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5 Five prodiesihe gol4 ilnes b ths For East Haad; s
- SeskpaR WS ¢ B, S, A B8Q & Wxploration GO Lt&,, :
Sprlngs umes, 148 s Daggafantam Hiness. £50» and’,

. Thege rive sajdoent .lnes

! wmxny a eas$~we5t APAD 6F ground, wWsich Wil tv:ere'l.mz‘tt,'

: sered: to 83 the. Froperty, ‘situdted near $he “Gentrs, of

4 Far East Rand ROl miming G!strlct. 151z about 16+

" myle 1ong,. 64 square miles i grea, and ncludes Wit 16E
Sundafiss the youns ‘of Brakpen and Sprisgs. K Qian' i:_:r e

)?rnperty, showing fiine boupdaries, shaﬂs, borefivles’ am»p‘

mx‘m goology, 1o shown’in Flate I
"+ bha-1gnd surfece has an average elevation of S0
abave a4 level: Tt is very gently undolating a.ud Teatores.
less, bethg underiatn for the most part by nau-lymg
sadtngints ‘ot it Kareoo syaten, Gitereps Ve YeIY scnrcé.
; nﬁeax‘ly svarywbere there 1s-a thiok auperﬁcial layer.af su
Q017 and leteritid. Lronstofe of alluvium: )
The gtrection of dratnage .is' from north & soutn.
"af the property-1is dramed hy 4he Blegbok spmit which )
he: we part of HAY 0 Hitns, TEORLNE SORELRAYG
(plate 1), - Buis streen LoligRs s&m of ‘very. genyle, poste
jKarroa up-warping ana, With 138 tnbutanes, hag ersied a T
ebyip of Karron strata;. expostog the lmderlymg Yacks, L pve
k rge pan of- Daggarontein and East Daggafontem Mines BoR:
Jaatomite




svual Systet wnairites guperfiozal
Giosict 6 tbe Bisok Reef Beries wad of WS
K betl y-msbm"g Sertgel ave exposed in the bed
owg westwarag ‘Lnto the Bleshox
pr\lﬁt platy 1). R
R abivtenn dorter of Sallves Mire, whére Ak
; Lmsvaal System 1% mlgsing, the Ventersdorp Amygaalold'and
e uppemost msburg neefy emerge kocally From beneatb sha

Except inthe two above mestionsd locslmies—, e older
rot‘.xs are evemhere concesled begeath & arrdo aovariagy’

1L, GEEEAL . GRQLOGE

The. gensral geology is {llustrated in Prages T & 314
e oldest zomiakion pestraved by whtieraromd OTkLOGE
-ghatts and poreholes 15 the Jeppestond gerles, which is
goatly drglllacedus, though pmportany gola-bea:rmg conglom
arapes sn@ quartzites ooour locally. e Mein Esef. neaﬂer,
Whieh is the most important ecenonlt formation, 1les. ak th
'nas'e v 4ue. Upper Vltzatarsrand System and Tests d‘trectly, 7
“ypol -$he AppERILTH se?&es. Higher up 1n vhe Bystem gre”

the Kimberley meets, Hhiua are of growing inmnrtéﬂce ‘as';(ai i
" Bept Leader ore reserves diminishs :

The Tpper FAIRAL. syarpnd System a%vaxns its maximm
thiclmess of aholiy 620 Feet in the south- of Fallies and
' §prings Mies, where the Elsburg Ser;es 18 uverlaln, Leg1:ibs




fiter ungmm»y, ny 4he - TpnbersiOLD pmpgeaipids - ToR
iiie ot the eprersdorD g FLinatersrant Systoms wive THL86A:
ikaa aod arodea,,ﬁ & peneplans, 10 gresTrasavasl S1es. -
Sestyon tn Plate 1%, shows: Bow yhe Biack Reel antt dciomite
‘g:'me nrensyasl sysish gverkap toe extire succession of slder:
roska; ron. the Vengersdorp donw. £0 8 Seppestonn Serieds
iy tigqs br the Transvadl systen; i thelr taxd, werd
sotgeq and ‘yrbacated bV & poneplans 1n presKarroo ines. T8
‘Hisck Reet gevies, ghderiyiag the dolomise, 38 2 patoty Ang .
aconomically \nimportant formatlon, Rrough 10 Bines L0 fhe
riofbn: of the Property 13 carries payable gold,-  The Traligvasl
yeds are proadly gynelinal 1n form, atralnlng a maKLmL snick-
gess. of & 1ittle over 1000 feet 12 the geepest, poriton of %08 X
aynoline, - They are sbsent L tne west and 1 the, axtrene
soat-eaat of the Property. : }
Tre existing Karroo sediments Bre powtere more than 400 "
feey thicke Thelr aversgé thickness 18 mueh lesds They..
pers igid dowd on B post-’rransvssl peneplane and ‘have: )
stffered no subsequent gdeformation except & Very gentle
warpings ~ Toe heds pelong to bbe Deyks end Fooa SEries:
e wpper Mlvistoss of the System sre missiug. A WAKRONS.
tm.cxne'sé of Karroo stretd 18s peen removes during tne,pns%‘ ;
Karpoo $0 prasent day ‘wrosion oycle. g

;@M—I‘—mﬂﬂ—i :

Sxposed 18 \ilefground yorkings 1n tne Frinatersrand

faysten’




oyeriying fomiations, are a large number of Sgnebus
vkrﬁn‘xsﬁlvke ‘bodies; ranging it size from major. dykes end
s11ls hundreds. of feet ln thickness tb minor inbrusions &
few ‘{pohes to @ fow.feet thick. - Sose of thes¢ rocks ere
£regh; ‘others are completely decomposed, baving suffered
muéh stress-metanorphlsm sidce thelr emplavement,

‘Nearly all these lntrusions fall naturally into. Eive ;
groups, wiiten ave summarised below in what is belteved 16 be .
their-order of increaslng age. The rocks belonglag to: each
group bave: structural and petrolsgieal features inm cvmnion
which distinguish them from tiose of othier gronps. ?aeh

group ‘s believed to répresebt a separate and dlstinct phase e

of 1gneous sctivity.

(1) The Polerites ;

The Dolerites are the youngest intrusives amd
penefrate all Formations up to the Ecca Seéries: - They

*‘sre believed to be of Karroo age.. The rotk ig nearly:

alweys fresh and has suffered 11ttle or.no. métamorphiss
since its emplacement. Five vertioal dolerite dykes
fraverse the Property in a direction which. variey "tmm
NMGW. 50 WuN:H:  They are not all regarded ss truly-
con’tefnpnmneous._ " mhere are algo at ‘least:two and
possibly toree 111§ which intrude the TrensvaAl
dolcmite and the XKarroo. strata and have been interseci
by most shafts and Boreholes .on the Property. :

/ (11) The Syeniges




propertyel
. (117 ‘The Syenites
T 9f B YORK genebally known as syenile 8re
" piierond in the Trensvesl dolopite and nave not best
‘gaen n-sny other foriation, They are pelleved to be
" .gf Bushysld or poay-Waverbert pre-Karroo age.  The
* pook s generally io an sitered condltion bub s
primary features are alusys clearly regognisable. The .
" yopsi gyehlte is nov Strictly correct; most of the stile
are ‘tolalites. A few narrow tnclined. aykes whicn
Luémde the Witwatersrand beds are stuilar petrolog-

feally to the sills sad are nelieved to be'of thevylsame’,

age.

(111) The Flmenite Disbese

Tigenite qtabsse ls an altersd bagie rocky
origipelly & dolerite, WHASH iroges the WiLtnateTs~
yand strata 1n the. form of irregular vertical dyloe’s,‘: >
trendidg roughly NaN.E., snd ovcasional s1lls.and :
perrow inclined dykese 1% 1ol nonn $o. intrude beds
ot the Trangvesl system and is tielgeved 10 DE of
presDransvaatsage. The Yosk ls 1a.2 very altered
condition but hes certein distifctlve petralogleal
featares: by Which 1t cen generally be recognised.

(1v) The, ggﬂgg-sgggpgxre

& yery extensive sill §ith transgregslve dyke
phages; known $0 11155y &5 the "van Dyk pranopeyre™,
iitrades tie Wiinatersrand beds 1o ‘Brakpan, Selties

: ) fena:




anmgf
and SHrings. mms and petsists over a 18rge area {8
;_ne‘_ b énﬂ west of the Properiys 1t 48 ‘nearly
" sivagd oupestes, yho 1L phasas. gonateting of 2
108 ,r nm‘lte and an wpper gmnophyre, both very
: Hltereﬂ. fpe contact detwesn the $wO rock-types 1g
shary ant ‘not gradational. . THlE mtmsion 1§
neueved %o be ot Yonsersdory #ges here Ag F00d
wyidence T.\mt 1% 1s older fhan the iimentte disbese

Cgykess
{v) The Gnartz Disbase .
iartz dlabasge 1s the oldegt \ntrusive otk A

ttie. Property and. the nost common, It 1s'80
1ntensely altered quartz dolerite, sonetimes 50 7.
gecomposed 4yat 158 primery featyres are snﬂmly
o’olnsrated. It is often Knmm s nyentersdorp”
gapase. ~ 1618 represented by 4he ng1d Tady" (8
copplex dyke-sill body siwilar in structure 0 the
norite-gragophiyre 1ptruston), the New State Areds:
Tatrusion (a suall outlying portios of the 018
Lady™), and a large nugber of simple aykes-and 118"
of very widespread Qistributlon M the mwatersm
gtrata. The quaryz agmpase nfrasions are Knosn 0.
pe plder yben toe orangvasl beds. fhey. sre el

+0 he of early ventersdorp ege and %0 have Precsls
the extruston of-tbe Vlen\:ersdcrp lavas.

_mye rocks of sach group are dagcribed {n detall o the
‘] for1oning
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4ges, wher ples of ooearrence, StTologlos) |
,prﬂhable origin and 2ge. Frequent Feferuce ;
K made 0 »he wbllshed yorks 0f fhe late Iy EiL85 who'
st\m&gﬁ these same itrisive rocks A neEEbITING nies
EREALER T Ryoperty. The conclusions reached by 'cue
writey gifger. L some ‘\nstances from those ot EN8L
E ge. ahove ‘Tive Zroups {peiude every known tntméihn
w the Propevty except one; &.dyke of QUErTZ porpbyry
mgm;nng the ‘Wituatersrand bads ia the Aoryhers: pazt- oL
Brakgan uine! - Little is kaom absye hie sntrasion; o
sibieh docurs tn dn.old and 15igely mined-put Bree: 3t
has been 1gporeds . In Hest Daggatonleln Wine SHEYS are
_geyeral dyke-llike pogles of & YooK thak hiag ¥ Lt paneﬁ
mylonate; ghese hodles resemble 1gizsws"1n§msioné it
are welleved to one their oriEln 1o dynamit Eetamorphisi:

“ st the Witwatersrand sestments. . T08Y are not- deseribed

fiere.




'phe £ive dolerite dykes fraversing fhe Property, which

o stigwt 1 plan ey their intersections with the Main Reef
,Lead,er £ Plates TI1 & IV, are among’ the dykes described in a
generdl way by F111s(B) fron observaytons wade in nelgnpmrmg

. pities oF the Uagon Corporation Greap. : R
fhé principal trend of thess dykes s roughly WS
& sivoratnate esst-west trend 1§ shown by dyke D (Plate IV}
dhd by 8 few otber dykes outskde the Property. The tact £hat
Yhe dykes penetrate. each other snd do ROt usually end ong
agalnst fhe other, suggests that they are ot all cunﬁempor—
apaous, tne earlter dykes having soligiseed befol‘e the later .
pnes were intrudeds Tetalled microgeople exapinatlon Dears
his oit.  Toe dykes are similar petrologleally but ars o
ai1 wientical. Dyke A 1s & typleal Tresh oputfle dolerite. o
Dykes B4 G are much ricberin tron-ore and doge speclmens of
them might be more accurately gesicribed as gabbro rether guan
doterite,  .DyKes D& E nave not been exapilned, 2pesinens lmt
‘helng obtainable. :
hesé dirfferences tndicate the exlstence of gt lesst 1¥o :
gete of dykes, one get represented by dyke A and the other by :
dykes.B & C, essentlaily slmilar and -belenglng to the sama

"iguecus generstion put not. tYALY contempOranstus., Th shonld
be noted thay dykes & & B are almost exactly pargilsl but

fbelong
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ffere byke B, which connects dykss
belongs by {hferends to the same set, though 11s ShPike
‘irection 1s very différent.  Dyke E might belong 1o either
. s&i br perbaps even %0 & third set. N
Dyké A-(the Modder ¥ast Dyke) culs cleanly across the Fap v
‘Bast fand 1n a atrection 32° ¥, of N, Ifs thicknesy varids
£res zoef;tes\; to pearly 400 feet, aversging about 300 feet.
&psry Trop peokstonal Kinks at points where 1t intersects olﬁe'-
#latiase. dykes (Platé ITI), 1ts trace on the Wain Resf Leade
is very straight in plen &nd-is not affected by thevuhdl\latumg'
of the reef. There can be litile doubt that’ the: dyke 18- 0
esgentially vertical. In Eust Daggafonteln Mine: the “dyké;
trace on. the Kimberley Reef is not vertically ahwve"lts,tx“‘écye'
on the Maln feal Leader, but 15 displaced sbne 800 %o 480 foet
to the norph-esst. This &s prohably due to the'existance of
kinks 1u 8 vertlcal sectlon of the dyke, similar tu‘those: &
which interrupt its stralghtness in plan. Thesé local f:hanges ‘
in gtrike occour 2t polnts of intersection with dvlabasye 'd‘yke's.‘
Similar 1ocal changes in the dilp of the dyke, from verttca.i;‘m i
inclined, might be expected to occur @i stratigraphical digeon«,
tintitles siich as the contacts of the Kimberley Shale or the
*Bird. Amygdalold.
Dyke B { tne Mpdder Byke) is almost parsllel 0 dyke A
but different petrologieally, Tts everage strike 1s %0% W»
N In spite of thelr perallelism ¢he two dykes are not mg
éd s .contemporarecus. . The Modder Dyke 1s practlcally vertlcal

/trcm




it ws enemmtereﬂ #aring ‘the
ofan 614 snaf'ﬁ it sbandoaed, down £ Baly méi
i nearly 4000 feeb: It5 thkcknens:
i!eazeases soutipris. LYo about 130 feet 10 rakpan Wine 10
ﬁo 1aef. at the smmem end of spz'lngs fing. Tocally. 1t
3 m:o tro yarallel yranches which ye-unite. 30 the ° ;
smm: at Sm‘iugs wine fwo very narro% 1nclined aolerite Bykes,
pelievsd Yo ‘b pftshopts from tne Moader Dyke, tave peen gegh:
\x phe. Bire uartaite, nearly 2000 oot from o8 etinassd g
posttion of ype pareot dyke. C :
ny¥e ¢ ys somewhst irreguler 10 SLrike; vmlck\ 1g JuTlusns
ced Tocslly by eeriier stractures 2nd syerages 56%:8. nf')!.;
1 Enst: vaggatonteln Wia2 yhg thicknéss of tte 93K 1 petviset
. 30 feet and 100 fest,  Tus TR oy the Klnmerley RPet 18
gearly, tut.nob quite, yersically sbove 1ts postuon m: Warn
Reet Leafer level. petrologleally tois ayke 18 memtcal ve
4he Mogder Dyke and ayfferent from the sodder Fagt DyKe; nhwh
1% Latersects near the aorrhern noundary of the Propeny.
uis tnterseciion inight show which dyke peneticates W o
and heucé establish’ the AEE relationstip petween: the WO Bets
of diykes, . It 15 0ot uovever exponed 30 pbservatiofn. :
pyke D s ELLte! tho. 4 8eett pyelh, Tt 18 pOYS varyEuLe:
{0 sriks then tue otber dykes, $0€ general trend Yo tng BbORY:
760 v, of N - Tos thlckaess 10 BONERD st 1 sbout 100 766t
16 No. 4 Shaft Groptvlet Wins 18 14 almogt verhieal frop near

/:Qa *




alrly umfom stitke averagtig 40 F. ox N,
ertges aboat aco feet. Within fhe Proparty ;
i tersaczeﬂ in only ofie underground developaneny
lnacc sEibLec ‘Nothing'is keown about its extenman :
irds yzl;ere it ¥ an undeveloped. part of e ;

'l‘he num {mportant features common t0 all the dolerite
»dylceg may befsummarised &g £olloms i~

) (%) -They are vertical or very steep and. dre Gantine
y ﬁms ‘ang-unbroken both horizentally apd vertically, baving
been” traced ovef‘ long horizental dlstasces and observed -at
Llevelé:from the Jeppestomn Serles upwards to mear the
presént surface.
{11) Tyey are homogenecus in composition and are
‘ getgrally siogle bodles:  Ogly the Modder Dyke s’ known
t0 split into separate braiches. .
(131) They donot’ displace the. strata vertlcally.
Their contacts wish the wall rogks are sharp and utllled
and dre pot sheared:or bredelated. The only excephion
"o this 1s $ha Modder East Dyke; which at one polst.
displaces the reef vertically, -and is very broken. up near
ong wall. . :
(iv) $ilis assoclated with the dykes are gxtéust‘{a .
;and oogur at'& smatlk:depthi bsl mv the present surraoe. :
g They are generany confiued ‘to the Transvaal and Rarpoo:




X ns oi uter age They ang the rmlerne suls X
descr!.bea elow are tue youngest knawn geolzwwal .
 rennives n the ?ropercy.

2. THE STLIS

'sﬁh of dolerite are of ¥idespread dfstribution in th g
Far EASt Rdng. - The greater pars of ‘the Property’is utder
Yain by 'one or more sillg, generclly st a smell Aepth Telds
‘the sirface. ‘The deepest known voourredoe is 1A No« 5 Hhats!
Springs Mine, at & depth Of 750 fest.

The Green $111, describes by Bilia(8) as the lbest o
2 geries. of dulerite sllls, shows a preference for thg .
-Transvaak dolonite es & fiost rock émd is‘usu_auy ‘encogttereq
& -shord distance below the bage. of the Karywo. - It mvades
Karroo sirata in areas where #otomite 1s dbsspt (Plate’ v)
Locally,. where the dolomite has been exposeL? 3o’ surtgce
eiosmn, the $ili 1s found immediately below superficial’
depnsms {Piate IV). In ohe horetole (D, 10) L% 1s absént
altbgether, the qolomite belng deeply eroded ai-this pulmi

5 The Green SL1L 180f gongiderable Morizontal extens &hy’
‘a8 heen traoed ‘BUTOUSNONY, large dreds 10"the north Ang.SeutH:
of. ttie Fropersy. - -Its extent in an-eastward dlreotion:1s’

Jarknowg
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schhmil 12y (Elate by P wnen 'touoned westwards 118 t‘,hick

‘pées aécrenses from Gver 100 feet in East Daggafonten to about

50, feat 1u Springs Mine dnd 1t diseppedrs sltogestier: before
reahing the Westérn boundary of tbie Property. In borefig}
o mthok '7, S0t of §allles Mine, thin dolerfte sills;
helieve ‘$o e part Of the Sreen 5111, were encountered ifi.the
do].omts and in she underlying Venteérsdorp Amy‘gdsloid; "rhe‘
Green 8111 apparently splits up In thls direction amd’invades: o
pre-Tronsvaal strata. :
Oh Saliles and Springs Mines there $5 & 1arge uutcrop of T

dolerfte (the Sallies Quberop) which occupies ‘the blghest
ground on the Property (Plate IV}, Thié is belleved to béa R
remngnt of snother slll iatruding Karroc sirdta at & hlgher )
level than the Gréen S11l, Other siils, belleved to.be gart
of the-Green 5111, exist at depth immedlately below 1t (Plate V')

The Green S111 in te dolomite 1s cecasionally Gverlain by
a rock, apparently intrusive, which: consisis very largelyycf :
magnetite and carries a little stlver (Plate V). - It is
sporddic in distribuflon, having been observed in two ﬁxqélj
separated boreholes (DM and R.D.14) but not i the tnters
veniog oness . In borshole ¥.D, 14 1t is Lu-eontget with e’
Green Sill, which 1s chilled against 1t. Io u;renole DM 8
&nd in the J,V. Shaft, Spriogs Mlhe, it is separated from tng
@rean 3111 by & thin partlng of dolomite. = The age of this
rock ts utknowa. . Possibly 1t is s tnlrd sill of the same

Jeeneration -




R ;dblz'rlt‘és fut of VErY mzerem GonposIELO.

and’ iy oy e 5T pxe*!(arrno age G Lt ho w8y

connetied wtth zha dolérites.”

_,Mwmmﬁw

. dpeye 18 DO Qlreet gvidence ot 4the Bge xelatmnshxp
pegweel tni dykes 4nd e 111685 }ntersestions betweed
e vave no¥-been observeds Netsher is 1 possible 40
asr;ertalu whether the dylkes penetrate %o the surfacé oy ghoD.
short 8% the s1lls. E1is(8) mensioned Tee ems'cence of
.éutorops of e principal ykes, but none have beed: found on'
the Property. This mEY well be due 4o-the snﬁoepnbllﬁ:y ‘ot
the dolerite to weathertng and the thickness of the- gubsotl; " :
for example, where the Green 5131 nag heen exposed 10 erosionk
(Plate v} 6 is eyerywhere concealed beneath superticiai y
Jeposits and 1s not visible o the surface.

The Hodder fyke Was first sheodntered during she sm&ing 5
of an old spandoned shafts Tpere ere.no recoras of snie B0
show whether {he dyke Was found below ’me sabgoll oF “pelow the
andes 11115 the Karreo gtres (plate V) :

in eny event the aykes are kuown tU penetnte toe form-
aytons ta which the s1lls 0GCHT, and the DLYLOUS {nference 1s =
ey toe s12ls are prighoOLs grom toe AyKeS. Fiiis(8) ‘
halieved that the Green sty whiat, ualike ttie dykes, 15 80
plivine aolerite, must e associated with Soms ftper, olivine
vesrtng dykes 00 such dyke socurs 10 yarievale Mige. ohis

fvien
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¥ tsd BT !easnns giscusged’ later. It is
eabie. (Flate V) that the Green S111 15 thickest an .
“ naightiohrbeoi oL e ‘odger Zast Dyke snd thins:0ut dnd
: appears yestPares with 1herensing disténce from vhe dykes,
it mﬁ ‘mpparestly {nfiuenced by the presence of the ueddex‘
Dylsine s1LL repsgsented by the Selliés ooerop, Which tg
sonewtia: g1tterdnt pesrologleally from the Greent BX11, - Geours
kme: ‘e Yodder Dyke and 1s not geen algewnerd., Poege facks
_ susgest thay the Green SiLL was fed by the Motder EAst Dyke :
and fnat the Sailles Outcrup 1s & remnany. of anoyber 1YL 10
by tne Modder Dyke, the 190 dykes wtth tueir assncmted'sum

betng similar i 8ge pbut not contemporait
exammaum of the rocks lesds $0 the . sene conglislon.

4. FEIROLOGY.

{8} peperel :

411 tbe dolerites are kwgﬁ, rather ﬁné-grawsd,'n'es
Tooking, nplonrystalline ronks, dark grey 1o vlack ia: colour' ;
Todividual wyysiels oan wsuglly be dlstxngu!.shed with the
naked eye but are seldom more than ong.or %R0 ‘Ri1Iinetres: 16
lehgtb. 14 very thin aykes and sills 8nd nedr the mATEIHS i
of thick intrusiens the rock 03s & fl.nely-gramlar appearance
slnite phenocrysts being visible 1o & dark, felsitic groufd, :
ness.. A% the lmmediate gontact there 18 orven & VETy: thin -
bivedge oF dark, stony tactylite. v

1h t81n sectlon the faxiure 1s optittic or suh-opnul.c,

bosoping fiké-gratned and POFPYTILie 8t o sargins. TR

- “segential wloersis SOMEOR. o an the ‘doleriies 4re

Ipiagiostsse




¥
plsgxaause :2glapar and manocnmc pyroxent. Hivine 18
ananasnt {0 AbE gYeEn S111, 1nconsp$cmﬂs in the gallies
ou"u’rog and very rare OF abgent in the dykes. Jron’ores ’
ard angndact 107408 Wodder DY¥es 1ess comBOB ir the Modaer
gast Dyke and: mcnnsplr.ums 1n the Greed 811l Acaessnrles
are serpem:me {replaciog onvmi), protiie ghiordte, qﬂsﬂz
and soeasional aralite, selclte and pyTite.
g, H1ORrEl
plaghoclas! Xsr crys!:ala, 1nvar: riebly &
Keany al the r,em l axn bemg
more carcle \:han t\:e o\n;ex{ %gi-. .
nton yaries Irom on 756 byt xmn!e)
and i:resh(

A (lanrsﬂoru.e) Genersal
Bccnswnany uanEeﬁ .

pyroxens - r{a’c 815, prxsmano oy annedraly o
enclusing ey mmerals. ismsnc gleave
ages ConspLEncus
colmrless
hx‘Olﬁ

to

., Blre
on angle © 7 axis F
Ltlou varies

rly
altered 0 chlnr).te or

d erggtalds
aLELORE:
¢ aiweys (N

Oucﬂstm\‘

Tron. ores _ gostly mBENS t yel1-forned crysf.ala,
hedral grams letal gro-ums, Lanin
1ine gré and spenks.
pocesgoried
§srpentm~ gecongary 8T%er olivine, §ye
w,  Messlve or fibrous (t:’nrysou Y.

_plotite © o 18K rly alweys 10 reacf.a.on )
1a1lonahlp T.u pyr oRene caglonsl -
pseu onorphs afier olivine. mennnroxsm

Jstrong




Olivine Dolerite from the Green S1l1, Da%a
fostein lﬂne. Ordinary llght, )Hagmncanon X18.
Pl oc age (clear)

£grey.
ne, aliered along cracks to srrpentine
(aar T grey)

e from Dyke A (Modder Fast
e Ry gf‘marg lignt. l(egr)xincatl ong
Plagiotlase (clear)

X!‘ontore(p%l]).lack)

?hécciwnl

ﬂmﬂé, x

ccﬂvlétel

Chlorite -~ Ea{&dﬂ_ﬂ

Birefring

Quartz = a:m:gtg

of ‘mecond

Urelive, Calciie,

Byrite - oicasion

. rock,-

The d’.tferem;es i miy

ma;]or dykes (Moader East a:

shetr agsociated sl.lls m‘s
bslnw.

(W) mwmumu

Zhe Mogder East nyke 29

texture, which ls typmauy

taimmr plagivclase !elspat'~

lgrge anbeqral crysials of
apd in the giii 1g strong 2\

'tﬂy serpantmised, iw.a&:’
crystals have been geen u




& gellow, T zn,"ﬂarE hmﬁ'-‘r
&= gellows X 2 glly‘éj«

S0 2
‘green. Oenarally altered. partli
SR Zonipletely t8 caloritey .
~eniorste + seconlary stter biotite. or pyroxene..
A i Massive, pale greea, falnkly pleachrales T
; Birefringence very Lo Variety: penninites
Quartz - minite afear poola and ogcasional wiaro= o
. erustiye, probably of prigary optgin, . 0des
agtonal ninute velnlets and cavity-Tillings
of secongéry origln.
Uratite; Celcite,~ Secondary alnerals,
108 in albersd

rare and 10&1.
nyne "~ odeaglonel Aisseminated gra
rock.
e differsnces in ninerdlggy and terture hetress. tuE £80
aejor dykes (odder Ragt and Modder) end thelr simflartiies to.
Yhelr agsoelsted gtlls are potnged out in 3he desaripyidags.

pelow.
(v)} The Modder Eagy Pyke and the Green S{1L
e Modder East Dyke ent the Green SLL &fd tdeitical 1n

yexture, which is typleally vphitic (figs. 1 & B). Small

tabﬂiar plagloclase felspars are srregularly d1sposed within

iarge anhedral. erystals of pyroxene. The plagioclase 1g fresh

and in the 511} 18 strongly zoned, the central cores being by

sownlte of composition w65 An and the outermost shells lahrads

1p the dyke tbe plagioclese 1St
g Pyrox

prite pf composition B50% An.
lepradorite with & smaller range of codposifiof.
seue 1s @ pale dlopside-auglie extinguisuing at 40P - 45%,
14 15 somewbay darker in t0e dyke than in the sille Oxlvine,
partly serpentinised, 1s shux;aant in the $$11, snd & fo¥ gmadl
orystals have been’ seen ih specinels fron the dyke a% Kiuberiey -

Jrege




ore s ‘nist’ shandant 2ad. 15 nore cohmbr: 1
v the suz. A very ntns niotite; parﬂy
tey g e freghedt accessory and geneml!.al
opears §n resetion relatibhuntn vith augite.  Gecastonaily 46 :
zxe;&xaces alnme 1nithe §111c. Minite pools of quarty, .ssx"sumed
10:he. ot prmam Grigin are falrly ¢oumon in the dyke. and Wié
noy fodnd m the 511%:
In- khe marglual Zones, near 1ntmsive canvacts, the gmm g
of the. roek is. yﬂner and the texsure 1s porphyritic. Smi}z

.wellighaped phenoprysts of pyroxene,splagiloclase ,and"auvme 4
(n 4he 111) ere embeaged 15 & Ting-grained ground mass or
plaéieclase‘ wicrolites, augite granules and specks. of :Lron opd
A marginal porphyrltté texture 1§ & feature. common tu au'me

dolerite intruslons.

Apsrt from the rarity of olivine in the Moﬂuer Tast Dyl{e,
1% 18 very similer in texture, mineralogy and freshness 40 the s
Green S{li. From %he Main Reef Leader upverds to the Kinbsriey,
Beef, & vertical distance of abqut 1400 feet, ‘the dyke cna’ngéa ;
glightly. . Olivine appears 1n very smell amounts, Pﬂu&ne
becomes paler 1n colour and iron ores become. less CONSPLOLALE
This Euggests a gradual transition upwards -in the dyke from'g. -
safurated rock with iron ore to & .an undersatdrated magnesie.u
righ type identical with that of the Green Siil. There -seens
no-vépgon Why the s111 should not be an offshoot froa. the.dyke
ihe megma which arose FArsy-and spreed cut laterally in the
dolosite being slightly different in composition frog: £hat

Jubiet




rite from Dyke B nolerne frow Dyke G,
(Horlder), Springs Mine, East Taggafonteln Mine,

N3] t, Magnification X17.
Plagxogaség?cleax; showing eleavages)
pa
lgsgiiite an% cﬁgiite (darker grey patches,
ndlatin
Iren Ore (black)
Gouartz (a few small clear pools)

EG. 5

Dolerite from the Sallies Outcrop.
Ordlnary ll%gg. lrication 123

Aug tsmpa & grey)
{No auvine ta tbls specimen)




nature oz Bhe 511 n\{gnt be dué
ssi ca’t!.u 0 e magna by . the dolomite. Borétiole Ante,
ons SEDH that the dnlomms at’{he sill eontapts fs -

hlgaemed and sincrfled. The sll,ght ‘dtyrference 1n. comppélt : )33
oL the: :elspars and ‘the. pyroxenes’ of: tne 8111, as ‘compared wich
‘those of thie. dyke, might indtoate absorption of lime angd magbes-
18 by tne msgma from the dolomite.
() LMLMMM

Thie l(odder Dyke consists of a rather. course~textired sub~,

ophitic delerite (fig. 3) with tabular plagloclase telspam, 7

coarsd prismetic crystals of auglte, sbundent Lron ore and &

14ttle Bpcessory blotlte, chilorite -and quartz.: Mhedplegloclage
15 1sbradorife. of composiiton 60% - -65% An, slightly zored. dad
sometimes. partly saussuritlsed..  —‘The auglte is pale brigwn in

coldr and extinguishes at about 50° (common sugite). Augits’ .

£rystals are often. fringed by reaction rims of blotlte and.
shilorite.. Magnefite ls sbundant, oécuring as large wéll-tnme
crystalsg and s -irregilarly shaped magges inbergrown with augit
A 11416 tnterstitial duartz is common, sometimes in-the. 2o

#i17 tte. - Locally , in nérrow zones within the dyke,
doleribe. 1s altéred to eptdiorite, with cloudyysaussuritised’

smifated pyrite..  Thebe are nmo intrugive contacts between spi:
fiorite ang fresh dolerite; .the. one grades into the other. g
: /localisaiy




ke of the.,e wones bf al‘zeranon
Sugeests 'ahat the agem;s ete hot saluuons darived from be. .
o 15812 and Felegsed 10588 ioalng Svages of DRVSUALT
,umwn ot yhe TotK,. & processt RNORE B8 autmt.worphlsm (]J.
The 5&11155 Yatorop 18 & ﬂhler\te~ﬁz1,tb yery 1ittle

iyvine g oUATES CORSPLNCIR {ron ore. 1o this yegpect 1% .
reagubles the Madder Pyke rather than the Hodde,f Fagt - Tyke: g
e sec‘hmn stiown 10 118+ B pas & glomemporphyrl'nc stmetme
(1), coarse crystals of _yapregerite belng segregated into slot
vistple 1a nand specimen. Trig structure may wowever be 1ocal
ang not typioal of e 811 as a weolew fne texture of the '
rook 1§ optittie. Tue pyroxens 18 8 ratner pale dlopside-\mg!.\t&
extlngulshing 8% 40 - 48°. olivine 1g rare and nccurs i vé:y o
small crystals altered 1o green gerpetilies Tron ores;

coarse and cONSPLEUOUS - NO &CCeEsSSOry qiartz has been; ae.en.
This 8111 iptrudes Karroo strava and does not transgrass Ants
the golomite, waleh 18 pertaps Ahe resson why 1t'1s mach less. -
undersuturated ‘than sue Eresh sill. o

pyke C (f18: 4) s Identicsl 14 évery respam: t0 the:

Modder Dyke and aifrerent Irom 4he Modder Bast Dyke, whwx Luter'
sects 1t -pear he norihers poundary af the Properiy. The
asare of thig lngersection 18 ot known,but $he -qtasinliavIYy
of the twC yocks ab potnts ot -far from the tntersectlon 1nd1e

stes that fpey aré not GODVE{I\PD!‘GHQODS-

Jieh! Mﬂ@ﬂmﬂmﬂ




@) . ;

e gax;fémﬂsmmﬁrp 210082 F the dolerise intraes.

b are tntoportant ahe ard Hobrined vo nareow znses “closs
o the concgi:té. i et nmnges a5 tave Béen obseryed are
stiributable Yo heat ang the absoryuon by the nall—mckg ot
ATt qusktitiss of nagaatie ieintd (fjaction nitamorphian)s
Holpatte tn contsét #1%h. e Green S1ll is blesched and

B 11;&1:15'6. Sriake in condact with the Aykes' is alightly
1adtratet, - Blotite, onlorite; sericlts and alblte e Some
times developed-in shale or quartzite clode Lo dyke cont&cts. y
Ghloritoid in shaleg of the Klmberley Serles is resorben anﬂ 5
‘destreved.

(e} Stimmary
: Below is & summary of the main petrulog!.cal d:.r’erenqes
between tbe tWo major dolerite dykes...
The Modder Eagh Dyke %MMK;
Texture Typteally ophitic  — Subrophitic o
. gabbroic
Plagivclase Felspar %abrsdarlze Dalbradorise.

bulax‘ crystals Tabulay eryst
Modera 1§y zoned Z et

- Diopside~auglte
Crarse ashedral coarse erysth
\.‘{stals enciosing.  roiy uly prlsmane
felspars ertly Sing
ispars ;
‘Extinetion c-axisiZ
iR '

or m
Frest ?ceasionau,y uralb«

Iron ores Subordinate Avandant i
: Swail gralns Loarse erygvald-and:
] : gralns conbrg




ceagories . Blotlaey chluri‘():e

uattz pr a
q casiagg ! Secondatyly
uJ, vln L calettey pyris

The ﬁularites Bre post-Ecca sines they intiudé gedimentsl
o the oca Séries. petrplogleally ‘they POSSess a1l the-
features of Kerroo dolerites.es desnribed by D Tois (2
There en be little doubt that they are of Kdrroo age. 1B ]
\nteresting to note that certaln dykes m the Far Bash Rand

Wi

u. bintl o
which were picked ap by magnetometric survey {H Gelletlch -

BaLty. ang. Geoptysik, 197, quoted by Iu Tott (2)), tad oy
have been these doleritendykes, though at the pime they wers
believed to be "Pllanspergh dykes of post-Water’berg pre-Kamb
age. ' Thelr princlpal trend, which ig about the same Bg oAb
of the dykes which radiste from the Pilansberg volcanic [ tre,

and. §ve sbsence 4T outcrops 1o an srea underlain by Karroov ;
strate, no doubt gave the impression ghat they were. pre-Kam‘ou

and helonged to the Pilansperg Gyke sysiem,
Tye. fractures ocoupied by the dykes; accoralng ¢ El}is(ﬁ

vers opensd and Widened by the pressure of the fagne 1tsell

overcomlng the smallest compressive gtress in the councry 10
which was horizontal sbd directed 10151811y KBy = Sy
right-angles to the major dykes.  In thelr gtralghtness: e,nd

coptinuity the major dykes are remint§cent of magter-joinds-
sorpleg Lo thick compevent &, dinents, the eag-wesh
[rrending

inguced by



om’cs 1Ot so
4 s‘trucmral

m:ma rouhly -
e An tne KB!"L‘OU i

Lons oming. T
Tits

jor aykes 0!

mn the %8
gLatt

up—narplng,
a oider format
1ate Y
T -te fracturs®
Lzentel i

{o1aing [$
1 not 19
Aabipad not
ttesses which poatled strai.ght varncsl gractured 1o be
opened up by the v L
The. 1118

the beﬁdxng—pl

11243

agsive 30 chatrac
ek tbmabxuu

gontmed h 714 anes o ADY particd
rude ¥ unaer!.ymg

ontromns"fﬂzxe

Fa8 Adeptn. nel

knmm o iRt
The @
%0 mus {s),

ot she tiDe of thelr yntTusloh. s1ils were-8
fespestt jevel 8v which re: singas: -
%0 pL%at the

cal 1evel,,v¥sxuk\ oy olod
Noove &%

Ventersdory and vliwatersrand
An shell emplacement, according
© ghe surfecd
pmced at and aboye me




and prrekd cnmposulmn, g,anet‘ally'
vwn ek syemta sms, A very Fumerens T $he aolmute o
e uansvam dyaten (Blale $io By lemst jone sm 19 qubers

,‘sacted hy neaﬂy evary ghatt and Borenole penafTating
oToAsEsS siiis vary 10 4niokness ‘Zron 6w LeCh 406
neETy 140 feet. hey, are lentgoular o nabn, founw clnssl:;
iheb&ﬂ\ims-planes of the aplomite and are cut Off By e :
srosion surface ot the Dese Of t08 Karpoo strete (Plate Vh 3
gy @re tlearly of pre-Kerrod age and 10 -no WY rslﬁteﬂ 1o th
Koyrdo, dolerite atlls. :
The table below shows tHe averege relntiva thlck’nas‘sés of:
syentie ano golomige bEtWeSD Gartous leyels above At b o
the formation. 1t was conplled by aversging the re,ults o;
Jarge mimber Of shatts ol norenvles. )
. Hoipht uove Bage of, gc;p_g; g1
fepoDt. 2008~ 400% 800"+
2paY | 8007 Bao‘ 30004
& ;g%i&gmmss 26 8L o 20 1

Ay thlckness S
of dolomite 174 149 s~ 180 194

#iptal Thickness 200 g | @00 . 8OO 2007

o tebls gives Bo Laaieation bF tHE palcknses of dry toak -
fdaal S¥ily fhich may be 89 mach ag 150 feoy, W stiowe cl 1y
that the temv.ive progort!.om of syenﬂe 3 dclomu‘.e 16 gre

yn the zone petwesh. 200 feet and 5007 xeet HBOVES tn& pas g




mickest ‘1118 ogur thigvone: §

*igoh ess. s 104 | wghe; Wty 200 feet oF whis.
Pasey tt\ete are mmatw.s sllls Bat oSt of fhem are very i,
;.‘m 4 ‘s‘oicxnasa of: lo{m ey OF the dolomue fomsnau,

ysnue g8 smmnt, ‘on’ B &VETage, BY 187 feéts or neax‘ly

e b0 bogELS TN soitbe-of this abiadence. of 1gneaus peterial.
Busy e cmsmz toe Propertys Bpatt 1rom @ feu 1ns1gn1ncs.u1;

aykes a tew foek totek, toere 8re 0o Lnérustons 10 EhE dnters
1ying strata hlch oomld e te 1ea0eYS of tue siiis b 48 :

aoLontte- :
‘o distiact rock-types pave beell memnea. Tieya ATE

writyn 3§ green syenite and yed gyenife respecuvely.
fimer 15 the diore sbandant.
dolomite in the -fom ot very foin eeccmposeé alus. A’c Mghe »
1evels e rock 18 fresher and the 51115 are tm.cker. zenerany
patwsen 50 feet ang 100 Teet but Sometimes AVY 100 feets .
one 9111 of ped syenite 18, Known, put ghere mAY he mOres
most. shafts and borenoles tue 1RO TypEs have nod heen.dlstlng;-
uistied grom eeeh OFULY: Tpe red syepite §111 porsipts € oyeriy
atte aves and 18 pearly 100 feet thiek In places. $1I1E 0
green syenkie are fonnd pogh shove and below it.
. PRGOS

(a) - 2he Gren Syenlie :

The graen. sgeniie 18 & Fine-grainet ¢ Asrk colovred oK),
wbich. sosesines teg: 8 L0RLY mottled appeareﬂce, rerpo-uaghest

/m;ﬁeralé o




Green Syenlite Sill ‘i nolomite Daggafonteln Mine.
msr?;’e ligss. agnt ntfioation K17,

Leatl
Targe a1 of endeslne rtly albltised
o ngh?(clear 2ith pale'g?:i patches),
. mte replacing

& grey aress 0os!
p:(roxene, ang a llttle biotite and epldote.
iron org (b
Quartz,

black).
{clear): Large of guartz on ex-
sreme left, and misute pools and veinlets
pelow centre.

8. 7
&ﬂ‘s nne 2111 in Dolomlite,

onteln Mine
light. Magnlﬂcanon X198,

kinize {pale Y,
Blotite aod Chlorite (aark

ol
ﬁnz (s2ear)

ron ores (bla ck specks)
(Note abundance of lntezsntml
micropegmatite).




*4n Mine.
1ueised,

reglaciog
ndote.
‘an ox-

plets

10 Doloatte,
Mine,
mcauon ne.

i3 1ome {gark

ack specks)
interstitial

- rox;mztely equal’ propomons put are never Anephitic reiatiof-
ship wlEb each otfier,. ~-The most ciarse~gralned specimens 8rs

shaared.

irier very ﬂark ggee and lspar's whitg OF.
resnlsh: Ihbhts semou Y5 hag & uypmmorpnxc-granmar :
taxxurey ‘Plagioclase ! Ispar -and auglte are preseat in app=

fhe Srashest Bnd ate. Tound only. KeaT the centres of toack
afils,. . Iothin sIlls and to the -marginal reg!.ous ‘of thLck T
s1llg the rock is nner i’ grein, wore altersd and f8s &

pwrpbyrlﬂc yexture.  Toe eumac'bs are cuilled aad rarely

In gpecimens which #re comparatively frest (o1gs B)y the

easential minerals- are plagloclase ‘felspar (anﬂesme) and
aazite, WLth Bogessory Lref ores, blotite, qﬂ&!‘«z, whoro=
pegnatlite and apatlie. Andesine ooours in mmk tablllﬁt'v
‘Grysvals, moderately. zoned aad partially-or wholty alpiplsed.: :
hogite &8 GPRTSE, tends €9 be suhgdral and is PRFLLY alteréd~
to urslite agd culortte. - Iron ores ere aometimes Consptes
uous as yell~formed crystals and anhzdral grains. Blotn:e
occars ds smsll fiakes:eno strefis, -generally 16 Teaction
yelagionshily wits augite. uartz 18 present-8s smell paols
and gimetimes &8 1nterstitial micropegmatlie., Apatite 10
pinute needles is @ ZoNSYEAL BCCESHOTY ¢

‘The most consptcucus secondary. chenEe 1n toe ‘rock A8 ‘Lbe
alpttisetion of prlm,ax‘y plaglocléses Andesloe crystals: dre
tnvariadly aliered partally or completely 1o cloody Ielspgf

#ith the compoubion of alpite. . Attersglon beglog st the

Jorgstal



. ctystul marglns !md werks o ards \mtu the nnnir crysml 18:
repiated BY glolee without any: cnang® A $OT - “patenés of
frésh ele8r spdeatne Ere sften visivie wlAnLn Bress of qloudy :

aipssesies 8). i : b

. Zathu slils and pear the gargtod of toick gLlis toe
qexture. £ &4 Iymer. Phenocrysts of nrsutised aggite BE e
heuq‘gﬂ‘ n e groind gass oF arpate uralite paeudomorpna. amall
graing of wron ore and fap-11ke clusters o of tnig mthﬁ-shapaﬂ
plagloclase crysials, very cloudy and complezely alhnlseﬂ. X
progtte 15 aitered O cnlorite and 1lmenité Y6 1eu0oRene -
Secondsry eplaote, quartz and galoite are cumun -3 ﬂissem
ated gralns. and occaslonally a8 encmssed erystals in cuvltles
snd mloote vernlets 0 the rocks

gggggt;sl ﬂlnevalg
Elagxualase - e thick taulBT ckfystal.s sgg-
ates ur 10 fine 18ths. compnslﬁon.

Zndesioe) . ncansmnalm sh,
more often albxnsed. g

Kgite - st % columnar ryst calse. ! rsmiel.
gle Bruwu 40 colmrless, B
mr«i{ﬂxl'ingeme t\;oui
P ve . b1
. :
as)ond ally fresh,
and chierite-

fralite condary sﬁer BLY rally 88,
ennal minersle ?seudomrpns " oter s\xg *te
wnal ragaed orismatie orystais aad

neadiess Pleocbrulam,
g!‘ee Z= gr gen, aceasmnal
vingence B00% 027, v:
ns%auve. mxmﬂon ang
o 18, Com] posnio nnolu'.e SO
oy
Acnessories
yroa ores ~ mostly gagnetite s BO8S, s
TRLNS skl jetal BF oﬂ.hs
sumehmes \ntergronn’ Wit 10

- RN




on-grasts 15 S=gark
»bony gwam to %rﬂe,

fmartz watex‘-cleal y o:.e and ge%ches of plere
pe%n& tite, provaly of ﬂrlmarx rigln. Wtagze
einlefy 8o cavuy‘n ings of seccmary nrxgi
: Epiﬁota - sscomiary. Snvall dlssemlnated rams
. sters of anted  SOLIRLAL G LS
asional cavwies and v“inlg’cs. pleubrolal:
fairly strobdy ye ) L0W; F=orowls P=greehs
dsleite - seeondary. osnex-ed shoiite O cryszals, i
SERTES, oc::ssiunal einiets Bl
Tillings.  Comm n Lo very altergd x‘ocxv

e egsensial pripery coustimients are. andeginie 8nd augleR,
1t acoessory tron ores 808 quérts,  Tue TosklS toerstore &t
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(Plates IIT & VI), = Near the soutbern Boundary: of e Proparty
$hé ayke splite inte o brenches, Which tre dispiated b i
sliy by later tear faults (Plate ¥} -tne pranehy represent

by 8 Fanlt, comtluves soubbwards across Vogelatruishitlt 1nt
Maprteyale Mine, sbere the. dyke reappeays.. . . The ottiar brana

alzo vepresented by @ fault, dles fut wher Zollowed smthws Sy
1n the undeyeloped area of East Dbaggatontein Ming and nb the
south-eagt of 1t, tue apprwt{mate/or the yke {s inferred fron
the presence or 4psence of the sill phase in surface boreho. -
(plate Vi), Toe-closure of the rlng 1s complete exoapt to ghe
Jares
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WAL SECTION OF THE NORTHERN.

CHRNERIBF THE “OLD LADYY SHOWING YERTICAL AND', B

RiZONTAL DISPLACEMENT OF THE SrRaTA.
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