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1 1ttG a cabro to.ibatone effect (Set

1 toe 2 and % page eleven). This
echivt was else probably fenced from the
metmmorpbie* of orl inal h”altic lavma.

° 8itlon varlatlone, which are comma
are accounted for by e change of character
during vulcanissi, resulting in basic tufts
14JU Wullo...ermtee bain- formed. The schist
oiten contains alteration products of
origin~1 politic sediments which might
have been absorbed by the lavas.

Layers of I aded ironstone are
coasicn, particularly near the contact of green-
stone with quarts-schlst. ue to the local
variety containing, more chert than iron minorals

other ahodesian banded ironstones« chase
rocks nre termed jaspilitee. n account of
their brittle character they are greatly dis-
rupted and sheared and consequently “hey are
not as per latent so tb other for atuns *long

ti« r strike, presumably sving been dragged
*P«u. 1, dor ag folding. Gold mineralisation in
the district is generally associated with these

rocks.

suart® chlst» The quart* schist Her within the
treenetone and c¢ nsiste of leucocratic strongly

cleaved rocks forming prominent outcrops. It
is dominantly a nica-quart®* schist, probably of

sedimentary origin.
The texture and composition

varies greatly from a schist consisting of

quarts sericitic mica

.



AB*TiUOf (Cont.)

«i6h folds and Of..boot, or a,.boots pitonlng
nortnweet at atout 60°.

alRer*li«*ti6ba cocsiata of a aoite of
ainerale cbaractorlssd by diatiact ,auoity in

sulphur. ollia ica 1» the aaln areenic&l aulphida

ireaant iaetaad of araanopynita. yrrhotite 1is
ahunJactt whilst pyrlta is lackia, con letaly.

oxj 1if tant in economic quantities and 1* eh
act®tizad by occurring in extremely fine discreet
particles closely associated with fine “reined
arsenic*l sulphide. The hydrothermal fluids whiuh
precipitated 1iaerale in suitable areas and boat
rocks in the Vubachikwe area, say nave e Benated
fras the centres of magnetic activity such as the
luslAdi and 1ixesa cupolas, 1is is also possible
that these fluids were formed by a type of high
temperature lateral secretion of migrating, minerals
caused by “ranitisation processes beyond the edges

of the gold-belt.

The Vubachikwe deposit ay be considered
as a aeaotheraal replacement or impregnation along
s system of pre-existmg freeturoe. There is a
very ilnor amoiuit of open space filling, but most
of the sulphides were introduced by wallrock

re*lac* ent.



i*ge hirty ,la

ind S VW » lue to ainor ,i«atU fcldln,.

1 1 ft aJe- on ail between the tiurfrcee jmd
the twelfth level, .ad It* thlcnaesr is ol the order
of thirty fit#t*

vherever observed it is schistose U texture

all(- 1* a weak linesti<m on cleave,,;* faces which
;itehee nortawardc between €** and ( ee tructural
action)*

v« rock +* jale gtey t >greeniah in colour,
Cleave* well . ;redlei to the eofalstesity, and hence
foreu * very bad hanging in »nl& . it Is fine
.. ruined »id contains tale, o&rbcer .t;e, chlorite und

chlorite 1itht undoair, 1iarticles o1 talc and c”rbon-
wtea* 1 - very *raM aatphlbele needier are ,resent.
There neec4d.lea ire loo t & 11 fo icitive Identification,
but have the pleochrolr, of hornblende. m nuzsber cf

t "™ need, es are develo. # ,-irallel t >the « histosity.
oc#  -.tinor oiat“ue mineral + also .reseat - .robably
A& “netite, . J it ditsa dx-,’loo o1 sulptildes is
found ucwurioaallwt wurticularly * secars on clears,.es

nd ; artiifcSe

This rock we* probably forced through the .r«et»-

part o1 the local>nd ¢ l1thel*eleal e#qu#ac#
and la al test undoubtedly olae,i than twim in rullsatioa

aad 1 :tes ou. [.J «d 4 ».)

inoe th quarts chi t . « /



Page Twenty Four

except or 1 ,]9'11lite md slates, all these
,& I’ ntary rock ars ..vocally called quartzite: While
these rock, bear Lktle reserobliixvee to altered sand-
stones, ’ u rtCi.te" in nol n unreasonable lay-term.
They are actually an altered sediment of variable
grain size. Those portions of them which have
*ijgiBirleant ano ats o1 ixca 1ineral; wd have teen
iinoralixed form ths oretodies of the oiine. This
"quartsite" rocA is notoixvucly hard to drill break.

generally .assive, these aediaenta are sometimes
Gllbhtlj schiatote and ire cut by joints, fre-ctores and
shears, There shears are vtry nearly t irallel to
the bedding, and ere a:soci ited with the ore-bodies.

In colour, the rocks range from pale rrey through

buff t'. t very tart blockish grey. ' 3y are vary
fine grained, and it ic probably thla floanees which
renders thea to to\ *h one V rd. he roc are often

irregularly b .deu | irallel to the dip. Generally
the t lit 1is ,uite narrowe but « Vo uj to two to
tbr .e centime ores wide. v banding is robubly due
to the udVitlO; eat o; eu hibole® in certain b nds
thich alternate wit 4 bands o: comparatively clean
iUttrtzite.

Originally aoit of the rockz were trotably
au™ ;toneo and siltctonee, ,OLSIbly calcerous in laces,
one la otaer localities definitely ferruginous. The
material comtoiint these sediments was ,robably derived
from a landaos# ol “raalte and basaltic lavas. gather-
ing conditions seem to hsve bee* such that :alcpare
were decoaj oced - rince felspars are all but absent

in tk me rock: , »/ -



1&6* Thirteen

™ -rxcitlc Bilca to o f.1.patltie

A"lomex-.te, of elllecou. eon.po.ltlw. A
t/H d expoouro of thl. ,u«t, .ohlet ie
Vub.tiHkw. HU1 which la co,'3 0a«l .,, tl,, 1, of

Irown Bilonceous quarta-achltt of varvimr
texture. b

N wrckE The greywaeke groujj is only
found In the northwestern eeetor of the
oM. t:-helt (Eoe hap 2) and conelete of strongly
bended parsgneio™® and greyt.ac e.

These are often strongly
cleaved and contain many bands of very dark
homtlende—schistt possibly representing net*-
atorphosed basic dykes. These rocks bear *
etrorx rase biance to partis of th Shaava Grits
of tuc see district, «nd hence were tentative-
ly Incl1lled within the *hamvlan ;ystem by
Tyndale-lIiseoo (1940).

Qpelas and ;.raplte» wurrounding the schist
sit, and at places within 1t, 1s a ness of
heterogeneous siliceous rook conforming
dominantly to the co aposition of grenite-
;neiee. liere occurring in contact with,

and close to, the schist, there Is developed
a marked gneisslc foliation which is parallel
t the foliation of ,Lhe adjacent schist. This
foliation becomes less apparent and finally

dies away -



mil:.% ven

luce t.@ .irta schist 1B irralevaat to
1 ) o-ifl#« vo letiilled work haa been fiont on

m 1 4TS¢ con sinuous outero or .uerts schiste
X 1M; e «u IBet *.ist v: t'to 1ilne+¢ %1le of
rt-,100 .1 »i38«ruloc, an4 ftrlks* sojllcwent - bo:itbe*»t ¢
uCcwlly the c>nt tot with the ee;,*c lot nearest to
the atiue etvises N 1 0 W. it upyoretttl® lies con-
formably In the aynfora previously described (see
else tructurul action), and forms a remote footwall
to the rocks directly related to the rine, dipping
a out 7 Q

It is esae .timllj an 1 tpu e candatone, very

raslderabl) eta-":or -hoee.i, \y'ale-ci&coe described
,t so a ww:ite etfongl> cleaved »ic«cec is quarts-
t-cbiat probably of eed* centaury origin.” AH

highly siliceous, 1t 11 Jess affected by west!*: tag
rad erosion s cits then tc-1 eneelopia. reenat

mnd forms prominent outcrops. be d.v-.hia"ttik. *&*#
of Vubschikwo 1ll is ecs.used entirely of this quarts
diiet.

ince the texture end composition of t ic
schist v =ri<s wlueily, several ladies re Apparent.
'‘Che finer prained varieties contain as aiain eeeosaory
Jdcetlp eerie to, me one variety is u brown mlea-

sehi .it* a <perser ;ortloae are Titty *H
ccon,& syaose*# bee-e bends ol variable texture
.aid cos OKitiou all fox * >t t* ; rallel to the regional

rwrer bands in sc schist described us 'felsie tc-i -t
are probably the alteration products of ori inully

tiiliceuus . #/ -
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fertie*! aaft JUWicesi
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»t left*
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7 Into yx«nltic aaeo. OR

9

— .. " 8113 °f ‘hle e0bi8: nur,rou.
xenoli.he o, greeoetone lie In the granite,.

The ,rcniti eorl. e eoneiaerebl]
in textu e and to”osltlon, being In .leoes
ponhjritlo iat elsewhere even-grained,
large proportion of the root la « blotlte
giaalte 01 high nlerocllne content. In no .e
varletlea 1t ap;roaches a quarts aoasonite and
i-jranodiorlt* In coatpoaition*

Jj”ytaj®onsonlta; In the northwest Gwaadn

ac ilst-belt, t o very interestt” bodies *f
grsrJLts occur. Tbmj h«ve the structure of
tyjiical «t cks, bavin intruded thro 45b the
Lrcoustones e’d ca sln” updo.vin.; of the
surrounding rocks* ach occurrence forms a
icries of rugged hills rising abruptly from
the surrounding plain, omiag the Inslndi
and .:,lzese hillst they appear to be typical
cupolas, although insufficient is known of

the regional ocructure to indicate the presence
of an underlyoag tatholith. Jowever, the
schist belt if partly surrounded by intrusive
granite rook., tart of vhich is similar in
composition to these tuo bodies, fhus the

two bodies say be regarded as possibly forming
a :«11 cupolas of the large granite gneiss body,
1f thlt is the case, then it i1s .oseible that
these stock-line occurrences are part of the
parent body which gave rise to mineralising
solutions which permeated parts of the district
including the Vubaehikwe area.

>?ger*l tructure: . . /



*»Be wenty i Xx

in these rocks. bt f#rro-maeae*lan aimsrele were
probabl. formed from the original de,oBitlon of cisye
while tne major constituent was quartz, Ue,esited over
» considerable range in ;rain size. batever the
imcambrimxi. ataospheric conditions were when those
rocks were de,welted, it ie poseihle 1t was: under
condition., which su$.orted soarn vur,y rlmitive i.ife,
/hi  primaeval life lay h. ve boen the origin o. the
graphite which 1: commonly seen associated with the
tlvtey rocks. (:.oe elates, and late 22.)

In :urface *apjin , theme eeoimeats are dis-
tin uielied from the ...r-eentchist bj their appearance,
although the distinction between irhe jyc»enschiet and
t\e more phyllitic parts of the sediment# is very
arbitrary* In underground magpint,* the distinction
between t ; ue rock types is wrj mefc lot e».ily
recognisable. c ice, unfarground - was based
more on the iron-nineral content me decree of mineral-
ization of the rock. 11 barren material of schistose
* re on-ttone®* nature it r*.jped as "a;;hlbellte".

The e nude tone® and siltmtoucs ar# now composed
chiefly of »» hiholes, tiotlte and chlorite arranged
in roughly parallel orystale up 7o three millimetres
Ion- in a uicrocr-ttailne matrix of quart* and carbonate
IV ns. I'he quartz portion varies very appreciably
in grain else, te.re# oi interlocking and proportion
of the rock - but Is generally about X%« lbe
a mount of carbonate varies, mti there are alf.o very
minor mints of  jrotite wu yfl1l ts tyrrhotite and

ohalcopyrite.
,neral tescrii tion of soa* tj :iosl speoiaW

follow®.,. / -



Liitci.ite* &ujte <av *6,4lacaiByatse»

lo vtie ao*t « wt.*c;tlkw#  -amlt #ce<tn
wcewr --fal ®: %fo*a .wit# f wr lach*+
snici  *e , -rfclioi t; e< latosit ¢ -
¥t *s t-tli- Vicisity IS <V* t  Asaj *3*%
v#ian. -:twse tuan« vSia& t. .rwt.tij aOte&rio&lj
jjdrctc#* 1, but @ r**ren«at , a&
t*ra*d GitTAJB -ttjtodf. is*e

"k-: V-iafiiS vet 'Ut 1 t:Uj Is t  V-vt«6bhikve
18# 1® tUtt *t fofw tht 1& ti.vOzrs$.fc,le
SJatUL*| ti e o .EgsCvti =am ill*

* 0

i, ti. tz-s v ic {7t m¥« Us

t:t;v ooti>«$S' s i oi th* sjrs-s i wala ; B j$ *r« twO
1*fd* W tiMb» ai leitrlt*. b o for* i«rt »t s
ini. vt m<5> af cubra”“itaal aimamti*##* Iat be-v Is
« S*«SX¥ at «»4aistlss <111 «»sa» ;1«* # tor,,.
lar*t are* t tbs ast$&#% >artlas of t&» .>ts .« ea&lst
Wit* .t 18 latti-re*ats<i 1» 4.11 *&e 4##p#Hz s&"ft# Of
tW % tss ulliw .las mA, :ro U* uytcroj, .';sat fcfd

#a%IloRS$ ?u*.» t< w di*pJU, at swat 10 « <«

S3 st Us tw vSSMVS O&ft «.a0St S»e ,w IWL Of
its. .«aa datera>-« It wss mtt-rstetw.l Irk*### tW
sisifa +.& iiisveatr* levels*® I* i* -vft i lie

fastweea tb< fasrta ¥i., *»fti levels* > c‘fa W #9%&
fro* ii6 ifiter oleteC oeitiou it tM or; iSaaiasl
oetseafc . tt ? "aa*. m a Jt eeoiteat,but the

fcrtwea ; - IX feei* /a. evnrs ,e» ufader w *

»us«re feet.

la leveli ts 7% ol 1 . K/ e



PLATS 80. 1 1 Looking Eastwards iro» the
jracauteme Hilit toward#
Vubachikws Hill with Vubaohikwe
aia# at foot the hill.
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lag©O loeaty even

follow *.

uartz vru&nrit© chi*t]

'bi it a mottled ar*j-&reen rock with patches
of apiarentl) cherty quartz and ,iostiy composed of
ine i-ee”lee up to two millimetre# in length.  Micro-
*copivbll*r thisrocrks a t>arty-"runsrite schist
consisting o* «maaeof fjn© felted needles of “runerite
with a fiu&trix of extremely fine Trained intergrown

uart* articles. In thote portions where there is
less auphibole urd the *ufirtz is dominant, the “runerite
forme >lumes and horsetl tails in the quarta. ithere

is a minor amount of opaque iron ore (presumably ma -
netite) occurring as small subhedra. ee specimens
.1 and K46, uno late# os. ), 14, 1 1b.

Altered 1ltatones

nis 1 ais-oy iine pi tined rock with some losey
quartz and -tin %sparsely .uceeminateu sulphides. icro—
uco,ically it consist* oi Icrgw prowtb* of felted aci-
culir ;runcrite ad hornblende. 11 band© of mag-
netite occur. I'here are band# o. sorted quarts
yraln*, some extremely fine and all with a pave uent-
lik© aosa”c texture. Thiu rock was probably originally
a sub p . ile. u “kici ten £ % wuc late 1.

Itcred dale;

'here it e roc*t of dark grey colour which exhibits
a oculiur rain on fractured surfaces. It be »
leaKly fccbifc tor-e cle avage* licrosco* ically this
roc. contain# a cry” rocryctallne matrix of quartz with

jrowthe . . ./ -



(eg* Flftaea

[t U T.o*Kai8.4 that the
etractur© or the Gwaade Schist Belt io
Fhere were probahlj three stages of folding cep.
arated tv .md followed by tery eoecidereble
perioio of erosion to produce the present outcrop
prttcnu towevor, it is considered beyond the
acope or this paper to elucidate the structure of
the Oweadn chiat bolt. office it to consider
only broadly the northwestern portion of the belt
In which the Vuhachtkw® Kin© lies.

In thin area the rocks are considered to
hare Wen already folded before the development
of the main syncline by earlier stages of tectonic
disturbance (for detailed description, see
Ttrueture 1ection, Chapter our). Tubeelueat to
this earlier Movement the malm feature of the
district, e synolincr, was developed with an aria
trending la a general northwest direction and
pitching steeply to the northwest. The nose of
this aynoliae relative to the quarts-achiet-
wenstone contact Ilea about a mile wust of
Gwanda township. : >Is syncline is not a simple
structure and is h<mc« termed a "syrifom". It
was considerably distorted ’.ya later, comparatively
minor, flexure. The two quc»rtz-monnonite stocks
were Intruded just to the north of each limb of
this eynform. Many orebodies are found along
its limbs and in its nose. The Vubtwhikwe ine
area falls about naif way along the northern limb
of the eynform, and it will be shown how the ore-
bodies in this vicinity all appear to have had their

emplacement controlled . </ -



fag®* VhXrty «me

la levels and 10, a more or 1**§$
V rtte.ll 0.« about thirt.. feat t ie. h, be., lotw.
ced 1n ecutbatn ead®. .w to it. ,jinUe,

Ntrearanoe to the malm Bin and, elnce no trace of

1t® »uteret hu® b. eo f und on the ,urfoee tOu.b Of

the -on, John quarrlee. It le believed shat this dyke
& feed-fxtiBure o th a,.in till.

rhe' till 1tself hod vtrj little effect on the
etacies cr on the count rock*®. . it a1 tl
uatruoeu ition” a plane of we. mesB more or JU.es
parallel to the present surf&ce* 1itt only major
structural 3i»pieeeu#nt it vertical. It cauees a

throajh all the rocks In the vicinity, it a«Pt re

rounder than 11 tX ts»a. re l« no evidence .vali~
able* ait or < ti §$ : m U or .1i%t cw
wnst icr .t i, ,e o St oo,

she interior of the $111 1§ t coarse 51 med

0-ive coloured ”“akbroie rocke ter® intersected

In the -heque .-ft Velov t t ,<tii level station, it
is a course grained vera fresh rock, ( lids &A, late
*%). 'tinned let » of labrsdorISs-byl0 nits are
«/[B-anl, .alt .roeo x wittler ¢ :title au”ite is
coat!;.on, also coeten irel dev it & .thedral cry. tl.£
of oliv.ee wit. .inut * . .in oS iron ores ;enact

tb-. iron ore article®, are flake# of biotite of
pparertl Cent ri ri ,in. roe 18 a typical
coarse grained olivine oolerite.

b bott- o» c.iiill-aone of tie sill naar the
seventh revel vt tlon in the vheque haft consists of

a bl eklsh >af%cry:t .«lline
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BblsOiltk % Icroc.,.:t.111A. reek with labruiorite
yhBnoc:->s'8 u; to I sm lon&. ( H e K2% later,

“o6* 4' Ad 43> ~co nlzable cllco :>io.xc.;e
crj-.i.1 .. vi tlble e his roox e ars t coatsin
voij "UC. >o-: opaque material tr a the coarser “rained
varieties rou tUhin the sill. mi *a due either

to vlo lilacioa cussed h> the iinenes™ of texture, or
else to thy settling oa of ore tdne ..als at th< base
ox th e .1ie jjriilc 11l o *ver, e¢i.i. chill sone i$
notlceahl.) aorv a. -.netle th n the Interior or |fct sill;
so the former j,retsfolv appliese

'he takia, effect of local iu«ttamorphiva on the
country caused oj the intrusion oi the ©ill rocks Is
extremelj] uliiht ~  presast .hly hecaure previous

:t ~.a'phic effect $ are ot a ni L’-r vr: t» th> those
1 .uuc#; t (Ox latrt ioa of -aili eB*a* .Ithough

-.avia . vid < 11l sme itself§ 1' f'ttedut 4 only &
V'-rj local effect in ttc country rocks.

mis ty, O0: 1i1ll 1a a rat -er sou on feature
> “jbecesl-' » .cl. t-belt mines*



sixteen
contiioiliel

peraeablllt, are uo.tljr eon/ioad » th.
rittle roeice eueh os the JaaylUtee.
larefore, this folding acted ea . aajor

tructural control on the clnercllz.tloo ot
the area.

ubeeqweat to their forxa-
atlon, th. orehedies here been tmbjt ted to

e certain ,mount of dietortlea due to a
later stage of folding.
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CH=*pTsa OJSB

F F — S -
' **: rto6ht 6f o"Tohlp and n.it*.
boum* (Ayrleole).

I P

IT T T <IC>ea p#ople) tr¥*¥*I*xIm* o TW* WLmk»
which the W q w i»6 i-latnbele corrupted to

*ace, Vufcachikw hill gives its

Zara 0S which 1t lien, and to

E E H

Vitthechlkwe.
aaa# to the large

the ai*e immodistely to ts a>*t.

Vubs'thikwo lino lie© approximately ©even
ullem nox h-u#st of Rwanda at m elevation of
rotighl™ !t %0% feet above sea level. It ia
immediately to the west of the prominent
Yebachlkkfi hi1ll, the elevation of which 1s 3,911
feet above ««« level, le 28° 53*S and 2C° $3*%.
Gwanda is a a&all mining and cattle town approxi-
aata!” eighty miles south-southeast of Bulawayo
la outhern Phodeaia. 1he hint, 1s reached from
Gwanda by & &ood motor-road which paeeec through
the i*uperty. The nearest railway station le at

Gwanda. ( ee Map So. 1)
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ag* Twenty liiae

non L' caW Ite hornll.Me bletit. :nd , ~
It woLa», v 1-.,, a hot.a ,b«le.

QG eciuiea LA.

‘h *x"“ 166 oi tb€ Eudetoae-eiltGtotie faciec
o1 tbsew ux UT -entiated eedimentB *r* to be ceen

in ,ei rnc 1. ., /, ,6, 39, AN 4n

Ja%. H 1t or Iroastoaec:

I'he** rocftit are "“ooerelly p*rt of the andiffar-
8;.tluted e-ist* atsry “roup, but %re Important m& din«

u tin rurface tber* occur lon> r*arrow continuous
cute; JJst rad %barter o traced 1ironstone,
rock 1 r ,sculler jaepory brown spgeersauNi
t 01 la.se roguli r bonds of recdiea brown Jaa’e.t
u * okiiii b c; art* in father rare examplest son*
Ilnonltio boj re I jm.d on ths surface. ore

u&uellyt this rock Is vtry hard .mc ccsaxct.

On outcrop, j&sper and chart appear to be the
at&Aft constituent alnor&ie oi this I'ock, and hence it
is aa&ed jatpilite. /or the aoct .art, the contin-
ueaw outcro, t of jasplJilt# lie in the tongue of sedi-
cntf eenrib-sd above. overal lenses of jam 1lllte,

waver, ire Xtund isolated in the jreeaecbist, and
lie generally trailel to the regional cleavage.

Aeec were probably fairly brittle bed© of jaepillte
intercollated with t t* jreoncchiste. hen the rocks
were fol ed these bed©, or horisons of jaeplllte, were
forced a art nd became *macro-bouain1”.

hand Siecl“ene of tbl rock suow grey cherty
fc ncifc Item .tin with Luff coloured braids. he

bro».ni. h b nd©
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hill ie fﬁ‘fi(ﬁ'ﬁé‘ﬁ«or“tb':“c'tc. IMg. , ,ncllor;. The

= r z - J n r r i z z -
orienUtioo. This orients* QB i8 accounted for bv

the presence of hard jaepillte intercallations in
the green tone. These herd bodies are orientated
north-swUth and fora the backbones of ««ny of *
hilia.

In comparatively recent geological times, the
watershed ir this district between the Tali .md
irers, was formed by the main Vubachikwe
qusrt*ite. However, due to the quartsite's open
joirH'cg and friability when weathered, (except on
vaiachikwe Hill itself) the watershed has migrated
wetworde off the quartsite., 1t cow lies in a mugs
0f l6w' tsreeostone hills a mile from the quartsite,
it is pecull&i to find a watershed disecci ted from

the major hill in the vicinity.

chahesi

The resultant topography is a portion of the

vaet Irekarroo lenepialn of Rhodesia, which in this

vicinity has been moderately rejuvenated. Because

of the synclinal . . /
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Cri®luau uarts

found In
e'tid &itere i1 ,1 to:ie. I#te tend#*#?
towards «urtlr. luor

needles present»

X nleclB a 62

wrl "wart?* as- found In lt« red
ii .'-onetf anu act* /'r>

X nicolf x 62
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[AB™ ov %c,' r1y.

«*»> of the rook. Motioned below era

In accordanoe with local nine practice end meh name

retained, although the, », not be etrietl

hare been

cerreot pet/t>logioal nomenclature.

3**4ttst«fiei ( ?reenaofcl«t (isombleaded)

A «yhtbellte chi&t A"Greensshlat (Alca)

A ctlnelite Oreea .eblet

llielfled Green sehl&t

% ldierlte

O milffereatlitei .edleeats * -uart* Grunerlta :chief

Altered oiltatone
Altered fbole
e'aaplllte

»late

Tale Carbonate fehiet
iUarte ucbiat

Dolerlte.
* ee o HH H# H#H# . #$ A

% %k % %k ° *eo

General Description . . /
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brownish carry ab.ua ant Alibole ziacr & is.
t I;regular iat :rvcis t ,Ore are c&all ba”ds or

aa”aetito, and 1ron, these bands felteu wuiphibole
aaeulee radiate cut uito the qusptz.

deiovf the rone of oxidation this rock ie an
iixegulariy band*, quarts iron-rich saphibole rock.
he rue . 1 con, »sed mostly of quart*, approximately
fx , (Lee 11.1ib ;xa end b, end .1 tea 10 ad 11).
Thi; quarts 1s composed of grains of approximately
equal . ain sire with a pivenent-llke mosaic efiect.
eattsred sparsoiy through the quarts is a fine blank
aulLt*  x$:u.. t1”  acetit#, which al&o occurs in
larger grains, nsociated with the finer bands of
quarts are .tellate a tiregates of grunerite needles.
he needleg are generally very small and are approxi-
mately thirty times as lon- us they are wide.  base
needier, because of their peculiar wavy extinction
under crossed nicola are tcobably ag .rebates cr
bunalec ol needier. <ee latec 1>, 17, 1

The rock wiuld thui appear to have beenan
iron rich, #ini- aimed qua ts.Lte with ¢ nnidsrable
clay content. t 1 certain etc « of the etanr, hisa,

'

reaction between the clays and isa.ynetite formed '-jrunerif$
aii a metauor.ihic con .tituent, which grew fromiron rich

centn.s into 1 'cn free areas.

Thi Jae 1iiua tru been the host reck for uoet
of the o- minerals, givir ri&e to the economic fiold
da oslts o thtii area.>u> where the svipbive
content of this rocr is locally concentrated It is
acco-c nied by ,=lu, und hence fgX-ns ore. In a
typical jaspilite £ eci <m havin,; a hi h iron content

the ©id .x:0e . . / -
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elf e to » oote, =1Ttde. th. di-ai,«g.

UtBl BIY#iMdA wHt#r +s nbssiite

Irretic annual rainfall rsryin, between nine
and forty five inches per annus, and averaging about
tmnty inches p r “nnua i« the dominant ciinatic
fenter#. With the absence of almost all surface
water for most of the year, there is little malaria
and the district 1s healthy. In early summer and,
oce .1oir lly, ijb mid-winter, there are influxes of
maritime air. These cause spellt of cold, misty,
cloudy we»tner, locally termed "guti*. Regarding
temperature, no systematic records have been kept
on the -Ine. row has sen no .n in lew—lying
planes, but is exceptional, fenpsraturee described
as "well over one h ndred" are not uncommon in the
pre-rain heat spells of October and Nove .bar.

VbGirAriti

The "old—belt falls Imost entirely within
the classification of mopaai-veld, i.e. 8&anah
country 1th Colophoapermum mopace a> toe douinant
wree. ov, ver, considerable tracts have bewn clear-
ed of virgin bush before tfce march of civilisation.

Around ¢ ¢ / -
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gre,,,stone form, by far the bulk of the rock*
in ,ht area ( Map ).) A varie. gr.atlj
in composition and texture, but la generally rerj
typical 04 fex-eenatcnca eonmm in the gold belt* of
outhern "odeecie. Although this rook would mp.w
to be M nfw e with the "gional bedding of the
sediments in .4 area, very little trace of original
bedding is feunde Instead, it is well cleared
and, 3n lodes, markedly sheared. The shear dir-
eotlMi is oblique to the regional strike by about
20°, This shear cleavage is the schistose foli-
ation of the rock and is a structural feature related
to the ayofora. (See Structure, Chapter Jour.)

fae greenstones in the area have been divided
into two types which differ in appearance on outcrop,
and could be napped in separate unite, vis. Green-
schist ana Greenstone (, pidiorite).

Greenschist or Cblorite-tiornblende chist is
by far the commonest variety of rock found in the
vicinity of Vubachikwe property. it fora* the low
hills to the west of the mine and la also extensively
developed to the east of the property. Go the flanks
of these hills are rooks of tomb-stone like slabs of

greenschist outcropping in a rether sombre ruined

cemetery manner, (Lee plates 2*5, Jage Klevea)e

On a petrological basis . ¢/ -



2age even

LeeXa
%I130U

o0 .*¥0 1



MMHNMMMM

Ffige Thirty oam

ctino'.ite roensehiet xhowieg very
ve XI developed felted orymtal® of

ce#e XxXtnerele
Ilam* pel&

ctlttolite r ayohlBt-calorltl8<*
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It h&c been stated Wfore that a complete eluci-
dutlcr 01 the b ructure of the ,wanda c.hlst Belt Is
teyoad the sec e oi this treatise- However, to
e>precl ;te the c”aeeptr of the local structure of
VubaobiXw [ine, sc:ao explweatlon oi the regioeai

ro& a study of tymdeie Bi coe's %eolo&ical map
of the district and froa luct- >v* map of the obiwa
area - as well as e<meidereblt i«ppia® done
Lei ;o.nvllys an,* visit." to may . trte of the schist

belt, the followisg emerges:-
a :fOMOAI uSOUMIX Al , : UCTUAI o1 f*

AL ERLRI* ¥ ke ok < @R gkx Hokonk

la oljGivy'us tin*# (l«ee v>rj.y er<o- «! ihh), .S
succ«6siol cf sodlawiita derived from the woathcrlac
of !.nfcic igu< sou rocks was laid down. 'hi-

slWrdWLf 17&t'OUL activity, In ft
occom; anted by tectonic aom-ente ead int. 2rspcreed
with periods of relative etawllf €# ria”
erosion of the t her ,roun.. took , " -«° VL5 16 u

no teal evidence available to ia> icate wietn*: o: ac-

-he succession of lavas ad sediments wss fora.- 1
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wa - Lfule&icttl W&l# 1.,0 1a
dinlvi*4 into a type wl th*«# v *1atlw , aW ief

inmbiend* Creenaohisti  iieA-Ho3nbleB.de recoechiAt, *
letinelite ”“xeeascMet and 1iiioified 3*$*atte&l#t.

The exdinary yreeneAiet ie by fnr t#ie e>e»«wet
terlety of greenstwe in the eeea. it la of « "ner.ily
eetnser texture th«w tW epidierlte, ,m$ «t«gelly hue
eosij,arstively l&vge bl&ded oSr,ystale of aepblbole erleat-
°ted pernXlei to the eoM steeity. B*nd e>eeia»ss shew
well devele ed elesve”e along the eoruetesit,) end have
xma&b broken ends* vhe rock hej us“er”oae sonsidermble
irspylittsatioa and very aueerous leasee and bands ef
esrbem&t* oeeur in the reek# These oarbo&ste etmeen-
trations very ie uieeaecioe free “ieroseeAe lentteles
to b&nde several feet seres*e They all lie parallel to
the sehieteaity#

The e netitwent# of this reek are auwhibele®
ehlorite# e*rbe*atee$ qnarts* felspar and blotits* with
magnetite me the a*In eeeeseory wiseral# Generallyt
the m* ilbole In be greensehlet Is hornblende very
pleoehrolc from pale » to yellov-gieem. The erystale
»f anphibole may be anything up to eeverall mlllls# tree
len* in & me** of f&n#r crystale ef felspar* eephlbnls
amAd earbonstee. one quart®* ie also vm m [y present#
In hand a eelsens this rock is usually eves t#stared
but aleroBeoyieally there ie often a suggestion of *
perphyreblaatie texinare with larger ragged as*hibole
efyetals# The rock boo as ©11vo blast colour or
fresh surfaces, *%» Hides 1)2§ 551 56* 59+« to* **%,

Hates 'loe. 6 and ?-
y. r.ica- >nible»ue Greens#hi*t*e/
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X & AisV

Casral Outline of the Geology of the Sorth t*«t
ehiet (Cold) Belt,

TeMe of Geologic,! .-oraatlons found in the ytoinitj
of VIBAC IIK <£ Mias.

BDLAWATAS BYSfSK

ureeoctones
(reenscblf,t
Jaspllite
juarta cbiet

<>iUKTIAZl 6IBTEH
Gttelse Granite
uuarta Monaonlte
General truet*'re
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the eulpkiideB seem to be #teoelated with the quartsitic
rather thou the “nmerttle portions of the rock.

( 11U# W, e@ .loo .re laerolo”.) 1. ao.e'"es
tha aagnetlLe eoatent li; eofflcieat™, hi th to render
the rock maé&netic. lives ex« luea of this rock

mcxude <. 1-6 - 3S-1) and 16+ 19 and 20. ( e
rlatee os. 19, ;< and 26.)

cn ¢ surface, scrte ant, nubble iron the Jsspinte
bodiec i1s ver; misleading eince it gives the impression
of having been derived iroai todies oi greater width
than are actually | resent.

jJLatei

IE roCfv is relatively uaconaon on surface,
probably because it occurs as narrow disooatiausee
t thus. it 10 ao iced on the .rface, particularly
in t f vsilcy, south Of the main tailings ciusp' about
cOC feet south o1 the mill, jjod also about 4uC feet

south of '/ubit tnafte ie strike 1s arallal to the
.5riktt of the ja.pilite body and is sASocrated with
1t. t 1 rale 1v1l, common im-ter round.

fae rock 1s called slate because it 1.. very fine
grained and dax ly coloured* although it often has only
a poorly developed slaty cleavage, la different
parts v£ the mine several variation# of slate occur
la narrow bind between one ana seven i1uet thick, but
ao v u uall only between one ad two feet thick.

OO WO [ 1: t m-, v'X ein- ined,
not v r a-arkandl0 beaded, end with a eherty tcencaidal
fr cture an s 1 at to moderate misty cleavagees It

oft a contains pyrrhotite ana cnslcopyrite, sometimes
a. shears un ings. hen near orebo lea, it

usually n ¢ o/ -



orty ?1T»

"u'le4 iw e, L*"rabU <Ufth, ttew rooks
»um* 1ovclvoa !» a r*riod of oro”o.sis and os,,

eiiaiay foXtsd. ,e-¢ robably subjected to
consit Ir-.t is .*»e at the St «e time and iotnnorihlem
ol oanstltuent a. orals, w«ll as sranltitstion of
th* aurrcuc to._ s behan. rht di anltlsstlon
robablj took up rer# »gperiodol tine, end nay
nO&resenT -, ext,: 6 .iu t o] the &wt<inorpkisié to
wbich vb» tiediet toIt wa« subjected. rldeaee for
tni; graatblsatloe if It ; bj yMelt liscoe in his-
eection on Contact 0e%&* -hil ,.t he considered

uoat of trw r -aittG to he magnetic th mevidence also
supports tho praaitleation theory.

.or a lon roe roaalaed in t:r,
*t» * . while eroeioa rt ,ved the”r roofin,; material,
and zLnitination roeeee ¢ rroded c&eir ed”ce.

AB>w  tirwssM itt

mthet¥ contorted - prcb oly iseelinally folded -
roekc-; were «ufc.,ected to another urogenesis, &s a
res-vilt 01 %.itth they were folded in a direction ver"
nearly at right angles to the original direction of
fol isg, hi. flexure wcr. not as severe as that
=rod.cett by tue first deformation.

period of 1 .atiouc activity sti ht h-»w followed
t 1 orogenesis reitl1tic ; in t for .at* on of bosees of

guartsweonseaite. / -

¥ iLll. >1 i« Tux Vi » e
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I hereby declr*re that thie thesis entitled
Ifh” £tiuctu e and mineralisation of
'Ubachlkwe Mine, Ownnda, louthern Rhodesia"
l« ay own wrr , and that It has not been
submitted elsewhere for another degree by

& y»slf.

h. K. KLEIBOT.
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*SCC tiullj eiallar to the Hornblende reen.ehtat
is e enrlet, which ten . notloe.bl. Mo«,t ,f
biotlte. Herd ciecinen. here a dlatlnetl, brown shten
eonp,r«d with the dull oil,, colour of the couuoa to ,
hhl. brown colour 1. due to the pree.ne. of . ooneid.r-
ebl. .no,at of biotlte In the rock. The ulc often
Eurrounde email magnetite grain, which occur aa an
eoeeeeorr alaeral is the rook. The biotlte flake,
are lari, but rerj regged and aa, be a denterle alaeral
developed from ,a Interaction of alllea with aagaetlte
oil ¢ -in, 'ale* Tble rock type gradea Into the
AMIR X i list Without s0 ObVIOQfc C:Rttieto 388
Hides £J0«

5% A,ctiaoXite rtaaechlst:

Alev ollev to the north of VuL chikwe propertye

pctlmollte schist is wry common. On the .liae ares

>ever| it has only been observed in a email quarry
some two hundred feet east ef the [iddle-eh«f% %and
fcloo In the valley to the east of the l.ageno action.
This rock consists of treaoUte-eotinolite needles up
to four millimetres In length* and, apart from carbon-
ate, 1s composed almoit ere *naively of amphibclss.
Fo sharp confcsct with surrounding hornblende ;reensshiet
1s apparent, the contact being gradational. In pl*aes
this rock ha# been largely altered into a chlorite
schist, possibly as a result of weathering#, ( ee
hiide and Plates 3 and 9).

In several places . . / -
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TWO

GsaalL OTLMt; 0i m . ototoaY UP TBS KOBTB U*£T

ThiB K cti(» 1* Ivfeeiy cocdenced Proa the
dtiueriptton of the iiwende Geld Pelt Bel ,tin 36
(Tyndale-Bieco* 19*0). but bee W o .lightly

eodilted by personal obaervetion (Sue K«p to. 2)

TIBL- vi - *1jtiCA1 PoaiuTioir. > ML m raz vicm n

or rjB A cair.-E HIM ;

/" -hearlan ZyBtea (Grs./wacke
ArcLsen A (ierasaelsa
Schists ~

/ (quarts ;chlet

/ (Jaspillte

{/ Bulawa”aa . ste” (Greenstones.

y Intrusive onaonite

/ Gneiss and Grenit

the northwest Gwandc Iculct Belt consists of
e highly metamorphosed and folded ;zase of cchlste
surrounded by gnelssic rockb. ?he composition of
the schists varies from ultrab&sic to highly
siliceous, rbe oldest rocks present are |reenstones
with interbedded quarts schists and banded jsspi-
|1*tea. These reels form part of the Eulawayan

bystem.

somewhat y umger * . /
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quartz.”oaac& it.. Jher# aa. ,v. been t*6 othcr«al
* ,y*¥oel.te4 with these intrusion”. w,*
"a> ¥ ve ' '"il intruded liito the recks alen.,, .Uaee of

weajmees created fcj the leldlag and Accoxpa&jln,.

fracturing, which de>usited various alaesala in the
rock3 thxm foralag 0l -bodies.

i i(

»o 1s t staye of I :ional distortion resulted
in the development of  atiy uadul:.tla® oro&d folds
superle.osed on the previews folding.

t 1,ut tali stage, a large olerite sill was
intruded. It Is not known* ho ever, woetrier ti*
sill was ifadtro...ei horiu-unlall** and was deformed by
the t JLrd deformation to it- present rolling attitude;
or mbether it was Intruded oien *1 ae of weakness
xarmed b. the third de orme.tlenand bonce awso. :d
1 unduly.in , attitude 1 vetl -

ut-se .cent erosion led to .resent outcrop
jMit tm o * oe in . -T «S.
2. Fc#t a0 ‘W

h;- '-rea in which t.-.e vubschDme : rebody

1 borlsvntnl succession of volccnlcf snd “edi-
at aerived fro-i b jc i ¢ , no coiltaiilsg

sandetone boxiatm, / -
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he a sigaiiicoat ” cportion of pyrrnotite.
Jnee: it 1: cosi®ouJLy ad&Loci.-ited with Jasper, ~b4 it
e n * A the ftediat*ats and J#sjilites beyond
tut? .aaits o1 orttbauieet it has been used at  *ou,-m
ic icatioa of tht e« esenee of oze in the v5etn:'t;
however, these slaty beada axe n>t sufficient™”
ereietect, nor are tUaj unifort enough for then to
be v..uable surkar horizons, but only va.u* in lentions,

m) .c on flat*;

b) (y”rnetijer</us slate.

1) Coaaaen elate:

be ooaaotteet type of elute im a daf,. ey»blr ek,
very cocupact uaii .a roc., with a faint trace of
bj.ndia... The slide shows it to contain a

douin ,nt proportion of quarts, very fine grelasd
sad sowewhat iater.prown. la It are farallel
bands or lenses of opaque raphit* aterisl

pivia ritie tc schiefcoee texture. arallel to
the sehlatosity are growths of biotit# crystals
Lviywunu snail  a”aetit# grains. he biotite would
appear tc be a secondary mineral formed from silica
cl&y reaction with magnetitee ( eciaen £22 and 26

11) Garnet late:

owe v ri' vies < t 1£ slate bveir 6jecxol cuvnti
e.nv variety occurs &s a alaty band on 9 level
south, i.oag JTcrua action, and is a garnet
‘Knofenschieier”. Under the microscope it has
an almost opaque satrlx due, apparently, to a
ccosi erable hit# content# in this black
aatrix, which is probably largely quarts from

its hardness . . / -
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in several places, greenstones contalnin# large
eaounte of quart* are found. The quart* Is present
as lenses and lentlcles which are orientated parallel
to the sohietoelty of the greenstone. The ferro
agneslan mineral present is largely hornblende. In
eoae Instance®, the quart® forme part of the aajor part
of the roc* and may be developed to such a decree as to
form vein# or stocitwork# with inclustonB of country
rock. These Inclusions are occasionally recrystallised
giving rise to tremoiite needles up to three csas. lon,, .
The quarts is usually milky in colour with a pronounced
vitreous appearance. These aonea of quarts with asso-
ciated anphlboles are often up to several hunured feet
long. They resist erosion more than the ordinary
greenstone and hence generally form the crests of
small ridges, lee elide So. K37 and Plate 12.

OkIGIS Of TK m  -"iChlkTi

In mineral composition at observed under the
microscope, tut' greennchiet ie similar to the pro-
pylitlsed altered phyllites occurring in the sedi-
ments. (See below) Since the overall chemical
composition of n politic sediuent and a basaltic
lava are similar, certain conditions of metamorphic*
ol the area was the possible result in similar rook
types being forced. The regional aetaaorphism of
the area was probably of » retrograde nature with
stress rather than leaporature as the major influence.
(See structural lection). Thus, although the green-
sehiet was originally, most likely, a basaltic
volcanic lava, with the actinolltic and mi .aoeous

variations ¢ ¢ , / *



lage Ten

SWW,* at - ua«er is tte Kr.yw«eke-i,,,a”elee
group waich it part ot the hamelan :/stem, and ta

se,srated iroa, the Buiawayan Eystea by an uncontona-
Ity.

The gneleele roe'-.a surrouadlmg the aehlat belt
eoaipriee mainly granite gaelaa, varying greatly In
texture foliation lad conposltion.

The schist belt ie rather complex, containing
&ler ©n; iber of djkes end eilU of various eo&po-
iltiom 1in addition to quarts veins, la mmj places
there ere great enclaves of gncies within the schist.
At this contact of tha schist nnd tjneles there i»
often develete 1 a complex son® of aigaatites,

The following is a summarised description of
the formations .uentioned,

BPIAWAIAZ = 1

Greenstones: The reenetones are the common-
est rocks in the area and are characterised
bj two dominant tjes.

(a) Greenstone, This rocic i® e laseive epi-
dlorlte which is a fine grained dark rock
com; oped .ainly of hornblende cad felspar.
It uKuSklly stows spheroidal weathering.
It was probably f. aed irom the alt ratio
of original basaltic lavas.

(h) Greenschist. Chioritc-hvrnLlende oblast.
This rock i1s an amphibolite schist which
weathers into peculiar slab-like boulders

ivinb a iSCtibre « . /
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m m m
rxt " T Jrle ;t :t« *» N , 7rec TtMS,
',e A 1 tol " U" i» n. aarti acM .t .bout It)

tb»e tbie U very Halted zMkmce,
(Ut 1" does cu=. art u. oh:- t

-ue, nx xu<s i . f o n 1 vy #%#HH# asowaeats
yre 16 <ulreo t0 ~ve produced th complex DoUroj

i fctern ox fehe rock3,

fixe exact mature of the first dsfor&aUor
sfcore 18 uC field eviueace 30 ;rcvidt a -.oxe
i tiOi ,ove -eat,,:,; was(w*ra) considersbl,y ao: e co* i«z

M aje Pcc3 £ p (x.pc/, -h © 1© » suggestion
-at the wusrts ehist foradn Vubsehikwe 1ll my be



lLage Thirty our

I1U aardnese nd fracture, there 1s ,resent a
eictle 1uouite and fairly numerous growths of
.arnet up to five 1illlmetres In diameter.
(-6 11 ¢ 2, .late 22.)

ill) hear J111BS

Falling into a similar category ac the slaty
rock© are the sheer fills, b cause of their simi-
lar ap;.-aranee un ergr.unc, /be ©.ear ftlle
fcre u.-ually aylonite© or 1liclfied taylonite.
here the sheers pass tareugh .hyllltie ©ediments
and greeaschi©t, thuy are generally closed cracks
tjnu cont' in no gouge aateri 1 0 anyconsequence.
:owever, where they paee thou&h the hijhl com-
levent rocks (i.e. late end jeepllite), they
fore xylonitlzcd ©ones up to twelve laches vide.
h sivlonite is usually v lety suad shews
elickensiaee due to the last ovement. It 1©
often lustrouo black la colour due to a consider-
able a..-latte, of rapbite. owever, by far
the greatest proportion of the ©Ohear rock Is
quarts. lives out froa this rock are virtually
op* u and no vetojrapbs are available.

GT (phlte:

f intensely black opaque ©ubBtance o ten fcund
e 1 te i-oc 1 1*0st co: inly .re bite.
*b vly originated froa some early £ rm of life,
t .00 b at ospberic conditions may well have teen
. different in .r*co ibriam times« t.. oselbillvy
early typos of roterosoic life existing in favour—
It swamps, in ishic * would accumulate t“e vuds and

1 on rich =« o



AS BET MACT

Vcebachiikve Gold lae is sitwted ceven allee
northwest of Gwmda la oathorn BhodoBla. it lies
at the foot of Yubachlkw hill about two third*
aloag tha strike length of the northwest Gvsada
gold—belt. This gold-belt is s great sjaforsal
structure composed of Balowayaa grecastc### and
altered mixed sediaentc. It has bees intruded by
the Insindi &ad lisese aonscoite stock* as well
as by numerous dykes and sills of dolerite. The
whole gold-belt lies as a roof pendant in gaeimsie
granite, of which a large proper sr is believed
to haw# been formed by granitisatioa processes.
This process also resulted in considerable sdgaa-
tisation of the goldbelt** contact zones.

The present outcrop pattern of tho gold-belt
is apparently the result of three stages of folding.
The second stage, which folded the northwest por-
tion into a complex syndics or s.vnform, produced
ae a cons# ,“s.ee, the folds and shears which pro-
vided cbaxm®*iiways for mineralising solutions. The
channelways are fold axial planes and shears which
are show** stereographically to bo related to the
second deformation or fold period. Tha third
deformstion or final fold period was of sinor
magnitude and served only to complicate and dis-
align* the constant p.wtern produced etructur&lly
to the second deformation. Generally, it can be
atsted that all mineralisation at tubachikwe nine
im found in competent Jiaapllitea striking just
set of north and dipping westwards at about 65°

with folds . . *
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” rUtloag 0 Of Oi-telaoi wicooio frnu.
reriotton, it aaj h«re Wee a pelttie eodieer.t of
*at#twhat v&riablo facies.

Uthcatlh this rocjt is **,? immom is the schist
heit, it is eoHarstiwly rare la the area of Vvsbachikwe
yrevert)« it is * darie elite oeioured fi&ke “xaiaed
rock which weathers late cpherseidal boulders aad,
gsaerslljfs forms low lyiofc eavmtrj with deep reddish-
browa soil cover. It is composed of horableade,
sodie feie”r in very iaeipiifleant squats, «»d carhem*
ate#. The roeh is not as well cleaved ss the green-
schist variety and &ay ba the alteration product of
basic lava#, dykes end sills. ince this root tjpe
Is ineignifleant on |ubaehikwe property and has mwhere
been observed in the “iae aorUne”” this description 1s
based largely os ijue.nl* Ueese** observations.

m gfl,, -

Striking shout S. 20 W, 4nc dipping at 70* V,
is e tongue of metamorrhoeed sedimentary rock* occupying
the central portiim of %abuohllr* > propertys Virtually
all the mine worcin®a o: say lewrtsn:# are contained
within these sediments.

Ithin the group of Vndiffere&tistei Sediments
are varieties of quart# jruaerite schist, altered
s-Utfttoa* and eh 1c and elate jna; H ite. Tbeee slates
and jaspilltes are however described aepcretely since
they are iuperteat aav* distinctive enough in easreeter
to be cupped ,*s s#, firsts entities.

e.vceot for  */ -



a W O pv “uraea fold. it nter“ted fro*

tn 'f.tch Obowe .nox folds on the northwest eon-

tact %S$t <w& he quanrfcs«eohist iGn greenstone.4 (:«#
RED ne -tee oi these folds re so orientated

as tO cu>-jgnst he quarts schist is ovetturned ort thii-
contact.

it is recc alsed that if this quart* eehlst it
as w rtarned fold, then an enrirelj different Int. r-
Arotation, aunt be given to the initial movements,
.owever, other field evldoccv doee not support this
'Uf oaltlon, s iurt cimore, tb initial delorffiatioa(s)
ayparentlY ;ii r.ot in. “uence development of vr#~
bodies be $ay extant.

he nstui of the second deform timn is,

the whole of the relevant portion of tnie schist

belt to bs P uforsal about an axis ,.lun lag et %0 in
direction 7N w. it attitude o. th-: mmmy

j*spillte tjimas, particularly in the areu of parasitic

folding, readily revemie tbit £ ructuie.

if, hov-jver, the f©laic; x-ducin ;the sjnfors
the last deform .ttiiw to btty tKem place, t en
the outcrops of the limbs 1> the ays»o& wold tend

to b- etruiht rovl ad there *no irked & lief.
outera; of t mnorthern lisb trends '5° »t

1. tue o <sii.i Of it *cilKwe1ll. i > e

evia , co .l onlv!iv@ m *ed Te » < u-t: "r :lesure-e

s co parison with the fir at and eoccad deformation

o o) ™

> of. , 1ll. >-» 1. >TV. » U
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Greenschist uutcrop. Bote slahMke

PLATS, .10*2 ! houlders giving macabre ruined
ceaietery eirect®* Boulders are up
to four feet tall.

Oreeneohlst slab on outcrop. Sots
FuAl : NO.5 : ruined tombstone effect. Approximate-
ly three feet tall.



TOu r «e U :li-ci: 1t Hies which to 4du r r— tke&™* tiiait<ist
1IE <v;. rot ,bis. T» &# de/laite or.aaic res tins
la rhs rockf c: tbe Suieweysa y&tem (algal Mé&alme
t» tbe “ualseian 4 “eetoiae*) anc. since these roeitg
.re of ul wasas e*e, the graphite rank# in them proh*
sblj con’ .in »ri Inal er*sale earton#  Grephite in
the rocks of the Bnlawajnm ystta Is far too common
for Itail tvt tve originated from voleante gases,

L.Lj . 1. CiX *$

xt several localities in the area shown in hap

*s. 5,bodies of t lie-carbon .it# . t occur. fke

roc 1s Mbi-=-tort in teutn.'y, so™v./ t/ 1  alonite
feel, and is ¢ c¢ iderr %4; carbon itrd* Ito i-rgv-st of
these bodies outcrops abont I»$* feet muth~routheast
of the eaim xr tft. [t >zatt .-itn & bre n colour
since the- carbonbecome &decided brsun, bile the
tr-lc rotttlm- an ellve colour. > ortt, of

t&lc to caston&te varies considerably from ..'lace to
lace. In the ¢ .ref a at t: = north end of the outcrop,

8nail veins of coleite and #;-lerite were fo.jad cutting
t.hroi”b the rocd.

,vo: 1large .-rt of the southern aectiea of the
aine, a bodyof tslcoeeroes occurs m*sdiat? ly In tb?
footwsil of the ore $one; one « similar situ tion wee

found in theline* Jacx Section. The teleose boa>
in the outb la t:acenhle for f-0 feat snc y.arently
dij it approximatel) 71° ad itt s' i"** vnrlae tv ¢ ear

5 0 a i 31



pase Pcrtx .:’ne

°r.

parallel to t, t of tN flrrt dofo”.tloo, th,

wuw>lrr ”chl<'t &$Rt 1OKBwetde about 15° la the
iom 01 bow 8bout ca **le approximately a mile enet
m >waadA. ubeequent eroaiea ~ 7, the ,regent out-
croj pettirn. ( »e ,
Ji;.ct Ntlou: oubtleee * stroe”, cl<-uve’e
#/at#a wm ; a-lucad bs as pv-"ounced a move&aat
i *tialitst 4eftion # axrer, duw-. to mob-
eoquaut fctowkent.-f the original cUiva”®e 1* not
Observe4 in the field. >vin . 1ten subjected to

re.et.ted de:armmtien, 1t hat | rob-xbl/ coao to lie
wr.y nearly :axallei to tin original bedding
plane*t mi It henee not evident.

econo .*1jr?.,ticc: Tbit ,rc4ucoa a verv marked

dlonvflkie in :u rock™. It It reaeejisbly clear
frt 1 ,.it 1 *>000*1 , 1 t it t . tlea the
an, vn : (;" ,), no oleer dl iiaction vac

S*ae betwet 1yddlr. and eloavagn. Bile 1* due
lergei/ t the beddln. vir bean Ofeatured by
elect XA - irticv iBria , t..e rceneOhiat
areas.

in tin vl@lr.it of Vub&ofelkve .im this

i £tv6 a t. bran @.."efelly % -pod. It occurs
as S ec tio o] atrond4 fracture plane* parallel

to the st -xXto. Itv * «/ -


mailto:vl@lr.it

m ty

u tLe .vhlatoK Ity the 4re.aecUx»t. isd**e
%o 0. t ._,«.ascbi,t Is a %**!
fe&Cktlom J ta” CI. ;,;Vte. a cleav, » f8ces

% 1itloi; or line axiom, pointin,, steeply
o,n,ara- in a northweate.ny dir*cttm Jr* iouide
v,ivVvece .. * xjoowa fee are produced by folding,
A 1- orientition is very 6ei nitely controlled
-ty thut folding, fhls la articu j.nrly noticeable
in the talc-e¢ rbonate in tne iootuall of the Q&s
tlULrcalkwe orebodies *

iiolc evivenc* enowe that this cleavage is
jsll n .rlj parallel, eed ,ben plotted on &
stereo,.;r.;« < s* fcereo”ras 1, lype loresa
cloM enough c-.eleter 3 ;olec to suggest # coaaioa

oleavc pe neer N'ubachikwe lee 1* stout 9 40° =
dippin, at 71" to the southwest, in the field

. cleavage suggests a relationship to the large
local folds-, foubel in the ' meed j& tplllte outcrops,
these local folds are quite oottuou to the southeast
t Woaci ikyo roperty. n ...lotting the axes of
these local fold*;, it is nppaurwat that they are
<Setioltaly 5 >tied to ti.t cleavage. ( ee etoreo”res 2#
«-iSe 54). t 1 exs- »isti.tiott of the regional a*p,
ooafii . ¢ br field evidence, it s seenlbat these
local fol is are cor.aon on the llabc of the regional

synfot ,, .titeularly near ice nose, ayin out on
1 i liet . aay I t, re. i' is the, reasonably
yp. arent t it eleav and local folds are related

to me re,it >l ayn: ox , an; that they were in fact
rodneed by the ©awe s cress. On plotting the fold
a, it o m 51 re, ions . ( te v»o ram iage 55)-
it is found that the axis plunge© at >2° in a

dir ction . . / -



1ft: -ae

f* 9tW 'StM U«» *« clo e ., toe plao, ef

*e e 1 i ota tle Halt, 9:
tie; ae-vtac an vtllable 4,-ta, the cie-.-vt,;,.
‘' m eo* - ®¥ U] - » relate®,

If th' loe 1 or -tncr fold* «re related to the .eln

4% 1 A V- ©P-«eo» uwevsy, tb*a#
fell &' rel it* In th t tn*j are all contained
15 cieava-s plane although plunging ia different
directions, (, ee tereogmn ieg# >4) This

jeeur® tiimn a set of r lated folds a*# «ubj@et*u to
tress Milcb svy riiluposns & different «et of

lol-6 1° ' t * ir. .t, on. K't« 1 ¢ #11 tne

de>endent fold sx- * taint ;aurallei it tbi major

fold ajtiti, theSpread out on t%# ”“naat circle

trxne of the cieavt ze; that la tojey that, although

still in 1 coam«m tune, they are m longer parallel

w* * k4 *ey

T §veld My b Y

If tb# effects o8 t xs t ind tlon are removed,
then:-

I> ibe wuuttropr ¢ tir 1iinbi- of the eynfons
becoins brai,;ht relative " mthe tv, o ra hie surface -vhlefe
i- m tiirl oLt w$ 1 « . rt icxxh
at; r VubacUik # hill uiv W orientated about south
of its i.eet 1ictton.
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2) The Cleavage

in vne vicinity of Vubtichikve
:ine similarly rotate#

southward© and the Unevtloas

OB the cleavage ./lun e gy an angle about 15° lee* than
the resent aaouot.

5) he axes of the local or minor fold* would
ifl1 be nearly parallel.

in fact, all the ;ineattorn, wuul then lie in
the cloav»te ;lane with their axe* ,ar*1l*] to the axis
of the eecond deforn tion.

It would seer that the actual effect of the third
.aforu tion ws@ to Irregularly depress the northern
section o: the schist helt about the -xis described
above* 'Lis hs * the effect of i- ¢ lly st6-e>#nittg the
cleave-,© liasetieae tkren# .bout 15° and 'rotating''

X « outeropa of the northern limb nort. ward* by about

effects leaves a clear icture el a synfors with e strong
axial ,lane cleavage* Various lineations and folds

l:n its limbs are parallel to th< major iold axle

and tend approxi» tely i vc® « plunging northwest at
Pi-, 0 la tel,.- 0.



Page Fifty Three.

-st"reorg, m |

a~NaA: INTHE V'.IKir, vjbAJH:,A VINE

10 10
30 -w

A6C

J =.7/80

Stereographic piot . Poles of 7leavages along a three mile
strike fram Cheque ection southwards.

The cyclographic trace is the average plane of cleavage in
the district, and is the axial plane of the stage of
deformmtion producing that cleavage.
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tfrgocratn

ANS O R I 1IN MANDLY F WBYHKY MNE
Shovwn with  *evage Tiace Superinposed

10 N

30

Stereograp: ic plot of Holes of Fad Axes of nminr folds within
one mile soutr of Vigao ection.

ipeinposed >n =Id axes is the cyclouraphic trace of the
cleavage plane.
Axes 3f :mmfolds lie in the axial plane ieavage aad hence
were produced by the same deformation.



Page Fifty Five

iitered

A AXIS OF :HE RBGFML YOF Rig

plunging .t 52 1In I 0 n north, producrt
10 N
40
*780
VS ..760

Stereographlc plot of the linbs of the regional synform to
show the attitude of the axis of folding.

This axis is shevn to lie very close to the cleavage derived
on Stereogram 1 which is the axial plane cleavage of this

synform. The discrepancy irises thwough the third
deformation (see text), amd the limits of field observations.
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CONJUGATE 'FTH. THHRD IHORVAIION

With proDable axis jf fold about 55° East

10 N

)ne mile west of Gwanda.

the direction of the “xinrjm s'lal- Pr - ced
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iV

Vi

follow routet offering least retletanca to their no«.
.1jr co-aaoa.'f :allow opening s ;roducec &iong fault
f£laaes ad eltuilar line; ¢ weakness* It vraid au.ear
that the Line* of weekasss followed b. the aiaeralizin,
fcOiutlo®.! 1n tfce c.orth-wei.t fwaadft areca .ere foetares

» 1 toz .i.—?-, tli.t tli'i ch .inelwoys followed by the

tlane oj th* jdjlcnal jnforisy rand from these eheBHel*

at .iost, v-idj- | laoef? o jreover * thy sc

and wre best developed it tae cos, etent rods which

contain open <$lot rt lures. ;  J# open fret."..re-
are in ©oiurast to the cr. t&lllne Itneatlens of flow
closes.. " iora## m t I; ;io  ocka. dirthenaoie*
ilnersls fv;ld only U . ol*ltat&.x frcs lae --oluiione

ferruginous rocks of the un-Illfferertlatod sediments
soezc to brye ;rovldod .1 t canditicais.

-0.ssibi,- the solutions were derived from the
-isgaAtic source waich gsve rise to the intrusion of
the quarta- mwnsonlte oeke ( -we .ap ) snu *ersested

the whole s:cc - . olti, loo2z &
i.reclpltsteci Itje.. .1 .are tza  ost suitable locel
concision'" oxis tod,* e ¢ n.i -on* v&r confildnmbi14
lon. tht imb’ of th $en' oxe- *net .or , cure of
the orebo- le ch . t$* -e f-va* < 1 ¢*it? norlson

*



1*¥8*  1it; &%

With - .isix..] wtiditiees ell a on tue north It&,t of

mimer .I!e#. - .robeblj verj low jr*c# - “old lepotit
would hsve resulted,

Howevert the host horizon wa ot tmlfcn ,
tber<‘( VI® .in=*27 1 were recipitated In 1 colited <ires#
oaljr’ :nd left other arc s coa; %ratlvely b;rren. uenoe

eaiS) 2 ¢ ; . » 00T vr tat , ¥ hms

N

rhti follows* it, a brief dvscriptlea of vrsbedies

?7Se evuthern li«? o th » nfor:;, is aimer £ a &irror-
imetge e1 the northern iefib* eevei >l orebodiet being
sesoeii-ted >it,h it* o ever, Ir. is a t relevant to
airerne it n.re.

In the noe© : thr- s:,nfora, .-bout two tiles?
of nnd&, any .ar&sittc foiea 1iv# rise to saddle
reef de*#Siti with &ort s .rike m co ,aratlwly great

le,t, >tx.ente (ee ° ; m a t mo.m, < trike#
'QO* (@ef,- owevcr, ..ue to thti oocurrt-see ot &
aimher of H ite b.ns- in the area, t-; re was *

inem | pr- eixit&tew are »o e aroely dl*a#i.ln*tea thm

mard;-. $roi' tt-e nose * 2ioa_ <hc northern



11,1, oirebcjtx ar ,“uie rt.it m the noeec

c? " dv'e ; t.. .Ale * well developed
Wy It N 'w >1Sj.-ilit* becjf, aeeoapuAled by the
devil lojrs..$;at! .. fx xctv  eleavs™e in wr. rock,

ttWiy I5-C-. . -sit >t . old sat be.a ousd. ,rlag

%% their relraetery mature oi tt, ore La tbe sulphide
aoae, n*#t of these ovsshoots are at present not being
Jined: altisou, &oae oi the richer shoots have been

S-itv-f- ..)£ the 1iiort lint *re tu. :vllicn,
IiSc.. ¥* .at< -th ui, .11Vt it 1. noticed thi-t
s \% ov.vi.-ue Cc>1 .old.
Is the cao la®. ace ve. .8 t .« fsolce die
sway nnd t wB it of uc if wvan:itsd **d%aemt# becomes
U ! ¥ 1,£ - ca 4i ...t tif .0.. d»
ection o ;ut:AO0;tikv6 1ne*® r tthe 2»0 :1ae

north* ut«:*rd.s to the lett ine Ion tais line of
line, isetior (the Uklex UM) $0 1@ four riles awey,
she reatioo,= sre a. rarestly con die by very gentile
tol e av car.4¢ .-e¢ ti mrw vein t wmaal;. tightly
fal & ex<ep ion.

,u the e#stern oreshoots or orebodies on the

hartnem 1iirti tween 1i.c aoE<d o i yn or® me« the
£, .no .he . die b> ¢ ht ol 1 ad have
vLort strikes, whi. $ the arebodins weetwards from the
S 880 '"vine are controlled by /entile 20ldins Kseam
n eorz ',. .n 've -ou mt t Ik ?1 "N ut m

CS. - it -ozi 1 "o ev n. I*

tenatno Jor & -eereceye in the t-xede southeast to



1%.« Sixty Oa«

a lutrccuctlo, of tb b, zotberKul uolutloa
it i» e«x.ld.«id tuat .CM, or 6, ater pem.ti.lUy-

'"T™  *© I 8"eater "* »f factorl”~, Umm th« tore
fsvou: tble er.au for mineral aejoultlon. ;jas, tile
ooee 01 the symfor* eoodltloos .re feeo-ars'ol. for a
cuaceatratod depoeition of siaer Is fyoa solution®
ACH or juk all,dO : .ratlv.ly rich webon,"

<m eooe fch &.ouat of gold deposition wea

I, I low ret-ea eeoaoeic ,ratiee. fM1 is borne
out fey tbe folio in*, figures of the aawats of ore
Uod fro, ¢ 1t* 1ti  ve* sortlu sntsardi fro* tw

w.uumwr Lit, t'tlcb cost- in, ? a1l or®shoot la a
Mn$U; 119furbci area;

¢vt/tos.
"ue«6MB ine X:,00C-
/J$>»6bikve Him* I, JUvxX
1il*a.ket 1n* - %
FTERE yFERG. FF > oom ¥ . FFwa W+

e*Deiye yot##ti#l& oc th. ubAChikw sn j1, a&et

n I ra , t snr lot, beeyuee

tew ores oot.'. of tii for yer ere not coatrolled by
c u-e of the letter,

int- g e lo L r , a
thue the 7~ub”odlk”e snd 1 nk«t ororhoote are uei
tar er tb*ua those Of to « an *

la  botwoen the Vubsohikw and Blamiet dines

j. . la La . ./



1%+ Ixfiy fwo

u lae 8Mv* 1, ,Ja , W vtiae
*«ldle reef bedtee e.eeeteted «ith iesteee fol. to ad
the eecoo. ajrtet widoh « 0f:U..d te t .
ire., ei thU jwojerty. [hi, 1, 1a aoatra.t to th-
aoetXe foidt'sc. deMloped ia t L ,t or the o”fora.
l-eia, in a -one providing tevourebt* et anelw®*,- for"
aolutlent, tin erec. 1t .uae«l/ hi .her th t

iL Jr.J tV & * WX ,
1%. om lit._.uosy ft . re&s on iteij #e| ;-
I) e S~ g' ii ir LS&SS< .i/>I»tlone

2; J#;waltlea froa thii aluti); itiulted in
felu*ti* ewaesatrution »j estii *bid##
ly .3 ,-u >rr. aiaerala, «hi«h

<»peBiuat on bhyiilanl condition#

oi tin aio 4ara*#l#*y* .let .fAw #on% ollsd
by felting n4i 6h< seowi$SMiji.ti.; fr&eturing

i L > . rt i n ootG -ere developed

b

in A ;i .11)# with ifi: TE aid 8#nS$1# fold#



**6* Bistyr ,.hre©

6) * % ciano to tki, t.Ea.rti patttm «« oeeur,
»ner© Boise 1 urge low rad* orw”tioote lie
acar the aot* @ tb* *»d **&, rich

cort ?a le xa«fs occur ecae di: twee eytt>.

.n t v~ hole it IK true that eoaae cf sulphide

concentrated beco = larger and o I1*wer grade proceed-
la. awej iro& the nc«e o1 th  jnfers.
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*mfe t&tj Ix

TUu C,.1IK . L- , T
Vubncfeikxe 1e«> or; boaies » alaa tailed
>-v' md .reshoots <« lie on the nortttere. list

of tU* r« ioaul about .“evea a4lo» jfroa its
noae 1a -m ar*eoo&™AZauivelj] free or latewse Weal

rov*gblj  ;alia] -n4 folic <t*b« tcsnd of local zchlat-

esitjf* u outic«-v, the** “hor-i *oa-y occur ae beaded
-111te w rulli -ition .Lou, their wnole
fhess two otti acn** are locally nuaee the John aad
wever, € . r
.vt i not . *.ce2'»jLiS.=itioa is

coBo«attx-.f;«6 jato ei.j.bt or-ssbsote o--currin® «t iat-ervale

WRlease these el™at oresboot « auat;red 1 to ft'Oe
aoutn to swth (;** eagitudlasl ectlon ap au.b”r&
s H wd 5 L«> strike Jv;t vest of aorta a.: dip

wm/a:., JC;. > M

Jo.'.n tf ~ . a y" toon ccur.iarou

n

oww 1* coca , of the r*ef, the je.plllte %od accc-

psnv I*H aiaerpila.*tI<M1i1 thlm tut an- owntv-- ®

ton.l»i,toa. ea bbe sarfaco the reef ecaaistc -=>»
a inr: U%ed, b "lad, jai.UiW rota md, e*c*pt
uoerc- it le obKcurcd b; Klae-dw ». i1t it readio



«Sle txty even

vii i€ surfAOe tae bod. appeals to be eontinuoua and
o1 con. 11 teAt ch”r&ctsr* owever, unclestr und the
bodj' is not boao”enouis, but &&&*n from a Jasjilite
inot an un”ineralizea fara of altered eiltstune similar
50 the country rock. :bl&, occurs alon< the strike
anu on the namglmg wall contact with tnc undifferenti-
ated 1:e ItofcAtt. # acre ie a well defined footwé&ll
contact with talc-Carbonate rocs along the central
.crtiotit of tbv orebod»t tltl ou ,1 this oaij become#

atparent underground owing to a lack of talc carbonate
outempo on the surface.

t> oreshoots *re mown to occur along the strike

of t.r. g o .see are rhoum IB the or ,Itwain. 1
S.eetion iths tr.e arklm”s { ee 0« 5 *)¢ -here
ire fiv frseboet> 1in thi e vttu m cectloi of the nine
boot - called i1he :@1hC& ac ¢ ectloa

it 3 orthem section. This fleck Jnei or#shoot

>wi on eoetic-1 la 'totte linea (Haf 5 S.)

e eeutllnri 0j t« oreahoots* nv..bored %to 6
fre.t >utb to north, as statOd before, were iietcr-xlaed
're.v. fIMM records uni A#tdied muspllAg v# ®mt/.-.on In
j ,tr , >t-lied v 1 cU-n oi it rjyrty.
auat be sdsaittc 1 that :he oresuoot outlinea in the
u|l«r levels are sot-owbat- irbitrerj, u ol* ait

recorda ere scant";- m iost v.-orkin ?l«cea in tbv upper

level# are now 1lAocCcC< c.

utbem - aos-: “reahoot w>* never * rwced on
tIM -] ,c< buc Wv . lL,cov«f£«Ht m .aider ;l,;unt. :«w)ofr-

patto-  haft



ixtj tgbt

%1 o ftr&ltin”: la titis  ac»«t 21
et -fA o: t » *lte F s :uc he> hot s&ota
tr.v  :estajoeei ¢ . ; .r"SiIWOGS.

bvut 5 f- et to tbs west cf the .oa, JeUa i®ei
1 f .. v -ii'h: Y jf. Y'tt,
t'ul hO-v HrMure ¢ Her sad .ecise”at d&###Rtiaao*#
com.- r,>7Z to tie* .in = ; 1t o&yt 1a. ffit,, b< . eontin-
v M..: ¢ - V: no . -d» # heu} tose
to tuate Kontits o V-,, v tier:. aetweeo
the wuk »sl B th aorvr-* XZ-Y V -nterep t*-, *>-10

;0 :-»ibl*vstez 1in the rf . ttlon bi bttween these two

,urtione.* he aoztt.nrm etc o th w inerelisedt
1lite contains two creel nt®: the Tr-hh and the

,ue .ue (/ - & nd ujs ineuf cleat prospecting

h; s keen donein the noathem sec:-ion of this reef t®

prove th re: @aee ¢l aay ore* t t t/vafe ere is<icv-tion"

from iurfccc t .-.plla,. ohat there are rob hi)' oresheets

freseat*®
u . 1 1 . irr u it, bn.u.c. i
in :trike -n -ortiont of %# > 00-Y - tiaee giving x'*$<

to. two 1 tlnct # o / *
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a9 metrical
# 0l138st tht. oreshoot&

h&v« xe& :.0ii0%iB.s . D I o= ,..con feataxsit)
0 all acnt -in, dtnlt @ Waded
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Xe&e ©Oventy

. ALrld, . f,Ot bO on tool*,
C. tif .o+ LC 't\ero beetle*.. e
11 be o”euoot, wi,nlA tU La*L w.vb ~*

doe: nor 'Vlecre,. 2. i, N eclUIL,, trw ,-ita

*¥*f« wlai'f \*r, Ilttli: 1t kaom
afeowt it soeth of (Qvev cotru.ber 6 (* ™ 3N %)\

Job* **re re Incoc latel, ectiose of ts©

9 - I ot:. * Voo (Lurvt , ; out but
‘or- 1 tpe#Bitl@& toae over i“ver™i ¢ tel is t-hlefc the
WJt-ise ttyaj  kbo$BSIBf lltseioit fapopt. vojpyeosallwis®
m’vt K V [ & J r<>%FE ul r ®coaaoele

1.. vale :e e,° , o0i t low »nt ren. o«vv¥*..r,
atret.It hi. valwea eo WQOXLX -ir.. tfce“e sure ml#lea.,ia”
124 use e**as) itm L*e ovee-yixzilag*

ia.ee oal, M Lai fely *1 ¢ ctloas of the ;.<oag
*#dq X 4 at  =h; D2 * puh ot L

. difflcni Y vu eiticis at* tb* loc--i vre cvstrole “reolseij
eXX«iby

oocj «ad” ai
1 X&U9->Ei+*



*aS® eventy Cne

1-here re, however, trilcattoae which
th-t t e following f“ctorc may bt relevant.

The jay* ilito boalet; do not lie in & plane but
are eometnat contorted, theoretically, axial ,iajue
cleavage hoea lie in a .lane. elative to surround In,.
roCKe fch d»$v; H it# beds are competent. In are
where, thiou o BIll*bt folding 01 bonding, tae j, Mite
lies parallel to the axial plane eisavage, preaiBent

uat lopec a seairytosity i1arallel to the axial plane

. « ,Q 1 >

IBs it- -aig-ot tx said that o”eeaoots ausy tv fetiwl
wherever the jaeplllte is parallel to the axial Irne

\t. is o0o0&j. fjr. .in importans feature that 11s-
e>-vioms on t ic eleavs.;y lame# o. tb t*"le~Oarbo»r ve
;ott$«t ootVIUL tj i off Tom ef *re ,11 parallel

;13 'v t., t aa- Os ther-s“noets a* «
® cov.r, 1 v. told a-.if t re- on

defer nation if the ecfoots o th t -ird deivrtf.'Aion

coll atier..;
in ¢,ii ,in, m . ivsw « iuu-. ocuaeh istt the
e t -1t (. t

router volaa sme *-luiion were ahl, to uave -iner’lfe
V|



** e eventy X¥o

01" m tbt rocks with the s *al@at “vunt of
r ctur”. he ore. cota th, “olv.c are notr wul,r
.v.n-t.xtured Louie.. b«, 30.~.d of
VI "IU 1 aeeti j** 1llt. which, in turn, are a re ateb
.1 ore .ineral conce tratioas an., Lanb6ue. The whole
ote soA6 U an ei.ooiatlon of sulpnide and
mineral “tvlas x leh together for# .in .te "oi uo.-.r",

1%&E* in thr* xrc the unit of rich and poox patches

v; ten to: ether form aiaable oreshoots. ca auy leea
~cale - aero or 1cro - the attern would be
similar.

possible reason for ttva “ap. between tue ore—
. , 11 what mij at otherwise have been suitable
rocks for ?in*i\,.ization, maj be attributed to &n
uneveanoee in texture or composition of ths oct
jsspillte. *a« rocit 1 not unitor t ,rou Lout,
and eifiera .ization probably had an affinity for the

ore iron ric; te;ticai. of theiwu& 1ll e.

fbe eyetesi of sheers endfractures wliich follows
the banded jaspilltes, is not unifor®. ;.6.¢ a shear
iCtuolly occ rr *n ja* ilite, it takes the fora nf a
well-aar i#d fault, tip to two feet wide, &ou has princl-
, 111 a gou”e ril.inp. Jhsee Xractu s occasionally
concslr ptarts veins, but .tore usually ju;t fault
, le . n the a.iphlbolitic qaartsites, t it structure
is tiisoemible only as a scarcely traceable hairline

Ir pasture »
.he 1aain joint system is ori uteted in a plane

w ich .iec- approximately at rVnt anf'ee to the axial
pi ,ne cieuv'%, e - that is, it 1- tt ikin about



venty art*®

5 ;<> % cealtmm >L outh. Thievivence it
iv? , th* A ,oorly olsted. it
is tick t.t the e joints ay berelated to thy

first or vbird del » iSticns which folded the rt ion
(««« Utructuro - ter our). a# olnt® hew
no apparent in .uenct on the localisation ol ore

( ®& ups * B 4 , irticuiorly joints 1n it ,*ve],
Kiiio. drive.;

¥k f ',ECI@, s
'he individual or»-saoot8 - orlode© - are all
very  feijiilar to oneanother* v°r & reasonable period,
ore alned froa anj one fitope la Indi tin.uix hable from
that obtained froo the others* Iti; true t: .rt ourlu”
short periodyv, ore from a particular atope .aybe recog-

hi. e- by tfcustii,, , ¢ ’acteri. tic by .cinc e;-.loyeet.
however, in any one atope the textural ch racterastics
n ier eraifit*

Le c.e texts . varies and, -t arule, -igher
old values are associated with fine grained srtenopyrite
;i relisation. /sic. 1: a co on featurS in say mine#
in outhern :noceeia and will be tiltcursed further in
t e section dealin. with mineralisation® the oreshouts
have been aiaed to a vertical depth of about 1#2 » feet,
( A# tope action'.spa 6B nd 6 «eau 1lua ; N>

and m



touvK-.ane haw leea noted in anet to the couth c;:
lufcaclilXwe ..in* hy PyB-.:ale islseoe a*
Ut.iv.v ,Ine it. 8 -Inor constituent tfa« or. . ( e*
ilutes .c . *ue 21 md 25.)

y Ua-.TI1t (jj .,tli.0)

verbcm occur, In the elate, rocks nd also In the
fewit tJugem (*.. Lte - locsJ QOeelety). Lace the
cx&t« i usuallj thin, it is often mined together with
thi ore d*4 hence carbon ie included ufi 8 6aaSie mineral.
uatu- 803 origin oi the carbon has elreedy been

oeceeeary to Jd that, clthou .h resent in onlv k&all
auaouat.;, the carbon in the ore does tend to %set tht
flotation unc ¢ ni ition proce.saes in uiillin thv ore,
nec» sitatin ;rather larger amounta of conditioning
ante th n i. wusual la the treataeot of each an ore.

( eo lute .oo0 27,

S i e
ccurria as s aetamorphic mimerwl in the slaty
inclusions in toe or# 1iv- a variety of j,timet. "here
only m very, iinor smoiint o. tbi* “ernet. It is %

brownif...-red, . . /



rieety <wa

frain7i Iced Iro” the eoaeeatretei h-.ve teea dis-
tor*ed urla 1l is e i »e N ),

orlt oal tell hei ore* e all gralsa of ”“oid v&- lug
tctweoa 1 n$ u calorons In else, bov- been positively
ideatll.ted| -"»oc ate# with araenopyrite aad ,angue.
(ee -1"tes NOS, 4d -md 4 ). 1hee# seall &aise were
foaad after cereful e*e isation of polished i.ections
oi rici ere c rrvilnt. uyyjwarda of ) o»s. gold/tea.
v*htir email cai»« of a yellow ;rin«r 1 have Ken seen
enclosed in areeaepyrite, tut these are too small for
idev.ti ic tloa* > be ¢ .lees/rite, >o0ld, with
iaeleslene of t.ny feint; of ,,yrrhotlte, bs tot

m: VU «i -» ins it p»- K-f ttil t Y%oeje?
part of t < ol: is exueewsiy Jiaelj livid®<d nuv it
held in t @ finer . aimed a2 oeao”rit#, U-saying

dttrie . “etallm. ,ie»]l ex, erl*ents on the :.lae .eve chvwa
tL t uvr a't m fine *11 1 -s-ocLut»4 with %w

coarse ol was first re .eved fro these es-.; ies by
pasnin hefor a raye

If svua>l;tf o* cos. 9%tiL.te@ of - ®e*b siee iroa
the 3*ill art gunned$ <8ee aill flew*eheet)* alaeci uo
jtl . i j eeon. sswev| if eiallwr -euouats of cuacen-
.vtres free t:i* if. pfii eiren&t, N.esh (sea (:;»w

“mheetj are , «mmed* then » considerable aieoxmt of

reddish tinged ;«i is seen - 00 ;me, that »

very siail r ret ills* jet grsic 1ly t %old is on,y
.een is the finely r un, ,rt on. j-&£ i? concLw c,
that the ..old is enesiealiy free, tut it >.jslcally

finolj 'ividied ¢ ¢ y -



««S® ievent? xour

rite (.“phibcle) &rowlnv from
"'? ») 14 , "aoetlta to quartz. T#leal in quartz
ricb -run, rite ¢ &ft an: in V.
X nlcols x $0.

rfelted .rviuorlt® needlea in <« .iXite,
L T 0% 15 : Iso found similar in quarts, &ruaorlt*
soviet. I>ae jolnrieed x *yie



browni;ib-redt i; otro”lc, vitreous cdLneral in -oorl;
formei E tre;atar or cr.vnt&i ,,rowtb» up to ) aim -

ko its ai$Koci.ition 7a» mimemi is
preUbl) AlBamdias, althou”ii no analytical work nag
b«en tono on it nines apeeistens of reasonable purity

are not vallatl®. Se garaet U of no 3*t*llurQi«*1
latereet (see late 0« ..*).

* **kg # ess

i'b,.ptotlte occurs «h an ori,liaal constituent In
t r¥l. iepocit# [t was :-ost likely formed by the reduction
of eri ittal sodl.*satnry iron oxides under wtaetorpMc
conditions# ILus the .“ostite is an original con-
stituent of the bo t roc ecau not an iafrodaeed mineral*

Ideally, the handed ja&plllt# would cane lst of
eiiice. b«a s and Iron oxide b ode. ewessr, the rook
has been con idered esstauor hosed.# rfee siliceous portion
of the rock was probably not very wure, and vhen the
area was carbon ted, probably sose agneeiuis and aalciua
k re latrod ;ced into th; ironstonee rhe reaction
between calcius, va nonius, iron and 1ilica eeeultc-d in
the formation of a.phibolce* thus *it# 1s rarely
seen as discreet evhedral crystals, but alsoat invariably
« &cltterrd, iiregulsr rains parti lly replaced by

a- , hiboles . . / -



a’®: iNMit

« ) )
10*1/ cllvideti and ont &iafea in ﬂ?

r-shcr a%t w* 1f , >c# ' “enepjfrite.
free 1it. ’ " Ia ; 1 d%waldpy to
* - IS no.u» n Slaw f total tinlaon

I-"rls- "~11 »*r. tii.lv U 4..tco. p.7%

>teli ..cin, toiutioz; st co.”.iiretivel,, hi*b
ue wo a,acted :on a f ate,, of .
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l'ag<s i. hty even

au,pMt»l,, (gvuaerlt.). t9et;ljn on ,,, ,UUe
*OCtil Creolit

Igaatiu fr.wst U , 1, Mgnstlc.
lad.r the .icroicope, thin seetlena show it to be .site
«p»quo. <-ever, Its et jolstlon nth gsngue nlnersl.
booos.es spparent In that, (», noted abeve) it 1, often
ft"n partlal1/ re; lae*d by <BCWnyrltyr* 10llt bed
etctianc eonb«.lainj .".netlve eao* it to be & dull
ieb alwrel, eteniia o,t in relief above the
mineral, [t it 1sotropic under reflected polnrised
li*ht. the text u*® uiually teen it either of very

" ** isolated grains of magnetite in geagsw, or of
Isr*er *fgreget«e oi grain®* revealing » typical replace-
eaent f-tent# Xr ¢ kfe#$ a icdifled fora; ox the "ex i1oded
bonfc™ texture ir, noticed. The ..rale sise varies from
eub- Ucroecec; ic to bout «5 millimetre? across, whilst
the aggregates may have b##L gr dne or crystals of over
I millimetre. .>ar .lee of Vtibacid.Hue fSIIM are show
&; Lr$w&te8 oi  'ignetite .artlolly replaced by eapbibole
while f til grains oi srettnopyrite were enclosed,
fhle is intnr -'eted is en early stage of the replacement
of >netite 1/ early sulphl ee* n @a ny instances of
the ore exa.lined, eul hide# a.e conematrated in the iron-
rich ssyhibcl; tic portions oi' the rock rather than In
the sj,.ice mi* cJPtiOBS, win , to the chemical coejo-
yltion, the iren-rtch portion o. the rock is more reactive
to .invrallsin solutlorm, and beace the concentration
of hydrothermal Iluerals - such as arweaepyrite
tend to be coniontratsd in the iron-rich bands, fbut
no ne-tite 1: n 1m orient constituent, since i1t acted
as & for of c e xc 1 coairol, in? lu-ncin” tht. emplace-
ment of sulphides and r.ence at feetlag the lucalieation of
ot inr le. ( » 1 te o e 1 , IVy Id = *)%*)



PS>

into th» rook* of Yubaehikwe la*. There
c rtoln laurels orystailised fro* tht eoiutiou m *
[cvoju sru, sulltl*.. losMIblj co%te.i*r,m.0o*. ~tb
tul Ltdon, but move likelj after it, tbo rock*
ok to tettonu vovemmto* fthl? »ovemer.»s
cvibod La tho coetlea d#aXia&k with Ptrvetux" n#
i Thii-d li«*orrsiac-lon™, had no appreciable effect on

tVe ore para”onesie.

the iTtt 3IB02 <« to crystallise vae quart®*
ein-.se the WKc mineral, ereeaoryrite# le seen in quarts
a* t re,lacytiate . “e Flat# o. &), uaxtz crystallised
cvl-r 8 T 3 ft * range; Tseaopyrite we® f rmed, next -
at first slowly In , ,rfeo$ cry tale (eceo let* 8o» 29)
%x&t sis the critical temperature wa* reached, core
Quickly - honee the aw&tuaJ] growth interference of
erjretele (see Plate Ho. 2?7). At the lower range of
the #Mry*taliiskiion 0] ereamepyrite, toura-'liaec wee
foneeV *nd pyrrhotite bs n t cryetsllifoe out of the
solution conteaporanvously with & considerable amount
of quarts (see lates Hoe. *5 and Jh}. .ae reim&nts
followed - vn«»e % re minor aaounta o$ chaleopyrite,
wM h replaced ortle ne of tbs extremities of pyrrbetite
v>inlets, and gold which wam very finely disseminated
in fin* .rained »r»enopyrite, and occur® as the usual
velnlete In itinute fr cturee In *e< .ue.

The runge of temperature® of cr;/e>-ailiaation of
tuese in rale 1" so grr-at and overlapping chat an acc-
urate oh -rt GbowiDc the te ,p»rature of formation of
minerals 10 not possible. However, so&o attempt has

at correlating tb teoperalures of formation

with the pftnragenesie. (See are##eetie Ahurt)



&V &M

thty 40a* o oxidie&tion extends down to a depth
aX approximately 13. feet below the surface ov.r all'

th© urea -ised. he payable rubble and oxidised ore
h ve lozt, fine* Wea lined out. n VOr* Heited
arterial 1e. available f r examination. Jhe oxidised

ore wax, a ver; weathered and leached banded Jas”ilite,
containing a hit.a proportion of iron inerais, and wm

to records, tue average grade of the ore mined before
19CC ae above 12 dwte/ton. .chere goseen was prominent
favourstie . Id values were found* her# the weathered
bunded iron*,tone peered into a more auaaive cherty
jaepilita 3ion,, its stride, the valuer, decree ed.

1,0 detailed ecas.tin itlaa of the oxide minerals

I® hoen .sde. . .e] appear to be yusrt* and hycrated
iron oxidea* u& weathered outcrop® ateow only .inor
xagBetie effect. cue uncommon mineral occurs, however,
which has been identified as vivianlfce-v>uxite. Its

occurrence and features -ire as follows*

In any place# alon t.ie Jaspilite outcrops,
but bent developed in the vicinity oi the agano section,
a “reeaith yellow mineral it recent. it occurs ae
small dltocontinuoua fit lenses up to 1C allll&etrea
tnicK w fch a foox'imental attitude Independent of the
loc 1 rock. These len es occur f;>r the first five



JTA

L "> eyh,,"rsl »y to Ib allllIMtW K IMfi«
m° “ 1; *1U K Fled b«, k.«
Syno» etallie lustre .blch tualtbea rupUIl. to

s viuil ~r*/jr-wnit#e

ati*r thti alcroaoop®, th* areenopyrlte is op*,a*
xa trantfitted 11,ht, «md brigut wbite in reflected

actice,, lelRg a *light v ri&tlos In the intensity of
soloui Gi jpo 'tjji tus $Sfctue » si cro scd ulcols It
if: weakly dll otrople, ohangint fro* steel blue-. rey
to € crow:.is h- >ey#

:«nuln.itloB o: the arsenopyrite in pollehed flection*
ftho«» that It occurs with ,, fairly wide ran e 01 textures.
l i<r«*sioa gained 1 that it w&c tie earliest of the
sulphidee to crystallise, aftl that this crystallisation
m»ted thrcuyh a con.i treble tine, and robsbly over
Uuitc a wide tea, orrture ran e. on the edfee of ore*
« l.e.* ft t e limits o; impregnation of the

solutions . . /
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Pag® eventj .even

or six f t telo. Che wurface und do uwoi continue below
thle e ch. ,ue to the greenish colour contrastiab
with the re diah brown of the llnonitlc eoil and banded
ironfotone, tuc .itner *1 wee Initially examined for the
presence of radio active material. hr occurrence ias
been noted by the Geological urvey of Louthern ahoaesia
a™ described by ihanp*. The mineral wae iden ti-
fied by the Geological wurvey of outhera ithodeeia as
vivlanite, an obscure hydrated iron phosphate with the
forauli r'e* ip Qg : .gC* in the present investigation,
however, it has been found th t tos mineral le almost
amorphous. It hay a saeeive clayey texture, unlike
the fibrous flexible textui'e of vivlanite. .nalygis
by Xray diffraction shows the mineral to tolong to the
V&uxite tyroup, another series of hydrous Iron \besi hates.
variety exe dncd corree- onde aort clonely to the
semi-amorphous mineral delav&uxlte with the formula
2 f4#2 O Ig vs> 9 -2 It is a secondary mineral
reaultin,. from sell water action, the formation being
siail r to that of calcrete. fbe ori in of the phosphate
content is obscure, a.nee no phos hate -iserals are
no a to be present in local rocks. It Ib oaeible,
however, that phosph ate 1 one may be associated with
carbonatee which are uo prevalent in the roctu- of this
area.

in the iuli>hiv’e zone, extending below the
oxidized zone, the ore i1& founc to cont in the
folio in ; minerals, eao o which is deserit -c w<z

pagei-



4 Ichty , me

raenopjritu occurs in its commonest fora in well
toniR.*. crvitala. be aost coaaon form observed is ©f
the peeuu# ortborboebic prism 11. . u© coomen ere
vertically flattened: er,, stele ## well es columnar,

anc ooi kint.-. cryi?tel forms ere not tmeomon.

la the earl; e*%#G o: crystallis .tion of the

.tfeia the eeaparstiver wite j mge of te ,,'rature of
forvu tion of ereenepjrite, toiuu&line alec crysiellieed
in do < at ocit lion with the arsezaopyri.te. The larger
orsenof,/»nlie tale e to have suffered dis%Lecesent’
'jad fracturing &M this inuicates that at leant some

of tie 1iulphiifi it olier -1 n t-a to.j . Lia<% .hlcb
probably crystallis #4 tiaultaiteouely with the lest of

the areonopyrito. eo lates ok. . 2., 2?7 and 29.

8 mwroun o ;re>,ate* of smell arrtsaopyrite crystals
occur. They' all orhibit a muti.ai growth interference
and eu ;:geet an iccreo. a in the rate of deposition as
the tecpeyatu** fell. Xyrrhafeite is seen in actual
reletioamhip with these js, regates and at tap. jroxiaatcxy
this sfcaje ba.,aa to crystallise toother with the

arsenoporite. ee lates ox. 2 , > -ni 53*

& areenic Lv .rii L]«
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P*c* eventy ltht

Kteod of 6ited hlbolite (Grua“rlte)

needier is Ja&pllite; Sete opaque
A L. 16 * alneral centre to baud Is &e&Betlt#i
a* found in altered eiltetoaie, sh&lee

aod jM U X ltes. x nic{,l6 52

eellate growth* of Jrunerite arewed

je** 1 1 ria«netite grains in Jan xlite#

1 «te polarise* : 62



AN - seld valw. lc the telUeiBz io0...1u, 1» tl.

X U 111 aj
aj- # W X« , Jkiittd#.

* I XH t i llabuBi;

yfengrillj, “uie Qulpbldec rsth** tb--n c@*r#*
sulphides are associated with hi h "“ol.I value, on the
ieilewia” htodesian 1inesi-

- IXG W8, ut- ue |
| 1 XU 1 set 1icholaoc;
>f 'b6.

11 t 1©Osa it;.taces tvtvt) been, noted by the writer

- cour :« um € .a-°. t etit scled

fch't the reason for t le asacolatieet on V'tibttohlkwe hint
1*o0 in - possibility t t the coarse aid fine

tTttinr. v rleties ay r#present mineral$t of scrying

oo ©Osilica. :u. y series of .ray analysei wst. carried

Ou. on Li' in of v ryin ise.

> ult « »/ -
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X1Mur«« kavo ww»n a*ed

W iruA 5\
Lwi.-"L.V.*'rd$ 2 1" t
> - ...l 0o yrea (1%1)
koo oRA L it (i
*le1:Mtite enecce *10m - L. r ejong— (1 y)
ml% 6 ..., - L -, (1Q7?5,

omere .re *$7*%u .o01*.1 f alpxrea ai tht

-tutistli ;if a.a atic..,., L, %ete ., from the

-at§$ )jace oi pyrite .nc ti.e fo.e of &ln#r#lIL eceStalawS

La tte ore, c.st, $ i itive :t. > 11lc ton

ftoie . ... ioa ¢ ¢ . lcop. ite ( . ooco a In very

e 11 a;yuata) ufco s -tmu to or® *rc of
1 . ur ta ore comtaiaet-

tfcu viaipaur ,'oox V

rtr»e«iopjrite-le *limglfem .&-ter o .xreeoopyrlte
aHed
Nrthotr TA, astead of >rlte,

ae o< e t lc o 1 f&- t raowa.
r'-rher f 8%t t ® i ol ¢+ m 01 -»
2cd o»tiee/ the KOlut-kOa 'ro 1€°¢ merole vIid

Nan™ue rtlatr™le *»a <x?istalll *d. 1 1 true t.lat
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[ *,« eveaty Kiae

suartz 7% timsted proportion
aphibolo ICA
Carbonate
Toum&ljUie rare
Carbon rare
mJarnet rare

tiiil

m; »a* J i“netlte e
Arsenopyrite-
Lollin*ite r
Iyrrbotite 4.

Qbalcopyrite rare
iold r&rt

*$ $#

Ik estiaated percentages of minerals cowprlaiag
6be ore- are based on visual examinations of waehef
mtiiiplec of the sill feed.

Bant ppeciseztiB of the ore were found to contain
a very variable w»xoportion oi sulpClde alnar--.".Ia" and
in highly mineralised e”eciaens, the exceeded
>j, by volume on visual examination. An the milling
of the ore, an ever*#* amount oi 12, ©l sulphides i-

aaauned.

,0 ex; b, tlon <« ¢/
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# -y 1jaety Awo

can., ij, no to ars.nopyrlte, pr# " wrk
Ib inw 1 bavin, t**n occluded due to unreiiabll.
ow* insrsle of aoca coposition were not
.liable, nor were fun e or facilities for s cetolled
cbeulcal be er*enlclron.eulphidee fore
s ¢ .<-ctelj' 1 o&crphou& eerie & between arsenoLyrlJte
te i1j e <+,2 ad loliln* ite /e .$2. Ir#v resulte,

obtained for th» w beehikwe tlnerel, were very clore

t > tboee 1tfOted f r reference by a.rcourt (1942) as
Iciilai - ® .4 on,~, vajcatly r»ee abita tfee e for

inmu It*. i jp#vert bine* ;be fi .ui .» o# aot
eorret. r*.ci1. .id ,aa; tative toets ,roved the
o eC;s sulphur$tb«' mineral has been accepted &

k. ion, ia, tc the tsetiorphoxis carles araenepyrlte-
lolling ite* and of cok, osition cleee to loilin, ito,

fleetton by rej iffrtction.)

fhotlte constitutes tboui 4 oX the or# by
vopxae« 3t it establish#1 a* Vein the .Ineral
pynhctlve (ar>roxls tlr; to the com,oeitloa -
i#n n*l) by analyser ucla,> Xiay diffraction, ( a#

sec ion on ik 1 .atiflc -%lea f&. ray lifraction)e
1*isuit& ott ilae< carrespot exactly 1ith those obtained
for similarly anal} ed et.-ndards, ine s *tellur, ical

texts o * / o



m aGLi, afproxlaetel] 10,

lAf "in St
'jJLWfCIIRITL 59).
miB cfm » 27%,
CtaLOC.miTE less than 1
GOLD « preeeiit but rare,
*e
11U.

It. tbe ore bwi different tj..ea of quart* occur.

Criminal wuartas

Considerably mo than half thv total
vo use of the ore #ouelEtB of ori Inal quart*, hence
the local term equartrites for the ore. This quartz la
very fla#e.grainedf ind consists of (.ark grey-blue cherty
quartz grs.na* n fractured surface* 1t hsi a slightly

sugary texture. I# blue varieties are translucent

ir € In flakes . ¢ /



100> our

%:)it al"relistaB solutioni-
*) O-1Oi:

" tI’fr 80rth-*##t Owa»d* are&, there are two
cupole, » or 8:oe)e of ti*artz-“onifconite. Fnese
&>1 the Insiadi ami i*e&* stocks. it is suggeeted
tr*t there cu-.olac w*e evicmac* o1 igneous activity
"n Fek the ainerelli.i.a” eolutione ay
hsv* e”eanted *rc. the centre# o1 auch activity sna
bi've .o: ..7a =:%0 let in tjitable "-Isees. It has
been A, in t) . section or trueture that the
fracture #--.ttern toileted by ;:he solution wee

heref me, bhe ly,- .11 activity have followed
mv 1 ./m ¢ -, I- not

tees .oeslble to leneriiint ;h* relative m$# of the
Muartz-~10.1souite . Ir field m1 .itionships

'“0 clear toataotxsve W#6 Met.,, and although ao

second iefoiecaotlon®* a> il plese ciesve.se has been
foixiu. in = i1 eennc ;e IMtely be stated
thi.t thf Aupolii» sve >rt necocci i« ora;tlon.

ccAix-e isc. < ibedies h”ve been f und ,»raetly

~siuaieted with the. t# eupolae®* it does ust
1 e«0s.irily  :-m tk&t no duts -flitsin. solution was

. >ni:e if "~ xie ac vl vy, d 4 e activity
it fe.-tooi- tec In my crt t worl-z #h aid



- -iwBty Thr$#

have revealed uo alckel in the ore, ~d ao

tantiandite has teen observed inter“ewn with the
pyrr-ietita. .jrrfcotite occurs in irregular grains
and veinlets throughout th, ore fro suhaicroscopie
up to lour inches across, and is also noted in the
elaty bands where it occurs in grains end as sneers
wo -j'-.iua o1 the slatee It 1s of the usual tyjleal

:t11a0 >wn colour when fresh, ana tarnishes rapidly
on oxidation* 'araiehvd surfaces sometimes eho\ a
brilliant * :*eoc-i irrideecenee not unlike bomite, but
a:ois t; ifay-colourtae ubedral or stals of 3yrrhetlte
were not observed. In limited Ic-aalities, SBSoeieteu
with introduced quarts, cvncentraticn- of yrrhotjte
as 1 :rge s@ four inches across h. ve been sees. Josh
['ored with the aa”netite la the ore, tm e.eyrrbotite
ie only ~..;ly . notic*

& or the re; lectin., icroi cope, the pyrrttotite
2,>1ears o plaid ah creaoi colour and contrasts sharply
with the bright white oi the artenopyrite. It is; also
eoa, urat ..velj soft. Win easily . rauehea sit.l a
dteel needle# ha -oleri&ed 11vwat, the |nrrt.«>cite
1 1 quite discernible a enieetropis c:;waging from &
..ark grey-brown to a ler » ace o tne aat" solour.

,e .rh Lite be .a-1to or. .tslli-s with the last
fraction oi the srasnoiyrite, an,, 1 frr ueuCly
aKauci ted with it in Co.,. lately wutusl relation-

to e fairly large extent and, to a liaifssc extent,
corro .ed an, replaced ar mriopyrite-® fidenee lor tae
continued erystallis®tton o? pyrfbetite later than the
.raenopyrite is seen in the .sra of inlets of

yrr otite » ¢/ -



is thin flakes.

‘eei] ~ 6vnBI3t °f * I,rea*at-llke o ..1. of ".ratelj
Icte. locnia”® quartz ..raina .11 ot .«u ,07u<l allalljir

sl.e. ucoaBlocally vary
i-reewat. r.ere is a tendeney for the t.ave...eot acsaic,
as ¢ whole, to lollow a htinuec structore. hia 1is
noaetiuiet, accentuated the regular orientation of
a phibole and chlorite crystals which are occasionally
present. r ie chart? quarts it verv hard end, with its
Iceinforeing'* of aapbibole needles, new become a particu-
toui h roc .. ce dark*,. reyl*& colour say be due
to a asail -to at o; carton contained in the rock. ( ee
;lates £es. ic, 11, 17 and is.)

amll “ains ot ua“etUe are

Introduced wuartz:

11l the -uarts observed of thie nature is of
vein ,usrts$ type. e vel&: are seen fillin all
manner oi fractures in tbv rockc, fros c”z”*arntively
large fault—illin ;s, »uc La. the two foot wide vein on
11 Level footwall drive, to tiny -aicroycopic veins
h. ilin cracks ic the wu-reive ore. hrou uout the
/uba-lee-Joh.n section® of t e June it is a pal# &ty
;Jaasy looking qu its, showing pronounced -ebsttejr.Uag#

t often contains wispy :rowthe of treuolite. The
ntericr of the large ve”ns (i.e. those greater than
four Inches thick) can,lst of comparatively pure quarts.

while the .ar in . ./ -



or*"bodles wtr* Poraad

" or ,ecretioa,L
«ta«” o *at*r* | propounded ia the eail¥

t cori*& .autre* u ,?) but r*trrr envisaged
»i t be

J ' efavact in tht .ub&chlkw*

ve " " x xee>* » A AU) ere zeeeat to *
st .t 1*. or % at, eoae t, iacr oonttltuaati,
iju 31 J
n" 10 - N ia - At up ti1 ..ix , md axKie&le
yE A K L~ w roc: mlysee are avail-
ru eul .ioat bt sic X gic.1
° 1 :® kk' area St b* :-m sxcepcioa
i.-ode&t & “olv-o*..v .eeiuie JLus 1t i< euggee&ed
ta f 11 t< rr, ir#l <i*  *at* to fora crebc.xiea
vex. .rx-u. . pci b tuc refloat roc**. a.er
-% ' kiu coacitioai.* rabjtblj it coo 1 erabl*
1#,, th* -0 4u-ul . itieae oi tae greea."toaes
t-*« -vbi- ted to ,rtu .e4lr.v conditiOtiK. roeesses

m<'alM:: . *tlOu #*r# iiready advance# la the rocks
-a «dlcti ‘'vise leeactoa* complex## leyt thu* tbe ere
taaralt facher ». t* eerjboaatee oai wilie* were
wb-j i° 2a-* y-olvs)>* «;t il» lib* roca#  oxlK].
t 2«t ty.ol . ,it.: , ti« solutions 1 *ted into
IrtOtyros kKXx. o .cn , (@#d were ¢t reed eway froa

0t t< 1m nydi'Ot. ; tolutloae# be sinerale
© lkork ,, .

4 a1, > W, Y S



ogH invty rour

i-y.l a”.te 101 .j In jraenopyrlt. ano oHtiaBl qllertl

,C- 31510 afl tl,rtlal ri”a to arn.nopjrlte oryetala, ,£
well » fUlln_ int-.1i tn 1a crack, an6 oceurrl=t a,

1ic tcowtilt la nua tz. Th pyrrbo'-lte wa, pert-
1 aijr replaetd b, later ,a«rt* In la* ( luteE
ot e vt >41 red 5b.

vry t *l m*w% ol cualcopyrite was found is
tht; oio ° t ;me eni of the stag.# ofcryatalliestlon
V. yy;rtintit#| ci. .Ico>yritc cr., $partly
oc.-.6e...voranvoualy witr* the pyrrhottte* «aa j *rtly
re *lacing pyrrhotite. ( .e It# o. 57.) The
ohalcoi-yrlte Is a yei'lo.. soft sulphide, pe Itlvely
ide”ti:*e<a by 1y <iiffr#ctlon eselyies, (1#f. metlce
on t ;¢ Identification oi -ert&ln inersle. b> >ray
ifjmetion.) >he largeat grains seen are asGoclated
tita yrrnotite »nd are up to /2 sallllnetree acrosst
however, usually the chalcopyrite forms mvery ir.sig-
nifies portion of the ore.

tatdfe-x the refl etio microscope, the chalcopyrite
i1s seea to bu e y.llou colour whic , In very finely
Advi-iev Ins, ¢ be 1 $*&H#* or- old. ae larger
oi.is ..ve il, 'l.tin v, had by 11 Ir Irittleneee,
e a red with the a lleebility sfco n by the old. Ico
when the two re seen together, thr old 1>  damper
yellow colour end a wueit ni bar reflectivity. R
en lco;, 1 e :ziot exhibit piece, mien. Wider
reflected o. u-i:edl1l t it 1 sli, hfcly uiisotropic,
v I'Vin. in a:ado ofyellow-—Biown on rotation Oi tbe

micro; o ie st - ». >



i*S* ishty i%

te'hil®© Gi© margins amy coat.la coaeiuerable aaouotfe of
salpui ee. Xher© la a verj close aefcocisfcion between

thbie cii>&n uarte anu 11 the "visible" native gold
seen on the &ine.

In the l.-uy.iuvo section the quanta has a dense white
nl Iky colour. -Vhls -&y be due to & faster rate of
coolln 26 foravin, s oiler cr;,stale thaa the quanta of
the northern parts of the r operty. owever, it is
thou ht t-»iu effect s*.y be >iue to a carbonate concent
In the quarts, gentle gradation from the highly
vitreous and bla6ey quartz in thf north to the milky
white variety in the south, is believed to exist.

-here 1s 1nsufficient ata available on the 2,500 foot
space between the ..auaao and hong John sections to prove
this contention, althou,h surface indications are that
enerslly there is an increase in the carbonate pro-
portion of the rock southwards. (Gee -latee Sos. 12
and 4>),

whilst a portion of the undifferentiated sedia>nts
was proba.i calcareou , the "ajor portion of the carbon-
atea fsre btlieved. to have arisen t .rou b ca.bonltieatioa
of the country rocks. ;8 euch, mo:t of the carbonates
have been introduced into th .urrv/undin, m rwonetones
ad r 1 tlvely little occurs in tbv actual ore. The
ore is, however, tranaversed bv nany carbonate veinleta.
.hey fill ctoCz.fi ana essll fractures which cut across
all t e other 1inerals «nd structures. [t is considered
that e lar @proportion of these v*inlets (up to two

Inc & thicky . ./ -
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ia«e lottj 4tle

1: v ] of the uzrsotit*, it
irv&atlj M1 inirot ced st r liter stage of pyrrhotite

1"ijjipr K of sc.-Boawlc i*, of(Wka#& i»
t- - < 3W y. ilea mEe*i@#a# risible gold
are z irelg $ ;«aa on Vubsehikwe iiitte. Xb order to
exa”ltte the old tor# closelyt eoiBples of ceseeatrate
obt dL&eo from the stllle”a Ja.&e* table In lihe sill
were t mned» t < ;rodect $turlehed in .;0!4t was

401d 1 1 knoxnso occur on t ,s -xiee since nofc”ete oi
several aiUiaetie.< in site are recovered froa the

ictu . .1 -een 1 fltu WS tehee fro,, the m e action*
VL ov 10e My

liftacd option uJ t-6 old under the n fleeting
lieco cots h i .t be av.r. <iiv-y""lbw$ o uziuer
Bcicriee* a*fleotad4 ll.gnt it shews & distinct cwt **¥*

nectloe -a;s /x .eve t .1 it 1 » po) idbln/.

tllvct. , Cly 0: .old %,2« »¥*y Fxx*

/ an e ¢/ -



i& htj Three

laches thick) was ae,.otltec by percolating ground
,a:or5, mLicL -L Bolved ¢ rboaates iron the feenLtoae.
red.po.ited them in crack, in the orebodlca. o evlir
siace soaie 01 these veinlete contain carbonates of
hi aly crystalliaa nature, it is thou, ht that these
hare been precipitated iron hydrothermal solution at
the end of the Kiaeralislng phase. no analytical work
hi-s 1 en done on the carbonates, but hard specimen
examination suggests that the bulk of tfat mineral is
calcite, while some very brown and well crystallised
portions ore thou ht to be siderite. The ore of the
aganc -Ction contains & very much greater proportion
Cl carbon iter than the ore of the male sections. this
Is act surprising since the local rocks around the agano

r',in€ ire -sueh ac e» e alc-ereona than those fort er north¥*

It is interesting tc note that although the ore
contains carbonates, these are ,reseat in insufficient
qaantity - or insoluble form - to preserve the
protective alkalinity necessary for the eysnidstion
process used by the mine; and considerable iijse has to
b- added tc the rill, ( %8 Plate o. 15)¢

iki'H xBs-lu. A*

The clay Kkinerals, iron mineral* and the fine
grained quarts originally present in the banded iron-
etones probed)ly reacted under .-eteuaorplilc conditions
to form iron-rich aa, hiboles# ome of tce'se a&pliboles
have subsequently beer, altered to chlorites. xceptlon-
ally, the amphibolys fora as much as hv of the rock

by volume; ¢  / -
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by 'Oliute; but utwuiy -,ni, about IC . anphlbole8
ere i.en- lea by 6aup and are diseuased la ais
ani.dbU.he* .ejort u=1 ;U.X9JS Qruurlte is “the
eotalonest s»pbltx,le, and secure a. finely divided, thin

felted or. .talt. rhsa* ox.ctala often radiate iron
aagRetlte bands inco quarts bxack jun the jaspilite.
sacre the iron content was low, hornblende

has formed “ther than “xucerlte; enc in the la* alate
vi,inlt) ol qu&i'l* veins, treuiolite occurs, occasionally
in cry”ralii ov . an inch long, (Sea also the description

rasplilt#$ uncer
i.colony.; is iietse /ot. > 7, ,, U, 1~, 16, 17 and 19

it + only tourt. iliac <sen on the nine occurs
»deocl;ted with very coarse areencpyrlte In jnd near
lu:»rtz veiase It is #ometi%es essn to ;onetrots the
rock through which the quarts vein ,-asses, ge erally
with crystal# orientated at about right angles to the
Ilane o: the vein, in sose cares a band coneisting
alsoat entirely of tc irsaline is formed on the edge of

quarta veins. Tbo #,-» ¢ ucn occurrences average*
about one inch 0 oaisaline on each side enclosing
at 1;it tr.ree inchec of :uurfcry .ypicolly, cbe tcimeeline

fors. vu-sses of combined crystals, usually about 0*5
millimetre* thick* and up to 19 nilliaotre®* Ilong, rbey
are 11 int.as® black in colour. icroeco ically*
the crystals show very typical cross fracturing along
their length. hey are coloured a very deep brown
and are ver lucchroic. In# ,leoehroic formila ic
fv « trans; areat ,.«!© buff; - dark reeniith bro”n,
kroB the u soc aclou with arseno yrite, the toumé&llne
it. ¢ ncldered to have crystallised at an early stage
in the wuiner.vlisetione
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