North and pinohod to *0 South* 7* driving North, the
lod# aasuHMd width* of 6 to 0 feet, bein*; hiflhly
lenticular and very rich, At th* time of th# wrltor»m
Mowt reoent visit, th* lod* had been drlv*a * 61*"..me#
of 100 foot to tha Worth, tho f*oo *tll3 b#Ing In vau#*#
tho 1mm lod# hnn b#*n d#v#lcp#d on I*v*I* 37 *w* 3*
with gratifying roaulti, th* nature of which ar# not known.
Host Int#r#*tlng a»m«at tho varl mb ob*ervetin*
upon thl* loda ft* th* frootur# patte m, whl*h o~ *«d
th* ohann*l and oonalatod of a ajmstA cur** *tru#tue*
«urr undtxl by * maldorabl* repiao.uaant and I*";*ognation
of gr#«»*t ne wall rook, acldn”™ a *I*#abl* #r# body of
*xo#ll#nt grad#. In addition, th# natur# of th# lod#
It*#1T 1# unigiaoc# b#Ing  .co«po*lIt* .tructur#. On #l11
or both of It* *t##P w#ll#, o <JUH A containing n
Iittla ankor*M» awl oth#r **rf**mt#* 1* S*uoVxr#d, b*«I»i

with lator ****x* °*tl— "1d oft#< rOPBdI* * *"rU™*,0
artwork of wry fin* g#M vIA>T . B*tw” th*** lod#*

cn th* wall** * "I*»> *>'e U
to b# h#*lcd with vinl.t* of tarr« quart. up to *75

inch#* in width* *h#r_.a* th* *»t#r ~ctl *» of th#

s ) )
channel «ro ft#a very rich* th* @®#ntr# portion 1* of

rather dewultory grad## ave a«InG P#rn~ * A



Thl* 1c 10, brlrag of nudi d«*p **at«d origin,
and ap*>*mntly ipoxIng b*lo» 1500 **t, ahouli b* la
an *xc*ll«afc *mrlrottacak »t* it 11** along th* do m***d
ext»u*l >n of the upp*p 1*wl Cm Spur lode. Tho
lod* ohcmld oon®. tou* in d*pth until th* * >ubh*rly pitoh
( whloh 1* nonsnl for Borth”r uth lod**) bring* th*

(hoot Into th* ltriu*no* of th* MdIMntt lying mex*
60 foot to th* South.
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TIK MAJJ FOLD STiiUCTURK,

All lodes of the Caa and Kbtor Min* ore in sm*
manaer dep*nd*nt upon the Main ? Id, th* origin of whloh
bar been discussed at length in tn earlier portion of
thl* paper. In review, the r*gl <nrl picture 1* s««n
a* mm of a aajor Kast-wwst sen* or dINt«rb*no* pasalng
through th* intsrbedded sedIMumtory lon* tinlch are the
**dI»ent* of th* Motor Lod* *y«t**. Diagram SExl*
sh-rs th* regi nal pioture on an orarail scale, sh«r*a*
Diagram 'UW demonstrace* th* probable looal s*qu*ne*
cxperlenocd by the particular sedlaentary body in question*
It id then eatabllshod that th* h >rlsmfcal folding and
subsaquent downfolJing Into *7ncliril attitude of the
forMBtion produced a ateoply plunging fold of aon cllInal

nature whloh oecmpled the p Sition Inl
A, The general Horth-tfouth belt of influence felt

throiwhout ti*. length of the "Khodeslsn Oold Belt”)}
in that its situation aorreap aded to that of all
dovnfolded Bui* ayan v lcanle "troughs®I*

B. A lagjor Rait-hit acn* of deep **et*d igr<*tts
aotlvlty vfcieh pr duced ovjool*, atoek and other

structures f>r a dlatanoe <f at least Co rail™*

G« An area t> far .3MWd fP* a Major



granitic intrualm.
With roa*rTatlona, It may be stated thee no lode*
, eeuld cmeelvé&bly

have n*a f > lIt« original a>urea of winaraliainp
e looatlon other 1”pn the Jain Pold and >elated
Apex Pftulblng*

A« It vitit 1*p aaible tr> obaerv* pr periy th*
Fold at surfuoe, It la believed that it was >>at P* bebly
*e map:<ed by *11****$ » gather pentle bending of the
eedlaeiflta to the S utlwxafe* g ing South with* aa noted by
the writer, ftrainor am unt f apes faulting aa be*rved
In the area Jk-rtheaet >f the circular a-mft. Lewsla
above $00 feet in depth were, by and large, Ineoecaaible
ins far aa the area affacted by the M<! IS to corned,
and the first detailed observation of the fea-vre waa
M de on the «Jth < »0»> level. Her* the F*Id la seen to
dlaturb the Swatherly c ntinuity of the ae’iaeata by an
>t#feet of at leaat >00 feet tc th* Vast, In a c«»nUo
tsonoellnal (t) atruetur*, Ha a*i» bearing M0< **»t of
*»4», oppoMd *0 «* * ~ "1 e«*>* wm “w T
of tha iffootoi tm"imnfl, * mexce*™ f S e * Fx *kigx
in, m ocnnoction -I»h «%e «!m tnli U of «ia»

- tiaoquo.io* upon thl« U« X . «nd «»P»» « h,w

25# Vllee, J.w. —p. «it



consisted solely two rathor indistlnot, sones
which haws dlIsplaosd & block having North-South
dimension f I*3 feet, f>r a mattor of perhaps
200 foot to the Rest Northeast.

On the 8th (890*) level, both P -Id and Pault
structures are wall exposed. The bearing of the
axis of ths fold Is near 67<Vest of South and the
plunge Is stseply to the 0Sst-Southwast, with a
radius of the arc lengthened to the Kast-Northeast,
givin,* the impression T overturning when viewed in
plan* The normal sedimentary strlka remains 2= Wst*
of South and this trond is Interrupted by ths fold
for a matter of about 280 feet to the Kast.

At lIsast two sets of Apex Paults displace
blooks of sedJjsents to tha Rest* Of thess, ths
North”rnm st Is m*St impressive, displacing s ssgnsnt
of shales sad arkose for s distance of over $00 feet
(@8th level) to Ksst North-east, showing drag along the
margins of the block sad tranaf Tating slightly
metamorphosed shales to oarbonaoeous schists snd
brittls slates. “Iifcls displaced sedinsntary esrlss
IS ssen in a crosscut in the hanging wall of the
Cam Loda and was observed to bs of sxtrsasily ooxw

torted and breooiated nature. South of thf." afore-



Hw.

mentioned fault. ar. . number of M iiot
oonal .tlng of contort.d ohale bad., rnd + .a. of
Intru.tr. ahloh bar. rl..,, «long Ua,, ,f w.>kne<<
resultant from folding and f.ultin*. to .
d-lran Mat from tha Motor loda to tha 3and Tranefer
Shaft, arkoaa lying In th. faultad blook of ..dlwnt.
«h«d .hearing nearly parallel to tha dlreotlon of
<*laplacemant.

The etruoture of the Fold upon tha IIth
(161%*) level la difficult to Interpret, aa the area
to the South of the feature appeara to be a diffe."ent
aedlmentary lena from that exposed to the Worth of
the fault, rather then the single bed obaerved
on higher levels* As thl? sontlnues to be the oase
In depth, correlation of beds lying on opposite sides
of ths feature Is often highly unoertain* As obaerved
on the plan of this level, the aro of the fo2d has
beoome sharper, and overturning Is dsfinltely indicated
In the near 90<bend wade by the N "rthveat trend of
th« feature* The ohan&e of the oourae T the sedimenta,
alth ugh aometrhat less than sbove, renaina at about
U0 fast and is seen to have bean rourhly Eaat-Weat
baf re the Apex rupture Interference* The plunge of
tha Fold 1a ao steeply to the Southweat aa to be



n»«rly vertical between this level und tha next
lower level, The trend of the Apex Faulting Is
fr >a Southwent ivinglng through to Rest going
Northwards, and three definite s mi were detooted.
The plunge of the Weld from the preceding (8th)
level has caused the Faulted bonm to bs aarm 1*00
feat Mora to tha South on the Il;th level* thereby
not affecting the Cam lode. Strong con* of shearing
in the graenatoM* exposed In the erosaout to Oan
Hanging Wall, however, are dlreetly in 11m with the
larger of the Apex Fault sones, thereby jolr*ng the
Can at a point Mar the Eastern Unit of the payshootf
possibly dalimiting th* raargin thereof aa seen at
deeper horicons. Tha Uotor lode on this level waa
poor, while the Centra section wns payable, snd this
stty in soaaa aunsr be relsted to tbs 0aulteration In
plunge of the Fold, although as already stated, it
is »>at lUosly a result if th*Southerly pltoh of the
psyshoot as opposed to Fault interference.

The 17th (1999*) lavel illustrates ths Upper-
Most Instanoe of a lode lylnr in an Apex Fault aa al-
ready dessribed (1505 South F*;otnll lode). Tha ara
if the Fild here observed Is seen to have IMreesed



aanrvhat to that noted n the IIth level, with
Ap*x FaultInc b*oomlng muc >morw pronouno*d,
uffooting h* Can and Gam 3pur lodes, tho forwr of
whloh It join* along at**ik», and th* lattor  "hiah u
app*ara 13delimit* Surprisingly, th* total dia-
turbane* of the trend of th* 3edlnente on this level
la on\y 200 feet Kaat-Weat, moat probably being due
to the malntenano* of a ateop South-westerly plunge*
Thla waa shown In the additional Influenoe of th*
Apex F#ulta*

The plan <f th* 1th [2250*) level ia
Indloatlr* of the eh&nglng dip * th* aed"jaanta,
and f primary importano* in tixit th* riatur* of th*
plunging fold is *xc* i.ently Illuatratad at thla
point where the lod*a are but little diaturb*d by
th* Influ*nco >fF th* Aj>*x Faulting aa auoh* Th*
ahap* of the gr*at Motor-C«ntr*-Footwall replace-
ment body 1* tlv*r*f<r* a r*ault of h* abrupt ohang*
of 4.lp of th* a*dIm*nta where dlatort*d by th* Main
Fold. Th*r* can b* llttl* dmbt that th* 1585 South
Footwall lode Ilea along one T the Southerly Ap*x
Favlta, and that the *xt*naio*i of the Fault to the

Beat oroaaea the Cam 9puV lode near ite Southftm end.

A more Northerly Ap*x Fault aona haa become a tangentt



* h* Onh lod* and ha* diaplaocad **.Unont* froa
«n apporontl/ indapandont lona into Its tom >f
Influ*noo, Pro* tho 19th to th* 2>d lo**I* th*
jlungo f tho Fold 1* stooply South, with th* not
etvlk* <F th#* Apox Fault* Ka#t»W«*t, dipping 0
Southward**

A* P*G*rd* study of th* Fold-PfUlt stxmeturo,
tho 23rd (2795*) lovol waa porhapa th* boat lowl
on tha Mina, I>*t striking 1* th* lone and sinuous,
but Oaflaita, oontaat bot.waan tho Qroonaton** to th*
Uarth and th* a*dli**nt« to t * fiuth, which *on*iata
ia part of tho Fold (Woat) and in part of a mcy
tight Apax Fault (r«at)» Th* Main Fold axort* * n*t
Maat t Kaat diaplaa«HM»t of th* noraal trond of
tha aadlmota to th* oxtont of 1*50 foot, with tha
Apax Fault <a*ntion*d displacing sows of th* s*dI»*ot«
an additional 500 faat.

PUrthar Apax Fault* ar» «**r to b* mmmr u*,
and ara oftan ooeuplod by lorg* Intru*ivo-hool*d
braooiatad xonaa, rf a* in jo* oa**» * payabl* lod*
(C*m Parallal)* ~a Apax Fault* having aff**t*d tha
Cm Hod Caw Tpur lodaa on hlgwr I*wala, *x*rt a

Moro dafinlt* Influanao on latal 23# liaplaaing larg*
ota**** of **dl«*& * dlraotly Into the path* f th*



Cam and Cam Spur lodea. Overturning of tha

folded aedImenta in th# Southern portion*. ,* the
Centra and Footwall "A" lodea reaulted in a

greater opening of the channelwaya and enrichment
thereof, while a very definite oeaaatlon of payable
ore upon theae lodea waa noted at their interaeotlon
with the ohange of atrlke of the Main Fold. Of
Additional aignlfloanoe la the definite alteration
In normal atrlke of the aedlmenta ( 2< Beat

of North) whloh in the portion North of the Main
Fold-Fault have swung a further 15= to the iSt;

a trend that la maintained to the lowaat working
horison of the mine. The Southern leg of tho
aedlmenta la aeen» however, to have altered atrlke
to the North-South and it waa upon tho basle of

this anomaly that the exlatenoe of a farther aona

of faulting well to the South of the Main Fold waa
auapeoted. Alao, tilla level ia the flrat Inatenco
upon whloh poat-Apex Fault movement waa noted. Thia
movement e”naiated of the diaplaoement to the North
of a miner aegment of aedlmenta which had alraady been
faulted t" the Kaat along with lain Apea Fault. The
plunge of the fold from 23 level down la ateeply
Northreat, with “~he dip of the Apex Fault aone



marly vertioal.

By th* tint* tha Main Fold had reached ths 25th
(3007%) ita ara had sharpened sufficiently that
Its influence as a fold was I*ss*n*d, and in reomtoeney
showed signs of passing into a Fsult Sons, Tha Vaat
to Bast disturbance of tha sedlsMnts diraotly sffaotod by
tha Main fold, i1f tsken as tha aeMn of tho distances
tram ths nonsal northeasterly frand of tha aicln Iam
(of sadIlMants) to tha disloaatsd segmanta of tha asne
sadiaanta lying along tha Oca Spur, *ay ba said to exseed
500 fast, Th* additional eedlxents lyinr soaa 200 faat
furthar to tha Bast sra without doubt tha idantioal
body struck in tha drlv* Kast on the 23rd Isvel Oaw
Parallel chaanol* It is nut dsfinitely known chat this
psrtisulsr ssgrasnt of s*dla»nts (Kast*rnmost) origins*»d
fro* the saas lens as the Westerly block, but In view
of tha increased faulting in tha sueosadingly loser
levels, this oplniot would se*ra in ordjr. A definite
result of the constriction of th* sro of the Fold is
eecen in Higfrly oontortstl and sh>rt*n*d nature of the
Oentre and Footwall "A* lodes, snd a wsrksd shanga tram
the folded Southern portions of thess lodes observed
on 23 level, to the well defined faulted nature of tha

idantioal channels on the 25th level is eousluslve



IM*.

evidence th«t the Fold, la, In reality, aaeumlne a minor
rolo in eo”arlaoa with fdo Main Borthera Apex Favilt
etrueture* Aa on 23 level, oonaiderable bafio ictra-
miva ia noted in tha wiainity of tha Pawlt aart
Pold«affooted portions of tha dam, Cara Spur aitf “fe
Footwell lode*, Tha downward* plunge of tha fold from
25 level la nearly vertical, with the dip of the Eaat*
Veat trending Apr* raulte ateeply 3outl\.

On the p]»u of tho 27th (3226%*) level, the
situation oan be 0 *n to have changed only olightly
froai the preoeedIng level diaocuaaed* Aa Mentioned
under "he aAott on dealing with the failure of the Oan
loda, 1t la \V>on thia level that the Cam and Main
Apex Fault approaoh total unity, with dlaaatroue
offeat upon tbm former. OFf apeolal aignifioanee on
this lovol la fde poaition and nature «f the Ceal Spur
and Footwall *B" whieh have aaaaaod the
proportion* of major Sort1-touth etruotural feature*.
Xt haa already been *hown that th* Caw 3pur aeted aa a
virtual fault, forcing aedlment* to the North, Which
h*d already been dialocated Beat bj th* Main Apex Fault,
and It 1* upon thi* I*vel that th* 1250 South Contact
Fault I* **en to mak* it* fir*t appeeranoe, a* * curving

Mtrueturo fowling the Sorthem boundary of theee



sediwentc. in addition, th* Centre and Footwall <*"
lodes swing around to tha Jkmtheaat* ging South* **3
appr xlaata th* foldad oon«aet ot tha greenat ama to tNt
North* while tha Southern portions of thaaa lodes era
seen lo b* surrounded by a slseable body of baalo untrualwa
whlon Indubitably found thia opaned oontact araa an
axoallenu Xoeatlon for invasion and alteration of tha
aedlwenta. This intrusive is post faulting ago and only
Slightly pre-winerall seti>n* and is of £r**t hlndranoa

in tha interpretation of tha atrui "“re* oftan aasking
important minor awldanos whioh would assist in th* proper
ooaplatlon of tha owarall picture. Tha plunge of tha
Main Fold downwards fro* 27 level is nearly vsrtloal*
while the faulting along Caw Spur of tha 1250 struoture
disrupts tha n*t amr*« of tha Apex faults so greatly
that their Kaet<  portions way be of varl us dips snd
stritoss.

Frow lew*: «o (3*60") to level 39 (53"0*)* -
series of Borth-Sout. and Bast-fast struoture aaati na
eare drawn to assist In the interpretating tha eo*plieated
Fault struoturc in this sone, Unfortunately, the bulk
«f th* w rewant nd displaoowen* effsoted by tha Main
Fold-Fault and ~>ther struotures Is in a qu*sl-h>>rlsontal
direofcion rather than vwrtioal and tha aaeti nt, If used

without oonstaat referanee to the plans* sre of little value.



>IfC.

As may be Man on Diagram 3D-1, M>* form usjMd
by th* Main fotd at tho 3«th ( 3$60») XavrX la obri >uaXy
of gr*at*r complaxity than that of any of tho hlgior
Xevala. A larga am unt of d*v*lopattnt and praaocotlng
waa dona cn thia Xeval* and ritaX information ragarding
th* behaviour of th* major atrueturd f*utur*a waa gainad
through a t*di >ua thirty *ight daya atudy of fda X*v*X«
B*r* th* Oam Spur and Footwall "B"™ Xo"*a ara a**n to hav*
aaaumad erun graatar magnitud* (atruoturally) than that
notad on th* 27th X*v*X. Northward diaplao*m*nt of a
minor body of “&haxX*a" ta a**n to hav* ooeurrad along
th* FoOtwaxX "B" for a diatano* of aoa» 20t f**t, th*r*by
abort*ning th* South*rn *xt*naion of th* payabX* lamgth
of thia lod*, wftioh waa found to b* wry poor ia th*
a*dimanta. Thia alao appliaa to Cam Spur In an ldantlaaX
mannar* Th* Southorn porti a of th* Oantra and fotwaXxX
"A" \M*a hav* awung further to th* Kaat g lag Bouth*
and now approxImata th* tr*nd of th. foldod oontaot botwo*n

th* gr*«narfooft* awl th* aodlm*nta. Th* far South axtanaloma
of l.1*a0 Xod*a* whioh ar* a .ntinooua wJth totaXXy Ind*-
pandant fraotcr* «on*a iIn th* a*dia*nta, ar* unpayable,

UF . br»k*n and diaoot”naou* nature* Tha Oa» lod* ia

aaar> to b* bottoamdng in th* ar*a to tha South of tha

V>rtharo Apea faulting, and to and upon a ratha™ larg*



aejpaant of tho faulted aedinenta lying to tho South.

The Can Spw* in tha area direotly feat of tha Cat. llea

In greenatone and baala Intruaire, and aocat 160 feat to
tha South antora a blook of eod).otenta believed to have
boon dlaplaoed by a fault ea™tinuoua with the 1350

Fault aeon on teoti na 200 ami 100 Weat. Thla 1350
South Oontaet Fault la apparently divergent fro* the

1250 South Ooataet Fault in the area South of the
Clreular 3haft, but *y poaalbly be parallel thereto.

Tha exeat role played by theae two Fault* la not known,
but they apparently annatitttte a Northeeat to 3 eutheaat
aona of atovenent indlrvotly oonneoted with the trend
dlreotlon of th* like log of tho Hein ?old, lying ot
high ongleo to tho Moln Apo« P»ul«InG. Hn-tber offooto
of tho 1250 South Oontoet Poult ere ooob In tho oroo
eurrounding the Olroulor Sioft, Wit tho otruoture In thlo
*roo lo odd tlonolly ooofUoeted by tho prooenee of lerge
«o,unt. of hoolo Intruolre. ohl.h . « o «otlne. InJeotod
elong olooel* <P*<=od bedding plonoe Into tho dlopleoed

m m ond .*«. Lrln, in tho 1250 Foult tree. In thlo
Tlolnlty WoO o lode unique e*>nget th.ee on the nine.
Thlo onell hodr ( 12" e*e"«*> ojnoletod of o *iert.-
Hrtonote lode oontelnlng totrehedrtte, epl»lerlto,
oheloopyrlte, opeenoprrito end eowlllte »ith 1

(or loee) gold. H- oountry rook "mm , UM?™*> *° *¢r



of whloh woe aut by tho loao ot on onglo of $50, on

tho Northern ond of tho Foobwoll "A™ and "B" lodoa, o
rothor odd oituotl »n of on apparently isolated
aedimentary segment 1« soon. This will bo dlaeuaaod

In tho following levels. Tho plungo of tha fold from

30 level downwards la steeply Kcrth-Uortheast* rhile tho
nairt trends of Apex Faulting oro Raat-*eat, and Southooat*
Borthweat* being of vortleol ond ateeply Northerly dip*
reapeetlvely.

Folding ia again aeon t» ba of oonaequenoe ofi
tho plan Of tho 32nd ( 39&0%*) lavel, with tho 1250 and
13%o0aouth Contaot Faulto being of far grootor r«latlva
imp wtetwo than tho original KeatWest Main Apex Faulta.
Definite ro.rtgniaoblo ohango In tho overall atruotural
pattom fro* that of tho prooodlng (3 -a)
dlaouaaod, nay bo aeen in tho rmxoh grefctar lorthward
ait.piMM_Bt Of th. ..aimnt, .looe th. *mm spar ««»» .

ttmy ,1., 0. a t.a th.t th. 1#0 *nd 1350 I'Milt. h*«

bun ttua u brmmth sha— 1* < * th th* Vv
ml fextmil "B* lod... Th» Owitr. lod. 1. « ™>e ne *<*e
r”~a ... U-to th. - - - * -
_trl M. Th. M. 1. * » lot

th. .ontftot (POja»a) Ot th. gr..n.tM. *mm «*e c=i*1

I**th. .. It ~fa> «»«na to th. »**»-—



of whioh woo out *>»y tho lodo at on angle of 55 , On
th* Northern ond of the footwoll "A* ann "B" lodes, e
rether odd situation of on apparently looleted
sedimentary segment Is seen. This will be dlsoussed
in the following levels, Th* plunge of the fold from
30 level downward is steeply North—itortheast, while the
Mein trends of Apex Paultint; are East—West, and Southeast—
northwest, being of vertioal end steeply liortherly dip,
respectively.

Folding is again seen t >be of oonsequenee ail
the plan of the 32»<J ( 3970*) level, with the 1250 and
13*>0South Conteot Faults being of far greeter r«lative
impirtenoe then the original KestE&sWe*t Main Apnx Faults,
Definite reoienleable ohenge in the overall structural
pattern from that of the preoedlng (3 'th) level
dleouosed, msy bo oeen in the wuoh greeter Morthward
displacement of the sediments along the Caw Spur ehannel.
It may mlto b. n ted that the 1250 and 1350 Fbult. have
been ueed as braneh lode channels by b th tha Po**wsll "**
snd Fovtwell *B" lodes, Tho Oentre lode ia t >
dipped away into the erkoee end t >hev» a very eh>rt
trike. The Footwall "A* lode ie et thi. p 4 * occupying
the oontaot (Folded) of the gra*nstone f«r Jte totel

length, a* it .wing. around to the 8 —uthea.t going S«*«W



Th* Cm lode h*af for mining ourpoaes, bott mad
t this I*v#l In a v#ry #oofloated Jumbla of sedlawnts,
intrusive #nd fault atruoi—ore, which “sn aeotlon 200
W#at 1ls raon to be bnuidad by two distinct faults «
sharp ravo 'sol of dip of tha a#dlmentax Th* sun of tha
#ff#ot nf Folding and Faulting upon this section of th#
lavel oan ba aald t» consist o* a llengthening, of tho
sono affeoted by original Folding of th# Main Fold,
For th# first tin# there ia a hint of vertioal aa well
as horlsnntal displsoerent by the South C>nt«#t Faults,
wherein th# aediwent? Lt th# violnity of th# Cam and
Oan Spur South appear to hare b#an diaplaoed dovmards
in relation to th# gr#enaton#s to theBorth* This
postulation is brought out in th# app#arano# f th#
Southern portion of <Section 1’00 West, Th# plung# of
th# fold below 32 level is daeidedly Hortheaat,

As a reault of th# abrupt alt#r#ti »n in plung#
©f tho #ain Fold, th# piotur# Is s##n t mhave alw>at
a wpUto’~y ohimg#d on th# plan of th# 3‘th lovsl
(F36o«)« TAafsraa* SD-1 illustrates this basic diff#r#no#
Wliioh nay he seen to o nsist of a reouwbent fold, to the

South of whinh * very Urge a”uat of faulting has takon

pleo#. Th# ara f thia fold is s” sharp that it

Virtually eonstitutes a thrust f##turo, and woxdd ba



a >nai'ered thus if It wera not for the lndependent
novaamnta along Can dpvr and Poetwall *B" lodea,
which wuat hare osourred at a later stago* Tha 1250
and 1350 South Contaot ?au\ta ara aeen to diaplaoa
aadlananta to tha East a natter of 300 feet, a* ah <wm
on tho plan* I*he situation upon the Cam loie an
regarda ssqusnoo of ssdiawné&s, greonstena and Intrusive
ia, at teat, extremely cimplicated, but laavaa little
doubt that thoss ssdlnenta were moat pr b«bly part of
s aspirate lena lying to ths S uth and Kaat of tha
main Isos whioh wat seen on hlgh—-r levela* A Southeast
tending fault— ia sosn to d*.apl& sedimen—a fr w the
lerthern end of ths Hootwall *~ —xlIs for a natter of
sos 200 fsst to the Ksst* This fault alao affecta the

Northerly displsosd aadinanta along Cam Spur, by
diseasing them lo ths Kast, where they are ssen in ths
vioinlty of the Jub”vsrtio”l Shaft* Below 3" Isval,
tha Main Fold pitohas steeply Sorth, with the numerous
faults trending Bast»Southsaat and Southeast*

On ths 3&th leveln n develop«ent was undsrtskon

South of ths Sub Ciroular 3hwft, snd ths Can lolo i not
again ss<on* The lo *s» oan be aeen to be following a
j 'intlllt* Bast*S'Uthsa«t» Wsst—&'rtta*s«it# and North—

aorthweat — South—Southeast pattarn trfhich in *»<>*



oonsists of 5ha aujur fault atruaiuraa aa<m >n level
3U The dolorita seen in th* Southwest p rti n of th*
area Mtppped la vary fresh, and if, aa is believed, of
lat*p age than tha ©14 tulaweyan mtrualon, wwuld halp
to explain nuair ua an aalias of tha otpueture below
tha 27th level. Tha fold haa boo>>mwm va y sharp and tha
total araa oooupied by th* development of lodao osoupies
laaa than half that sean on tha 34th lwvel. Prow 36th
level to tha 37th level tha plung* of th* Wain Tolrl la
Morthe ly and little change is s*m in either th* lodas
or th* Fault structure.

Just abuva tit* 36th (516 <) I*r*I tha plunge
of uhe f Id ohangad abruptly to vertical* and tha lodaa
war* again payable aftar a vary laan ai«d unprofitable
a na of vertiaal distanea of over 600 feet* Th* natur*
of th* lagrovarishM*ut of th* lod*s haa be*n diaousaed*
as has bean th* eteeocenlnji; of th* dip o' th* aedlaents,
sbX th* raas 'its theref're* TH* basia difference betwas
th* structure of th* Jfcth aM 39th avals is thst tha
bulk of tha payabla lo«las m tha firair ara aaan to
occupy Kast-Sast channels, while tha HoptS—Vuth

channel* ara increasing in importance -n tha Uttar,

JuoJ* a rostriotad araa is davalopad on thasa levels

that tha structure mminu r*gu*t but it it plainly



aton that Folding rather thiun Faulting is of pri»e
Imp rtance, both as rugerds tho lodes, and th?
reoultant sti—uaturo.

In brief( tho Ualn Fold* a»d ass elated
Fault stiuoturt may be seen to hare not only pr >dueed
the Lode ohnrmla, but to here furnished their source
os f, HI* Lode* that persist beyond the deepest w=>rkinr
I>Fison ere InrerlebXy found to be In th® Imedlate
eiolxilty of the Hein end lodea ohleh

bottom ot higher h rl*c P» * like loottlon.



CHAP?T« IX

tnmusi

Th* outline of the petrography and
general charaoterletioe of th* rock* meon in
the Cast and Kotor Mlne, hare beer deanrlbed ’aider
th* aeotlon* on Regional Oeology and Fjtrology,
and will not ba repeated ho—ewlth,,

In tho f allowing chapter, only th e«
faittur«s f tha rook typo* whloh hawa boon observed
In thin and poli*hed aootlon will bo diaouasod*

All rooka within tho mlno workinga hawo boon
oxpoaod to a greater orloaaor degree of hydro-—
thomal alteration, and fow frooh opeoinen* wore
available for study. In all# IVl thin section*
wore atidled. Theae were oollectod froa warloua

parta of tho Mine and fro* tho aurface outcropa

In tho laaaodiate wiclnity.



Th* foil 'win* typoa hava baan obaarradt

3«41IWWEMT. <On41iff.r.ntl.t.d>

AriMM
alartaita

Shala
dp*ywdiok«

IFOTUUTt

Dolarit* (Oraenatona)

Batalt
Andaaita

Traafayta I i i
Daolta

PO:VJ BULA»AXAa

(Praaunably of lata
Arehaan AgQ»)
Dolarita (Irragular bodiaa, ahNti)
Diabaaa ("Vain intruaiv*,sdnor $P»»J

W C7 AQB UMTTFfII
Ano UL XptraKifit (Surface Kxpisurea Only)
Mata—dola—’ita

Dolarita
Perldotlta

T IX3"WHip) mtmsMU
A. «t.t.d in « O.rlltr motion, th. thloIlm...

UF th. lI«<na f int.rb.dd.d MdIMBt. o»<&»

300 (Mt. fixwH iwi thkKt th. Arkow oo.*>rt...

.bout 80* of thl. IW i *I*‘h “bout 1S"’



and Shale, Chert etc. «b ut 5$.

Distinct bedding is a notable feature of the
ee lintents m the Mina, end oan be seen in nost thin
seo™lons to oonslst of alternating medium and fine
retained bads of varying widths. In sous cases*
these bands are only a fraction of an iiwvoh thick,
but the greater bads of Arkose are often of regular
grain else fr s distance >f up to 50 f*at in
thickness.

All sedlaante observed are bartx. jtisel to
a oartaln decree #and ar* >ftan sheared and con-
verted to mtamorphlo types in the vicinity of

tones of weakness.

m m

Arkore has b en ststed to be the *>st
abundant of the r#di»entary rook types observed in
the Ca» and Motor Mine, and is seen st all horltons

of the working# frow surfsee t—* ths deepest

penetretlon.

In o »Hp«rl#on with ths other sediaentsry

types phm Arkose has undergone little in the wsy

of dynamic meta»orphiir«, but wss io*ewhat effected

by hydrothermal altarstion.



thxh mmtma i wiarroMicRcmAiI'Bs
mA
.« 1
DRrOHIFTIOH#



FLATLZ . ~ morlBtlgai. t “ n
A. (31?dot U-6), Jflth Uv»1| Tootwall "A* Loda.

Andaaiiv? Paldapar, ahowlne polyaynthatia
twinning, In ouaraa *ralnad ilulawayan
Arkofie* Hatrl* conalat of fin* Pialdapar,
mjURm»s# utd Cé&rbonat*a. Ctomo —ool, X 1+

B. ( lid*i 16). >9th Laval L| Main Crooaoufc Barth.

Hydrothoznaally altered fin* grained Arkuaa,
ylagioelaaa and Oiart* chains In i&tril* —f
Carbonate nl»ar*ula, jiurta, awl Sorioite.
Crocaed "lolj X GO.

C. (Slid*1 3-1). 2 th Laval, Com tede Pkr Kolt.

Thin b«Q'let! ttulnwayan 3*dlmont oonslifcing of
altor~kitln. bunds of Graphitic Awil* and fina
craJnad Arkoaa. Th« Arkoaa la highly
oarboncitlaa Ordinary Llc~tt, X o*

D. 3haare’ and liyir th«nially nit*rad thin
h# mlad Sadimanta, Oiolawayan), oonalafelng of
alternating flna banda f Graphitic nature
a d ocaraar hand* f o&rbonatlsa’ Ar*-ae.
‘traorInf; at X daj'aoa with th# a 'dL:*
contains atrlnga & 1 lanaaa of Carbona”ia,
aa voll aa minor Pyrlte and AraancrjrruUo,
and Oraphlta. The oantral band la iart«ly
urv laoad by Carbonatea a d contains fln*
Pyr’.ta a d a eruoif*m twin, (012),of KtAaS
Ordinary LIfjht, X 2S.
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A. Twlnnin,” In An r.in. ». Hy.lr,th«ermnlly Alt*/"

D. Ar»«nwpyrit* in
C* Thin D»d *d ArkoM Jh«iir«d ArkoM.
iu njirlo*
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Th* most ocaaauu wrUty of fcrkose which has bo n
obserwwd la a rathar uniform massive rook of pal* to
buff colour, which ah va Uttlt or no bO"dlng In tht
hand specimen. In thin aaotlona, thia rook la soon
to oonalat largely of po>rly aortod Feldspar abu juarts
grains of ale* up to *10 Inoh, averaging parhapa .03
Inoh In dlsattter, which 1la In e grcundmass of sxo”™odingly
flu* crystalline fragments of tha vtuH material,

Tha larger Feldspars exhibit angular cleavage,
often wall preserved, but thi »uart* grains are nor*
rounded and appear to have been corroded eomswtwt wore
than the Feldapar. The Plagloolaee ia generally alblte
to andesins snd often sli*s twinning* Orthoclase is
not uncesaon* (Plate |-A). The ~u*rt* Is usually »
clear oryotallina raristy which waa most probably dsrived
from the underlying Fre«Bulawayan Granl*ea, but on

ooeaalon, it la Men to p-saess minute inclusions, or

Show signs of strain*

Calolte other oarbonate minerals, 3raphit”®,

original mioa, ooosalonal pyroxene, and fra#aenta of
earliar fckose and other rook typea are observad*
The grouadmass ia uaually oai'b’'neted to a

greater or lesser dopr#*, and Jariclte can b« bserv*'l

in most speoiiaaM »



In addition to tha maasive variety denoribed,
an Injure Arkose oocurs at vary narrow bands in tha
"Siales", sometimes being lasa than ,2$m in thiokness,
snd grading ine » othar types. a muoh grester pereentaga
of Graphite is present than in tha maasive variety,
snd is saan to ba wispy, md to waava in and about
tha grains* ganarslly following bad ling planes. Tht
Quarts and Feldspar grains are small, seldom exoeo ing
«02 inoh, and ara r.b—r unded to rounded, baing usually
mopa or loss roplaood by .carbonate minerals, Abundar.t
Serioite and Garb>nate Minsrsls ooour in tha groundmass,
ss wall as pyrite and othar pr duots of hydrothsrmal
alteration*

Hydrothermal alterations of tha Arkoee prasant
»tar thr loda stpuoturas, contain s Much grastar paraantaga
<if Carbonate minerals and Soriaito* Snd show sorr slon of
sagos of tho larger groins* rush of tha Feldspar has been
senverted to Alblte, and the r ok nesrly always sh ws signs
of strain* Sulphide minerals hare bean introduced, and
shearing has often osourred st angles to the original
be dine* In the >oeurrenees of the thin bands of Arkose
within the "Shales", the arentioeous beds ere sometimes
uarbonatised, while the "Shale" is only slightly sffsoted.

The hydrothermally altered eoarser varisty is ssen



msen In Plat* 1-B,wher» the addition of C«rbonste

tdnarala nay b« *e«n to ha?* nrogresssd «o»»vhet,

bat to hawo terminated ihortly before th* o >ngpl«te
aaalmilati in of th* Peldapera,

Tho hydrothermally alt«rad thin hadded variety
la Illuatrated on Plato Z*C»In whioh the arenooouua
band la aaon to ba aonewhat oarbonatlaed*

Shearing and adneraliaatl >n by Araen pyrite
are ahown on Plata 1-D,in whioh aheavling at thirty degree*
to the beddingei* pr<*x>unoad»

The approximate nlneralogloal o ntont of tha

Arkoaor aa oaloulatad by go aatrie methoda la aa fallows*

Feldspar *e
Cfam XXX RE&X)
Carbcnatea eeeee
Serloite eececee
Sulphides*

Graphite,

Pyrcxene, eto...

UPARTZITIr
tfciartsltaa ara praaant in tha ifcilamnyan Serie*
upon th. Cta» «I»1 Motor Mm . Wt .r. wr. In

with the oooorrunoe of Arknso,

fh... h.«. o«po*.d at —J*mr. B*om *Ill«k



n*. intog”~t~"to .t tJ— , th.. ~ ~»
MM « ,!» « . TUlalt- of Intrugiv. » t—,

UUU « “* *o ek Kk K _ ok ok

Motion ffc\*dy,

m m tm . th., *.,t.n.. «, 0,7, M4 "
nuw M U mcular fco»nt, .,, , Wnly
dl.po,d throuch ¢ ground »F cartx)a, t . WJlnirml. ~

Jwt.lt., with . n*l t.rabl. Crvn In th. fo» of rt,_y

*M *t., vM* unrtul.t.. .1-ne OM cut. .or,,.. »

m u* pi™ ., (n.t. 1 W), a«. .p .,,.-.,,, ot 6hlg
<sm rtloh hm (won ilMM bj fa/dr

Mutt M, r.mbl. lifr.o. rook, of le«.

aim Mon fctjr a2l«fl to Wio *'e*t of Uie MIm,






.M> W i'ti pm..l..vIUILaLtVi./ii

A* (31l.lai U«13)« 31l«t L*v*1# n*tr Clrai’lar Shaftw

Intrustvt, o ntaot b*tw*«n Dulaweyan 4rko*o and
lotor Dlaba*a, Tho ~uortslto oon*I*t* of r.>«*
dod grain* of oiarts in a Matrix of ijuorts*
Cerb not** and Jorloib** A littl* wispy Carbon
follow* bod ling plan**. Tho Diaba** 1* do*orlbM

on page* 182* Ordinary Light# X 25.

B« (31ldot 05)* 23rd Lcyol, Contra Lodo,

Alt*rod and c*rb natisod Tulawayan Or*/waoko*
AnfMlar to *ub»r >unrted Juart* grain* and fratpnsti
of Lavtui 11* in % matrix of Oai'bonat**, *rl«lt*
and ~uarte, tfl*py “raphito and Pyrlto aro
p.'***nt,

Plano lol. 2Ighfct X ?3,

C. (Slid*i 123). JIith 1*y*1 Par South*
r»il*wayan Dol*rltl« O**«»*t >u*. ne*oriptl >n on
pan* 170 . Grr«***d Biool X 25.

D* (Slid* 1 50), 37th L*w 1, far a Aifch Cro**out*
Altor*<8 and carb >natl*od t|tla*ayan Oolsriltl*

Or*«n*t no. D**orlptlon on pag* 170and 171
Plan* Pol. Ltrht, X 2$,

*
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<k£___ ju*

mite ini

) p. Altered Doleritio
C. Dolerltic Or»«n*tonc. Opeon*t >n*.



"aisle" is found in narrow and diaemtinuoua

beds in th. Arkoee.and along nil lod. cnannols whiah Ua

in th* 3.<!in.nt. up>n th. Cut and Motor Min., and la
al«ou> invariably an alter.d rook whiah la oh*rg*l with
Osrb nata and *«lIp’;lde ulnerala.

Aa stst.d,th. original textur. of th. ahalaa haa
b.en largely destroyed, and th. pr.*.nt nature approdsataa
that of Slat, and Oraphita Sahiat. Th. inf..quant

ocourr.no*> in whioh th. texture haa boen praaerrad oonalata

of narrow (,1 inch to 2 inch) bada of raadlinu to fin.

graln«l arenaoa >us nsture, whioh alt.mata w?.th wary
fin* grained black Carb naoooua bands of slnilar wld*h*
Tha a arser bed* ar. *..n t consist of sur-
rounded Quarts graina with las >er Faldaper, lying it a
ground naaa of Carb nata mlnarala and Sericite with a
Mall an unt of Oraphita, original miaa and oooaaional
Chlorite,. the finer v\nda ar. comp a«d of Oraphita
and other opaqua mlnarala, wry fin. wall rounded quarts
grains, Chi <rit. and ertoit.,, Tha Oraphita is abundant,

but poorly dispersed, usually following badding in

discontinuous wisps.
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The Shale teds in the Gen end Motor Mine ere
generally thin, seld ei exceeding thirty feet in
breadth, end ewaraging rather lees th"x< i»n feet,
Within these thloknesaes th* actual Shé&le oontent it
perhape only 10& 'he reaeinder being ao«p>sed of fins
grnlned Arkose wt “uertsits. These Shale beds grade into
othe.* aedlr*ute along strike and dip and greatly
oo”~lioate ideological Mapping aa they are iften the
only tornation uipou which oorr«latlon m»y be baaed.

Of all the adlnents exposed on tha Uine# aha
Shale* hava been aubJeered 1,0 the greatest degree of
hydrothcrnel alteration, Thia is duo 11 thsir poaiti n
aa shaxielvsya for the aaeent ex m« sol.itions whioh
fo.nwed the Lodes and to intrusive bodies, In sdditi n,
dynsnio netsnori hian oonaiating of glidi.ag along bedding
planes and shsaring occurred, uuavts and Carbonatea
were introduced alone bedding plaues, snd were observed

to have ef~cted norc e nplete repl«ccn«n; of the

Arenaceous fades,

impregnation alone the walla aiw wllcta within

tho Lodes, by pyrlte, araen p—nrite and sulphides of

Goppir will be more fully discussed under ihe seotion

> ninevaliaation, (Flat* | « DJ,



Tne approaiaate *ir»r«loKiocl enqgpoeltlen of the
Shelae (altered), aa e«leulitt»d by wieroaetrle nethoda,

la aa followi;

Indefinite bada of Oraywaoke ara aeen on rare
oeeealona* in the acre waaaive portloua cf tha iurkoae.
They reaeabl” ahirarad ure< natonea and uaually aoaalat <f
tihlpe of Baaalt and other lawa with a jittie fciarta an4
Carbonate wuterala. Thia roek type waa highly altered where
obaerwed and little een be aald of its —*1*1*10. nature.

( Plate IX « B).

Bulawayan In la were Int™mded iy ailla and ahaeta
of Dolerlte and poaalbly other roak ty*»*a. Although «
nature of the intruai>na la not alaaya al«.arly defined* it
la aewariheleaa often pocaible to aee Interelationa between

istrualwn uVIl axtrttalve fcyrea.

Tha lavaa in th— Kina are intrwded by ahaeta



of 5o0l#riU «f alallar ip, and htvti is a rul«if bt«o
altered and oarbonatlsed to a o nfiderabla degree. hufc
botii Low* and Dolerlte* an* sr.?prlsingly fresh »i rega ,a

affaeta of J>uaie Metanorphisau

XLKJUTIC OWLFUSTO!!:

Th* Bulawayan Doleritea oo.iaiat <f allls and
baaal chartm whloh ware Intruded at appr xlaately iam
sakm period aa the extrusion of the lavaa* They ar»
usually alter*i to approximately tha »*ee extent aa
the Oreenat™nea whloh they Intrude,ant it !« ettsa
diffioult to dlstingulA between Xtolerlte and Lara
without tha uea of a miorosoope#

There are apparently two age* of Dolerlte
proBent in the Cera and I'tir Nine wopkinf#* For thl*
reason a mwber >f speeiwens werw prepared far thin
station study, in an effort to find distinguishing feetures
whloh would enable a relative age determination.

older Ttolerlt* (Greenstone) of Late
Bulawayau *5*# is distinguished fr e> the y unger
Dolerlte by wore altered nature, and lIselt of freSh

pyroxene, and less definite ophitie texture. The as™*

eomon texture ofiserve® JhFxCam _y Kotor Hilis



[20*

Atom* on fiet* li~-c and la mm t© U &*~ophitle
to Qpbltlo*

Slid* Bo. 123 (PkW I1I»D)> Ilattha of al~red
I"l/Utpar penetrate elongated ?yr aane* in n £?cuitd
meaa of aitarwd Pyr>>»ana and C*rb uoto Klwrtiii
noratolofkk' has r«plaaed aa» f Wu: fjr? xana. 1PIb
reticulata m ihi uf LenaoKftne after Titaniferosia I*>n

aid oaaaai *nei BJ)W«»U art aaan. in 1*9
preeent elfcex*ed ounditioit, thia ruek eight to* aelC «e
afrprojctaete to a O&abeaa*

glikka Bo. 50 (Plate 11-D)| a a»ra alfterod
apeoiaan of tha laa nature ahuva a finer textura and
oontalae homblaod* an™ OartH4»ote Kinarale, with
e<uaiderably aoru quarto and Chltffita* lha o"L"iaal
PeidapAr appeera %% havo ojnatituted at least $of>
of the iHiakf anfl hea hean awuritieed. mn»r Laueo—

mh#9 Bpidote and Qerteite are praeeat. thia *oU w*r

apppoil— 1 n a riaheaa.

*

M m it mu— «— »a«Ww »

DoUrtluU if* glwws n ‘«f* €2 .






PO). arw*«ottte Fur w#«t,

Alter*.: Bai«lt2a Op*oiuitrra»«
DtMripti >n on ?**e 173.
OroaMd Wiool, X CO,

(Slidet 129), 3>th T«t*1* F*r South,

Dal*w«yan And*»ifclo Oreouatwna*
Jttorlptl >n an page 171+
Civ=oa*d Mieol* 1 CO*

(Slid*s 127)# 3i*th 1Atml, near Circular Shaft*
Hulaweyan An4#*lile Orvanatono*
D»«*rtptloa on pup
Groaned Nleol# Xtn,

Oliieil 57)* 37th Lewi* Cm Spur* Ooaaeut fleet*
Vxtraaely «lt«r«d :<ula»ay*n Orn«ciatone*

Dn»oriptl a >n paua 175
Croaaed Uio 1, X 00,



C. A D, Kg|**Mly Kitmri
ndo»ltlc Or*«n*ton® Or**'n>>¥—n»# md



BASALTIC ona H3TONK

There are a variety of texture* weonga; the Basaltl*
Orrcruiton* exposed U: tho c«b and Motor Kin*, and Basalt
waa eviCently the »oat abundant Lava extruded in thl* part—
oular area during the period of Bulavayan Voleanlc activity,
Onfortu—'jetely, th* hl&? dagre* of *arbonanl*atlwn vblah vac
experienced by the Greenstones, wakes *w<iy difficult*

MInerAlf preaent in the Boealtlo Oreonetonee are
obaerved, it* tnin aeotion, to eonalat e**entially of Ca*~bon—
ate sdLnerals, Chlorite, Serpentine, and a little Leuo>xene
and altered fei”apar, la ao»* apeolnena, oolourleea tophi*
bule is present, and p**udo»orpha original Auglte, Serpen-
tine appears to have replaced original etv»py Olivine nryat—
ala, while Flaciuolaee la replaced by Carbonate. The grtund**
tutaa la uvauaily o«poaed of a glaaoy, =>ala n*tworir of long
Istha of altered Feldspar. Kaolin 1* **en In *0o** instance¥*,

aa ia Lwseojaene aft*r IlIn*nit* or oth*r TAtanifsrou* Iron

min*rals. (Flat* 111-A),

atcbsitic onrflfsroini

Andealtle Oreenatcsw i* nearly a* abundant a* that
of Basaltl* *c«p*.iti*u, and in e*eee 1* exceptionally

freeh and unaltered and Is *uitabl* for *tudy In thin



seetl n, as th* texture If ofton rell preserved,

A Most eowaon iype observed in ths Andssltie
Greenstones, is shown on Plate II£»B# A *feavhery"
texture is exhibited end ths MlIneralogloal content a—nsista
of fins Orthopjrroxeno, Altered Plagioolese Psldspar,
Urellte, Ghlorits and Garb nate. The specimsn shown on
Plate 111»B Is exoeptl nally well preserved, as ths
usual Andesitio Lavs of this type eonslsts of Illttls
nor* than Garb nets minerals snd Ghlorits,

A second type Is Illustrated on Piste II1I-C.

A Pilotaxltlo textv.rn is su”ssted) ths ground mss
consisting of fins miaroliths of sltsred Feldspar
(Anhedral to 3ubhedrsl) which are penetrated by

V omblenle. Garb r<at« Minerals are prsssnt to the
extent of 30}* snd ¢ little Bpldote has developed. In
s few eases, ieepolite—fllled vesicles srs pressrved.

The Andesitio Uvas are usually extremely sltsred,
oarbonatlsed and ehlorltised, snd when found in ths vicinity
of the Lode ohannelways, appsxr to have been rendsred

nore schistose than are the 9a«eltio types.

TRAOKYTK.
A Clreenst 'ne distinctly different fro» those

de.orlb.d 1> t», la on roro oo..elon ««> tn th. cm and

Hetor Min.. Although hiflhly »lt.r.d Bd ..rb »tla.d



where obaarved, it newertheleae ahova th# aigna of

flow atruoture. Yhla ro*k la perhaps a Trachyte, aa

aoia tho longar Feldspara are arranged parallel.
Another Oreenetone, eonalatlng alnoat entirely

of <«tartB, Carbonate Mineral*, and Sorlolte waa baerwed

on rare oonelona* It appeara So hawe a nalated of

feldspar and Aaphlb>le in a "glaaay* frouvktes*ta, and

may hawe been a Daolte.

Tha hydrothermal alteration of tha Ifelawayan
Oreonatone® la dlaocouaaed In the Chapter on Mineral!-—
aafcl >n, and It will aufflea to aay that Carb not*
mineral contest of lawaa la uaually a definite Indl-
aatlon af the relatlwe proxlalty of the Lode or Intruaire
body* Aa extreaely altered Oreenatone la eh'wn on
Plate I11-D# and la aaen to oonalat entirely of Chlorite,

Carb note Minerala and wnarta, with a mmll a* unt of

introduced Sulphidea. Analyaea of Oreenatonea aro glwan

on Page 17.

yrr iadl\n, (fr k?+ BULaWATAH NBtIKVRaia
TAT m AFIQgIUI Afl>e

An Intruai™n of the Dolarlte and 2Labaae of

Pest aulawaran *©e *Pl» to ha»a 00turned at a



relatively ahort tin* b*for* th* initial adnerallaatlon
of ti*i 'ode* in th* Can and Kotor Him, This rlav la
support 4 by tb* oba*rvation that all Dlabaaa dyk™®a anl
b >diea whloh ooeupy lod* ohannalwa/a ara traworaed op
penetrated by th* I*tt*r lodea, and that th* lodaa In
fchaaa b dlca app*ar to haws exp*rl*nn«d practically

th* aaae aanmt of fracturing and other ctraaaaa aa

did th* Intrujive*

It la gaieruUy aoo*pt*d that tha bulk of tho
minerallaatlon of th* Lode Oold dap lalta, lying In tha
Pr*»0ar>bplan format! na of Southern Rhodeaia ooeurred
it 1 a* lata stage In tha Intruai >n of th* "y unger
Cranltaa and Ctoelsaea" (aaa Stratigraphlo Tab7 page 8

and would plao* th* age of winarallaatlon in the Lata

Arehean*

)Tt

Thar* aan b* llttla doubt that tha latar Intrual >n

of Dolerlte and that of tha lat*r Diabaaa which occur In
tha fen and Motor Mina ar* -=f Ilk* a**.— Thla 1j Ulu-
atrated on tha flan of tha Jflth 1*r*1 of th* nine. In
thla exp cur*, a ralatlw*ly larg* irregular body of
Doltrit* li*« to th* South *f th* W*atarn and of tha
Iteln fold, Lelng b unded m thre« aid*a by Dulaeeyan

Sadistanta* Tha wain body of Dolarita ah w*d eharaoterls—

tia ophltla texture, whereas specimens frcai tha snell



dykaa war* typical Diaboa* whioh axhlbltad a fin®
porphyritla taxtura, a”n aftar antarlng tha aadiaanta*
In othar Inataneaa whore dykaa ef Dlabasa
Incrudad th*. oodiaanto, a dafinlta intraalwo omtaet
waa oftan obaarwad (Plata Il — A). Inataneaa of aata*
d*>Xarlta tnwaaioa into Bulowayan 9ra*>natoitaa( hovevar,
do not often oh w Intruaiwa eontaeta, and ara difficult
to <la'aot» and tho intruaiwo uppaaro to "gpada" into tha

aarliep r >ok&#

aOLKXIK.

OolaPltaa Ol thia aga ar« diatinguiaha fro*
thoaa of Bulawayan aga by aapapal ciPitaria* “ha latar
Dolarita la alaa=at invariably tha froahwr appacring
mVi haa a aiuoh nop* dafinlta ~—>phiti8 taxtjra than ita
aarliar oountarport* Tha forma of tha lata Arehaan
Dolarita Intpuaiona apa irragular bodlaa and ralativaly
lapga ohaata and dykaa#

A furthar hint aa to aga aalatl >ma «a/ ba
obaarwad In tha f aaawaad by a«a of tha larger irra—
gular intruai ma, auoh aa tka ona in tha wioinlty of

tha Circular Shaft ah wn on tha plana of tha 30th and 32nd

Tavala. From tha ahapa of thia b dy al >n# it* aga la



indicated aa *o«t*Apex Faulting*

Th* tlr,t ,f th* following dMorlptlon. oonoom.

« «yp:o«l, fr.oh, L»t. *roh».a Dol.rlt. rra. th. Javl

Uwl of th. c wd Sotor Vino. Th. >d
i*of . .p.ol»n ooll.otd f», . .urf.o. autor.jp
fou— BIl... to th. 9outhm*t of IlIff.i Pl.t., Ud 1.

Inol.——Wd It. thl. Motion for tho purp of Ulu.tr.tlng
tho aindIfti‘ity with the flrat apeolaan.

31* ./a No, (Plate IV*a) la a relatl?Aly unaltered

Dolerlte trm an Intruaive body of irregular ahapa. a

typical ophitic texture la exhibited, Th* rook eonalata

°r sW>**oximtely #%% ©f freah and unaltet$d Andealna

Neldcpar, and Ortht>pyrox*>ne in the fora of | vperath*. .*

la preaent to the extend of }2%. Ab>ut lojf of Hornblende

la teen and leaaer aMoun'ca of Leuooxene, Epidote, Ohio*

rite and Oarb nate miierala are pmaent.

Slide So. 3*1 (Plate 1?*B) la a freah Doierlta

e "llaeted on the aurfaoe and atr nply reaauble* the apeol

maon deaorlbed above. Coarae latha of Labradorlto Peldayar

penetrate and oneloae Orthopyroxene, and are aeon to be
lying in a ground meaa of fine Plagloelaae and jyroxene

with leader Rpldote. Considerable Leuaoxene la bearded,

«ad a mltv,r want of Ohlorita la preaent.






A* (3X1(kit IiE]i)t ysmi UvtX» droo**u6 to Circular ?
Swft

Loto 4rohMn DoXorlto.

tfcoorlpfti a on p«f» 170.
llano JOX. U #*t, X2il.

D, (311dot M J, aurfooo outcrop.

ftwih Oblorito..
D»«ot*iptlon an poff* 178.
rU»» *ox# Light, X 25.

C. (SUd4ot SkU TTth bm 1, ft»*woX2

Highly altorod DinbnM.
DMoriptl »n nn p«f« 153,
Flam JoX. Light, X 25*

bc (3X1ldol 8 «+ 2)« 3urfaoo Oucopop*
Dolorlto,

OoMrlptl n on xfllu
Crooaod niooX, Z 25.



A* Lafc« Archaan Doierlt*, B. Praah Dolerlta
From Ju.’face.

. , DxXel«—"it« Proa
C. Hifhly Alterad Dlabaa*. T rFanc*



in.

DIABASK.

Theao rooka dosiRnatod aa "Voln intrualvoa"
ara !'uwr® diaouasad aa Diabaawa, and waro aoun to
occur aa amali rtykca in Lo m chcniielwaya and z riaa if
waaknaaa, and ware oeoaalcnally baarrad heclixv*

brucoiatad Sadimanta and Oroanatuaaa.

DIANAS! HBALIHO B'iKUCIAT' O BjLA'UYA» 3 DIMMFTS —CAK
AUD MOfOH MIS' .

Zaallay, A.k.V. ttullatin 5# 3outha—n Rhodaala Gaol.
Jurroy 191%*



Th* Diab*,# whloh occur* alone *v« Lod* channelways
ka* b*'fn altered, Oerbonetslsed aod Sewlsitlsed to < high
degree, through hydrothermal alteration during the
f rmation of the Lodes, end through shear4dng eaueed
by movements along the ehannalways whloh ooeurred after
their intrusion.

In o>ntrast to the Dolsrltes of like ego, whloh
Show jphltie texture, the Ulebase is of a finely porphy—
ritlo nature*

Slide Ho* 0*13 (Plate X1*A| consists of two
r'sksf th* portion to the right being Diabese, end the
left hand being Impure ~tartslta of Bulawayan ego* Both
types oontsln a o nslderable amount of Carbonate
Minerals. The Diabase is observed to fora an intrualvu
eonteot with the *iartsite and to eontatn e mall amount
of pyrite near the oontset.

Ths Diabase is So severely Ssrioitised that the
texture Is virtually obliterated, nevertheless, it
r«gambles nearly all the exp sure*on the Os* anti Motor
Mine. Sons orystals of Seiu»*url*» *xhlbit a fora r*»
nant of foldspar, and Carbonate minerals way be seen
pseudotsorphing stubby crystalm that were pr bably
original Auglte. |In its present stste, the rook is

little wore than an extremely altered minor Intrusive, sad



except for ita proximity to tho major Intrualve body
of latop Dolortto tw* particular lewel from which tt waa
oollootod, Ita w»rilgi>i would bo queatiooabla.

311do =# ~ (Plata 1? « 0) Ib on extremely
altorod and o«rb’otla«d apooljaoa vhloh say bo aald
to ahow tha uaual oharaotaplatloa of the Dlabaao found
In tho wlelnlty of tho Lodoa In tho Oam and Motor Mine.
A remnant of Sttb—ephitle texture la auggeated, but aha
rook now c naiata largely of Ghlorlte, C&rb nate miner-

ala a»i a little "uarta and Leuooxeno.

vaaa .M,

an aroa a wo f—*.. ,sllca to the Sorthwoat of the Gam

and Motor U* f ou:crop waa not examined by

tho writer«

DOLKHITK AMU P»iRIDUTITfc.
wore
Dolorlte and Peridotlta of unknown agV *»*1®*d
by tha writar In an aroa not ahown on the Surface Map,

lying about five mllea S —uthweat of the Oam and Motor

Mine, Thin aeetlona of thoaa r 'Cka ware prepared, and

26, ttlea, J**., op#



studied In «n effort to relate thss. with om op other
of tha of Dolerite abMPVtd In tMt undo rgr>sun>
* rklnga on tho Com and Motor Una* A thin aeatlon cf
tha Qolarlta la given below. Its alwi.larity to tha
a ‘araer Dolomites of Late Arohaan age ia Impreaslve.

Slide 3-2 (Plata IV « D) la a relatively o aria
Holerlta with definite nphitle texture* Labredorlfce
to Andeslne Feldspar o natltutea approximately 503»
of tha volune* and la aeon aa long latha penetrating
pyroxene, Hyperetheae la preaant to tha extent of
15 and auMtl»ea exhibits ehlllar lustre. Ia ur.oxeno
with Titeni., 'nia Irm minerals oeours and Utt5e
Cerbiate Mineral ia aaeu.

Slide 3-3 (Plate M ) ia a perid >tlto whioh
oaaurred in ttw aaaw Intruaive body aa tha foregoing
Dolerite. 1® aonaiattf of ab ut boi uf olivine* whlon
la being altered t> rrpentine and ia a*atinea surrowled
thereby* Soate of tho olivine eryatala lie in larger
naaaea of FyToxone and show Poikilitia texture. The
i'yr nmt preaant la a ITyoerotbene whioh ia low in irun
awl oonatltutea ab +k Jo£ «f the total voiune of the

rook. ‘'tosM & of flfclogopite la present, and a Uttla

Iran are la aeon. n» omg altim of thia rook approaebea



that of n Unrmwirgit*.

All r ok typos in th* Kiff*i n.*, ~  of
Prw—Csmbriao ago insofar as is knnm, Thor* is s
possibility that osrtsin of ths Oolarits dykss whioh
woro studlod by Vilas way bo provon to bo of Or«at
Dfko and/M* *arroo ago, whsn his (Vilas') fortho «Ing

Qullotln on tho Ksriiloy Tisttist is oonpletad.






A.

B.

( lidei S » 3 ) Surfaee Outer >p,

Parliotlta,
Ifeaorlptl n or. 10k,
Croaaed iiieol, X

(3ll<i«i 15). jwa Uval, 3heft Station*

4>ear*d and oarb natlaad fin* grained impure
wartalt*, Angular to iub»r untied quarts mini
U* In Oarb net*, a*rloit* end Oraphit* matrix.
Th* larger dark er**a ar» elay mineral* mm»
Placing Ptldspar*. Garb net* gild* plane*

P VoI R derar 0 Hixor, xBoTtalna ab at

JJ. ] leh*d *> . 30). 20*d uver.

Huarts*Carbon«te >n»f o»ntalnl«<* | Cold,
Tetrahedrlte, Pyrit* and Ara*ao>ji*ito.

Th* left aid* of th* lllu*tr*ti>jn# a wary
fin* alEUU* fracture follow* wlapy Oarb n,
and la min*rall*ed with Arsenopyrlt*.

rtm dark lIn*a ti th* right of che o*ntr*
ar* hanton atruotur* of bsddinr planea in
r*pl«o*4 Oraphitio Thai*, aae of which

o ntclna late -—iuarta and Oolde

At th* far right, Tetrahedrlte fill* fruo-—
fcurc* and r*plao*a Oaagu*, and la aasoolatad
with ooara* Cold, Ordinary Lijafrt, X 2,



a.

p«ridotlt«

Frota

B, IJydr thermally Altered
hill— nt>
C, ‘I**11 Carb< n*t« with

Cdf*b n«wo«> u* linllot* #nil
Copp#r ~ulphld#*.



m jpgytfjaiKafr

Tha gaaaPal ahapaotorlotioo and ba*io dIlffawoeai
oatwaan th« ainarallaatlTO of tho vapijua Loda gp upa
has boon daaoribad I1st tha Saotlon antltlod "Ixjda
Charuotarlotioa"* In tha aaotion rofarrod to it waa
shown that tha paouliaPitlaa of aaoh paptloulap I-odke
group wora largaly dapandant on tha hoot poak typ«
°no ‘untarad. Conaaquantly# tha Loda gpoupa harain
doaa.'ibod will ba olaaolfiad aa tr. tho typa of po*%
whloh tholP eluumal oocupioo. All ainaeal latlon «>m

tha la of *aaothamal alaaali ’eation.

A# Lodaa loaatad in tha Inta—baddad (Bulawayan)
Sodlawnta*

B. Lodaa loaatad in tha 3ulawaya» Opaanatuna
Sapiaa*

In th

pa>abx« _



CAM AND MOTOR GOLD MINE
“Fes, FeASS Sh.S,
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DIAGRAM  Hi UMRATING VERTICAL DISTRIBUTION AND RELATIVE
FREQUENCY OF GOLt AND SULPHIDE MINERALS

RATIO APPROXIMATELY: | 0*t/Au» % sulphide
Min. « 1



oeoua Shale and hydrotherwally and/or dynamical”®
altered product* thereof. Tha indlrldual lodaa In thl*
oategory ara tha Motor, Centra, P otvsll "a" and in—
oldental portion* of tha Footwall *B* and Cam Spur*

As tha general Information relative to tha
nature of these Lodes has already be m stated” the data
below are restricted to those eharae’ierlstlos of the
ores and Wall Rooks ss observed in thin and p<li<ned
seefci >

Oangtte and Metallic Minerals obeerved In the

Lodes located In th s Sediments include the following!

OCAIKJtn  MIM’.KALS,

Hiacral. Proportion
(By WHI— |
*uartr oo 80*m]:
Garb nates 16 O<f
Carbon 2.00
METALLIC MIVRALS.
Pyrise (FdS—)p eecce*ees 0.20J*
D (PeAsS) «e
7etrchactrit*v,enn«ntite
(8 ors sSA with AS)
Sphdbarlite (Za$) cc++c--- less than
Ohaloopyrite (CuPeS—) ee- than
Bemite (Ce ... lass than
Variable
Rare

Upper level*
fary Rare,



QUARTZ.

Th* *uartfc of th* Lod** located in th* Sediments
(and in th* Wall Hooka), is perhaps b*st described as s
(Tull grey to whit* muu*ts, uvaually in a rather coarse
agregate with th* various Oarb >natec, g:rinn it a
moaalo—Ilke appeararum in thia sooti n. Tha gray 5-lour
has baan observed to ke a rosult of fins wispy Carbon
whiah waa incompletely replaood. In othar meaa*, —hare
la rathar laaa than 10# of aofcual Carbonata intha !/»dea,
and It 1* in than* sentlone of tha Lodea that little
in Mie way of natallla minerala appear to haw* beam
dap *it*d, Whara wholesale replacement of Jhalea haa
occurred, aa up n the Centre Lode ot the 19th (2250 ft*)
level, great "Clio** of Arkoae (Plata V — ») with leaser
Shale were observed to contain up to of Ce-b n*bca,
while the Intr'dueed sjuarts 0 ntent w*3 leta than $$*
(Quarts doe* not appear to have penetrated fde walla
of the Lodee to any e >nelderaWLe distance,but 5a often
seen lyinp along bedding and shear planea therein, Aa
prowl ualy Mentioned, the haaging wall of **eee 3tzda" *e
alnoat Invariably a very maceth alipped plena of high
Carb >n content, with th. f*t wall 1— dletlnet. in
« faw eaoaal na, Sranoh Led- have followed ml*,* Fault

structures inti the hanging wall, and tha **>ea thus



croonad ahow nloaoly apaoad injaetlona along baddlag
plana*.

N lo»8t thraa a]ti of quarts ara mx
ona of ahloh waa tha aarllaat font of wlEiarallaatlon
on tho Ulna, a aac nd age of “uarta with C«rbonataa
la aoon fanalnr tha graafcar portion of tha Gangue, and
a third lata atag* of Quarts In tha f n» of mlouta
wainlata, haallng fraoturaa (In It* oarllar o untar—

parta) and ”»ntpining natlwa Oold la coaarwad.

CARBOIATO*

Tha Carb'nataa in tha Lodaa looatad In tho
Sadlnanta aonalata of Ankarlta and Oalolta with minor
anounta of othor aowaon aambara. Aa atatadp It la
aoon to occur In a noaala-Ilka structure wl'h tha
ifaartiv naklcT up about 16< of tha tocal roluno of tha

Lodaa*

Tha replacement of tha rook* waa Iargeflayr ozliaspan—
dattt upon oarbonat* oontant of tha L *le», afltha arana—
oanua faolaa ara oonoocnad* portlona of Lodaa in tha
Sodlnant whloh 1lo In Arlcoaa, being intenaely oarb a—
tlaad along tha walla. rh» loa* of thla oarbmate to

th* boat rook graatly inoreases tha p.i’oantase of nuart*



preawnt in th* LDd» proper, ,, f*, Oa,, of

UUIFI**fi— f 3*di*.,,t. h.. been ob-Tf*.

A Wary larg* number of awall reinlot* of
Carbonato ar* won in in* wall, of th* Lod*. and in a
fw °8,M* vaial*t. h*r* b**n a**n to oroaa fro*
hanging to foot wall, actually outting th* earli*r
iu*rta—Carb >nat® r*plao«iaant body. Thia ia an indi-
cation that th* bulk of th* nlnor Carbonate reinleta
whiah do not contain *uch saurt*, are of a dlatlnstly
latap period of ninerailaatlon thak that whioh produ**d
th* Oarfe >nat*a of th* Loda*.

mo aaeoolatlon c.f vaetallle ninerala with th*
lat* aarb nat*a haa b**n noted, but aa ia indicated
by thin eeetlon study, there oan b* Ilttl* doubt that
th* Ar**nopyrit* waa aaaoelated with th* r*plao**ent of

th* <4uarti—Carb mat* period.
CARBON.

Th* Carbun in th* Lod** located in th* J*dlaa»nta
eon*lata of r*ll«ta <f Inc «pl*t*ly replaeed oarbona—
e*oua dhala, and la preoiant in Tariable proporti a. In
general* th* pv >porti >n of thia Carbon aaay ba aald t> b*
directly dependent upon th* d*gr*e nt Mplaaaaaafe
auffared by tha rook in *ny particular looation. Thia

would turn, depend upon the width of the original



ehannel, th* wiuat of earboneeeous Shale lylx% rlthln
th* path of th* eolutl me* and th* a*tup* =f th* hanging
wall aa regard permeability.

In richer p >rtl >a of th* Lodes, tit* Carb n plays
en 1*9 riant nle# aa it la vary often «*<tn to be eurr >us«
<i*d by th* ouprlferous eulphl4*a and by o&tlra O»ld«

Th* x*1lota In suoh a oaa* aa qu ted, usually aonalat
f thin* diso n imu ua pertlnga within th* sjle*ta—
Carb not* Oanguo, looat*d n*a —th* hanging wall. Than*
parting** In general, do not ezneed on* inch In width*
and ars almost alwnya aligned with tha walla of th*
Lud«, giving a banded eopearano*. In th* loaner
Motlona of th* bssm L>d* at the ldentleal h >rls>n,
lar** rolleta of Stale and Ai*S»S **y oeow portion*
of th* ohannel, but It would anpeer that only th* l*aa*r
Carbon rellots pleyed an lap rtaafc part la th* *c —wl
aulhlde alneralleation.

Aside frotc th* 3hale ?*llota ef xaier atopic also,
lanuaerable alia*)* wlapa of C*rb n ore nearly always
wielble la —jtiart*»C*rb net* Chmgua ol paynble s*r*s§
giving tho bxtr >g—n*» » ®"'S' op*,I“ ,|lat, "
Mmm. Althoutfi tha ooott.«ic. ot Ouit »d cu'rlt.r .ua
tulpbIM* >m drfInIMIT r«tat*4 m “<sP ™ » r

nllitl i. th. LoO... U» h« »—



a daflnita ehanioal pr*oipitation by Garb >n (of
Gold and baa* a»t«l aulphidoa) would not naoooaarily
follow* If prwr.. ipitation by th* Oarban aotually
ooourrod, It io aqually probable that it waa phyaioal,
ruthor than ohaedcal, in nature.

In obaorvationa on tha 2>d (2797 ft*) lawal,
of tho wary rioh 715 (Footwall <a") Lod* (Plata T ¢ 0)
it haa boon Indloatad that tha prooonco of Gold and
aulphidoa of Ooppor in an around rallota of aarb *naocoocua
Schlat la a roault of ra—oponing aftd adjuatcwcta along
who eh*nnal, whloh ocauaod planaa of waakaua to b*
oroatad in tho wieinlty of thooo roliota* |If tha
adjuatftaat war*, in faot, largoly hori*>ntal (aa
oppoara t >ba th* oaao)* thorn ia a dafinit* poaaibility
that O»iaa of tha rosuitant momnant ulght hawa ooaurrad
along th* align*i roliata. on tha *thar hand, ninarali—
aation of oupriforouo aulphidoa i'o alnoot o nplotaly
oonfinod t* th* oacuronooa with Qarb n, and it la ala>
notod that Araono >yrit* and ?yrit* ara a*en in abundanea
In tha roliota, wharf,aa thoir praaaaoa in tha *iarta«

Garb >nata Oango* ia ap*r»a and irr*gular*



miTK,

Pyrite (FaS?) la alwara praaant in tha ore* of
the Lodaa f uad in tha aediMeata. Aa regard* tb« natallle
nineral*, tha Pyrlt* was, with >ut doubt, tha aarlieat
to ha precipitated* Thia ia ah -=wn in several ot tha
thin sections§ aa wall aa tha poliahad sections, It la
sIs” Indloatad that thara ware at laaat two dlstinot
periods of Pyrlt*. mlasrslisetion, aa a am of tha Pyrits
ap'«ars to hawe appeared in tha rmry early ata”™ea »f tha
reylaeenent, aad la oorroded, replaced, and retains
little orystsl fom. Other Pyrita ia of a similar aga
to the Arsenopyrite, being >nly infloiteslaally earlier
thm tha latter* Thia would plaea tha i*yrit> In tha
estsgory of aa aaaoalata of th? “aarts—Carbonate parlod
of raplaeaaMnt. Pina Prrita (ear*. Arsenopyrlte) can
marly always ba aean it. am 11 amounts in the * aarts—
Carb nate whan wlwwed in thia or polled aeetlon* but
reaches maerossopic also nly when Impregnating tha wall*
or relicts* Coaaaon for** ob*erwed arf< intergrown aggre-
gate*, rour.h cube*, pyritohedra aad aumrphou* (“raina*
(Piste VI - 0).

In aewersl oaaaa, Arssnipyrite and Pyrlte are
found ooourring together, in genaral the Areenopyrlte
W ,, r. to fc. .lIlxhtly u*.» th.n th. ryrlw, M* »e “ft*°

.» r.pl.elns U» l.tter. of t.o p.rl M



has been ob**rv*d in th* mmm speolnan, pmrt of th* Pyrit*
*pp**rinc very fresh »nd sshibitin* cubic ory*t*l fom,
whil* Me jnpunyinp Pyrit* i* oorroded an} p*—tly re&l***d
by C*rb n*t**. (Plat* n — A)*

In diagram MIn—1, Pyrito i* ah >wn to p*r*lI*t
fr a th* surfass ftl tha low®*t working 1*v*l )f th* Min*,
In th* son* from a d*pth of 900 foot to 2000 f*et, a low*r
p*ro*ntagA of Pyrit* was pro**nt than th* uao*l hypoth#—
tioal pr portion of 0*20%* Thl* waa al*> ob**rv*d in th*
ton* frow 4H00 f*«t d*ptn to 5Got f«*t, and is not 000-
fined to tho** Lod** in tha 4*dla*nti, but applies to
*11 Lodes upon the Cut and Motor Min*, Bo **planatlo®
of thii. phenaaona la appl&eabl* In th* **s* of th* upper
tone, but in the lower *on* it has bean obserwed that all
Lod** laoked aetallie minoralt thereat, end that th* Lodes
eoneisted of s /greater proportion of Oarb natas in oo*.

parison with th* usually prod winant equarts.






mauBt amckauaa ?r au nm

A.

B*

(Slide 1 U» 12), 19th Uni U tor Led*, JVuth,

Alt*rod oa/*b imti**d and mixv..r*lix«d Arko**.
Th* rook oonalata of *ub—r und*d *u«rt» ,r»In*
and *lItor*d Poldapar lu a gr unuraa* of fin*
graiomi quart., Carb net* mineral* sum 3*ri—
o~t*, Pyrit* of two ag*» 1* ***n, oano of
wnlah w—T unli *nd r*pl*o** vaijrt* Brain*.
Th* r ok e ntain*d ab ut C? of 3ulphid*
miIn*r*l«, lori’eljr yriU and ir**rv ratit*.
flan* Pol. Light, X 25, #

<-A-1JS2 #*"0UOn ~ “ 3)* 23rd IXT*1* **>A"1]

il1°ht «**T> 1< eee» ropiaolng

Spynite REST TS SR A=
.. ) ®Md#opyr*%*
*n_th* Tatr*Jh*»li»i%* fgj ;h* right.
Plan* Pol. Light, X Ilu

<v’luUu2.irctl n“ * u)* 39th u" I» »'«wu

* H ° Tt
* K e Inin*xonaWA’gh —i%’ll"ttl- aro pr**’!rr11t ‘Wfrt *
Orrit*. ordinary tight, X 120,

3pBil Par South. ™™ * L)# ***

Oopp d*d «uh*dral ory»t*l« of Ars*nopyrlt*

-itjieified
Oraphltlo slat*. In th* o*ntr* of th*
Photo, Ar**aopyrlt* 1* i**pi*oin<: Pyrlt*.
(Pran* PoI.°CY¥At. x 50Y. P ¥ rnw:



A* JTTIEF if Two A HI ™ > A*aH>p/rttft v.th
ATKeC»«. . ChAloo;vyrit« and
Twel'wlk.driUi.

. . y, Ar»Miocyrit* in
C, 0o)d mBB<eifctcd with Tnrliur Pjrctitc

Cotmr fyrlt*.



Areenopyrite (WeAes) of two .got I. equal in
abundance to Pyrite in tho Loda. iu tho Sedlmenta, but it
3* pro.ont Jn leaser proportion than in tha Lodea looat.d
in tha Oreenet ne«. a. .tat.d, tho Areenopyrita waa
moat pr bably tha next mineral to proaipltata aftar tha
Pyrite. It ia oftan found with (and nertl.oing) tha
Pyrite and in earll.r than tha .arlla.t of tha oj»
riforoua aulphidea. Lika tha Pyrite,, Ara.nopyrit.

i. found in fine orr.tallin. aggregate in lie walla, and
abound th. reliet. of wall nok. within the Lo™e* The
no.t ooMscn fora of oryatallia.tlon observed, in twreft
dral ary.t.l. eonalatilng of th. (paeudo) Ortherhomtoia
prim and Be*~1 Plnaojid. Twin gr. up. are not .oaree
»nH twlnnir * duelng the u.ual priematic form i. on
(100) and (i ‘'« Orueifora group, wad oombined f >mm
ere notuncommon Pl:.—. 1 « D)«

Crystal* u/e well formed and luetrou. whit,
in colour being generally of email (leaa than .05
inohea) .lee .nd forming an intergrowth with tha quart*—
Carbonate Oangue at plaeea where the wall rook hae been
incompletely replaoed. In a f«r eaaea, cry.tel. up to

,25 Inohe. ware obeerwed, and are o in.ider.'! to b* of



in th. O«xngu*.

U “ " Fg*x *H Cy k< — oF « K ......
i»rlc w,,, .t.t.4, of m-Uw origin Own th.
.—IT Ar»«pmt., ~ Inno In,tMe. m tu fon<<r
*7 b* "e>lu»«« th. Utfr. j«rou. ..... of
U» r « * ,bMr».d. {?uu w . D# to M>rly
1l In.t«o... on. or m of iilc of th. arrttmu
of U-..B .pyrlit, .r. oorrod.d »r,l.nr
MU oth.r f..,, rwwlu fr..h. It ... ,rt« otwrr.,

In both thin ud Poll.h.d m U a. th«t th. f«... of th

oryatala whloh wara o rrodad,lay .long *J nut* graok*
wh* ih w«ra fHJ1 g with I»t.p wuarts and Carb.nataa,

Oortaln of thoao latar imarts woinlata oroaa and oomant

prJ«sma of Araonopyrita whloh wora bnkon Into two or

mora porta.
In th* roliota of oarb n»oooua shala within tha

Lodaa, highly altarod but ino«platoly roplaood

Araanopyrlta of irrapular outline liaa within and about

tha b dlaa of Ooppor aulphidoa, and raroly within bodiaa

of natiwo Oold. (Plata Tl « B). Little Pyrito ha* bean

obaarrad in llka elrounit oooa. Thia would Indloata that

tha Pyrita waa auaooptlbl* to riplae***nt by tha latar

aolutlona whloh produoad tha ouprlfaroua aulphldaa,while

tha Araonopyrlto waa noro raalatant. Oth*r Indioatlona



of thi. feature and of tho reUtlre a«. Of th. Pyrit,
ead tho Ar.on>pyrlto,wili bo dl.ou.aod 1* tho soot] 9
baling with tho win©railaoti >n Of Lod.. In tho
Oroonotono ..riea.

There 1. oo dlatinet "depth aonlng" os regard,
roletiro abundone* of Arson pyrit. In tho Lodo. In tho
Sodlaonts* end as noted on Diagreai Min—1, thi. aino ‘ol
woo encountered throughout tho ontlre rortloal range of
tho HIno, although , xldieed abore depth, of 100 foot*
The situation 1. . mowhat different, hovorer. In tho oare

of the Lode, looeted In tho ftreenatono..

TKTRAIZKDRITK—TKMWAKTIT h,

Tetrahedrite—Tennontlte 1. tho no.t abundant <u
the ouprliferou. .ulphldu. and 1. f>ud t' bo associated
with carbon*caoua wall rook roll.t. loostod In tho Lodes,
Oddly enough., no ooourrenoe of thi. mineral was notsd
in the wall, of the Lodes*

In no instance ha. any ery.talllno for* of
Totrahadrito—T*nn»ntll* been b*erved# i1t. ooourrenoe
belug a. oowpe.t na.ro. and irregular graina. With two
notable ex.optlon«, thi. winoral 1. found only in tha

richer portion, of tho.. lod.. Icat.d in tha S«dlmonta»



Tha largest Individual aaaaas =>f thla mineral
erhi. h haTf Ix*an obaarrad on tha Cam Kotor Nine,
baeurrad in tha rich 7X5 (Footwall V ) Loda on tha
2I»d ( 2797 ft.) lavaX at a point 75 faat Horth of tha
Intoraaotion of tha Lod* with tha Xortham Apax fault.
Hara, tha mlnaral llaa along a narr w (.01 inoh to 3 Inoh)
rollct of altarad and Ino<mg>lataly raplaoad oarb inacaoua
Sohlat whloh llaa In moarti*Carb nata, parallaX to and
e0aa 15 Inahaa balow tha hanging wall of tha body. Rather
than lying antiraly In tha rallat, tha Tatrahadrita*—
Tannantlta ( and aaaoolabad aulphldas) waa =>baarrad to
form a dlaoontlnu >a 1llns ahloh althar oaauplad ona or
tha othar of ilia rallat*a aontaot. with tha “uartt*

Oarb <nata, or aut aoroaa tha Il'ollot at a loo angla.

At plaaaa whara tha raHot had baan mora awplataly ra-
plaoad, and rapraaantad Xlttlo mora than a parting Iin th<»
vuartx—>Carb nata, a r»ry flna llna of aulphlda* caa

produ ad. Although tho Tatrahadrlta—T»rm*ntifca Is tha
*r>at abundant of tho matalllo mlnarala praaant in tha
rallot In this location, It la ata wpanlad by oonaidarabla
am..unt« of othar aulphldaa. Moat abundant among.t tha
aaa olatari mlnarala la Sphalarlta, whlah ia aarllar,

than tha Totrahadrlta—-Tannantina and ha* baan obaarrad

to ba valnad tharaby (Plata Til —-A-B)#



Hezt In abun*anoe la Ghaloopyrlta whloh, In turn,
veIn* tha Teti*ahedrlte*Tennantite (Flats VII — 0), Oold
la assoslst'td with lata quarts valnlets and mw.timet
surrounds a snail nasa of Tetrahedrlte—Tsnnantlts or
other sulphlds of Copper (Plata VII ¢« D)J Snail frao-
turas In th* wnarts—Carbonate Oangur near tha rsllet
ara also hasled vlth lata sAiarts and Oold, and savo'al
of thass mlnuts i%uarts welnlets wars sbaerwad to out ths
Tstrshedrlte—Teanantlfte as wall ss all othar ainereis*
Arssn pyrlts ocours as ragged, oorrodad grains, generally
looking crystal cutllns, and hsa been noted ss rounded
inclusions within ths Tatrshsdrita—Tonrantlna, Pyrlte
was omeplcuously abaant, and If prassnt originally,

was spparantly c lately replacad#

The nost striking saosptlon to ths rather exciu—
siwe oeeurencs Of the TstrshedrltesTe*mantlite In the
Lodss In Sedlnsnts, was observed on the 39th ( 5370 ft.)
level, where the mineral sseonpanled oxarss 0 >ld In ths
later quarts valnlsts whloh ara healing and i*eplacing
the highly shattered Mutor Kast Lode, located entirely
In tbs Orsenstonss, Very fins wispy Carbon, howsver,
occurs in ths ~aarta—-Oarbonate Oatvju* of this Lods, and
there Is a possibility that ths downward sontlmastlon of
dseelopsisnt now in pr gross, will sap>ss * dlnents. A

snail on unt of %>halerlte and Arsen >pyrlte were noted In



e polled fr«n thia Lode. (Plate m - d).

A mall Lode was *ne untered in outting tha
eireular Shaft it.tloi on tha 30th (3560)ft. lam . and
ontalna tha a«n. .uifca of mineral* notad in tha
de*oripfcl * of tha 715 Lode.with th* axoapti * *hat
lass than 2 M of Gold and up to 1$% of sulphides
war— pris—mt# This Loda lias in oarb naoecus Shale.
(Plata n-D).

»0 retrahedrlte*?ennantlta »as bn«rT*d above
tha loth (1115 ft.) level of tha Mina, but Copper
atalnint of tha Lode* looawd in tha todlawnts (n*ar

tha surfsee) or* an indleatl »n that aulphidaa of Copper

ear®© pr**«nt b*for* oxidation.






A«

B,

D«

(POIItfOed ¢ieOtlun * 7)» 30th Utvl*
Circular 3h*Tt,

»luxwta of 7etr«to*drite—?eaienwlte (white)
traversing and i*eplacing earlier Sphalerites
irdivar—y Llcht* X 2>

(Pv,lirhed Seati »I XM+ 20), 2lat Uwl, Oen—
trc 4>do»

veinlott of r«tr«hedr:!%e tre»»er*in* earut*
Sphalerite. Thj tttinlet has 'W«ohlttl=
vilui aM 8+¢ not rvplaoa Om apbelerlt*,
bat cuta the -wa £«<>C.".rb*nat’ Oanfjue*
Ordinary Lirht. X 25*

(Ptliabr.d 9octi <ni XJJ»13). ZUt L»»I1*
Pbotwall <A* LoJe*

Volnleta of CtaalOvpyrifc* (iClitc) travertine
oai2 replacing earlier Tatr«hedrifce”ennantite.
Araom»—pr Ita la »0 n on ftvia «pr>er riflht. ‘St
Oonrua la AIMU*e*

ordinary Light» X 25*

(vll™®eu Seatlon XH — U) 39~ L**»l.
Pootvall *A* L»Je,

Oold enolobsc rounded glcbula of ?atrahedrite
Tennantlte* T« Oengue la wortx. This la
Oold f the late >old™*Muart> period* and

eon be seen following freotu”ea«

Ordinary light* X lit*



2>,

A* Totraho It©® Vein 0, T#trah«drlt« Vnlninc
"arlinr flphalsrita i 3; hale.—it*.
40irtii

. - 0, Golt* &1.*r undine
C. Ch*lcopy»,its Vt»ining 20trab*drit*.

>»arll*r T«trafoa irlto.



SWIAL —KITS.

it not otarly to abuadtnt as is
Tetrahedrite.Tennantite, as there are masor us oecuren—
oss of ths Uttar without the forsap, in no o«no has
Sphalerite beon observed, independent of tho sulphides
of sop; or, upon any of tho Lodes loosted in tho So ilaents.
Wo orystal font was noted in tho Sphalerita* and it was
obaar7ed to oeaur ss Irregular names and ms ooar»ely
r.ranular aggregates, usually sonowhat vnlUU Yr<m tho
ago relations statsrlbeforo, it app»a™s tnat Sphalerite
was not direotly associated with any other sulphide
Mineral.

Totrshodrito—Tonnantite veinlets aro often
observed outting across the Sphalerite* and tho latter
is st tines being r«nlsoed by the fomer, (Piste V1I-A).

Sphalerite was not observed ib w tho 12th
(1i*30 ft,) level, and wss not present in appresieble

quantities betweon depths of M».0¢& snd *>100 feet*

OaALOOFYRIT ~ A*D BORBXTK.
Chain pyrite (CuFaS®) u d **omite (OU(PO4jf)

have bam stated to 00our only at loostl —+s where Tetrs—

hodrite—Ponnancito has boon observed* >Ilc wweptioai to



this pul« are known* An la other Copper Sulphides*

i» oryetellins fowa has be«n observed in ahaXoopyrite,
s.od the usual nsouronoo upon the Lodes looeted In
Sediments is ss c rgact masses and velnlete* Bomlte
is aaaoeiated with the Qhaloopyrlte, though not always
present, and no difference in k$* of mineralisation
has boon suggested* (Plate fill — A)*

In a number of Instances, veinleta of Chaleo—
pyrite are found cutting aaroaa earlier Tetrahedrlte—
TennentlVe, but in no ease has the reverse bean observed*
This leaves little doubt as to their relative sges*

Chalo—pyrite gas not bean observed to be dlreetly
ass >elsted with Cold, snd the period of mineralisation
whloh pr dueod the leter Cold is believed to have been
only slightly later than that which pr duocd the Cttal-
copyrite*

These ninerale have the ssns vertical distribu-

tion end affinities as does the Tetrahedrlte—Temantitee

COLD*

Cold (au) la often only in native forn, sad is
believed to hsve bean fisyosited during at least two
different stages* Its assosiations sre menlfld, but
its relative frequency of oeeursnoe la believed to be

United by oeveral particular oirounataneer, in the ease



of th. Ua.. u th. fct#r

Ho hint of enr.t.l1lto. for. ia. b .,

th. OoXd b.la« of Mtur. I|n]ta] ir
t.buU, jr~ou, fom. It oft™ ooenr. la wlaUt.
*>d P1**” . MMiiy .1th th. l.t..t "Xnvl.lbl.*

»ol<l 1. boyond doubt pr«Mnt la th. tyrlt., inwopp.
»l*e¢ and at tIMoa In tha Stibnlte, being vary finely
dirldad «id More or U u regularly distributems

Tha "Invisible" Oold la oatimtod to ba proaent
In tho bulk of tha Ora to tha extent of perhapa 2 Drt,,
*olng largoly ssodsted with she early at"*a f minora*
1lantion whloh produced *the Majority of th* Araenopyrlte.
Tho pvesenoe of Oolu In tha wary early “narts»?yrlta
pariod la unquoitl mad* but It la bollevad to be In
mieh aweller proportion than tha Oold*Arocn»pyrlte*

uarta—Curb nata aas>oiati m.

e "Inrisible* Oold rafara to Oold In very finely dlwiaad

atata In 3ulphldo MInarala, but not ahenlaally coined.
<






PYW2FE .m i. PmosT tl >ai yf md ./aiLafawd Uootima

A* (Polished Seotlua JOM-13) 2lat Level.
Pootwall "A" Lola.

Ghaloopyrilta (light) and Bomlte (dark)
In Quarts* This nay repreaent ax*
solution. Ordinary Light x 25*

B. (Polished Section XX —11). 39th Laval*
Pootwall "A* Loda*

Tetrahedrlte*Tennentlfee (light gray) la
being replaced by Joldt (centre of Photo)*
The Oengue la quarts* A small fracture in
the earlier quarts cuts Tetrahedrita—Tennan—
tlte and o rntalna fine Oold and later quarts
ordinary Light. X 25*

C* (311 la i lit). 39th Level.. Shaft Station*

A small (o1sn) quarts—Carbonate velnlet
containing Arsenopyrlte tre—wsea highly
aarbonatiaad Sraenat >ne. The Oreennton*
contains fine Pyrlte and Areen 'pyrlte*
Crossed Nieol, x 'HA*

D (@Jllda 1 61), 23rd Love}* Croancut West,

Fine tAiarta—Garbonate vainleta traverae an
extremely oarb >natised rook wt,.«h appeara
t have been an Andealtlo Leva. Drndrolda
«r an unknown bluok mineral follow cleavage
pianea in tha Oaloite* (They probably are

**>2 .
Plena Pol* Light* X 2£*



211.

PLATE VIII.
A. Bomite in Chaloopyriue, "« Sold Alcng A»oturo
in Totrahedritw and
vUa.'tz,
C. quarts Vflinlet Cutting D. w.uarfc*—Carb>nat« Vein*
I&tranwly Altsrod lot cutting Pr«vlouoly

Greanofcono. Replnood Ornenitono.



Relative tenor «u indioated by nunorova tiuyi
of —<uarts—Pyrite Or* ( unpayable), u ooapared with
other asnaya of *‘uarts«>Cerb <nat«*Araenopyrlte Ore whioh
waa Mrglntl, Theee samples were oolleoted at varying
dlatanoes ffem the ahiota of the Lodea, and it noted
that the Araenie—Lean Material waa invariably found to
be lying in the aone further away from the ahot, while
th% Areenio—Kioh Ore lay in the Marginal areas of the
*hoot. Polished seetl ms of rieh Oold Ore show no
association of free Oold (visible) with either Pyrlte
or Arsen»pyrilte, In oaaes where these sulphide sdiwrala
ooour with visible Oold, the Oold is aljeost invariably
of later origin.

As there appear to be two rather diatinot

ages of both Arseu >pyrite and Pyrlte, a elasslfloatlon

an regards Oold aontent <f eaoh particular period is
d'.ffioult. It way be stated, h”rever, in the oase of the
Arsenopyrite, that the laek of proaeuee of (coarser)
variety appears to have no affeet upon the Oold oontent
of the Lodes* The heavy einerealisation of the later
period whieh inoludes eosrse Arsenopyrite is often seen

in areas whiah a»* unpayable*

A possible variation of the oe—.urecee of Oold



.1th th. "rt~"Crboo.t*"*"*p.,.,. wlo4 ,

Mtlon hu bm oh..r»d on»»rv,u. o.c..lm ¢, M

lod.. nponth.Ca.nd Hot>MU*, na. of
fin. «d . >_,« *r.In. va £ o 3olJ lute
P* *» «* Net.—e—j—bon.t”OMgn. of th. Lod...

i .<i.ll»lo»»l BIn.p.1l. .00 «p.ny th. Oold okMiwd In

thoaa oireumat*noa«, rad th*r* la n hint of Carbon

affinity. Holthor ar« minut® quarts haalad fraotoros

aaoaiaarlly proaent In tha ’loinlty. It la aotlroly

p aalbl* that thia particular t"po of Oold ooouronoo la
dlsa olatad from tha <wrrtoCar=">nato—Ar=on T»yrlto
ported, but tha rathar ob»t ua look of aalaotlvity of
th* Oold for any Inelttdad mattar In tha Lod* vould tond
t > Indloata that It waa oonnsotod with tho olnarallaa*
tlon, suegsatad.

Conraa and ilna fra* Gold whloh oooura In th*
riolnlty of th* oir*>rlf*rous sulphldss and oarb naoocua
roliota haa b**n rofarrad t <In o prawloua saotlun*
Oold In thia parlof n(w)rn*raliaatlon« oeoupl*a amoka
and alnut* fraoturos in th* guarti—Cirbonat* 2?n(pia# and
la assostatau with woarts of a Ilka N5» At timaa tha
Oold roplaocaa th* walls of th* fraot«r*o* as wall aa

aprwarliw to roplaoa tha ot*>rlforoua sulphl los with



N

chioh It nearly .luy, ooeAp.# (mt# m w"

Pyrite and Ars*m >pyrlta found alongaid’ thaaa
filled frxaturca. 1. oft«n attaeked «d aomawh*t r*pl.e.d.

It has been stated that evidance which might
indicats a definite Carbon preeipitation of tha Ctold
in thia atage of tha mineralisstion, 1. at baa* Inooi*.
oluaiv®. On «aa of apparent affinity of tha Gold for
Carb >n*o* nia matter, ar« most certainly owaroua,
howewer, and there la littla 4 ubt that tha Gold aaeo—
oiatad with tha Carbon? la a lata pr'lrry atug* of
»rIf» %oua mineral*sation,

Oold ia found throughout tha antlra vertical
range of tha Mina Inaofar as tha Lodes In tha Sediaanta
ara o noerned, It la not M»e opinion of tha writer
that downward anricmaant balow tha sone of oxidation
waa an imp rt®nt factor. In tha oase of tha narr
surfaaa s ne, roairtuul anrlahsumt of Oold may hawa
occurred. A possible exaalnatim of this Is t)*t tha
majority of tha Araar*>pyrita may haw* baan fi**ad of
its "invisible* Oold oontant upon exldntion, reduelne
uh* rai*rastory oharaotar of Ores worlcad during tha aarly
period of “mrtftlonSi thereby making payable Ores which,

if wn*xidiced, would haw* baan marginal at bast.



3tionite (3bj*S") i« reported to her* been of
ooneon ooourrenoe in the uppermost levels of tha Motor
Lodo, but waa not seen by tha writer. a fww laolatad
oaeurranocaa of anall Irreftulayfeacaea have bean seen
at tinea*

A anall ( 6 Inches ) Lode of fiarts and naaelve
Stibnlta waa observed on tho 27th. { 3226 ft, ) level
Sn oarb <naeo >ua Shaleii, Juat South of tho Interaestlon
of tho Oan Spur Loda with tha Oan Loda. Thia Loda
aontalnod up to 6 Dvt* of Sold, but in a poliahed aeot—

lon of tho nasalve Stibnlta, none of tha Oold waa visible.

SCHKKLITK

Sahoelite has been observed as anall eryetols,
on rare ooefcsiona In tha Motor Loda of tha 5th. (I*60ft.)
level. It Is reported fron aovoral analler Ludoa upon
tho Blffal but apparently dooa not oeaur In
quantity. The ooaurronoe of m MWtmr of alseabla bodlaa
of thia alLueral has bean referred to in the aootion

ce.llxv: with tbs Miltewstere Oranltie Stook. (FatTO 26)



J&S&L 1&SAZIW Iff ?SrJgL&iAYAB OH .Kaarcir,ft.

** underlying m tnui for tha rolatiro profitst»
ivity a*» >f tha pay shoots of the Lodsa
loomtad lu the Btt*vnyftn Oroonttuw** ham been atatod.

In * prorloua Motion* to bo a roault ->f their position
ralatlw* to that of tha mat-*P(Jld*Fault Strueture
Tho individual Lodes In thla oatagory *®% tha Can*
Petrol, , (km Spur* a** Footwall *0" ( In part)
and various minor lodes assceiatod with thoso naaod*

In Bonsral, tho Information in tbs ssotlon on
Oanjruo and Battellie 9iner*Is found in tho* "2x>dee in
tha Sadlasnts*" is alse ar'plioobls in tho oase of tt»
Lodot loented in tho ttreenstones* Thorafcre* only suoh
data as Is neoeeeary to illustrate basis iiffereaoes
between tha suitas of minerals in tlja I"“das in Oroanstunas,

as oosi>arad with Lodes In tha fladiments* is given in t*us

MtlIUk™*



The following Table lists the Gsngue end
Metellie minerals observed In the Lodes loeated iIn

the Greenstones*

—SUMmM XiWNE%

Proportion;
Minerals*
ajLj&iii
quarts,eeeee™ ... - 70>
. Carbonateseese ............. 25*
Chlorite (and Paragonlte)......... . 2%
97*

Phallic Nzsm ia.

Arseconyrite (I"sAsS).

cot 1056. (Uuper
S2LIFtYHN Y ...

(Loss than) Ujst* «

Sulphides Of Oopper end 2ino.**»*»*** ***ee



PLAT??  IX

THI* AVD POLISH*2 3/.CTIOM3

PHOTOMICROGRAPHS

ASS

D BGIZ 'TIOIS.



>MBJkJmelaU a aLJhii m | Islutml Mutism*

A,(Polished Seotlon XM — 39)* 23rd Larsl. F> twall
"A" Morth,

Burly Arasn pyrlte prlama ere oorrodsdj
mone exhibiting b'th freah end ragged
edges. At the left e br 'ken prism Is
rooemonted by Ister ifciarts—Carb nets.
Ths Oangua is Chloritio Suhlst.
Groused Hiool, X 20,

B. (Polished 3eot'on XM ¢« 2i]). 31st Lavel,
Gam Spur.

Karlier Pyrlte Is being replsoed by prisms
of late Arasnjpyrxie. Tho Arsen pyrlte Is

In turn being attaoked by .oiar'ts, Tho Oangua
Is Chlorite, ?araf nits and Csrh nates*
Crossed Nlool, X 120,

C. (Slidet G — I*). 30th Lavel. Gem Spur North.

Sheared and Schistose Oreanst >e o0 ntains
fine Arren pyrlte and lenses of Cerb nets
minerals, and is highly serialtlsed and
ehlorltlsed. war>t»*Calolta rsinlets
follow sohlstoslty8 and oontaln ooarae
Araen pyrlte aryatals whloh sre replacing
aarller Pyrlte. At the right, quarts with
""mmb" struoture Is attaoklng a slender
prism of Arsen <pyrlte. Ordinary Light X 11#

D. (Polished Ssetl>n XM» 2). 17th Lswel. ?etr 1
Lode.

Stlbnlte showing polysynthetlo twinning.
Crossed Nleol, X 25*



219.

2UT.  IX.
A Ar«anovTIto i . 3* Twian*d Arson pyrit*
«n”pyTIto in ax t» Crystal* RoplAOlim
Pyrit*.

Da im>ly»ynch®ti* toi**
ning in 3tlbi»t«*

*nl

) kiEo
In 30hi«too* 3rocn«t<»ra*.



OASDQK «WKRaL3.
— QUARTZ

Tho sflurta of th* Lodaa looated i» the Oreenat“nea
maybe d.acribed a. bein* *llky whit. i, oolcur. ineliOng to
pra.ntah in a.luaion to tha relative aa unt of Chlorite
and Parogonite oreaent aa pallet* in tha 1 la. Thoee
reliota o nai*i, € ino Mpletely replaced ilci itlaa i
Oreenefcone wall roeka. and are alwaya present in tha
Payable portion* of the tadea. In coatraat to the Lodaa
in Sediment*» those located In the Oreenatbne* «*ldem
contain large relict*. Tha.-a is little op ro aatual
«ill ,'Ification of She Oreanet >nes bay >d the well*
defined walla of Xe Loda. slth x<h mall ttranoh "welna*
leading into tho foot and hanging walla often are of
greater *muta c ntent than the Lode* pr pap.

Although a figure of 70i i« given fop the
proportion (by volume) of v«art* preaent in the I’>dea
in the Omenstone, the percentage would deereaae in fiTour
of higher Carb nat«* percentage ft tlaea. 1In >e exp *ure
at the North end f the Own flp<* Lok on the jbth f X/60. ?%)
level, brilliant thite Carb nate appi—oxiaeclng to Oal—
oite wui t t>tha extent of over 9°/ * point

wh*ro tiw Lode waa 10 luabw iu width. Similar oaaea

have been Koted in the upper level* the Caa. In case*



th. U&» m both nuMt r'ah, tb, (-|ir%1
oont*nt »oy rang* u high «s 83£.

If. wsa stated thaf la tha o*s* of thr* fediw*r ,ary
Lodoe# thre« *50* >f quarts **..* re*©*i.is*d. tM» 5>*
not appear te be true the eas*. T Lou™ *n th»

Bfcji nlunv only <JUf*rent periods during
whieh ~u* ta was deposited# &rs rvs<>griscd. Th* first
of thes* periods was that during vhioh the *ua—ta Car-
tB>note of the a’ipidio«ttent stage was introduce, Th*
seoonv4, and apparently lest# period of MParts Minerell—
satlon was that during whioh the shattsred vuarta Osrbo*
nate wae heeled by later quarts with winor Ct"b >nat* and
Fro* Oold* (Plate Till — 0). It ia apparent that in the
aejorlty of oeaec the Lodea in the Jr**nat >nea did not
receive the very early 'Starts# although replkeo**nt
Nay have removed *wery trao* of ita *xlat*nee. Thia la
not strlotly applicable# h 'wewer# as tha raplaoed
3e<lis*nta noet certainly contained considerably Bore
m<lerta the original Basia Or*«nst n*a.

As In «¥» oas* of the lodes in th* 2**? vmts#
the quarts of ttvi Lodss in th* Oreenatonea o >ntslns

little in tha way of sulphlds Minerals. Theee ar* usually

ooneentretod in the Oiloritic raliots.



* *

ho Cai*b>natee of iiio
%gg located In the Oreeo.

of **e'*e — W
~ u «—=*F* Fu. «
n M. bulk rf » . ~ N N
r.u«n n AN — [
FrkL ke o n FphE* »* «»*1l. etU.Ifi«. M.« UF wll
r"k b 7, 5dd th* «***«"**t~d n » . « th. b«u,,, thr.

U nwrth.l... IB—ooM 0.W U W 1, M Ilh ottlm

»e »lrtu,l of th. IPMnit m , (rial* nil-D).

la *it th. UM, bnwr, stun Umn UriM m In

Thi»
Bttlaarayan Dulerltoo, and tUh ugh th* Dolomite le

alvaya aero or 7.ea0 oarb rutted, it ep»>eara to be a aeehat

httro realataut than the Oreenatonea of ealrualvo erlglLy,
Alteration of the Oreeoatonea by o*rbonatia*ti”™n»

extnoda for oonoldorablo diatanocea bey nd the veil Aefined

walla »f tho Lodea« A aulte of 5reenat<mea wea collected

by the writer upon ihe ,).M (3970 ft.) level, and the
amount of eai*b net*o»tl n Buffered by the Individual
epeolawn, »«: f>ud alvaya to be Invereely “npoptli.nal

to tho relative dlatanea fr * the oeereat Lode or lakne*

ive Tody, Thle ia dlaouaaed elaeebere*



out., , 1Ml » PI_

N *  Kkee "-. "f '—>*. < » .. 0« HO '7'»'
Will 00 fcfco* loo.t** A

CHLOHZTM N\JtD PARa®™, JTK,

Chlorite vIWi laaaar Paragonlta an premia ea
hyCrothomal a 1 t m of n dap ~ N
tha Loda and in tha ralleta of imm pUflf rapiaoad
rook of tha aam naturo lying within tha Lodaa.

Parag nita hao out oa«n >bjarvad la olraao—
atanoaa othar than thoaa ralatad in th* foragela™ para*
irraph. Tha Chlorite, howavar, oooura aa a oonatltuant
of naarly all voloanlo rooka In tha araa, and originated,
in part* dapandantly of th* mlrvorallaattlon whloh produced
tha Lodoa. Ihia Ghlorita and Parag mlta which la of
hydrotharwal origin axlata in a pr portion varying invar—
‘®ly with tha dlatenoa fr—» tha naaraat loda or Intrualva
body, aa obaarvad in tha aaaa of tho Carbonate or*ntent

of tha (Jraanatonaa,
Tha Jhloritio roliota vithln tha Lodaa ara highly

ftltarod and o ntain atringa and lantlalaa of Garb nate

And "Maarta. fallota T all als«a amaiatontly contain



Ara.nopyrlta anl Pyrita, bain* a tlaaa *. hanvily
iaprwgnited at t,, rapraaant aowplaf. rwplaoa™nt.
In ** tan «aa fw*« <jeld aajuCly notad la t***
Colo.it». Ir * sum ia quantity, in a partioular
porti a of a Lodei h>wafc#r, tht Oold is usually of
gwa*«r oonoa ntratlm k Nu «riai luMdlatoly
aurr undlrig raliata and in ntsvta frcu* arra althar in ub«
muart»*Jnr*onaba Oangua op actually trevoting tho raHota*
Tha origin of tha Parag nita aay ha o naidorad
a* a n>raoX hyir tharaal altarati n of Oraonatona*
Plagi£»a r>raant In tha rooka via firat attacked by
aolutl na containing Cn™a Aa « result of which Al2o"
and SiO” vara libaratad, and CaCO™ was f naad. Tha
Al .0 subsequently reacted with Soda rioh Feldapar in
tha preaonoe of vater, producing H;>HaAi}3i jo"2# Tha
ratio of ooourronoa between Chlorite aKd Paragon!to
would probably wxceed 1000 i 1 in favour of tha fonaer,
Alth Axtfi tha rellcta of Chlritio nature which
aro proaant in tha “varts—Carb nata Oangua of tha Lodee
ar« usually of ralativaly anall sixa, thay have on
ouo.ul <n b«an obaerved t» roaah oonaidarabla dlnanal >na
cna large railat obaarvad in tha Caw Spur of tha 2*rd
i27Vi fvet) lavel, matured war 1$0 faat in atrlks

langth whl la >nly t faat at tha widaat point. Thin



inclusion* of leaaar it., » i
coM®*i*ss arrange* parallel

to th. ™ u, , « »8 th, r> (Irlat! a

WPoO,,p«m .. M, wli(,

Indloatl n of arrested riplaewMnt,

AK*H«omiTK,

*1,*w >pyrtU Is Houilitiatl; in tin
k>das In th# Orse:—atone* and i« found in grea*>at
abundance In and around Included tnd allots of
Chlorltle wall rook and Paragorlte. Aa indicated In
th# table on rag# 62 , the ratio of oooureaoce of
Areenopyrite t1l Pyrlte la greater In the Oraenstonss

than In tha Ssdlawnta*

Thla ulna 'al exhibita the ldantleal forma of
arystalllsatlon aa noted In the Lodes In the SedUxents*
but the ooaurance of rather large erystelr (up to a6
Inahes In length} sh «s that they experienced a aora
favourable environment for developawnt In the Lodec.
located In the Oreanst nes. In sddltl n* abundant groups
of minute crystals ara aowetlawa aeen to form v*Inleta
In the Gangu#* so»a of whloh »xee«d one half Ineh In width*
and oinstitute nearly solid aggregates of Arssnopyvite

ilth only a aaall waunt of Pyrlte being present.



* Akt older, Nr™

P) oorro”’j p.rtUlfr nrltO]< 3pyletU
>mliX) ,,4 -r..hr oo«—.. " wit(l ,,w N

L ** <»e*e X* —*>_ Uthlugh * *,. 1.
pr«.nt I, ti.. —lol»l,r of both VS. A jPu.fo_
P—i»., tt «* foflnltoly b. n 11]

* OC Trtt. In *>» Ud.. to th.

many of tho prim* of Araenopyrlto <f b,*i;
*r* bp >k*n imd —*aammterf by later ,uarta and
Oarb>rmto (Pl.t* IX — a) and exhibit on* or more faeea

of ragpert outline, «d m or nora fro*h faoea,

Vh*n oourinr In th* iiw tpeelaen with Pyrlite,
tho Ara*n pyrlte la oft*n aeon to ba replacing tho
Pyrit* (Plata IX — B), Ho oaao of Pyplle renlaoing
Araonopyrlta haa b**n obaar

Tha uneo™n nla portion* >f pay ah ota In lodaa

In tha Oreanatone* appear to oontaln nearly th* eaae

aatount of Ara™nopyrlta ac do the payable eeetlone* It

would, therefore, be probable that the Ctold content of
the Araenopyrlte (Inwlalble Oold) la fairly o natant,
while th* additional Oold In fr** and wlalble atate,
night amatltute the aole enrlohmnt of the Lode. The
presence of, or abeenoco #f, let*r, ooarae Araen pyrilte

deea not appear to hero «ffooted the Oolc Tenor of the



or.. MIulM | ~ th#r. h>> tow ~

m t«». Slmbr . m% ».rli<str> . alffw.
*n°* ** th* °°ld «m »«e+ of th. LcM 1. e.tco-—..,«U.
rh. mmj.ritj of tha Lodaa io«*tad in th«

ar.on.ton. haw **.» ,t.t.d to haw. t~*fc woli—d*, a.*d
hanging *nd fcotv.»11*# b.toaon whioh tha bulk of th*
replacement and lap* aeration L—. taic.n plaoa, Tha
b*j#Maria. of th. nor. oomplota raplacwant by ‘vuarta—
Strbonata do*, not alwaya oolnold. with th... plan..,
hwrarwr, and at tliaaa tha adg* of tha Lode proper 1
aararal f..t In.ld. a particular "wall”, in thl. .aa.
th. highly Carbonatl.ad Oreanat >e lying between
edge of th. lod. and tha wall 1. impregnated with
Araen pyrita and la.a.r Pyriua, aaauoiat.d with “ua’ta
and Carbonate. At timaa, thi. aooa i. Impregnated to

«uoh gre.t.r degree than n raally, and a. much a.
\$% of th« rook ( by wolwaa)* oonaiata of tha Sulphide
mineral* referred t , Tha Araenopyrite in th... aaaaa
i. largely froah and aoara.ly crystalline* indicating
that th. Impregnati >n oocuirod during tha ..Teral atagea,
of aln.raila.fcion. On « madmr’ of oc.ioa., th...

oryataln .ro aligned .long th. induced achi.to.lty of tha

Oreen.ton.f giving tha rook a rathar atrikinc Bonded

appearuno..



* —thT tt<lotting of th... occuT.DO..

*eo « o of OM., *.*».. ~ Jh to

b.u* **1, * by th. >vnaa?7riu M lu W I t.

Crt««. .. %1.t.., Th. »>m ,Trlu 1. la tuni
SFLT hIM** *— of « titBo.
.pp.r.ntl7 b.tBB rff..,.d b» th. Ut. .mo,,
«ft.n Mhlblt. o«nb .truotap., «nd u ,, . a .tt.oklnc
th. aarfin. of th. w 'l » aln. «l«. (n.t. Ut — C).

With th« exaftptl > of Um k Gstor I'tlittln
proportion of tho Arson —jrits In th* Chlorltlo assooio—
tim, snd Int*nso lapagnation or tho troll roek, tho
bohowtour of this ainorsl In tho Lodos loootod In tho
Oroonatn** is o tstparsblo with that of tho Lcdas looca—

tod In th* Sodtnonts*

mam *
Tho ?yrlto Is ibssrwod to bo pro™ont In tho

ftroonston* Lodaa In s o nsldorsbly uaallar pr portion

than to tho Arson'pyrlts in tho Lodos In tho Jadlasnts*

Tho asjorlty or tho frrits spi* ars to hsvs boon

prwolpltstod at on oarllor poi'lod than tho Arson >pyrlto

Is almost Inwsrisbly th® nor* sorr“dod snd sltorod*
Crystal font shown by Pyrilts In tho Sodlhontory Mos

Is Idontlosl with that bsorwwd In U.oonst<m» but wry



littlo fr««h fjirit. i. a##a, " ifc ia 6oubtral fdet
thr. 1. than on. ag. r»pr..wUd#
Pyrit. 1. .owe* M a.ll ro«* a
Ift 0*—o.natono. .ad in Ghlor—Itie r .U c*ft within th.
bwlng of»«i replaced by Ar*"pyrit,,

ath.r than r.1.tiT. rr.qu.nay of ooouraro.,

m* *>v*) *<MA.rain* . ...ond p-riod *f nln«r«U..Uan#
thor. 1. littl. diff.rMWtt In tho pyrit* ob.arvod in
Or.on.ton. .. « with th»t in th. SodUwntary
Lod...

JVXBBXTB«

Although found only in spar*, quantltlaa in
pr.«ont working horlxonn, atibnito a.. norortholaaa of
oonaldoablo iaportano. in th. uppar lorala of th. Oar
and Motor wh”r. it at tia*a fonaod largo bodiaa in tho
Lod.. in th. Oroonatonoa. fib-loa of aidtha up to n.arly
on. hundrod foot hav*> bocn rop rtod, bat tha a.otian of
th. naar au,*f*oa v rkinga ah.ro thgjr ar. allogod t.
hara .xlatod, la now Ina:»..aslbla.

Form ah an by tha atibaita la uvaually
to «oa».aly granular and raraly bl.iod* In p liah.d
fl.otl n. It ia obaoraad to bo *n agrrogata of Int.r—

grtan plat., and ».a*«a( usually ah wing polyaynth.tlo



twinning, (plat* IX-D)

Aga relation of the *tibnlte .p. rether eiear,
“« 14 to ~ U%#r than all other minerallaation
(ttntnlllc), aueh aa tha vein described cutting tha
Patrol at tha 1?th "\999 ft.) level.

Accompanying thia mineral and lyii* In ita
bmntfarlea ia oonaiderably cleap to glaaey quartl9 of
a typo aiailar to that whloh oooura with tho later
Oold—saarta (velnleta) period, Thl* Quart! mahaa up
aa wuch aa 15£ of tha wlu—« of tha obaorTad bodiaa,
and la aeon to bo of tha aana age aa tha Stibnite.

In aoat plaeea who**" atJbnite oooura, thora
la an appreciably hlnh«" Gold Tenor In the Lode, Thia
ia brought out by amaya of tha Oruda Ore aa a wh le,
Stlbnlt.o alone, end the “uapta—tarbonnto ore alone. The
glaaay .«iarti preaent In the Stlbalte dooa not appear
t >contain auoh of the Sold, aa wao ahvn by aaaaya
of oruda fttlbnite or* and panned —wnoontratea of the
eana ore, Th<* tenor waa ao allghtly afraoted by oo»—
eentratl n that it la not fait that the quart* contains
any appreciable mmunt of the Oold. Ho Oold waa viaible
in My of tha poliahed aooti na of atibnite whloh wore

etudIxl. ud It U .0 b. of th. <tnrt.1kl.*

variety.



la upper U m oxidised gro+ of feh§ Oam

— J-unujr

This mineral pr *>ably «PPr ?1Int*i Stibiaonlte
<V W

»ee Cold waa rteu to hay* Eoourrea la
quantity near the larger bodies ©f Stlbn fee and ita
Oxidiaod rro*uotO# thla might poasibly reprtseni
aea >ndary oonaentration of tha "inviaible— gold aentent.

Little Stibnita appeara to have been eis uniered
ialow tho >'nd ( 3970 ft.) level, utd thla aay represent
- form -f Mineralogleal Bottoming. Zt wes very .fiundeat
between tha aurfaoa and tha 9th (1010 ft.) level. In
tho Lodes Id tha Oreenstonea, particularly the Cam and
Petrol Lodea.

Of rether eurorising nature ia Inf >mutlon
hioh would indicate that ulj trace* of Antimony
were pr* ent in the neer—eurfsee orea of the f—IlUen
Alannah Lode, and that at tie pl»ee in depth vaa it

enoountered in “uintltiea of any a —neequenoe.
A aanple oolleoted on the 27th (3220 ft.) level

and atudied in p >liahe.l aeation did not differ in aw*

deteefeeble nanner from one aolleoted up n the 17th level.



op Mmum,

Th* —mow « « » ,* | fcvrtf.ro», M*k U »
in «— u *. u th, b><0 o,t.d tm
u“ of »ee f oK M M .. (LU., W |
4 aataili* atrongly raaawbliu* T#Ht:T*.
halite it* h«* baan bsarvad in *<*» of th*

P liahad *>*tinna of tpaoclman* aollaatad f—o* th«

p > i—na of tha ~ ~&P and * >otw»U *b* Lod* 4 whiah

lia 'a the Oraenat aj# tfnf>rtuaa*«ly, thla nlaaml
Aa awry fin* and la pi*aaent in auoh niuuta quantltiaa
that It waa not poanlbla to nako « p<aitiwe® optical
Idaatlfieat]l n, although Copper waa 0*ta*t*4 by a*«ro-—
ohanioal maana up >n uaa oaeaal a,

tra aaarolty of tha iMIphl~ta of Ouppea
Lodo? in tha 9ra«nat™naa» aa aocagpired %tjth thair raleslra

fraquamr/ of oonurrenea in tha <*dlaantary LxSaa
intaraat* If tha ainaraX

In tho

praaenta a problaa af aapaaial
in tha ora* of tha Saa Spur and Kootvall "8* aould ba

pr rati to aa Tatrahadrlta—Tonnamita, aa It ia ball*rad
to ba# tha pr~blan elpht ba aiepllfiad to tha fallowing

axtantl

1* Vha Motor *aat (Ou ttlnarala proTan to praaant)

la a Worfch—llouth atrikin* naar vartloal Loda

af daap aaatad origin, aa ara tha Cae **ur



k>»

5*

Foot,r«11 Uth »uwh lying in
tha Op«en«t me in part(£orth), .*oh of

theae lodea haa a o>unterpart in tha aedi.
menta, constituting « Southward extensl n.
Those Lodsa loaatad in tha dedlments upon
which Tetrahedrlte—Tennantlte haa been
observed (Sot r, Ceufc'e, ? >otwall "a") are
lorth—South striking# naar—rertioal Lodes

«f daap stated irigin.

All Lodes (channels) monti ned in tha two
prsasadlng p*rv:r»pha, originated thr ugh

tha development in; relief of similar stresses,
Subsequent strsseas T minor nature which
dewnlo 'ed end were relieved in a like r nnar,
would not necessarily hawe oean transmitted
into the Radial Relief £ones (Cam, Petrol,

etn, ). as s result, 4eTwlopment of fracturing
st s particular tim», in tha Hurth»S uth Lodos,
could haw* oearrred independently cf the
BastoYest Lodes*

Lack of fraeturin* of tha Radial Relief £onea
could have Inhlbitel the ascent of a parti-

cular period of mineral bearing solutions*



Te f««t oaanct U* ho««r»r, that

<,k typ* aunt hav« pliyad an I*j>ort*nfc rol. la the

r.*Xta»t I n.r.ll.,tion, *A it 1l. <mtl,, ly g ~ hu

that other Mplaaatl n* for tha .Jn~dar 4. tPth <
0»PP*r Sulphlda. la th* U <ai J* th. Or* >n*toua*, >*y

Ktllt,






fa PnsripU % vf HUn

(Pollahad Saeti >n XM — 12), 39th Lowvvl llotop
E*st Loda,

Tatrahadrita (fjroy) and O Id from a Intar (told*
quarts veinlet in ijuartmeCarbon®te Gangua. ha
Oold haa raplaocoad tha valla* of tha fraotura, both
in tive Carpus and tha Tatrahadrlta*

Plana Pol Li*ht* X 25.

(aitdat ft**) 2>th Laval* Petrol Luda,

Vain quarts with Carb nataa* Sariolta* with tha
aantral (Black) portl n baing Chlorita and

aonatitutlng an unrwplaaad rallot of Sahiatoaa
Oraanatona. Oronzad ffl*ol» X 1%*.



futrt *,

A* Ooia «ni to
In

n. Petrol Lode .uert*
with Chlorite*



»»t.d I, onljr . T,

» th. wn 1, Oof .., IH] fWwiM>
o«ourr«no. th.n o*rp,, Sulphlc... On. Moh =>oeurr.n..
» « «e».< on th. C . ., OF th. M , N ft>)
X»*H, to th. , ., dg, tmM of k7 fMt
fw. th. n..—.,t Thl. .,n.i.».,, of ,
I.ntloular of th. -In.N1 .Ight Inch.,

by three feet which paralated owe th* full height

of th. drlvm (five ?a#t). flare. th. »phalarita hud

been rolled and minutely ahetterad,, and e ntalnad
* minute inoluel na of Araen jyrite whloh It

appaarad to he replealng. It vaa slao traveraed by

taawruua minute *iarta relrilete which cemented the

fraaturea.

GOLD.
Tha ooourrenoe of Oold In the Oi*eenat na Lodes
la only allghtly dlalmllar to that of tha lodea In the

Sediments. Thla o nalata largely of tha affinity uf

tha 0 =Id for tha Chlorlta of the Ore«natonaa, relative

to tha Garb n of the 3adlmenta«
Tha Ove«natonea do not appear to here ajBoarlanoad

tha fity aarly period of Xlata Injoatl n, whtoh contained,

poaalbly, a amall m imt of Oold, but tha avldenoe la

not antlraly eonrlnoln*.



to .MItlo., th. 3old

»F »Wh PHIw toU! fl,
lotm, thja to % (M 1B th#

stlhBU# la nUUnX j

tn
»* th.

in ww.h th.

* 0*lroe.

*> .« fro. th. for.*,1,*,. B. >(Mltl MI

tlon of on»,M.n.. «... b. gi,,»,

Oreonstono boaln®lrull °* In th. Sodlitonto, jj.o «pply to

—.n.nM, tn»rTiFr |[Muim to ,,*,M

,n #

Fonai,11 m of eaibry >nlo oasnnels through Various

1.
eauaes, and dynaale altaratl n of tha adjacent
Vail Hooka.

2. Injaotlm of*Feln Intrualve* ali>o« portl ns of
tha Channels and ther sonon of wtakiMss.

3* Adjustment whloh reopened channels and fractured

th* Intrusive bodies therain.

OTH'. —MhTALLIC MUL.UAU MAT a”A 11l IHti oKK.

Hlokol, Bismuth and Mengaaaaa arc noted In tha

Tables of Cnoentrate Assays sad apparently oxlst la

small quantities «s aacaa<>ry Metals ia tha alaurcla

described. Zealley nentl -ns Tellurldss aa havbg b«an
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»

F oxxxxx Bo th* W ) ) .
to oxlat, u this MJ"-!L B’«on showa
A. th. N N N

« ... rooultlng a *. f #T th.

1. -t .l1l«h.lr dIfforwM, th>1 .r. ,,rMW<d ,c >Told

***potiti a.

1. Fomotl Of — bn,m . ohomoli thi—.u«h

««0o»0.. «d 1JhMI. .It.rot! n of tho .dj.oont

«0il RooOks,
Injootion of—-Vom la'«ulr.« slot* port! no of

tho Ohonnoli and thoi* sonos of wotimos*.

3« Adjustment iftieh roononod ohonnolv ond fractuvod

tho Intruslrs bcdlos fefcorola
oolutl as of hljh slllos, but lor

alonr fnuttored —< rooponod

4* Asooot of

sorb oat*

ohonnols* This proooss roaultod la tho fomstlon

dJ.soootlau =5 quarts J*oploooBoat hollos

of OHPPOV
Thoao bodlos

aid porhaps lavoJdrod alnor fllila*,
worr vary l»« la Csrb>nato.
Py~ito fiss pr bably forasd In tho proooss*



2i*0.

k* 10K “¢” r « m tu . of
of the dark
p -~ u,”*. mu. 4 On
P« , tPu .uu. “f **" ft,la —
*».* 1 T N ’Ut*d *I"h N * kg <~k
this I1ftara. r* “me *—
ma™nltud* ttUk ,,0p, |

®mJa’ LN nt ot
. “ e qd exwex ! N and rtttPtag of |

pr.*™ I, N «j...nt ., . rook,i

Uu M Of Solutions ruUh U 1UU. ,,

*

»«oo«pii”™a replacarsnfc of wall rockm and partial to

owlets aaalailiatlon of tha shattered aarliar <*«rt,

bodioa In th. channel.. Pro...... of replacement which

occurred inolude Carbonatiaation, Chloritisation, and

leaeer Sllleifieatlon and 3erlcltis*tion. At tines a
o*rtsln amount of Albitisation appears to have occurred.
At least one of the ages of Fyrite and probably both the
ages of Arsenopyrlte occurred during this stsg«, tad Oold
In both visible and "Invislbls” forn was precipitated.

Alterations appears to haws basn arrested at a tins short*
lying
Thlc is

IT before the adjacent wall roe* cad older uwts
along the channels had been completely altered.

illustrated by the presence of incompletely replaced
lists lyln* coopletsly within the channsls occupied



Ur 0 «,«. t, RULbIT .

“f J*PI,t *« I<*t.rruptlon or . ohm*, in oh»l..i
rtatur. of the -©lull >na

Ilhla »u a ppdongad and probably an Intamlttanfc
proaaaa, whioh racurrad by indlatinctly itpir.t.d
mtagaa, and rarlappad Int™> both tho praaaadlng and
following parloda of activity.

Adjustment of Miner a num.aca, it la Ir*loatad that
ti e+ disturbance night hare boon trsnanlttad only
alone Korth* outh Linea »f weakneaa, Irrecul»rly
fracturing tha prawl usly deppalted “uarta—Car—
b—ruta lodaa tharain, in thia Inatanoe, tha Radial
rtollef Zonaa (Kaat—ffest) would have baan affaatad
only alightly.

Ascent of solutions rlah In ftilloa and baaa natala
(Cu , 2n, Jb) along ahallarad Bonh-r>outh striking
Lodaa. Foneatlon of tha following nlnaralai
Sphalerite* Tatrahadrlta—Taanantlta, nad Ohaloopy
rita with Bornlte, eceurrad In tha sequence naaed.
IlhaM alnarali oaour In aaall quantltlaa along
Carbonaoa ui rellots and inclusions within tha
Lodaa in tha asdlaents# and to a far I*sssr degree*

tha *orth—-So—ith Lodaa In tha Oreenst nes.



*£.

In vimm of he apura. oiounbo* of thla typo uf
m’n«reliaeti a, it i« poa.ibl* that thla porlod n i
of ahcrt duratl >n, Appreclabla Sold waa Intr, dud4d
during th* final Hana of thla porlod alnoo *mrr
high Oold waluoa arc .!»,.* ia”~ubly M .aoiat#
with MouMnw* >f ooppor MdiMirala,

9* AdJuotm«nt of winnr «r>nawgu*noa «ff«otlng ell Lodea*

10. Aaeeut of aolutiona rioh In Sllloo and Oold* Thla
pr ooaa heeled tho fraoturoo produced daring the
pp*?lotti peri >d of idjuitetnt, fonalug a varltabla
network of nlimte juerts—Oold ralnlota of Imri*r '
Cert n*to aontent.

Generally theae volnlota o—njut of *iarta ohlab
oeaanti end roplaocaa tha fraetured «uerti.*O«rb nate
Oangua* At tlaoa, tho Oold la aeon ooaupyln# the
entire width of the fraoturoa, m \alao roploo** the
Oengtta as wall aa aotalllo nlnerala of eeriler goneola*

11* AdJuatM.it - Minor Conaegueaoe*

12* Aaoont of a lutlona rioh In Antim ny and ailloe with
Oold* Thla pr tittoed fltlbnlto, g=.aaay >aartn and Oold*
The bulk of tho atibnlt« lloa in tho ftoma ab—wa a deptti
of 10'X" feet aixl la of greatoat oonoontratlon In tho

Can and Petrol Lorfoa*
In aontreot t tha bulk of prowl *»a einorallaetiu***



13.

«U. P.rl.4 . w nn, milaf wlth »

‘Inw i*pl*o#«nt being tiwnlwed.

Adjustment* of minor e,me.qu*n«n,

fUMU*. ,r W r « Oarbinat* u ,~ 0O U1IA
(Kub',1.) ,.prollM, d.p~

Thi. O ,~UTed efWr eonsldereblo i,p»# ,f 3**10n ,

BU* # the Uttar pert of whleh, denudstl >n end

oxlaction of mer surfso« ores oeurred.



TRBATIVKITT.

Th* flrat #*<*oorder! pp iductlon of Oold from th«
Cam and tor Ar*a «.s in 1907, during whloh y*ar,ro*k
t>n th* 0» O01*1n* W*a tr*at*d. Thl. eon*lat*d of a am.ll
a* vint of matarlal from che 10c foot I*w*l, mt raa mainly
fro* quarryinr ?p« ationa in aoft Scftlat and br >kn «i«rts.
Th* troatnant fa*illti*a ooralatad of two Huntington Mills,
and a oyanlle plant waa und*r o.natmotion, During 1908,
whan quarrying “‘p*ration* h*d o*aa*d and th* und«,*gr und
or* beinr oru«h*d w*a found to b* ¢ nawhat refractory,
Oold ra.ov.rod, ««m chiefly from th* eyanld* and allnaa
planto. Material mlll«d during 1909 w*a found to contain
e oon*ld*rabl* m imt >f Antimony, both *e aulphld*, and
aa oxidation product*, which waa cobbed and not arnt to
th* Mill* Th* plant than * nriatad of thr** Marshall
bollara (12, H4 and 16 h.p.), a rock b.aker, two Hunting-
ton Mill*, rnd a third In th* e>ura* of *r*otlon, and a
?awpl*t* aendu and allmaa plant. »at*r waa b*ing punp*d
fr *1 th* Cam *JMft which providwl 7000 gal?.ona p*r hour.
Th* Motor Claim* ala”™ started produotion in 1907# *b*n a

o naldarabl* am wnt of rubfcl., milling a< high a* 10 Brt#



ate.

r N\ [ ld 7 MOLI *_ p’-’.’
*« pro....... , . m Jop

portim of it wa a>rta<! out bafora tha o i
raaaining natarial

we.l t, th, « U . 3.»xnt..o t™ _f thl, .n«:»,nj (both
« —Wdi — oxl,.., n om
e«pl. ....r.4 .unt.In.4 67.SX 3b.

for tho Motor Ol.1.. oowlMod of . fi, ,t,* sMA4y,r<Ift

“ill. .no « « rig. Durtn* 1906 «v. 1909. addltl.oa

ti—a.ta.nt fa.llltlaa Jdwi to th. plant oon.l.tlng

of h..n.r fl»» atop gp«*itT « m »ith gas angina,

and a U50 ton aapaolty oyanida plant.
Aftar tho formati on of tha Can and Motor Oold
Minin# Co, Ltde# In 1910* vhioh amalgaaatad tho Cam,

Good Sh«v>hojM, Mot ip and *>na additional adjoining

pr parti**, pp duotlon eaaaati# and tha oonatruotion of

a now axparlnantal plant vaa started. Thia plant# vhioh

baga*. ?i*>duot!on in Oetobar 1911, conaiatad of a ball

mill# Poaatar# and oyanida plant and vaa found tj ba vail

adaptad to tha fcraataaont of aulphida ora# vhioh ia rapop*

tad to hava avara®ad 10 Dvt, Kxparinanta to dcta mlna

tha typa of tpaafcaant to vhioh tha ora vaa scat aaanabla

a>ntinuad] and it vaa found to ba p—aating« Tha than

eodarn radunti >n vorka vhldh vaa offieially opanad In

1#000#000 and

January 19L+# vaa araotod at a aoat af /

vaa fait to bo arttafaet >ry fop ell naa<2.
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im t kn Mgto, -

** ehown on «* 1014 no* 3h*at ara th* power

* >uroa and .undry «!**. f**tur*a. f~r water tuba bollera
with fire—boxes desirned f r w od, which was supplied
(by cutting 10*10 »11*. distant) fro* a light railway,
and which w*r* «o omatruated sa to facilitate aoworil ™
t> coal, operated two turbin*a whloh generated alaotrioity
for all needs,

>on examlnetl n of tha 1914 pinv Sheet, it *ill
b* notad that tha rill suffered und«r tha handieap of
having t' handle tha entire pr >duct if grinding froa th*
beginning of th* proees* to tha end, Aa there waa Uttla
or no sorting, and no oaterial waa waatsd in undergr und
us*, a considerable pr >porti n of tha (run of nina) or*
roaohing th* still was aithar barren, or s naarly so, as
t & render it unao™osiloal nwen in tha O”spany of tha nailer
proportion of riohar or* *wiountar*d, A glance at tha
pr*o*edlng Flew 5h**t will show that although only th*
ftlavlost opm U na (*.«. try arushlngj Hoaatingj
Cono*nfcratlJ<>n| Aralgaxation.] Oyanidation) wara utlllaad,
tha treatment was long and tedious| obviously due t tha
faot that th* antira pr~Juat had to bs pr*par*d for rating,
ro.«t.d and .ub..<,u.ntlT tfm th. «wh

pT portion of winhld.. »d Mttv. * 1* h.w -lth



a"nr r« oot.buU 1#,, ttua w

paro«nt (I1S) of th. trMtsi,

la addition, It *11 b. noted th.t thl. ,th,d
of traafaaaat .Tddad .nr .tt«*t to oon,«t,.,. « MbI.
h**TT In th. allaaa. on. waald.,. th.
hIRhlr frtabXa Batura Of th. .ulphld. mIimrtl. fc, th. or.,
thl. would bogln to apooar aa a rathar aarluua .T.r.Jght)
on* which iu to bo rsgrott*d at a later data whan th*
aoounulatcd . 11.»** frum thl. plant wore I*t mt on trlbuto.

Troafcnant continued along th* IIn*. ah wn on th.
1914 Flow * 1001 during tho wit yo*r« to 1919,it whloh tin.
th. o >apany wa. rcorgani*ad, (On and Ik/tor Oold Minin*
Company (1919) L*d,) aft.— whioh th* unaatiafcctory nathod
of Dry crushing} floaotin*,w*ttlrw> CI...Ifloatir*n|] and
Oyani'lstl >n* wsa aband<n*d, and expa—tnental work was
instituted to find . nor. suitable trestnant, this proved
to b* Wat crushing and Cnncantration* and on thl* basis
orushing again start*d in 1921* with g'0d returna.
During this period, eobblnr of antl»>«y riah nat.rlal
apparently continued, ss s Mining Gownlaai—vnar'a report
dated 1926 sh«ws tnst shlpswits ( of sans) obtaining
sonalosrable Oold wero oelng sent t Kngland for trwetannt*
Sllnes had boon trasted during th* p*rlod frwa 1914*1925#

with g—od rksuit*, but it ft* not known wh*thsr this was



done by the ”"oapeny or a Tributor. m IgpA
utor# ** *926, an outside firm

obtained a tribute to »N.—¢g «

n Kotor \nd during
7" r' 2990 0UNOM <* <" » 1S.2JS ton. tr»«t.dj
wtr.otlon of 3.9 Itet.,, o.r. rmo<iT.r»d, 3.r.n «ddltion»l
output. fro. O T to 1933 < .W W 18.23" W 1 n
d.tlon of 102,775 ton. of .li«. 125¢ toM of Mn(U) ,
roo .wry of 3.5 Ort. SlIno. 1933. ,,, <Um, ,pp., to

been treated.
I SOCessi cm ansJOTOMNy ™.

The foll(wing notea were prepared by J.C. Stokoe2"
for the Internationr.l Geological Oongreaa, with reference to
the 1929 Flow *heet.

"— Now only oonoentratea are roasted. Stage oruahing
la adopted* one aet of reoord tablea receiving pulp from the
atiugpa direct, while other tablea work on the further product
from tube milla. The pulp paaaea through a eloaed tube mill
cirouit, eacaplng only when cuffleiently alined. Mechanical
gravity concentration haring proved inefficient on the allme,
a Mineral Separation flotation plant haa beon adopted. The
ore c”™ntaina a considerable amount of atibnlte, which mineral
being very friable eacared the gravity tablea, but la readily
oaught by flotation,"

29. Stokoe, "Notea on the Jam and Motor Mine,." Southern

Rhodeala, Owide Book. XV Seaalou, pp. 29*31*
Pretoria) 1929.
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not.ti " U *o ooy ** . Ke» -
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_ K o« , **

«* N

won to

~abl**,  Duritu iqci .
AN furttw @2j>rlmnfcn oar* b*Ing

*7 *d *1th e * « . —.1. f.U
notation 1 «ht pro,, » ,, uummrn, «te gmrlt, .unwo.
tration*

lot ah >wn on tha Flow Sh—at for 1929, i* th* *han**«

fru» wood aa fu*l, for pow*r g*n*ratlon# to Vankio coal*
Breakd >m of oual daiirarlaa at fr*quant iatarvala oauaad tha
Com and Motor to awlteh over 50 KUotrioitj Supply Coi*iaaion

tomir in lato 1951.

jretX "MiXxfl&S CAM AVD MOTOR MIME
A 1952 Plow flbaat for tho Casa and Motor Mina rill bo
»o\md In tho AtMMSuroi* and aa aan bo aoon upon comparison

with th* 1929 Flow 3h**t# only r*latlv*ly f*w Major *hang*a

haw* boan «ad* In th* proa*sa. Kot*«rorthy la th* iMmoval

of th* ball adlla from primary grindiiyi, and th* rawowal of

th* flotation elroult In favur of all*** emasntration tablaa*

w*ath*rlng and r«tr**tasnt of eyanlda dlseharg* of roasttd

pr<duot and dlaaontlnuans* of warkotinf: of antla®jy and autl*

aonlal Oold nay alao b* a««m.
R*o*nt Information Indlaat** that a daelalon to

r*«<adopt flotation ha* b*«n aad*«



tta.

OOLO PRODUCTION CHARTJ CAM AHD

MOTOR MIHEI

Wiowax T%HWR
—————————————— DSABS————tons QTOQE3
Cw> CUI*—.............. 1907-B ,, 2i*.,903.. 6,753,.
Motor Olalna.......... 1907-12.. 16, 68 ,, 7,* /..
Oan and Motor Qold
Mining Co. Ltd....1911719.. 691,226.. 239»990*.
Can and Motor ao\d
MInlnn Co. (1919)
(I ol o [ 1921-52,.0,73~*111..1 ~8,12"..
(Jan.)
Blytha and ttoora, .1927-33.. 10k,025,. 18*231*..

(Tributor?®)

Original
Ovnora,

Original
o*narac«

Mill oloaod

1919-21 far
raaonatmatf

Hot including
o”anldatloa
of allnas,

oyan!datl<
of kitor
ilfH I

QfrAAD TOTAL . e.. *»19£7—*>2..9*570,919.»3*360#14f1,*( i.e. 7*05 art.;

~ P flnaneaa of tha Oold produced hea oonalatentljr aiai*4#d

900, and for 1951 averaged 9M>*



The Eileen Alannah dining Co. waa operating
aolely upon that aeetlon of th* Cam Lod* whloh Ilaa
Beat f th* Kaat end lIn* f th* Cam blook (1.*,
Klleen Alent.an, Aria na Wo. 3, and Rg*Untlne), and
up n th* r* fr m th* hloh< *Ith »
ellghtly different fra# tha aforementioned* waa
< T« J*thalaaa high Araenopyrlte, free Oold oro, ree—mbling
In *ffaot tho Patrol re. a glanca at tha attached Flow
Sheet showa that w«t grinding f tha ora took plaoe,
follow*d by olaaalfloatlon and ooneantratlon. Only the
oonaontrataa «e *a r aated, rath*r than th* ontlr* pr»d« tj
a aatlsfaotory aohane whloh waa not braloally ohangad
through ut tha Ufa of tha mine. It la IntereatInff to
note, at thia print, that tha expenalTe and unaatlafoatory
reaulta Wry oruahtng and roaatlng, uaed in the Cam and
Kot r Mine at about the aama time* eventually evolved In
a llka ayatum belnr adopted by that Company. It would be
awll to atate that In the opinion of the writer* the only
major difference between the ree treated at £hla (lleen)
plant and thoa* treated by the Cam and Motor, lay In tha
ruther deeultory Copper oontent f the Motor reefa and

perhepa a laaaer anount of antimony In tha Klleen aeotlon



Xl4

Tho following Diagram 1, Cf approslmataiy tho
sans porlod an that of tha 191!~ Can aid ,*>tor Flow
Shaat. It nuat bo raraaabarad that although tao blloon
Alannah was traating a much anallar cn unt of ta*, tha
metallurgical pmblama wara by and larga, ldantinvl,

Ths obviously ulnplo approaoh to tha traataant probloma
takan by tho Bllssn Cnapany, Is aaan to ineludc **waral
rldloally dIffarSnt olroulta fro* that takan by Via
Gam and Motor, Amongat thaaa, probably tha nort n tica—
sbla was tha attantlon paid to e”uoontratlon and tc

traatmant of tha allasa.

Tha Bllaen Alannah'™* Plow Shoot for 19U4 Is
glrsn hsro for tho asks if comparison with tha Can and

Motor's Plow Shaat of tha sana data.

( 1914 XLlaon Alannah Plow Swat on ths
fol. OK'ing P*6S,(#5M



of th* Cair ro«f,

Vh# follo**nP Diagram ifl of approximately th.
period a* that of th. 1914, C.« and Motor Plow

Sh**t* Jt "U8t b* r.n.mb.r.d that .Ithough th. Kil..n
klbwivh was treating O muoh .nall.r amnmt of or., th.
n.tallurgle.l problem. war. by and larg., ldentical.
Th. obviously ala*>l. tpproaoh to th. tr»nt».nt p obl.mi
tak.n by *fc. EIl..n C>i*>any, 1. aaen to Include a.T.ral
ridloally diIffar.nt olroult. fro® that tak.n by th.
0.a and Moto*?. Among.t tha.., probably th. mo.t n*lo.«
mbl. was th. att.ntion p.id to oonc.ntratlon and to
tr.atn.nt of th. alia*a.

Th. RIl.tn Al.nnah*. Flow 5h«.t for 191k i.
glv.n h.r. for fh* .ak. =fco”&rl.on with th* Con and

Motor*. Flow Sha.t of the tun data.

Nolii Ul..n Alannah Flow 9h..t on t.h.
following 7.3., (2£5)»)
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C«B end Motor* Mia~*.

Th* following v*r* fupnlshad by th. C»

- n n n eooal, OQf »
f & ** to>**a “ * indi«t.d, b*t th. naao
of th* *n~y«t 1. Ml.aing.
— QAli AMD KOTOR MI*: , * T, N
MOJ ... 56.77..% a n
9.97 ......... 2790 ®t02 . . 61.15
A. ...,
0.53 .. 286 ......... 4.80 F«203. . 32 55
® 1.19 .. 1.3~ ..., 1.60 AI203.. 560
®*el.... 213 .. 763 ........ 16.30 00 ... 5 65
AIp®N see 735 .. 779 ......... 5.65 AO ..V 573
0*0 ii«. 6.16 .. 533 ... .. ... 5.90 &0 - 082
MO .... 4.32 .. 3.9 . . .. «ex . 465 302 .. .# evF
002 .- 6.50 .. 7.77 Uhd*t.  002# HgoO,
-to. 6*98
... 0.zo .. 0.17 ee. . «.... 91)5
MdOj ... Tww# .. Tr.o« eecececee Tr
N2 cee 5*17 -.. 3.10 ....... Un<i«t.

96.88« 99, &~ 100. 0O~ 10 >000



aw*
Anal,**, of Or*. and ProAlnfe.

frodu°tB continued

Cam A5D MOTOR M1IK

m/ }EJmrMox
AU
20.1 (DstAon).............
« 5.6 (D*tAon).............
Aa
1*48* e
3b
3.14
310.
2740 ...l
O A e, 13.66
U §°, eeeerrreeeeenneeeeennns 10.61
Mo 0,09
HE 0,13
O*O [ X i_((oooooo._’o 8*1"6
MO .. 5.79
Alkalis Oxlda* .......... 7,39
* 2O 0,20
Cand 002 *,*,,,,,*, 13,63
(@ U © I Urvl.t
BIO oo . Uadet,
. 7.63
91.91*

1937.

i~UflbacL”"
x?#s (Lvt/rba)

7a (DrtAoa)

1.325*
2*43
43.40
14*49
17.52
0*46
ill.
s.03
6*1%4
4.21
Mil
2.21
0.J15
0*242
2.97

99231

Th* Antimony In th* enaplss analysed durin* 1951 «vrra#ed less
than 0*5)1* and may be tskes ss sn indication Shat I*sp#»*

ore*

(belov M"'Stlbnlts" sons) were being tw ate*.
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°Mmtr,t, at , » *x kgt "fF t* »ra imd
* ».H. Ooodohllc*. I, ***dIn* 19Ul vaa
of I/\AhAVIn-l
_,o f_M 1l e ,n SZSI SSF
In uida ...
~J.56
'\ °. blIn*,i with « 35.05
3,40 12U
Ik ,g r ° 10 a«»— -
Vaey T 591 463
13.21;
1.20 6.35
Sulphur 3 36 o
c*o |A.| *11*16
.lo
002 11.20
x2.60 0.80
%o
.60 30
‘wa* 212° Pahjr~nhalt o5 *e20

7ung«®%io «<ildt
(a«x aoh*.ut. )

100. w

Swll qu«ntltl*i 'f IImnlt«] Ufton find <util« cer*

of Load »e« liHio.i#d#

pr***nt In th* C—-no.ntr.t*.,, * trm«e

tmt *r ANTOHOUT *e« prtMaf,

30. Zeallsy, A. ..V,, op. olfc
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<«P .1ti,,
Po.ron.bXjr »»oh««.a thr,,u.h .

e r—.In.i

Or*r 5**" '« » — A~AP‘h. * I | i
P»» » * —th. for.,* * u *.
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mtlAtny pr«a#nt# na shown by recent analycee of Ores

*« Indicated
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* "..o.(( otruCtUr- ’f u’,(. O-J? an i
N _ u** and Motor Hina
originated throygh 3 Fetkde Dmp’Ux ,.rl, of ~
Cc,.* «

nd xaetonlo diaturbaaoa. ,
cttrt«l* *tagea In tha

T T ofe- e ey
n*tur*’' “hll“ «— — = >»>~1 «~FfU _ ,»*.

rigin of the *ait—<* n

ortg ° ¢ a ’%%Bt} - a* of deep aaeted
activity, and Ita r»?eti ,na t tha over*
y ™ ot«ra atmature of tat

‘riICt "* °f O<,w '« « e In th. .tud, or th.
dl.trlbutlcw «d «... 3F N N latruJd.d »

Pre'e*'"bri*n <sPr¥t,Ui“ "><* »" th. rtl. Id

Of tha World. Th. p eclee Influence whleh thl.

exert.,i up”™n the original folding of tha Sedlaentary

aerlee of tha Om and Hofeor Mina la not clear, but thars

aan be littla doubt that tha latar phaaaa of Igneoua

aocivity whloh wore experienced by tha d«p alt originated,

«nd ware controlled, In tha d omward plunge of tha Main*

JAtd# and Ita deep aaatad o nnaetlun with the lover

P’itlon of the greater regional ayncllnal trough.



9m lonatrlatl n or th* ** .
«*e3»' influenoed by poet-
folding Ign*uua activity b*« *», .
3 wea »'P* pronounced in th*
d*ap*r levala of th* Ulna »»h *» #
Nt Ifc i* [«Qono*lvabl* th*t
th. 1.*.r d=Il.rlt,, , »IMru ,pInf . IluUon ihQiud

*»» originated fm. . .ru.,, oth>,
<* <*s Mein-Fold With th* d*™N«r « not.

loo*II**tlon of *IT»reliaatia» by * placing

fold etruoture 10 a feature not unowon naongat A*

T»rlnea Pr*—CaiJorJan mlniu* aree« * the world, and ij

eell Illuatrated In the exar™*. of the Cam and utor

other dopoalta which nay bu olWi lor aaomar >on. are the

Honeatake Bine (TJ.3.A.), nnd the Xalgoorlle Dep alt

Uuctralla).

The mineral aeaoolatl >n eeen In the oree at the

(e» and Uotor nine# la a»pl« ewlr'enoe <f ita neaothenaal

eondltlona cf origin. With the exeeptl >n the deoroaee of

tlbnlte In &kpth, th* Lod*e ah m llttl* In the way £
alneralcgloel bottoming In e vnrtleel raito >f 5360 fe«t. The

ebaence of lead la i#.teworthy« O>ntr»l of min*rellaatl<m

exerted by variance of wall rook type la well Illuatrated In
the Inetanoea of Lodee In greenet nea, whieh peaa into
eedlmente along their etrlke, oecalng t bo payabl* In th*

prooeee. The pr—eoipltatl n of gold and other alnerale by

Inoluded setter in th* Ltxiea end U:i ooleetlrlty of certain
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—~ .U«1l fold upon .M *

f*UUta< *** *"»“ —e*« »T On aUwaUon la th.
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In rwi*. ,u* aferuatttra and a I M |l attu of

*ha On and r 'c* *ay ba eooaldarad a tjplaal

maa—tham.nl "at—lap”~*.*! n dap alt in Pra—

Caebrlun axfcruaiw and Sadlaontary roaka.
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