his work
considered pertinent to the discussion followiny later in this report.

van Eeden vecognized along the Kaap River Valley a group af
basic and acid rocks practically devoid of wolcanic structures, He
expressed doubt as to their position in the stratigraphic column but
indicated that they could represent rocks belonging to the Onverwacht
series, Microscoplc evidence led him to believe that the series
contained intensely shesred acid lavas and quartz porphyries, These
rocks have been excluded from the recent Geological Survey map and tiere
appears in their place basic and acid schists of the Jamestown Complex.

Higher in the succession, at the top of the Fig-tree Series,
van Eeden mapped as trachytic lava a zone of dark coloured rocks studded
witl minute crystals of felspar., Included in this zone and jmmediately
below the Basal Conglomerate 2f the Moodies System he noted the prezence
nt nodular masses resembling the pebbles in a conglomerate, He ment loned
the possibility of them being autoliths bul expressed doubt as to their
origina

The grsat variety of vasic and ultrabasic rocks that occur inter-
spersed between sediments of the Swazilard and Moodies Systems as well as
{he vast array of rock types between the sediments and the granites were
considered to belong to the Jamestcwn Complex, The contact amphibolites
weTe considered to be the resull of thermal metamorphism of the pre-
existing basic varieties while those further from the granites were
produced largely undar the influence of dvnamic metamorphism. The change
from one basic type to snother le gradati,nal and no meation {s made as to
whether the varieties, oot classed as seroentinites oy disbases, are cun~
formable or transgressive with the sediments,

van Eaden (1941) also regardea the Jamestown Complex as being
intrusive into tha Swaziland and the Whodies Systems. The Ne Lepruit
Granite, he concluded, was intruded subseaguent to the Jamestown lgneous
{nvasfon., The great amount of silicification displayed in the vicinity
4f the Kaap River, and esprcially that seen {n the Lily Line, he attributed
to the effects of the Jamestown Complex.

in places along the granite contact belt there are tnclusiuns and
xemwliths, that have been so metamorphosed that they cannot definitely be
placed in any series. van Eeden considered the possibility of them
belonging for the most part to the Fig-tree Series and the Jamestown
Complex.

From a structural viewpoint it was van Eeden's contention that
the Barberton Mountain Land as a whole had been affected by cne de formative
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poriod. The style of the folding was considered to be Yargely influenced
by the Kaap Valley Granite, & granite he considered intrusive into poth
the Jamestown Complex and the Gwaziland System. Pressures emmanating from
the N and SE tended to warp the surrounding rocks around the granite
pluton.

Extensive shortening occurred at right angles ro tne trend of
the major fold axes in the area and lengthy strike faults running more or
less parallel to these axes were developed in weak zones resultant from
the folding. peformetion produced overfnlding of the strata to the W,
The greatest jnflecticon took place SE of New Consort Mine in the fureka
and Ulundi Synclines while the strike of fold axes in the less atfected
areas paranelod the regional strixe of the Mountain Land.

The folding, was thought by van Eeden, Lo have taken place prior
1o o1 at the same time as the introduction of the Nelsprull Granite.
grructures in the granites suggested to him that elongation had occurred
in a direction parallel to the Barberton Mountain Land.

vertical elongation was s@en in the parallelism of conglamerate
pebbles at Shebs Siding. However, he did ol think the canglomerates were
unduly deformed, citing the fact that roth rounded granitic pebbles and
f1sttaned chert pebbles cccurred side bY side. The orientation was
explained by pebble imbrication at the time of depositione The orientation
roincided with the 12t direction of folds causing him to suggest
differential movement between the beds during folding. Finally the
dyke swarms ware cansidered to have taken advantags of joints and tenslon
fractures in the Mountain Land and in the awongated solid, masslve Kasp
¥alley Granite.

The Geological Survey. {Visser, 19% ) discussed the view that
the Fig-tree Sexies had in part suf fered folding prior to the deposition
of the Moodies System. The added gntensity of folding in the Fig-tree
Series led them to suggest that the argillaceous sediments ~apresented an
incompetent succession of styata petween DVer and underlying massive rocks
composed of quartzites and lavas.

The Lily Syncline was found to be pest developed south of Three
Sisters while towards the west the southern 1imb was consicered to be over=
folded Lo the north. East of Eureka s1ding the closed fold of the Lily
Suncline split into pands that Tejoin west of Scotia Talc WMine. The Basal
Coaglomerate spparent 1y pinched out oF wus ot developed further to the
west, The quartzites howevel, pent south and wers traceatle to Top's LUK
$1ding where they disappeared paneath scree and s0il reappearing again
southeast of New Consort Mine.
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¥oen {1947) examined the country arourd the Sheba Mine paying
gpedal attention to the graywscke-greenschist occurrences and conclude |,
after examination and measurement of zircon grains in poth these rock
types, that the greenschis! was derived or altered from the sediments
{graywackes and chects). Thus the first doubt was cast as to the validity
of an ignesus origin for the concordant zones of basic rock in the Flg-tree
sediments.

51111 later Gribnitz {1961) cast further doubt on the Geological
Syrvey ideas and considered thut many of the rocks formerly placed in toe
Onverwacnt, Fig-tree and Jamestown groups should not be thus classified.
In fact, Gribnitz has seriously disputed the existence at all, of the
Jamestowr Igneous Complex and proposes the introduction of a further
geries, the Oorschot Series. The Series is named from the farm where
0. Kuscihke first noted that rocks mapped as Jamestown Complex rocks
consisted of dolomitic and arenacecus varieties with interbedded banded
cherts, lronstones, carbonate-bearing shales ~nd a conglomerate horizon.

Kinemetamorphic processes are thought to have converted carhonate-
vearing rocks into talc carbonates and quartz-sericite schists.

More recently Herget {(1962) working in the Montrose area to the
southwest of Barberton came to the conulusion that the rocks in the area,
classified by the Geological Survey as belonging to the Jamestown Tgneous
Complex, did mot display intrusive relatioaships end in fact were always
concordant with the sediments. Metamorphism of the sediments in close
proximity to the serpentinites is entirely absent., The serpentinites were
found to occupy only the cores of anticlinal structures and lay beneath
the Fig-tree Geries graywackes, shales and cherts. This would indicate
therefore, that the serpentinite horizon was emplaced prior to the Fig-tree
deposition and also prior to the folding deformation.

On the other side of the Barberton Mountain Land in the Swaziland
Ares Urie (1957 and 1961), and pretorius (1948) also studied the contact
relstionships between the granites and the Fundamental Complex.

pretorius found basic and ultrabasic rocks met amorpho sed
estensively into a variety of schists and he was able to group these rocks
ints zones even though they bore a yradational relationship to one another.
He found that metasmorphic zoning in the Jamestown Complex was directly
related to the distance from the granite contact,

Mention was also mede of shale and quartzite bends in the schists
in addition to patches of conglomerates. These he sscribed to belng xeno-
liths of Moodies sediments caught up in the intrasion of the ariginal basic
lava of the Jamestown Complex. The ibsence of metamorphic minerals of the
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type usually found in altered sediments and the
chlorite, talc, biotite and maonetite were mont i
for the igneous orf-in of the Jamestown suite,

prevalence of amphihole,
oned as supportin; evidence

Urie {1977} found that the Jamestown Ignecus Complex in rorthe
western Swaziland was essentially concordant but did locally transgress the
sediments. He stated that the transgression was selective and penetrated
argillscecus formations leaving siliceous horizens and xenoliths extending
for some distance into the body of the intrusion. He also roted a gradual
diminution of metamcrphic grade of the assemblages away frcm the granite
contact.

The degree of alteration within the Complex is belisved to be
related to a proces of steatization produced by the metamorphic and
retrograde metamorphic effects of the hot aqueous solutions emanating from
the intrusive granite.

Urle considered that the lower portion of the Fig-tree Series
was assimilated by the ultrabasic magma. The fact that the contacts of
basic material with sediments is usually sharp led him to exclude meta=-
somatic alteration and preferance was attributed tc local digestion and
small scale stoping., Ihe occurrences were viewed in the light of Bowen's
Reaction Serles and were found to he chemically possible but additional
problems were immedistely posed. If assimilation had vaken place ii must
have done so at low temperature because metanorphic evidence excludes a
high temperature, Orientation of the xeroliths along the contact were
#xplained as being due to high confining pressures existing at depth in »
geosynclinal plle, His conjectir theurizing however, did emphasize the
numerous difficultiss and problems inslved.

With regard to occurrences of the Moodies conglomerates in the
Swaziland Area Urle noted a parallel alignment of the major axes of the
pebbles and attributed the fact to the strustural deformation of the strsta
rather than to zedimentary depo:itional alignment,

In 1942, van Zyl, et aly described the magnesite occurrences of
the Barberton Area and mentioned briefly the deposit nesr Sugden Siding., A
brief description of the ores as well as a theory of origin were included.
Little prospec: was given to their being rewsrked at a late. date due to

decreasing density of seams and progrescive deterioration in grade with
depth,

The nickel orospect near Sheba Siding was menticoned by Du Toit
(1925) and was more fully investicatad by Partridge (1943). He gave a
detalled mineralogical report vn the trevorite ore and described a new
M““lmgnemian»hydrated silicate (Hpouite) from the same deposit.
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The mineralogy of the ore deposits in the Barberton District
heve bean discussed by de Villiers (1957) and Hearn (194%) investigated
the ores of the New Consort and Sheba Cald Mines. These reports are dealt
with leter in the discussion of the genmeralized scheme of mi wralization
of the Barberton Mountain Land,

Age determinations were done by Nicolayse~ (1%€2), on rocks in
the area and youngest measurenents were obtained from post Moodlies migratite
granites. These gave an age of tlose to 2,600 million years.

In Swaziland the G4 granite, also intrusive intc the Moodies and
Swariland Systems gave a "Total Rock" Rb - 5r age of 2,9% 1 100 m.y.
Immediately norih of Johannesburg the granites are found intrusive into
bagic rocks correlated with the Jamestown Complex, Ages thers determined
gave an spprovimate 3,200 £ 120 m.y. This would imply that the Swar!land
System has an age greater then 3,200 m.y.

More recently an age of 3,100 X 100 Meys was obtalned from the
Ksap Valley Granile on the farm Somerset. (Nicolaysen verbal communicaticn).

At this point {t would be appropriate to mention some of the
previously held views on both the origin and time of emplacement of the
Kasp Valley Granite and the Nelsprult Granite.

In 1918, Hall suggz:ted that the Kaan Valley Granite should be
regarded as a phase of the Nalspruit Granite, He explained the difference
between it and the Nelspruit Granite as being due .o the assimilation of
Jamestown basic rocks that cccurred in the srea. Willemse (1937) also
maintalmed that the "quartz diorite” as he called it, might be a product
of differentiation of the original magma.

Later van Eeden (1941) came to the conclusion that the Kaap
Valley Granite was emplaced prior to the deformation that affectsd the
ares. The granite pluton he suggested, acted as a resistant mass against
which the stratified formations were compressed and folded. The Nelspruit
Granite according to him was intruded more or less synchronously with the

folding in the area and, therefore, was much later than the Kaap Vaolley
Granite,

Hearn (1943) was opposed to thie idea suggesting that the Kawp
Valley Grenite was a later phase of the selspruit Granite and he ~ttributed
or toupled the mineralization of the Barberton Mountain Land with this
intrusion,

Read (1951) ascribed the low grade of metaror~hism in the Swazi-
land System as being due to the resi:tant barrier provided by the basic




.15 -

The mineralogy af the ore deposits ir the Barberton Listrict
have been discussed by de Villlers .1957) and Hearn (1041) investigated
tne ores of the New Comsort and Sheoa Guld Mines, These reporis are dealt
with iater 1o the discussion of the generalized scheme of mineralizatisn
of the Barberton Mountain lLand.

Age determinaticns wete done by Nicolaysen (1962}, on rocks in
the ares and youngest measurements were cbtained from post Moodles migmatite
granites. These gave an age of close to 2,600 million vears-

In Swaziland the 04 granite, also intrusive into the Moodies and
swaziland Systems gave a "Total Rook" Rb ~ Sr age of 2,9%0 20 may.
Inmediately north of Johannesburg the granites are tound intrusive into
pasic rocks correloted with the Jamestown Complex. Ages there determined
gave sn spproximate 3,200 £ 120 m.y. This would inely that the Swazilamd
System has an age greater then 3,200 m.y.

Move tecently an age of 3,100 ¥ 100 L.y, was obtained from the
Xaap Vallzy Granite on the farm Somerset. (Hicolaysen vertal ccmrunication).

At this point it would be appropriate to mention some of the
p!‘oviously held views on both the origin and time of emplacement of the
Kanp Valley Granite and the lelspruit Granite.

in 1918, Hall suggested that the Kaan Valley Granite should ve
regarded as @ phase of the Nelspruit Granite. He explained the difference
betwoen it and the Nelspruatt Oranite o° being due Lo the assimilation of
Jamestown basic rocks thai sccurred in the area. Willemse (1937} alsc
maintained that the ®quartz diorite® as he called it, might be a product
of differentiation of the original magma.

Later van Eeden (1941) came to the conclusion that the Kasp
Valley Granite was emplaced prior to the deformation that affected the
sres. The granite pluton he suggested, acted as 2 rasistant mass against
which the stratified formatlons were compressed and folded, The Helsprull
Granite sceard.ng to him was §ntruded more OT tess synchmm\m!v with the
folding 1n the ares ard, therefore, wWas much later than the Kaap Valley
Granite.

Hearn (1643) was apposed 1o this idea suggesting that the Kaap
Valley Granite was a later phase of the Nelspruit Granite and he sttributed

o1 coupled the minerslization of the farbertion Mountain Land with this
imtrusion.

Read (1951) ascrived the low grade of metamorphism in the Swatl-
land System as being due to the rasi tant perier pmvidod by the basic
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racks of the Jamestown Complex that encircle the sedimertary sequences.

The Nelspruit Granite in his opinion was "produced by tre migmatization

of semiepelitic and more silicecus mocks", Local products of high grade
setamorphism e.g. silllimanite gneisses indicated that the Nelspruit migma.ite
was mobllized and intruded into the neightouring courtry rocks.

The Geological Survey {Visser, 1976 ) suggests that the Nelspruit
Granite represents the product ¢r series of products of granitizaticn.
Assimilaticn and anatexis of enormous volumes ot Swaziland System and
Jamestown rocks are considered to have been trwolved in the process, hKast
of the granites may have originated by metasomatic replacement yet the
nature of the contact implied »n intrusive relationship.

Ramsay (1963) questioned the whereabouls of the foundation upon
which the sediments are deposited, and sugoests that mush of the granite
naterial formed a fundamenta; basement complax on which the wulcanic wnd
secimentary rocks were deposited. The ontire mass wat subsequently
feforiped ond intruded by other granitz ard they together suffered later
reglonai metamorphic effectz,

Ramsay (19+2) changed considerably the previously held visws on
the structure of the Barberton Mountain Land when he proposed evidence
for the existence of at lesst three separate ceformations. Working largely
in the New Consort, “airview 2nd Sheba areas he proceede to unvell the
structural history Sy the examinsallon in g s8l Jetaii, ot m.wr structwal
parameters.

Briefly bis deformation histery was,

Jo  the development of a <eries of major and minor folds,
the traces of which irended N.E. - S.W. 01 N.NE. - 5.5, The mrjor faults
were probably initiated during this perlod cf daformation.

2. further comprassion wich the regional straja oriented
NN, This led to a sioty clesvage cross-cutting the first formed folds.
Only locally were new fol.s developec and low grade regional metamorphism
acompanied the deformation. Also during this sccond phase the Nelsp.uit
Grenite was intruded and thermally metamorphosed the adjacent strata.
Ramsay postulated that the main period of a-1d mineralization was prohably
late during this deformaticn,

3,  the third deformat..n is displayed by the folding of
the slaty cleavage and schistossty by large and small scrle folds. [he
great arcuate strucure of the Eureks an’ Ulundi Synclines took place
ard 3% the same time conjugate folds and faults occurred, Ramsay does
ot gxclude the possibility 0f these last mentioned strustures belonging
to a fourth age of de‘ormatiun.
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The maximum compressive st-ess affecting the third deformation
wes found to be at right angles to txose s{ tne e:rlier deformetions and
he suggests a possible considerable time lag vetween these periode.

The faulting was suhsequently resctivated during later periods
of folding, producic breccisted zones tn the cleaved slates o7 the Fig=-
tree Series.

Famsay described conjugate folding from the region in the
fean.mic Geology Resasrch Unit Informaticn Clrcular, No. 6 (1962a) where
he explaine that they are produced by failwe of the rack on twe inclinec
shear surfaces. Brittle rocks when deformed, develop contugate felds and
the principal axes of stress may be calculat:d using the methods descyibed
py Ramssy (1962b).

Ramsay also appaied the structural data he acquired to the
mineralization of the patrict. In a summary 0% nis findings he suagests
that the mineralizaticn predated the dovalopuent of some slightly sheared
sheets of granite pegmetite which were deformed during the second regional
deformation. He found that the ore sheate were linear and ran parallel to
the minor structures belleved to be parallel tc .he axes of the second
fs1ds, The third phase of folding deformed the ore shoots.

The ore fiulds, he suggested, weTe incroduced during the second
period of deformetion and pechaps at 2 late stage synchronously with the
{rtrusion of the Nelspruit Granite. Arsenopyrite needles associated with
the gold mineralization sometimes thow a prefer-en srisptation parallel
to the second phase linsations.

BEASONE FOR AND AIMG OF THE PRESEMT INVES 3 IGATION

{a) Lotroduction

Encouragement for the present study was fosteved by the discovery
severa) years ago of very rich len-es or pecksts o visible gold in the Lily
Mine, It was con-idered by those concerned with the mine .hat a geoloagical
study of the derc it might giv: some jndication as to whether additional
potkets may be encountered or, failing this, to give sore yeason for the
cuntrol of the gold previously mired. It was considered that structural
phenomena were responsible and that investigation along thes2, 35 we.l
8 other )ines might prove frultful.

o b e

.
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(b) Alms and Scope

Using new technirues of structural geology aors was commenced
early in 1962 and it soon became apparent thal the mine and surrounding
couniryside were beset with various problems.

Within the mine ftself the f>llowing projscts were undertakent:

1. the mapping of the mine both or, surface and urderground

in detail, payling close attention to the structure and petrology of the
formations.

2. to describe fully the mineralcgy of the deposit,

3.  to investigate and offer some explanation for the
pheromenal "honanza" gold occurrences mined in the past and to suggest if
porsible che whereabouts of further similar bdies,

4. to attempt some explanaticn as to the source of the
mineralizing solutions responsible for the formation of the depcsit,

Se to place the mine into the regional pattern and to
examine other mines and prospects in the frmediate vicinity,

6. to compile a regional geological and structural map
and to study the intrusive contact relationships of the granites with
sedimentary and volcanic formationr of the Barberion 'wuntain land.

7. to investigate, in the area, the basic suite of the
Jawestown Igneous Complex and to view the rocks ir the lijht of recent
information suggesting that they be, at least !n part, the altered and
metaorphosed products of pre-existing sedimentary rocks or a lavered
sequence ,

At an early stage it was recognized ibat the detailed work
irwlving structural measurements would be valueless 1f they wers not
ccurately plotted onto a sultable base map, The only existing maps of
the area were cor“ined to mine properties and to the map prepared by the
Geological Survey n a scale of 1 : 50,000 - far tos small o scale to be
of practical use.

An accurate bagse map was required for the plotting of lithologic
and structural data and in this respect the Lconomic Geology Researca Unit
oftained financial assistance from Eastern Transvaal Consolidated Mines
United and Federale Mynbou Beperk.
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The Aircraft Operating Company was comnissioned to compile a
coritoured base map or a scale of 1 & 10,000, from aerial photographs,
Finances limited the ultimate extent of the area covered by the map and
1L was unfortunate that only about one quarter of the area discussed in
this repert was Included in the undertaking,

The area between thy trigonometrical beacons Bar % and Bar 4
may, therefore, solely be ragarded as having correct angular planimetry,
Jt was left (o the writer's discretion to choose a particular method {taking
into consiveration the factors of time, materials and exicting mape avall-
able}, for the construction of the remaining pertion of the base map. The
firal maps were compiled by a series of stages involving:-

1. the enlaroing of th' ' 1 50,000 Geological Survey plan
to 1 & 10,000 on an electrirally operate. mirrsr pantograph.

2. the iracing off of detailsd topocadastral information
from serial photographs enlarged to an approximate scale of 1 t 6,000,

3 the reducticn of this tracing to a scale of 1 : 10,000,

4. the compesation of arror derived fiom the comparison
of the sound portion of the .nap between Bar 5 and Bar 4 with that of the
tracings of the game area.

5. the final compilaticr of the maps on 1 1 10,000 scale
snd the subsequent reduction to I - 15,000 by photregraphic means (Figs.
Zand 1),

Je WS ACCOMPLISHED

As wasg mertioned previously work on the underground mapping
of the mine began early in 1962, Ir January of that year, underground plans
to b used for mapping were preparec from survey plans. The existing
1+ 1,000 mine plans were enlarged t3 1 1 250 {n oider that detalled
structural observations could be recoided accurately (Fig. 4),

A surface plan of the mines and prospect trenches in the claim
ares compiled by surveyors of Eastern Transvaal Consolidated Mines Ltd.,
on 2 scale of 1 ¢+ 2,000 was reduced to & scale of 1 1 5,000 (Fig. 5).

Detn{led structursl investigations both on sur “ace and underground
imolved the recording of such minor structural features a: fold axial
"‘“'o plung directions of folds end lineations, attitudes of fold axial
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planess conjugate foid axes and axial planes. Lineations wate also found
ﬁm"“’" in deformed apt elongatad conglomerate pebbles, Jther faatures
such as planar febrics vig, cleavage and schistosity were roted tn aadition
to the conventional parameters, dip and strike and bedding, fault and
fracture orientations, wrecectation, slickensiding, joirt directions,
poudinage s shearing and the directjonal younglng of selimertae

Underground mepplog began {n February and eontinued to the end
»f May. Dburing this time both the Lily Mine snd the lose's Fortune Mire
wore mappode Tavestigations then were focused on Lhe regicnal geology of
the ared belwsel Sheba §iding and Louw's Creek for a further four months.
fins) field work invoiving the 1inking ¢f the area mapped by M, viljoen
with the arts mapped by the writer was accomplished during Februar 7y 1963,
Tne intervening period was guployed in jaboratory woIk javolving thin
gection and polished section study of the petrology and mineratogy of over
150 specimens collected during the field seasons.

In addition X T8y &4 f fractometer work was done on gamples of
pyrehstite especially chosen for the purpote of attaining 8 temperature of
formation of the gulphide depositicn in the Lily Mine.

Gold sanples were prepared and sent off fox snalysis of the guld
to silver ratics. These sanples depict @ gertical Tenge of concentrates
gathered from the mine for the purpose st irwastigating purity changes in
vhe gold ot different depths.

Sulphide specimens wers apanyed O determine the srade of the oT®
in various localities thioughout the mine.

#1) the above aspects are deall with more fully later In the
repott.

Over 1,500 gtructural pATametaTs Were recorded and steraographic
plots were preparved using an cqual angle Wulff Stereonet. The plots display
wre tlearly the various structural agpects noted in thy course ~f mapplog.
Sie axes of deformed pebbles from Gheba 5iding were neasured and comp ared
with undeformed pebbles obtained from 2 relatively undis! urbed portion of
the Mountain Land.

Numerous dlagrams deallng with various aspecls of the werk such
A

sthe /. sd /) (convertionsl signs after C lnos,1047) Tatlos of
L <

deformed conglomerate pebbles and the ratlos of the percentage of gold and
silyer 42 skanges in cepth were prepared argd otographed. in addition
Potograph . taken in the thesly arehn 8% well o3 microphotographs i coloar
08 black and white were printed by the writes.
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The central section of the Lily Mine has been developed more than
other sections due to the occurrence of an ore shoot that contained excep~
tionally high gold values. The underground dats was used lo construct a
glass model showing the mode and occurrence of fractures and quartz veins.

Breccia zores and the easterly plunging shoot with the bonanza gold pockets
are also indicated on the model.

Ko ACKNOWLEDGEMENTS

This investigation was made possible by Messrs. E.T.E, Andrews
and AJN. Carlin (Tributors of the Lily Gold Mine) who instigated the study
and contributed substantially towards the costs of the undertaking.

Much useful assistance was afforded the writer by Eastern
Trensvaal Consolidated Mines Ltd,, Barberton, who placed at his disposal
innumerable maps, mater.als and information pertaining to the geology of
the Barberton District and the Lily Mine in particular and thanks must be
given to the geological staff who were always ready to be of *he fyllest
assistance.,

To Mr. M, van R, Staeyn, geologist at Falrview Mine, who guve
useful advice on underground mapping techniques and to Mr. £. Burrow,
manager of the Scotia Talc Mire, thanks are e-tended.

A gpecial rote of thanks go to Messrs. R. and T. Thomson for
thelr considerable help at the Lily Mine. and to coveral members of the

Economie Geology Research Unit for their much appreciated advice and
sriticisms,

Finally the writer wyuld like to express his thanks and apprecie-
tion for the meny ways in which Mr. and Mrs. R.J. Millar of the farm
Lilydsle, wore of assistance during his stay with them,

L I



Broadly, the area is bounded in the north by the Nelspruit Granite
which displays intrusive relationships alog the contact. Immediately to the
south of the granite and often occurring at xenoliths within the granite are
a group of basic amphibole schists which 2¢.ording to tho Geologizal Sw vey,
{visser, 19%) belong to the Jamestown Complix, These contact amphibolites
form a broad zone that occupies portion of tie Kaap River Valiey from

Eureka S1ding to Honeybird, and in addition, hey make up much of the flat
country near Louw's Creek Station. Within thi- contact amphitolite belt

are several quartzitic schist horizons that ar. especially well developed

‘o the north and northwest of Eureka Siding, Tis is followed by a further
@wowp of baslc rocks consisting essentizlly of (reen awphibolites., The
contact ampnibolites and thecse predominantly tresolite-actinolite schists
are separated by a fairiy sharp oundary where ex osures are good but
gemerally the contact is obscured by flat scree ac ! snil covered ground.

Extending across the entire area to the s.uth of the green
smphibole schist horizon is the massive Moodies corjlomerate - quartzite
torizon forming part of the Lily Syncline. This for ation builds a promin-
ent ridge that occurs as a tignily folded syncline in the essc and a closed
fold in the central portion of area. Towards the west the ridge splits

ims three distifct bands separated bty intrusive green serpemtinites and
tale sehist bodies,

5auth of the main quartzite-conglomerate ridge more basic schists
weur, These consist essentially of talcmchlorite-cartorate schists but
™y grade laterally and very often imperceptibly into treiolite schists, or
twartzechlorite-carbonate schists,

Green serpentinites are intruded into 4ifferent r ck types but
®taln their maximum development to the northwest znd north sf the Scotia
Tale Mine near Sheba Siding, Amother serpentinite intrusive occurs in the
central portion of the area near Sugden Siding.

Following on the basic suite is 3 sheares horizor corsieting main-
ly of acid lava, quartz porphyries snd quartz-sericite schists with a few
imrﬂlated shaly and siliceous horizons, These rocks are coniidersd to
™ to the Onverwacht Series and are best developed betweer Fonevbird
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Creek and Louw's Creek, where they build 2 prominent ridge. To the wes®.
nowever, only scattered outcrops occur between broad zones of farmland and
scree cover. They are often invaded by basic horizons that occur confoimably
between the siliceous and cherty zones, There are additional talcose schist
horizons and serpentinites south cf the Onverwacht horizon. Fiy-tree Serjas
shales and yraywsckes with chert bars and banded {ronstone horizons follow
conformably above the basic zones. In the sast near the Lily Mine these
shales and banded ironstones are best developed at the base of the Series

and are followed successively by silicecus cherty zones, graywackes and
shales and zones of chloritic carbonate-rich rock and talc carbonate schists,
The latter are concordant with the sediments,

The upper portion of the Fig-tree succession is marked in the
#5% by the occurrence of what the Geological Survey (visser, 19%) call
lavas. Thnse are overlain by the Basal Conglomerate horizon of the Moodies
Systam,

A wide variety of dykes are found throughout the area, Many of
the rocks formerly grouped as belonging to the Jamestown Complex have been :
reclassified into the Onverwacht Jeries and the Fig-tree Series lava
horizon has been viewed In a new light.

Table I gives a revised stratigraphic column of the area with
the approximate thickness of the units, ?we page 24),

(11) Structure

The Lily Syncline is a narrow structural entity occurring along
the sorthern fringe of the Barberton Mounvain Land between the Nelspruit
Granite massif and the Eureks Syncline. As mentioned eariier the Syncline
is tightly folded with its southern limb overfolded to the north, The
ertire structure dips steeply to the south and in the central portion it
octurs as a tightly closed fold, In the west the sequence has been
#parsted by basic intrusives. In the ares northwest of the Scotia Tele
Mne the Lily Syncline is considerably disrupted ind the quartzite-
conglomerate members are dissociated from one amcther by large intrusive
serpentinite bodies.

The Lily Synclise appeurs to be separated [rom the Eureka Syn=
tiine by two fault: viz, . he Main Southern Fault and the Lily Fault,
These faults are similar to other faults in the Pi-trict in that they also
%ew {n the anticlinal divides separating major synuline-

Tha Main Southern Fault especially and possibly to a le .1
txtent the Lily Fault, act as high sugle longitutinal thrust faults in much
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the same manner as the Barbrook, Sheba and other faults i{n the Mountain
tand, These faults almost without exception occur in *he divides between
the wajor synclines,

The granite aleng the contsct belt exhibits intense shearing
and the development of a promounced lineation, Although outcrope are
restricted, numerous folds are also seen in exposures along the uontact,
There is a strongly developed foliation and schictosity manifest “hrough-
out the area. This {5 seen both in the fleld and in the examinating of
thin sections, Conglomerate horizans are flattened and elongated {nt:
stringers and boudinaged structures; sedimenvs are altered almost beyord
recognition at times, Urder the microscope small scale folds can be sesn
and practically all the rocks have a foliation. There s in the Kaap
River Valley a sirong alignmont of basic minerals of the contact omphibolite
succession and In the certral area a shear zone trending approximately
WEH « ENE is made clear by a filling of white vein quartz that forms a
prominent ridge for several miles. The formations have a consistent
regional trend and the predominunt dip is steeply to the south with nost
variations occurring to the west of Eureks Siding and approaching tie area
in the vicinity of Bar 5, Variations in the attitude of the bedding in the
Fig-tree rock is nainly due to the intensely folded nature of the sediments,

Minor structures, similar to those found in the arra between New
Consort Mine and Joe's Luck 5iding are also found in the mapped area but
to a considerably lesser degree. These structures indicate that the
deformative processes were operative over a wice area but were only
recorded locally in horizons of a brittle nature e.g. in quartz-gericite
schists,

(111) Metamorchism

Metamorphism of varying grade is manifc st almost entirely
fhroughout the area with the exception of the Fig-tree succession occurring
{n the southeast portions of the srea. The metsncrrhism is considered to
b largely due to the thermal effects produced t;, 1w intrusion of the
sranites in the north coupled with dynamic metam~ivhism resulting from the
Seformation of the ares. A gradual Jowering o tte grace of metamorphism
88 be detected away from the granites and the retamorphic mineral assem-
Hlages are sonsidered in the lighe of the facies - pt o] metamorphiem
?:é{iﬁcmm by Ramberg (1952), Tilley (1948) awi 'wner an' Verhoogen

.

It has been possible to group the successions i.°. thres :,ies,
Tocks nearest the granites fall into ‘he hornblende-hornfel. .cles,
glve Wty to rocks classified inco the alblte-epldote-hornfels facles
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and still further south the rocks can be grouped in the greenschist facies,

locally, for example in the Lily Mine,
1ing solutions have super impo zed higher grades of
spidote-hornfels to hornblende-wary, ~1e facies)
mrphism.

the hydrothermal minerali.
metamorphism (albite-
over the regional meta-

(1v) Minexalization

By far the most important economic mineral
i It is produced on a =mall scale from two mines viz. the Lily and the Rose's
Fortune Mines, both south of iouw's Creek Station. Mineralization has
largely been confined to a narrow zone at the base o7 the Fig-tree Series.
it has been possible during the course of regional marping to delimit the
nineralized zone to a thin strip of country extending entirely across the
ares mapped, and later, in conjunction with M, Viljoen who mapped the Hew

Cansert - Joe's Luck are., it was found possible to extend the same mineral- d
ized 20ne sti)1 further to *he west.

in the area is gold,

Evidence suggasting the existence of the L

ity Fault is presented
d its influence as a channel for hydrothermal o

2 solutions {s discussed.

Other economic minerals found in the area liclude the nickel-
bearing serpentinites to the northwest of the Ccotla Talc Mine, as well as

the non-metaliic minerals tale and magnesite that occur near Sheba Siding
] and Sugden Siding respectively,

(b) &chene of Approach to Detalled Geoloey of the Azea
(1) Imreductiop

A detailed account of the stratigraphv .- .

i1 the area lg
Hscussed below under the following headings:-

{41) Eield Qcourrence and Descrigtior

-der this section the localities and Fode 1 ¢ rrence ¢ the
ere described and a detailed macroscople and v . oscop
of hand spocimens and thin sections is given,

Toek typeg
deseription




(111) Structyre

A brief account o the principal structures see
in thin section is given. i more conplete structural anasl
presented in a later section.

in the field and
ysis is

{1v) Metamorphisy

Descriptions of the metamorphic minerals found fn the area are
discussed and related to the facles toncepts of metamorphism.

(v) ouigin

The probable origin of the various rock types is discussed and
the theoretical aspacts relating to thelr foimer nature are briefly
cengldered,

C. QWERHAGHT SEPIES - SWAZILAND SYSTEM,
(s) lntroguctiop

As has been mentioned earljer Gribnitz {1961) considered the
irtroduction of another series, the Oovrschot Series, for many of the rocks
regarded by the Geological Survey as belonging to the Jamestown Jgneous
Complex, The writer, after studylng the rocks in the report area, felt
that T¢ was considerable Justification to warrant a reconsideration of
the existing ideas Lut considered it unnecessary at this stage to introduce
¢ further series to the 3waziland System.

The questionable successions appear to all be pre-Fig-tree in age
and are, therefo. e, by definition placed in the Onverwacht Series,

Three easily distinguisl able varieties of basic rock are
included in the series.  These are:w

1. Darx Contact Amphibolites or quartz-hornblence schists

2.  Gresn amphibole schists consisting essentially of
tremolite and actinolite schistsy

3, Talc-carbonate-quartz-chlorite schists

in Maition there are intetcalated 2ones of acidic rock probably comprising
Htered sheared acid lavas, quartz porphyries, quartz-nericite schists,
rrat] forouy quartzites, and a ragnetic shale-cuartzite horizon.




Contagt Amphibolites
(1) Eleld Occurrence aud Description

The contaect amphibeli‘e horizon occurs immediately to the south of
the Nelspruit Granite and extwnds across the entire area. In the west the
wecession s natrowest and in planes the arphibolites acp-ar as scattered
yenoliths in the granite, while in the east the zome wicens out considerably
and sttains a maximun thickness of about 3,%0 feat in the Low's Cresk -
Honeybird reglon. te contact with the granite (s mosily hidden by scree
wd soil, or large tracts of arable farmland. Expccures are particularly
wod along several sections of the Kaap River and in the area north and
wrthmest of Eureka Siding. Amphibolitic xenoliths are commonly encountered
sloty the immediste -sntact zone but in a few Instances may also cccur as
meh a3 a quarter c; a mile to the north of it. The granite displays
intrusive relati~-ships with the amphitolites. The scattered xenoliths
stve sharp bow.  les with the igneous matevial and are pier.ed by tongues
ad velns of perw Hitic, apiitic ond granitic rock.

The amphibolite zone generally occupies the divide between the
granite klls to the north and the Lily range o the south. The Kaap River
sesnders through this low lying area before it continues morthwards ‘ato the
granites at Honeybird. Towards Louw's Creek Gtation the ‘ormatior ilds
) fow isolated hills,

In the exposures provided by the Kaap Rivar morth of the farm
Mokx Riverbank,possible remnants of the criginal leyered sequence can be
en and are only partiaslly affected by the metamorphism that enveloped
aren

»

Typieally, the rocks closest to the granites contaln abundant
dark green pleschroic hornblende with accompanyiag plagioclase felspar
{ﬂﬁ%ﬂ and fine.grained quartz. Mimoy variations in the compositiu-
46X on the farms Perl and Naude's Rust where the rocks contain ahundant
Wite, Minute hairlike fractures in the amphibolites are invariably
m by the yellowlsh.green mineral epidote, whi.e cccasionally larger
welng of epldosite, a rock composed primarily of quartz and epldote, ocour
is larger fracture and joint planes. An intensely deformed migmatite
e on Perl also containg a scattered development of epidote. Away from

® tantact the rock still mainteins the black schistcse appearance but
o e wonsist more nf quartz and hornblende with piaginclase felspar
" botite mica in lesser amounts.
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{131) Metemorghisy

The contact amphibollites are undoubtedly the result of extensive
workact setamorphisn. The hornblende-plagioclase-quartz assomblage
indicates a 1ong 0f high grade metamorrhism similay to that described
Fskola {1914] ir the contact aurscles of granite batholliths in the Orijarvi
region of southwest Finland.

In sadition to the dark greed hoirwlenda, biotite and plagioclase
felspar pinerals several jocalitles were noted where almandine garnet
wwmblasts are developed. The intensa or high grade metamorphism
produced in contact aursoles can lead ultimataly to the formation of a
%wrmlem«-plcqioclaﬁe-quartz-bmtite assemblage simi'°r to thal present in
e ares wnder discussion. Turner and Verhoogen {1 have classifled
this mineral assemblage into thelr motnblende-hornfel acles of contact
stemrpnism.  Formation of the hornblende-hornfels facies hes tentativaly
en correlated with temperatures of about fi0” to 700%C in the pressure
ronge P HpO % 2000 WX bars, or should the water pressure e around 500
birsy temperatures could probably be lowered by about D0 degrees. (Turner
wd Verhoogen, 1960). Figure 27 shows the Alstribotion of the contact
mtamwrphic facies in he ares.

tiv) Qriaglo

Several reasons are given for assuning that the contact
sphibolites represent the alteration products of a pre-sxisting leyered
mgmnce snd rot basic intrusives.

1. Within the amphibolile zone are goveral persistent and
wll developed quartzite ond quariz .sericite schist horizons {see Later).
These can be traced for several oiles inte the adiscert areas where they
an b followsd wall to the north of the New Copsert Mipe. M. Vilioen
lverbal eommunication) found shaly horizans together with thece guartzites.
Sedinontary layers or acid igneous lavas are indi-ated. On Bon Accord
fum north of Shebs Siding large ganets occul in the silicepus horizors.

2. Zones of partially altered rock resembling stratified
:fi‘m layers are freguertly encountered. The possibility axists
it they could have been finely bedded vuffs or lava flows. The xeno) 1ths

N theye cometitummte aligred parailel to the regiona  oid of the
etessions .

. 3, Composition banding is widespraad and thers is g preference
:;“ﬂ‘i-‘ rinerals 1.ke hornbionde and biotite te oceur i distinet bands.
morphic differentiation, it must be sdmitted, may alse produce banding.
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2 abundanc * of quartz throughout these contact amphibolites probably
supgests the pressnce formerly of abundaat silicecus material.

As mentioned eazlier the Geological Survey (Visser,19%) has
included these rocks in the basic sulte of the Jamestown Complex.
heoretically there are only two possible rock agsemblages that on
wtamorphisis, could alter to the hornblende-placioclase-quartz schists
ot ornfelses that occur along the granite contact.

The two possibilities are

1. basic or ultrabasic lgneous rocks.
2. siliceous dolomites and limestones of various
compositions (Turner and Verhoogen, 1960).

the introduction of’ increasing temperatures would cause the physical and
chemical nature of the sequence 1o undergo changes with the formation of 2
ww sineral assemblage. 1f siliceous dolomites and limestones of varying
comosition are subjecrea to metamorpaism, then reactions smvolving the
progressive elimination of carbon dioxide take place. The amount and
intengity of the process is dapendent on the temperatures and pressures
existent at the time.

{e) Green Amhibole Schists
{1) Eleld Occurrence and Descriotion.

It was found with these rocks ac weil as the other basic rocks
in the ares that they grade rapidly and often imperceptibly from one
wriety to another within short distances. This was also found to he the
‘[““ {n sreas {5 the south of the Barberton Mountain Land by Pretorius
(1948), An sttempt was made to differentiate betwsen tne types whete
pssible but locally occurrences of amy onc of the basic schists may be
foued within the broad grow.

The green amphibolites, consisting primerily of massive light
Jreen setinolite or tremslite, occur mainly south of the contact
Uphitolites ond forms a considerable thickness that ls well exposed in
m”d cutting through Honeybi~d Creek. The contact zone between
@ se green amphibolites and the dark cuntact amphibolites is sharp where
,:f:m’ pernit obsarvation,, There eve however, large flat areas on
m\gm Naude's Rust where the formations are hidden beneath soil and
%Mum' and it is only towa.ds the east apyroaching Louw's Cruel that
o t relationships can be determined. Also near Sugden 5 iding sharp
formeble contacts are displayed. 1o the south of the Lily range the
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sremolite schists make an appesrance al scaltered intervals betveen
Crystal Stream and Camelot Farm,

In hand specimen the typical light green needles of tremlite
sl actinolice are seen to constitute the greater portion of the rock.
in thin section the rocks generallv contain varying amounts of carbonate
waterial, talc and magnetite. A little shlorite is invariably present
as wll, Locally, euhedral rhombic cryctals of sphene and prismatic
rloriteid needles were moted. Thare (s a rotable absence of dark green
mrublende and plagioclase felspar.  Jccesssry minerals that accompany
the light green amphibole schists alss include ilmenite and its alteration
preduct , leucoxene with blotite and apatite fairly prominent especially
from the Naude's hust area,

(11) Structue

The green amphibole schist sequence liss confoimably above the
§ coneet amphibolite schist zome.  The rock possessas s folistion that
once agein parallels the regional trend of the formations and is
practically everywhere vertical or steeply dipping to ithe south.

Indications were found, in the -*.sngly schistose amphibolites,
§ ¢itw swerimpossd lineations. These rocks are however, not conducive
| @ the recording of structural phenomena, and .t wes only in rare
irstantes that minor structures could be recognized in outerop., The
tks have recorded the deformations as is evidenced by micrescopic
] folds soen In thin section but it appears that in the field, the rock

§ Ut will probably display the structural phenomena must be partly
wathered,

. Microscopic structures vary little from those seen in the
“ntwt amphibolites. There is a tendency at times for the mineral
§ tlentetion to become loss regular and radiating tremolite needies are

“ecagionally seen probably indicating that the confining pressures were
less {rtonse,

(11) Mesenarohisn

The metamorphic effects produced by the granite intrusion in
are alsy undoubtedly reflectsd 'n this zone. The grade of
sm is sifght in compar:son with the hornblende schists,

e yth
Miu”“
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From rorth to south there 1s 3 progressive decrease in horn-

slende and a corresponding ircrease in the amount of tremlite-actimnlite
. Once again compositional banding is evident. This iz

pcft!sulnly clearly shown in the road cutting through Honeyblird Creek.

The shap contact between the dark amphibolites in the north and
e light green amphibole schists may be ascribed to a possible combination
§  of factors. These are {a) a decrease in heat and, therefore, a lowering
of the metamorphic grade and (b) a ccmpositional variation or change of the
prewpxisting formation.

The metamorphic mineral assemblage in order of abundance wae
foud to bet~ tremolite and actinolite, chlorite, blotite, talc and
leally some sphene and chloritold, The rorthern portions of the

may contain some green hornblende and plagloclase feispar (albitae),
Quartz is ubiquitous though sometimes it occurs only as a fine matrix,

The tremolite-actinolite schist rone would conform to an outer
mrgin of 8 contact aureole. The mineral assemblage const'tuting this
ting ailows it to be placed in the albite-epidote-hornfels facies of
Twme and Verhoogen (1960). The pressure-temperature conditions that

m@culny operative is shown to be approximately P Hp0 = 1,000 bars
| BE.T » 8lthouch temperatures as low as 200 - 2%°C are sufficient
g v emlite to form [Bowen in"Barth, 1952},

(1) origin

. These rocks have much in commn with those aisc iseed eariier
Wionglng to the contact amohitolite zone, Minerale. .-l banding 1s
*iln evidert but there is a lack of quertzitic or .+ .ed silica rizh
lorlisns,  The overall deficiency of quartz may be . tributed » a lak
o thle constituent in the earller formaiions prior 1 m tamorhism.

) Tremolite hay been regarded as one of the first formed
‘ *hauhic products in an equilibrium series of rcactions inwlving
Eeive elimination of carbon dioxide from siliceous dolomites at
Mm pressure in an sdvancing terperature envirvonment (Vi‘ley, 1948).
l;ﬁ M impure dolomite the first formed new mineral would be talc and
Shoaing metamorphisn tremlite would appear.

oy The occurrence of shloritnid, an iron-alumina silicale into
e  Iitle or o magnosia can e ter probebly fndicates speclal conditlons
lgpment from a povsible sodimentary succession. Barth (1992)




states that ehleritold s uansble to form B magresiaerich rocks but does
ot know the exact conditions of tempersture and pressure necessary fo-

1% formation.

{4) nm@mnﬁmm&w_imm .
{4} wa.nmm

uegder this heading have been included the gewezul varietiss of
pasic ashist found almost exclusive’y on Lhe southern 1iub of the Lily
Symiinge Again, the vurieties Jve gradatisnel frow one type to amotaer.

The rock Lyp?s gerarall {nclude the follrwing:=

1. talc schists.

2. talc-carloaste~schl its.

3, talcmchlorite carbtonate~quar'a schists, eno

4. tremolice in additior to re minerals mescioned above.

The tale schists spperently ace restricted to zones wheve Jeformation has
e strong.  [he must corev.n accurrence Le along the Lily F wat.
wpecially clearly scen in the neighbourhosd of tre Lily and Swose’s

Fortuse Mines. MinOT showinge of talc schist can, however, be sncountered
srectically srywneTe south of the Lily ridge, Furthe. development of tale
mi:; sgeurs in the Scot.a cale Mine where it cometimer sttzirs greot
purity.

Talc~carbonate schists occus {n and avourd the talc mine
rrodomi sartly . with wror localized patcnes elgevaere .h the Zone. Both
ihese rock types are very soft and seldom sroduyce outcrops but are often
prazerved where they abul against siliceous O chercy bars. Ihe rocks
sear Bureka 5iding and the Geot.s Tale Mine are darker green then else~
were atd in thin saction consist primarily of 5 reltrd mass of talc
¥ith carborates 33 the matrix and larger aggregates 0§ calcite randomiy
fisseminated througho vt the rock. ir some instances magratite is
particylarly abundant and forms euhedral ~ivetals gor ot ingy gecurring
1a bands o stringers.

e Tre tale-chioTite~carbonate schists make up the ramalnder of
&Wﬂ'}m put 2¢ indicsved praviovsly may also contain zunes in
ch tzorolite and nctinniite arw abundant.

Ia the field, carborate rich tones may be markad by the
a;‘m of memerous, calcite veins thah oceul ih the piane of fnliation.
fopen. Lol weathering produes alternate carbonate zones a5t guartze
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alorite schist zones. Tourmalinization of the schists is common

o <iaily in the nelghbourhood of quartz-tourmaline veins. The
wurnaline s invarisbly the iron-rich variety schorlite and occurs as
whedral prismatic cuystals. Some thin secticns of rocks near the talc
whist belt in the Lily Mine indicate the presence of antigorite. Some
of the tale~chlorite zones contain abundant fine cherty quartz present in
layers batween the chloritic material.

| (11) Stucturs

The rocks generally display a strong schiutosity. The tale
seiists near the mine have the appearance of being sheared. On ine whole,
B ofcrops are pooy and only in artificial exposures, e.g. the Main Quarry
#f the Lily Mire, can any structure be see~. The schistosity is again
irsloped parallel to the regicnal trend of the formation. Mimor flexures
wd cortortions with horizont .1 ¢r nearly horizontal axial planes were
xted,

3 The other schistose rocks are more brittle and in the fleid ars
J v to display only a well developed foliastion that is vertical or
semply dipping. In thin secticns & marked bsnding of chloritic

uterial 1s seen together with alternate silicesus and cherty bands.
foudinaged structures indicate coneiderable compression perpendicular

to the foilstion trends,

| Where westhered the talc schist often has a sponge-like

‘A ‘merace with numerous holes and cavities throughout the rock. In

B " caes 8 section cut across a8 less weachered specimer shows
“Berous evhedral cublc specks of a mineral altered to limonite.

{111) Metamrphisn

The metemorphic mine.al assemblages of this basic suite of
ks sre Indicative of & low grade metamorphic zone.

Tale snd chlorite are the main minera': produced by the
:'Wic alteration with tremolite occurring locally., Whereas
tharite 15 invariably aligned in alternating bands or layers the
ety is oftun seen to be growing at right angleg to the foliation
#s.  Frenuently circular radiating needles of tramclite were

il within o finely crystalline quartz matrix.

” The talc occurs in felted masses that do not bear much
Wlonahtp to the folietion planes. Carbonate 1is frejuertly
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cted with the tale and tyemolite, Rhombic crystals of

imimstely conne
as a centre around cr from which

caleite showing twinning often appear
e tremolite 1aths rediate.

Tha ertire pasic suite conforms to the greenschist faclies

introduced by Eskols (1921). Some doubt exists as to the upper limit

rschist facles, {.e. what is the borderline in the pressuzre,
] ature field separating the greenschist facies from the albite~
) eidote-arphitolite tacias. Vegt (1927) and Eskols (1921) ditfer from
| Tgnes (1948) in that they disallow actimolite entirely from the green-
q st factes wnile Turne¥ admits it into the upper
taabarg (1952) shows how
the equilitrim temporatures and it would appe
of alinwing sctirolite into the facles.

| Turner snd Verhoogen {1960) give en app

pressure Fange for the greenst

P baing tetween 300° and So00C and P HgO < 3,000 te 8,000 bars. The

. low grade metaworphic assemblages displayed in the report area have
srobably

wre st 11kely formed at temperatures O

(Barth, 1952).

. It was menticned earlie
B restricted to fault zones OT where deformation
| paropens may be due to a retrogressive met amo rph
| ldgher temperature assenblage to a lower tomperature assemblage.
1 sctivity along the 1ily Fauld coupled with strong
deformations] shearing may have heen responsible for the talcose
I uwsemblages, Hydrothermal activity in the Scotla Taic Mine was
. sotably larqely responsible 'or the production of the nigh grade
tile daposits.

mt been sffected by swh 8 high temgratu
£ 100° to 250°C o7 less

r that talc gchists ware largely
wag SLIONG. This
ic readjustment of 8
The

(1v) Qzigin

Low temperatures have produced 3 <0

rrm.pamungly low grade

?&ﬁm foreed new minersls derived frod the
tey. He ascribed the production of talc and premciite in the
ter aureole to a series of reacticns {owslving incressed decsr

rtion of the t.tlc-carbonaw-quu't:-
have heen derived

Although a large propo

?::’“9 schist zone is considered by the writer 1o
u.‘“u"l' sedimentary horizons the ~ossibility is
of the talc schists aight have formerly conatituted basic ignec

part of this facies.

the Mg/Fe ratio as well 33 the Al content effects
ar that he too is in favour

roximate temperature and
hist facies in deeply filled geosynclines

re-gre ssure range but

of pstamnyphien, Tilley (1948) regarded the tolc assemblages as being
retamrohisn of siliceous

tonation.

ot excluded that

i
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rackss Tale schists occur throughout ihe Barberton untata Land Db
srequently accupy Lhe aress {mmediately sdiace i lavge scale favits.
shearing wvenents along ime fgult rones sre likely to produce 8 schist
of this sort if the composition of the original rock was conducive to
tale formation. Equally probable, however, the fault plane o 114 have
spplied the channelway for the introduction nf basle oT ultrabasic

. latrusive relationships are Lacking and the ccriformable contacts
ot inclined to cast doubts on an intrusive origin. The talc schist
edtes rorth of the Lily Mine snd the ose's Forture Mine are exanples of
thig probles. MetamoTphism in the mine itself tndicated that high
tamperstizes were inwlved., These temperatures, however, could have been
due 0 mdmthnul aineralizing solutions and npt necessarily the result
of heat from 2 vasic intrusive.

It must be mentioned that zones of scnist ranging from tale-
carbomate schists to qu:rtz-chloritc schists are found in the lower
norizong of the Fig-tres LJuccession near the 1ily Wine. The Geological
Sarvey (Visser, 199 ) sentions similar occutTences in the Sheba Valley.
These rocks belong *o the Zwartkopple Zone s tha Fig-tree Series, The
sthists near the Lily Wine occur between chert bars in much toe same Wiy
15 those between Lhe Zwartkoppie Bar and the Southern Cross Par.

{e) Agid Bocks of the Qnverwacht jeries
11} lotreductian

van Beden (1941) included certain horizons south of the Lily
Syncline La the Onverwacht Series but thete were subsequently omitted
fron the Series by the Geclogical Survey (Visser 19% ).

During the course of mapping several persistent acidic
foritons were encountered within the dark contact amphibolite zone
rdering on the granites. Some of these zones escaped attention
?i“ o this investigation while others were regarded as being
wtaorphic Tocks of unknown origin” (Geological Survey, Visser 19% ).

Thess rocks that all appear conformably {ntercalated within
ﬁ'm schigt zones appear to form 3 part of 3 wyayered sequence"
s stratigrephicslly develoned succession.

e A detailed account ol sach of these horizons is given for

mm?m seeurring on the n.rthern limb of the Lily Syncline and for

“m securring i the antic'inal zone petwoen tne Lily Syncline
the Eureka Syncline.
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1. The horizons on the .orthern iimb of the Lily Syncline
{clude sheared 1ireated quartzesericite schists, quartz-mica-gericite
kst magnetic grales a.l yurrtzites and garnetiferous guartzites.

2, In the anticlinal zone there ccour tale-chlorite-
qartr-sericite schists, probably sheared and altered acid iavas and

quart” perphyries.

{31) Berthern Limb of Lilv Synaline
1. Faald Oceurrence and Descrintion

ithin the rontact sephibolite schist zore thers are isolated
dluenus horizors the meln duvelopment of which occurs in the central
i wsterly portisne o f the srea. Gond weposures of a linested gusrtz-
wricite schist are to be found In the railwey cuziin northeast of
fureks $iding, The Kaap River in 7 st .vea sl reveals some clear
LONTRS .

Towards the west the quartzites or silicecus horizons may be
isllowsd with mior interruptions past the Bar % beacon into the
sjscert ares snd well to the morth oi the New Consort Mine (M. Viljoen
wrbes ~ommunication).

The hotlzons are seldom very wide and vary from a faw fest to
s sxdm of about 150 feet. The parrowest development is in the
wit vhere all the successinns diverge, some baing plrched aut
atagether .,

1n thin section these siliceous horizons consist r sseatially
of quarte and sericite with local development of hiotite and mu-covite
flaies, smal) quantitins of twinned and untwinnad felspar (gonerally
tbite or microcline) tourmaline, almandine garnet, pyroxene (diopside~
dallage} o1/ -omzoisite, magnetite, llmenite and leuwcoxene. On Bon
ketard farm gsrnet porphyroblasts are developed, some of which are
terly an inch in df smeter.

Towards the sast the autcrops are podr ardd are corfined to
':’”‘“"! in river and stream chamr 2ls. In many instances these
tliseous units occur adjscent to :he granites and it is sften
Mousible to differentists hatween the two rock types in the field.

A magnetic shale and quartzite horizon {s confined to the
portion of the ares on the farm Annex Riverbank near Sugden
The horizon, compoted esser 1ally of massive quartzites with

“entral
Siﬁw'
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ety nterealations i aleo entirely enveioped within the dark conLact
aphitole schists.

The quwuites are essentially inpure i consist of guarts
ol farrugtnous material = Limonite, gosthite. magretite and {lmenite.
T ales are als0 ferruginous and are ot unlike a hended {ronstore
" agpeaTATE® - Only yaraly is this horizon magnetic. Grunerite
sehitole w3 aigo moted. The thickness ot the yrlt was NEVeT TOT®
shan about 50 foet wide.

2. Sinwlag

The deformed qumrt:»—soricit.o gchixts ave mylonitized aral, due
masibly to their brittle nature, the iocks have recorded strongly
sevelaped {tnestions. These are Jmil dleplayed in the s allway cutting
entioned previousiy, where they plunge U the southwest {see more
tailsd diesu alon on the Jireations under S en tural Geology)s

The sili.sous zZones possess 3 strong foliatinn with micas
uloped in the splistion planes. Gerer~lly the dip of the folistion
15 wrtical or to the gouth at steep angles, soain in sccoTdAnce with
e reonal grend. Miror varlations oc especially §n tre
sarhed end folded reglons rorth of Bar %.

1n thin -ection, there 15 8 marked parsilal slignment of the
watityent minerals. The phylmmiicatu eomponen’s 0 particular,
e wall orlentated and are disturbed only Y garnel porphyronlasts
sl dpigh thay have s tandency to curl wr “Flowt. 1he guartz 13
fupgraboed, plorocryetylling wt times with oeoasional tragtst of
lwger fragments of eggregniis.

Structures are generally af st ip toe magnetit shales
“”f‘*ﬁ' horizen. The rocks are poos Ly bedded except fay the
daley which dip steeply to the gouth,

3. Metamzohisi.

T Wetamorphism of the siiicacus and quartzitic worizons haw

o iy been of an exceptionally high grade for, in sidition to the

ta pentioned mineva! assenblages Foures ant Thes? rocks, tners 1S

femlopmart of siilimanite. This high tamperature me o sphlc

i:iﬁ is best developed in tne westeIn raglons bt oSEUrs prin.ipally
the quartzites sre in airect contact witr the granits and and

WPAite intrunives, Dyroyenes ATe algo rectricted 0 these 17788«




gxtensive development of gurnets take place in the zones
st to the granlites and provide a useful marker horizon. The

lose g
3 e ot getamorphism cecreasss in the southernmost of these

Lioacus bards and the metamorphic assenblage consists prinarily of
sicas, 8 few garnets with poauiloblastic texture ard mineruls such as

I

(linozoisite, garicite, pigrocline, and magnetite-ilmenite.

Turner and Verhoogen (1960] have stated tha* the high grade
sinevels sillimanite, slmandine and diopside may ocour in the hornhblende~
wrnfels facies in the immediate vicinity of granite contacts. The
development of these minerals is grester, however, in the pyroxene-
wrnfels facies and in the almandine-amphibolite facles, Ae the silli-
sanite bearing rocks are jsolated and do rot form a broad continuous
wie it s considored unjustifisble to introduce either one of these
1ast mentioned facles merel to sccomodate the scatiered appearance of
ihis minerals

The tumperaturcs necessary for the formation of tne contact
mnibeiite have already been shown as being between sbout 550°C and
Wi,  The wpres tenperature runge coupled with pressures of approx~
fgstaly 1400 bors water presaure was probably operative for the
wnilfar ite fornation.

Slsensere wnd with increasing distance from the granite contact
e tamperatures would be lower arvh clarelficaifon into the hornblende~
wmfels facies would not be unreasunable. {See Fig. 1)

Apart from grunerite no new metamorphic minerals are developad
it the shalewguartzite horizon near Sygden 5iding. The principal
readiustment was the fusing of the sequence into a massive quartzite in
Wich the bedding relationships have been obliterated.

4. grlalo

Some of the horizons give the impression of having once
:;“tm u pure quartz sandstone or orthoguartzite sedimentary layer
1o othars, contalning abundant quertz and sericite, may b ave
:?um acid ignecus lsvas o1 porphyries. Their persistent
&aw over long distances and thair conformable Telationship
g s\wrrounding amphibolitic horizons points strongly to the
%y of the layered sequence argument.

g It must be mentioned that magnetic shale horlzons are reported
*lsesbiers in the Barberton Mountain Land, One ocourrene is known
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Wo@ww the Lower aale horizon of the NMoodles System while tne
sadle and Uppe?t ghales of the Euraka Syncline o sgs magnEtic shales
slmost antirely of magretite (Geotogical SUTVEY Visser, 19%).
mpceuibiutv, therefore, canrol entirely De digcounted that the
searpence n€ar g ugden Siding 33 eompant of the Moodies System.

the writer considers

1ys position in the area however s
s formation.

Due to
« wre 15kely thet it forms past of the pra-Moodie

A

{114) ool BY

1. WMW

roy limh of the Lily Syncline an
ceous roks in pl
sehists.

4 stretching from
aces intercalated
achlorita—quart? Exprsures are
Loe formation 1g atrongly Aeveloped arg

um deve lopment mrih of

aches 1ts v i
Wines. pis 200€ was formeTly mapped

o f unknowh orlgin by the Geologicsl

on the southe
st 1o west 18 8 narro
with basic resalite or tale
slly poor but in the esst
\ulidy & proninent ridge that 79
“ne i&l&mﬁ Rose’'s Fortune Golo
s the bt ful et aoTphic To08
savey (VissoT, 1956 ).

Additionsl axposures oceur in the Kadp River near £ ureka 5iding

consists

ad near Haneybird Cresk. Ine sequence
s of basic material.

w zgone of sill

d o the main ¥O
essantially of acidic racks with {ntercalated 1ones
s 4 Fow instances, wrth of the Lily Mir? and whers the soquUINCE diverges
finely radded wyarvedt sistes we e note
The alatse 2TE

wrth of the Rose's Fortund Mine,

tagather with poorly developed panded sorruginous cheris.

dask in colour with spdividual layers jess than 2 millime

wiow of the ipdividusl leyers varies from light gray 0
o of & low grade nhas pffected these rocks and no new mine

forwed bt in places the fine bedding

hag becone obnterated.
The writer, snd sariier? yan Beden {1ma1), could fird 10 cal
alc

significant difference petween the intercalated pegic TO
ubists, talc-camnatewshlor1ta~quartz and tremolite wchists
writer in this report. Microscoplratly ther® ts aleo @ apparent
ditterence

- The silicecus TOMeS

tﬂ‘{ ridges. o places the rocks resemble &

sdeared sericitic lustrous pool with Aume TO US Lall enerhy=quarts .

}‘ﬁﬁﬁ“ that may represart altersd amygdaies ar phamqr\:ﬁ’w (sue Plate Bl
in section the rockes are ¢ smporeed airost ertirely of quartz and

tur thick. The
plack. Wt s

als were

ant low mounds and An places
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wricite mica. Felspar, both plagioclase and orthoclase, in various

stages of alteration to sericite, is common. Minor amunts of magnetite
sceur in parallel layers while quartz “nests" within the microcrystalline
strix occur regularly.  The rocks are similar in many ways to the

torizons of siliceous rock found on the rorthern limb of the Lily Syncline.

A dark waxy sheared variety was found near the road on Crystal
Styesm.  Microscopically the mineral assemblace of this rick wiy the sane
s thet mentioned above, with only the dark matrix being different, Thig
§ atrix was too fine or cryptocrystalline to identif- vrder the microscope.
J T colour of the matrix was probably due to impurities in the sericite or
chioritic material. In reneral the rocks were found to be quartz-gericite
whists,

In order to gain s.me comparison, samples of deformed Onverwacht
rocks weTe obtained from exposures in taa neighbourhood of Thres Sisters,
wne 5 siles to the northeast of the arza deslt with in this report.

Thin section study gave essantially the same foatures and
simrsl constituents, only the dagree of deformation or apparent shearing
wy {ar lesz intense.

2. Stxucture

Due to the fact that these rocks are largely of a brittle
atture they have recorded numerous small scale or m'nor structural festures
s&h a8 crenulation folds, and conjugate fclds {see Plates 10 and 11). The
quenos once again is varallel to the regional trend, The formation
%iears o be intensely shesred with the result that s strong foliation has
parallel to the strike cf the horizons. The follation {s almost
“"iesl or 1t dips steeply to the south,

3 In the eastern portion of the area near Louw's Creek, the formstion
o and 1. weparated by basic talc schists and serpentinitic rocks.
2 - «d wpoesr just from aerial photographs that this unit could be a
¥sterly plunging anticlinal structure but no field evidence of any sort
" <8 obtained to substantiate such 3 proposal,

. Minute accordion folds, crenulation folds and at times conjugate
5 8, .« be geen #t inlervals between Sheba Siding and Loww's Creek.
mhﬂ" outcrops occur on the crests of the ridges. A more complete
mﬂ the _tructure is yiven st a later stage under Structursl
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Microscopic structures were largely cbliterated by the strong
fslistion and psrallel alignment of the mineral constituents. Boudinaged
1 "nests? are prominent (see Plate 50). Thase may be deformed

ayglales or quartz phenocrysts of an original acid lava, Minor
seenrdion folds seen under the microscope tend to part or cleave along
planes compo sed essentially ot sericite or chlorite {sse Plate 9).

3. Metamorphism

Metamorphism has produced chiorite and chloritold. The
sloritoid invarisbly occurs as euhedrasl hexagonal crystals displaying at
tiaps hour glase structure and polysynthetic twinaing, Occasionally the
eloritold crystals ocour in radisting grows ehile in some instances
sradral crystals were ssen orlentated at ri it angles to tre follation
s schistosity indicating that they formed subsequent to the de formation
{ses Piates 12 and 13).

The rocks genecally contiin abundant silica which prompted van
Zaden {1941) to state that he thought the intrusion of the baslc James-
town Complex had silicified many of the formations {ncluding the Iily
Syneline gquartzite-conglomerste zurey,

The metemrpnise is unusual in that it is rore of a destructive
tpe rather than » constructive type, This is evident from the abserce
of large well formed crystals and a corresponding prevalence of fine,
taost mylonitic material, It would appear that the destructive
detyrmtion might have been produced at an eacly stage, propably with ithe
ist, and Ind, phase of events as lald out later under the section on
Strctursl Geology. Supecimposed on this regional metamorphism .hie heat
stfects of the intrusive graznite in the norih could have been 1. sponsible
for the subsequant alteratizn,

The rocis, dus to thely low grade mol corptic lneral
wsenblages, can only be placed in the low gr viv graen chisl facles.
Turner and Verhoogen (1960) have glven a passiply rea. =f t copaTabure
ind presgure conditions for stabllity of +oplosl ¢ or 75t
Thelr estimates range from 0P - 900%C fearnelatura L @lef gX
*aglng from 3,000 to 8,000 bars.

4. an

B Again ese rocks will bs consloered in a later Lion but
g fly 1t is thougnt poassible that some of the scld phases rer resented
#t well have formerly oeen ackd wolceri. lovas o quartz porphyriee,




sryetnal
Hanner of
origin of the




- A% -

1a this rogard then, the writer favours van Eeden's (1941) idea and
includes the sequence in the Onvorwachy Series. The isolated ghale or
slate horizons and banded ferruginmus chert occurrences might represent
; further man) festation of the "lavered sequence" proposal.

YSTEM.
(s) Iotreducticn

This Serins is composed predominantly of an argillaceous
silpentary swccession. The rocks {nclude a very varied growp of shales,
aywackes banded iro-stones, cherts, talc-.arbonate-chlorite schists
wd an wpor lava or tuffececus horizon. Within this sequerce fs the
sieralized zone along which are situated numerous old workings and the
ity and Rose's Fortune G51d Mines.

{v) Field Occurgence and Rescrintico

The Fig-tree succession is mostly confined to southern portions
o the sres. It occupies portion of the Kaap River Valley to the west cf
sheba S4ding where it occurs as a narrow strip largely obscured by scroe
nd il cover. It reaches its maximum development ir the southeasl on
ﬁ;;::n Lilydale and gradually tapers in a wedge shape towards Ew 'ka
3 i

At the base of the succession the rocks abut agai.si basic
whists, and consist essentially of narrow woll bodded shaly horizons
wd 3 few graywacke units.

Laterally the sequence may grade from shales to banded iron=-
vizms and banded ferruginous cherts,

The bunded chert horizons are usually falrly persistent ard
‘wi b traced almost withcut interruption across the entire avea. The
ttrty are fine-grained, hard, compact rocks and invariablv form low
Hdges, Often the bended cherts are light coloured with dark gray to
“itheh bands, locally ferruginized to a banded ferruginous chert.

ism has producad numerous variations and mineral assembiages are
setioglarly well digplayed in the Lily Mine. The mineralization while
" sntirely corfined to tha base of the succession 15 mostly of economic
g ficance along the Lily Fault. The term "base of the succession
Wuplisd to the Fig-tree rocks found in the wily and Hose's Fortune
1, refers to the base as it exists todey - there being mo evidence of
e rocks to the north. Because the mines ocour on what might




possibly be 8 fault zone {or an . the true base could conceivably
have been eroded swey. A fou of mineralization cceur in the banded
chert horizons to the southwest o tas Lil Mine. The shales give way

ip the south to 2 predor inently graywacke sejuence. These are varisbla
{n solowr zrd grati siz».  Usually a wide variety of brown and kheki
wlowred sediments predominate, Rhythmic alternation of corrse and fine
ssterisl s froquently observed. Within the sequence, and exposed to

e southwest f the Lily Mlne, are a grow of carbonate-rich horizons
{stercalated with aluered sericlte and chloritic schists. The zones are
oiten several hundred feet wide and on outcrop the carionate .s prescr®

3 srystalline or pat tly crystatline rhombic calcite. The rocks protably
represent former impure limestones as fairly large areas are dnvolved.

As was mentioned earlier, hevizens of concordant basic schists
wre moted in the lower Flg-tree sequence near the Lily Mine. The
shists may correspond with those in the Zwartkoppie Zone at or near the
sast of the Fig-tree Sexiayg 2as recognized in the type locality in Sheba
Vslley.

In thin section the typical graywacke consists of fine, medium
wé coarse gralned, illsorted angular to subrounded particles of quartz,
cart, felspars, chlorite and 3 usually obscure matrix of quartz, clay
rinerais and ferruginous material.

Towards the top of the Jig-tree succession there is a gradual,
st imperceptible gradation irom graywacke .o 2 rock mapped by van
Eedmn (1941) as a trachytic lava, These form a well defired etrati-
gmphical unit underlying much of the Bassl Conglomerate of ihe Moodies
Yytam.  The rock is fine to medium textured amd resembles a graywacke,
specially where weathered. This close visual similarity has caused
wm doubt to be cast on previous observations anx! conclusions. Ramsay
{19%3) found little evidence to warrant the term lava’ being used and
sigests that the rock be called a felspathic graywacke.

Higher @ in the "lava® succession the rock bscomes coarser and

%s latge Jnelusions imparting to the unit a conglomeratic appearance.
T redular masses are drawn out and aligned in much the same way as the
?3““ Basal Conglomerate {see Plate 15).  van Eeden {1931) and tne
‘mlogleal Survey {Visser,19%) re jarded the rnodular mass 2s autoliths
. when the lava was partly crystallized, yet still ina fluid state.
The fat that the modules are drawn out and orientated parallel to the
beMing or folisticn plane would seem to indicate that they hehaved in

the same way 85 the conglomerate pebbles; being flattened by
“apression and then undergoing leavage deformation normal to the
“mression direction.
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The Survey also regarded the fact that the nodules are
restricted to the wper sections of the unit as further evidence in
toow of & primery origin for the mdules themselves., The writer on
spination of the Sheba Siding exposure felt there was little field
widence to support the view that these rocks were lavas, There is a
profound absence of typical lava textures such as flow structure, pillow
ure and amygdales. The rew road cutting west of Snheba Siding
(Exty's pass) displays an almost entire cross-section of the conjectural
rava® horizon, A series of samples were taken for thin section study
o Litervals along the exposure. A similar traverse was undertaken near
Cluths Mine in the vicinity of Noordkaap Station, where further good
mposures occwr,  The autolith or nodulsr horizon was found to cortain
slongated chert pebbles at Shela Siding while st Clutha both chert pebbles
wd large fragments of jasper are contained in the upper portiors of the
werizen,

Thin section study of the rocks of both localities indicated
the fsllowing main features:

1. There is no microscopic evidence of flow strwture or
folistion aithough certain zones do display alignment of chlorite and
mtriz, This alignment was most prevalent {mmediately in contact with
the Banal Conglomerate at Sheba Siding and near a gabbro dyke at Clutha.
The slight foliation at Clutha might also be ascribed to the strong
titavage that is developed {n that area.

2, There is a decided lack of quartz in the rock: and an
sudance of felspathic meteriai. The feispars (untwinned oiigoclase-
tbite, perthites and microcline) generally exhibit irzipicnt alteration
% sricite.

3. Many of the larger felspar crystals display perfect
thedral crystal form and zoning is not infrequent.

4. The typical mineral assemblages aret- plagloclaes
i (twinned and untwinned), green chloritic crystals and matrix,
tatite, querte, ragnetite, ilmenite and a few pyrite cubes, The
Yt 39 largely confined to the matrix although some sections show
®itted quartz "nests™. The accessory miner..s usually irclude
Sidte, patite snd carhonates.

the 5. The texture of the rocks are variable but essentially
Lerger felspar crystals are euhedral in shape while th2 smaller
owii are decidedly angular. Thre grain size variation and miaeral
ety 1s similar in many respects to a graywacke.




(¢} Struciure

The Flg-tree succession as a whole consists of thinly bedded
aits. This lithological arrangement is largely responsible for the
series tehaving as an incomp.lent mass between the Mondies System above
wd the Onverwarht Series below. The result has been that the shales
wd banded ironstones, in particular, .ave been intensely folded and
wstorted, The ipper greoywacke succession does not display the e
istensity of disturbance.

Typically developed in the shale horizons, .re tight isoclinal
fzlds, while the chert zones being more brittle, break angular.y
specially in the hinges of tight folds.

Thare has been a large amount of cleavage and s. . itosity
dvelopoent in the shale horizons especially near the Lily mine, Fe-
awjustment of mineral components, especially amphibole needles, in the
tedding plane has producea a strongly Jdevelopad planar fabiic. Ia the
sine shearing is evident due to the slickensided faces see.. in the
widing plane. Brecciation freguently accompanies the shearing. A
mre complete gtructural sccount of the mine i3 given at 2 later stage,
tditional structural information is confined to clear surface outcrops
wure graded bedding can be used to determine the directicn of younging
of the saquence, Cleavage is absent, or if present, occurs in the
bdding plane and {s thus obscured. Finally 1t must be mentionred that
tw bedding attitude in this zone of Fig-tree sediments is very irregular.
"he sediments are normally very steeply dipping or vertical but may dip
mrih or youth within a matter of feet from one observation to the next.
T varistion is due to the numerous tight isoclinal folds occurring in
e saquence.

{8) Matamozohiss.

Metaorphism in this succession is mot unlversally displayed
¥4 {3 lergely dependent on certain factors. The intcisity of
{on and the occurrence of hvdrothermal mineralizad zones causes
viriations in the metemorphic sssemblages. In the Lily Mine for
‘taple, wtamorphism has resulted in the rormation of tremolite-
1 dley lite, garnets, bistite, enlurite and sericite. The quartz has
| 1, Wdergone & change and is partly urystalline and chert-like.
- umliairation of the sediments, as well as the ultrabasic and basic
wie moted, This aspect is dealt with under Quartz Veins later
g s chapter. Tne Fig-tree Series generally is poorly metamrphosed
tnly rarely does 1t display features sufficient to classify it into
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ing but the lowest, grades of the greenschist facles, The metamorphism
qeen In the Lily Mine was, therefore, largely dependent on the heat effects
o of the hydm‘ahemal mineralizing solutinng or the intrusion 5§ basic rocks
& o the Jamestown Comp lex {discussed later in the chepler on the Lily Minel.

{o) Possible Origin of the “Laya' or Tuff Horizeo

A further suggestion as o the probsble origin for the uppermost
wrizon of the Fig-tree succession vould be to consider the rocks as repre-
wriing & yolcanic vuff or tuffaceouws graywacke with a porphyritic texture.
pstiiohn (1957), Asscribes pyroclastic deposits, formed by volcanic
mptica, ss alse being in part porphyritic. He meantions the close
sicroscopic similarity bet.een these roc«s and graywackes.

As was mentioned earller the felspar crystals axhibit zoning.
It 1s suggested that this zoning might be attributed to the formation of
e grystals in the partially solidifying mass, srior to wxplosive
. ausign. The absence of glass fragments, shards and spicules as well
i the fact that no welded tuffs are found would seem to indicate that the
B witevic mass wes Jalrly cool and partially crys.alline prior to expulsion.

The nodular occurrences togaether with <he thert and jasper
fragants would possibly represent explosive bomb-like roncentrations of
wngpaled magma unid ghattered sedimentary formations respectively.

Later deformation has [lattened the fragments and has probably
cisd the vertical elongatisn of the componenis. This fiattening and
gi&&wm {3, however , nct universal and 1s mt well developed at
ke,

{1) Qthex Occurrences uf the Flactise Seriss (

A narrow zone of Fig-tree yocks occurs to the morth and rorthwest
o the trigorometrical beacon Bar 5. The succession has laygely besn
wiitied by the adjscent granite intrusives. Alys in this area the
Mardhic equivalent of the wpper %avator tuffaceous successlon is
;:&h . Thu horlzon is narrow nerth of the nwacon, pinching out in
g ust a5 & result of serpentinite invasion. Ir, the west it widens
1 M:mh‘"“blv. iying canfurmably benasth this herizon are shales
b fnfel ses krown in the New Consort Mine area as the Consorh horn-
Mm‘ The whaleg have bundant garnet porphyroblasts that act as 2
a:@:“m horizon Numerou. cid trenches occur along the zone known
m Sonsort Contact. This stratigraphic horizen cad be traced
%40l Wiles to the wost to the Hew Consort Mine shere it is the maih




pld o7 norizon.

The entire Fig-tree sutcession nurthwest of Sheba Siding
ecomes narrower tswards the east and is finally engulfed by intrusive
ganites and serpant’nites. Granitic and pegmatitic {rtrusions are
regponsible for the sbsence of the succession in the area mortheast of

ee's Luck 5iding.

r WRIES SXSLEM
{a) iotroduction

In contrast te the pelitic or shaly succession of the Fig-tree
Suries, the rocks of the Moodies System are predominantly psammitic and
peaphitic sediments dominated primarily by quartzites ard conglomerastes.
¥ angular unconformity between the Fig-tree Sevies and the Mcodies
Systes has ever been found in the area. The Geological Survey {(Visser,
19%) have based the unconformity on deduction from several factors viZ.
tie sherply comcrasted sedimentary nature of the two formationsy the
steurrence of Fig-tree and Onverwacht pebbles in the Moodlies conglom=
watesy 8 basel conglomerate and evidence indicating a considerable time
lise betwasn the Fig-tree Series deposition and that of the Mondies
System.

The Mpodies rocks in the report ares diffe: fro.n most oher
Yordles occurrences in the Barberton Mountain Laord in that they have bsen
wbjacted to wore severe deformation ard metam i phism.

(s} Fiedd Occurzence siu Deacrintlon

Woodiss tocks in the ares are primarily confined to the Lily
gy, s consplcuwous mountain range that occurs along the northern rim
of the Mountain Land from Noardkasp Station in the west to Three Sicters
od beyord in the east; n total distance of about 25 miles, The
Symline reaches its maxinum davelopment in the eagt rear the beacon
Binsk, In the mapped ares between Shebe Siding and Low's Creek the
Uly Syncline 1s best developed in the east where it reaches an
tavation of 3,000 feet ard mure in places. The Tange is broadly
wave towards the granites in the rorth and has gensrally an east-
wit trend, The Lily Syncline's Moodies succession has as ity base
m’ hurdrad feet of Basal Conglomerate congisting of pebbles of
1‘%«; b‘hﬁ.d {ronstone and quarizite. The conglomerates grade
mﬁ‘;“f along striks inte quartzites andd the latter are fraquently
t of recryste’lized to massive 1ight coloured rocks with a cherty

»
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Deformation, largely the result of compression and flattening,
has produced consilarable alteration resulting in the rocks being almost
wrecognizable at times. The conglomerates are best developed in “he

Low's Creek region where they make up most of the succession, Scattered
wenes of conglomerates occur along the entire length of the Syncline but

are frequently obscured by the intense mylonitization, particularly in the
central portions of the area. Good conglomerate development orcurs sqain
o the north of the Scotia Talc Mine where it attains a cangiderable width,

Fornerly, it was considered by van Eeden and the Geological
Survey (Visser, 195 ) that the Lily Syncline turned southwest of the tale
sl and tontinued slong the northern rim 5f the Kaap River Valley to
Joa's Luck Siding. It was possible, however, through dstailed mapoing,
te trace the conglcmerates to the northwest where they pinch out rapidly.
They were located again immediately north and northwest of the Bay 5
beacon, from whence they again turned scuthwest to 1ink up with the
cngiomerate horizon north of Joe's Luck Siding.

It is now considered that the large masses of quartzite in the
Bar 5 ares, formerly mapped by the Geological Survey as "contact meta-
mrphic rocks of uncertain origin®, are in fact Moodics rocks that are
t.rered by metamorphism from the intrusive Jamestown serpentinites and
the Nelspruit Granites.

Thin sections of typical Moodies quartzites from the area
reveal the following minerals. Quartz is by far the mest abundant and
stcurs in 8 variety of sizes and textures depending on the amount of
deformation and reconstitution that took place. In addition there is
often a little felspar that invariably displays incipient aiteratisn
' serleite, Muscovite mica is more common than biotite but both are
wly locally developed. The Ge .ngical Survey, {Visser,19% ) mentioas
2% the Lowar Moodies quartzites of the Mountain Land in general are
“rionate.rich rocks. No carbonates were seen in the Moodies rocks
¢f the Lily Syncline although tne occurrence of zolsite and clinozolsite
wuld seem to indicate an originally calcareous sediment whieh was also
bartly sluminous. Accessory minerals include magnetite and ilmenite

with a few rutile grains. Poorly developed garnets with
®dlitie toxtures occur in the impure quartzites while in certain
h‘“““h for exsmple wrth of the farm Crystal Stream, abundant
Serieite and fuchsite rica imparts to the rocks a pales greenish colour.
s rocks are not unlike the quartzites found in the Hospital Hi1l
164 of the Witwatersrand System. Protorius (1948) also described
Mullar rocks n the Swaziland s’ e of the Barberton Mountain Land,
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Fuchsite mica, identified by its dark green colour and strong
Mp;mmsm in thin section, was also frequently found in cracks and
m;gmg. Here it ocuurred as small radiating crystal masses or
ausers (see Plate 61). An occurrence of pinkish-red tourmaline (elbaite)
o bl northeast of Eureka Siding. Th. tourmaline inparted & vurple
slouration to the quartzite outcrops.

Shales sre genera.ly poorly developed within the Lily Syncline,
B scem sporedically between Bar 4 beacon and the Lily beacon in the
§ roteal part of the range. They form flattish areas on the crests of the
ridgis an are composed esser’ially of arenaceous varieties,reddish in
wive, grading into impure ferruginous quertzites.

Bordering on the soulhern portion of the area mapped is an
wéitional horizon of basal conglomerate belonging to the Eureka Syncline.
iy this horizon could be traced with certaintv for a considerable distance
s Sourdkesp in the west, well into the srea discussed in this report,
4oy found corwenlent to terminate the mapping on this horizon., The
sl Danglomerate liec conformably above the "lava or tuff" horizon of the
noer Figstree Series. Only in the east on sections of the farm Crye.ul
Stremm dows 1L lie cirectly on shales and graywackes.

The conglomerate, in contrast %o that occurring in the Lily
Syline, I8 in a less well consolidated form and contairs an agsortment
o fistened chert, banded chert, cuartzite, jasper and granite pebbles.
T ganite pabibles are, however, less deformed tnan the chert pebbles
e latar unde: Deformed Conglomerate Pebbles).

{e} Siaucture

The Lily Syncline iy a large isoclinal fold with both limbs of
the tputure dipping to the south at approximately 75 degrees. The
§ % liab 18 overfolded to the north, The central portion of the
, e 43 & tightly closed fold, again dipping south. Towards the
3§ ™! the formation narrows and then splits into 3 separate bands that
@ "ime alaost without interruption from Eureka 5iding into the udjacent
J " e Joe's Luck Siding.

. The split is caused by large masses of intrusive serpentinite
li have been foreibly injected into the quartzites causing them also to
5 or alter the regularity of strike and dip. Near Bar 5, the

omtupy & con. derable outcrop arex attributable to the flattes
| 5% of the bed.
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