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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,




-3 .

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
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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.
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