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t ory~n o. ? l cv l . Opcni ... l ow 7 will 

dep nd on r su l tc of 5 nd o l uv l t.nd of ourf .. ce drilli und 

th~s~ r sulto sbo• l d b av .il bl b £or shr f t ~e chco yo. ? 

levol . 
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t ltis olnt , th ctu l ai t t thu surf c c.. , • L. • b 1 
d t r . lnl.d when po i t l on ia ' surveyu • 
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sECrIOID . 

Set of uine l ve l pl n s d naotiono 

sho 'JiD.L; v ins • f uu l t and bcddi no . 

11 ..,c li.rv t o oe pt to date l " • 30 ' • 

.. urfe ce pl ns . l " • 100'. 

rojection 5ho 1ine berfoyle depoolt, 

extent ...if oonoeal ed ground and 

drillin, pl anninr;. l " • 100 '. 

Drillin5 Sootion 1 000 s. T· rg t Tl a nd Hol e Sl. l '' : 100 '. 

D1·1111 Section of 30° drill hol e ployed 

in pl anning. l " • 1 00 '. 

J 1 n Projuo Llon s ho ~ing i. in prospects. l '' • 30 '. 

Thenc pl s and s ot lons a r ·t the mine office . 

Oo Ji ua of the l " -- 100' pl roj ootion o.nd tvm ooctione 

cover! n drllli > pl o.nnins h '""Vt.: buen sent to the .clbourn 

office . 



l . 

OF f\.D...l{.FOYL .I!. • 

uzzli~ roatur · in th dev lop ent or tho botto levels 

dot _ nod tho Bo rd of Dir ctors t o cull for ~ooloeioal xruuina­

t ion to advise on furth r xpl or tion of thu m ne d ar oa. , arti­

cul r ly 1h ther t his s arch shoul d no1 b diructed l at ex lly r cthcr 

than do mw~rds in depth. Thia examinnt1on been c pleted and 

n l ett r 1as s nt to th h· irrn n of tbe Doe.rd on u ·unt 7 o tllning 

th ndereround work and surf ce drillin~ r ue . end d so that re-

,a tory st JS f or t his xpl or t1on co l d be undortuken 1ithout 

Cl 1 y . 

Th propos ls in d t 11 \7111 b giv n ) in i n t his r port 

and thuy ar ~lso su.r m ris d in the frontispi ece here . To carry the 

c...a.1pa i gn throu · as duslen d i ti r i. in. noo ssur y to pla.oe on r e oord 

th t 1 lnkill5 givt:n to t hi s initia l plt.nning. buc r C;cor 1ng, to 

m1;; t tho lsnu a i win; t his explor tio • c s l o d technico.l r • 

r doort nd 1t must b soUIJ d th1:4t the r w der knows th in ell 

d is f Jil1 r ·11th t h ... plrurn d u ctions prep r d . 

upl or·ation 1 niDB, l lk y oth pl. ni • at be 

,rep rd t o ieet y oonti ·enoy and th fir. t staPe i n thia work 

io th r of or e tho ploynont of g ol o y s a w y ot t hinking 1hioh 

dir ects t1nd a l lov1s • fre n nt "l appro oh to 11 cone i vt..bl pros-

·Lcts nd all cone i vubl c h pp nin s in tho ay of ny projection 

or n ore- body or otruoture . hdr io a co. p 111 n c here t o 

! ep open ind ace )ting nothi " ·xoopt r ot. h t and here 

is t h t areot supposing ~he gdol o ica l ar .um~nt to be ri Jlt ust 

b foll ovod by the s . quest ions auppo in~ thyt r gum nt t o be 

artly o · hol ly r o • ~his que tionin"; ~ill not ap a.r in a 

report ~a v 'rJ oonatr ctivo and y t it l ys the thinki founda~ion 

on hich all d olsl0ns ar~ built. or i~ is in th oooond ot a·e 

of th work tht.: t tho l oosely hol d g olo icul picture i s col l r e 

nd tr· lSla t d into a pru.ot iot..l , sp oific , a.ccur t l y si tad a nd 

f irmly r oo nend d oh e of ttaok. ~his is uone by engtn er 

tlu t went or t he problem, l oyi " goom try and common s nse , v1th 
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2. borroyl 

the a of killin ny birds 0 uible tith on stone by 

lee tl r: the tests whoJ.t. thv1 e is a · uximum ov l e.ppinB or l o ding 

of pros )Oct t.argots and into 

is to s ave mon y nd time . 

ti on. Tho r u son for ll tl1s oaro 

xplor t ion i oxp n lve nd risky 

d t11 out stondi f tu e of i ts cont ol 1s indeed the n d of 

oco.nomy. hll the er um nt build" up on ~colosicul ifs d buts 

uxplor t i on, t t ha l ot d~t J.~ ln d by oo~t , offer s a r much s cope 

fo1"' xp rt and xaot pl unni e s ny othor job in miniil{; . 

ho i · port -1111 be divid d und r tll s headi s :-

I ' 0 J\JCl.1IO 0 I PRODL • 

E B OYI. U 40 F D'LTS 

T ION OF TH T3 Fon. D · O . ..>IT 

DOU TS O CONrillJ D T JION 

I W C OF I.OCK FOLDING 

PLOl •. IOU. 

• 



3 . 

~hile th b rfcfl e a r a i~ xten ivel y co c l ed there 

is evid nee t h t the mine i s on one of the major s tl"Uot uro ot t he 

district which structure is s en u erground in th f n- sh ed 

roup1~ ot th tin vei n s . his f i til t d i r rocul r l y towards 

th south end it a thou t th t tho deposit 1111 pi tch aouth ln 

d ~th thi t r uotur • The bro d vi / ot thio t nt tlvel / h~ld 

pioturo has not l , t o ny cl u s oin~ln to th~ oxistonoa of othor 

n r urf oo d r>osi t o i n t ho n i · bourhood of t h lne end the 

inter st i n t1ia nv1ro ent r umuins it th oh nee t h t ythlng 

can ha. 

pro.mi 

n 1! cone~ l d round . Nor dooa the inter~r t ati on 

y po t nt l a t r 1 xt nslon ot tho Abertoyle duposit 

lth~u it o ~ l~ok a 1£ t h northern end of the voi n r oup as 

not been fully d v l o ed. On th oth 1 h d t h r e c~n be con- \ 

oider~bl or e resJrv00 uhe d of th ine l n depth and the do1nw~r 

cont1nu tion or t h borfoyl o depoait • ev n ccoµtinP, c.11 the un­

c 1:t inti a tt ohed to l t , appears to be th oubs t anti· 1 and 

t ngibl proopect of th ~rua . 

h provi ,,. or b r.foyl o in pth no ·1 in iraport t . Th 

posit , if it oont1nu with ythi l il:: its siz a bove c; levvl . 

,111 b cupoblo or a uch gr t.;r )reduction th the pr~s nt 

.... , 0')0 ton y ar . Th op ned ~os . l to 4 1 vols m o.s1.1re .r ound 

50 to 400 tons p r foot of nea.bl u rtz whioh me s ·1r oductlon 

for th i ll or about l , ooo tons or qu rtz d rock f r om one foot 

of t h veins a s th y r eing or kod to- day . It 1 s fe to con­

cl ude t h t t h d~po 1t , continuin , oould s upport ~ pro uction of 

t. l st 44 , ooo tons · ye r nd 1 t 1e the mana em.tJnt ' a vie ·1 th t 

thl doublin o output coul d b ha ndl od throu th ... oxi stin s haft 

a nd 11. ith th ohance in sight o.f incr d productlon and 

lnor a-d rofit , thuro is llr"' nt nod therefor t o show t he down­

war d continuation of th deposit in or d r to s t ep up the d·vel op­

r ... nt ot t l c i n • 



4 . Conolu. ions . 

Facln t1is ne d there is toda1 unc r taint y i n r~gard to 

ho 1 far the om deposit i l l xt nd in depth d a l so i n r e" d 

to tho cour G t h .s extens:on rill foll ow. The obance or consi d r -

ble lite eh d of the 1 lne exi s t s bco~uso deposits l i ke berf oyl e 

aJ~o not :Jb.all o., and surf 1o1lll but are qu 1.te o p: ble of reaclli 

deo ly into t h ear th 's crust. Unfort u t~ly this pr o lse do a 

not n oesoar i l y or vun usually me that th dopos i t rlll extend 

cont i nuousl y ov r i ts po 3ibl o r n and most r.Un s h -V· t o r oe 

t he r isk tha t , f or otruotur a l re sons , or e deposition i s 11 blo 

to be i nter · ttent . It is th r oco iti on of struotur ul inter-

t renoe t h t is the t o n atl on of th b li(;t t h t thor will be a 

a cond h t i n hi d n posits b yond end bel ow th wor ed out 

nin sot ustr· lia . 

his qui vivo or extens i on v rsus r petition has come 

ri t to the f or e t Abor foylo co~u e thor i o vldonae ot 

struotur nl ohnn~cs 1n nroce ·s which throw doubt on t he i cport t 

extens ion of ny or t ho k.no~m veins . There 1 nothi ng ot 11 

c CJ ·.olus i ve bout thio v id noe but t h risk c iot oos sl bly be 

d ni ed. Furth r , our J.roowl ede;e of t h pitch of t he depo it a.kes 

y proj otion unc rtain tor th f an control has be n oomplicat d 

by an eoh l on a1·ran. "CJ nt of t h v ins d l so by the r ook fo l ding 

thl l e , at tl end of this t hinki ~ , h ro is tho un xpl a ine 

i ::wl ation of t he st ern vein. 

~..?lvr~ tion , wh tl. r b l o / th mine or i n its conol,jt-l Od 

cnvl ronm nt , oan ot be eoono c l l y pl 

1 of tho pitoh of th kno~ poci t . 

ed 11 tn·>ut first a ra1r · 

Obscur e a s t his r r 

m nt y a p e r to e t o- day , tair i e or tho pitch can b , ith 

l uck, r ·v a l ud by ona ril l hol or at the most t wo d Sl has b en 

imc a t t h oritio l os iti on Tl t o d t rr.tine th downwar xtenoi 

of t ho deposit whs t vor thct ext nsion a1 do. Tho comprehensi ve 

oh r ot · r of th t est is po ... sibl e b OuUD oruoiLl information 1111 

be ained b tor ol is co pl at ed , by the devel opment or the bottom 

l evelsparticul rly throu h t e op lng up of o 1 vol uouthw rds . 

It ls l so nee ss cy to r s · .... , ti thou.t del ay , sinkin oi' 

th Spl ·ro s l\o.ft . Th d poni ng of th shaft t o opon No . 7 l evel 



• Conc lusion • 

1 l r eady w· r ant d by the or xt nt on the G l eval vbi l e the 

r sult of hl 1111 bo obtained b for a th shaf t r each s tl _s 

obj ctive . llis ~1 r ul t 1111 how vho.t st ps , l t' a ny , s llot ld 

be t en t o op n tho d nosit bel ow No . ? l ... vol nd ven shoul d i t 

p ovo n c ~a l'Y t ? diaoontinuo th l nkl Of opiCI Sll.1. f t a t 7 , 

this 1 v 1 wll l b · t d l t hvr t o st p pr oduction or t o susta in 

t he oper tion 1111 anoth r sh f t i a aunk or a t ch is 

1 epc-citi on. 

de f or o.L·e 

luh t h fir· ~ s t p conclud d , dr1111 or bor f oyl e i n 

depth onn oonti nu ith T2 , for f ur th r info tion of or extensi on , 

or wlth T4 and T3 1f i t provoe noce o ry to s o oh for or 0 r p t itian. 

This 

0 

sta e ofth 0 pa1 h "1.S t h :tollo.tln ,,, objoot1vus :-

l . 

2 . 

3. 

To shew rr ty tor an i nor o ··e ot prod~otion. 

To ind th l ocat i on r t h o d po 1t bol ow 7 l ev 1 . It 

,. 1 b t oo t s outh for Spi r o shr f t . ' 

0 ~eep tho operation l ive , shoul d the laiown velns 

bot t Ol!l. bel ow 7 1 vel , ~Y f l n .i 

in d pt h . 

1here t he ore es again 

ith the co pl •ti on of th two or thr e hol s , a tt ntion 

can be i v n t o tl ~ cone ' l~d environm nt of the n i ne . The absence 

of y clueo poi n i t o t hv exi s tcno or oth~r d pos its do a not 

discoura·~ conomlo s~aroh or auch oxt nsivel y eoncoul ed 

round t o onsur th.Jr a r not ot h r ore- bcdi a hlddon , as ber foyle 

ne r l y ~as , b l ow tho Pormo- Carbonif erous cover. For the pl anning , 

consider tion h s been i v n just a e ca r ful l y to t hi s chuno and 

f our well s p cod t eats - T7 , T5 , To 

thi s s a rch. 

d TO - have been sel ot ed tor 

The hol camp ign h :J b en conser vat i vel y pl nn d d 

t here ·is no qu s t i on t ha t lihe x ? nse of up t o 10 , 000 is wai·rnnt d 

by th proap ot s . Th r u 1a · s o ov~ry cont l de c tha t the pur ose 

or t ho ex i nati on - soun aoona lcnl l y pl d explor tion - h o 

been ohi vod. Thl • dooo not t l t th work h s f ully un-

r avul l ed th g ol ogy or t he mine ; our un~ r·~anding nd vi ew or 

t hese or st ruotur o r· i n limlt~d and uno rt n. 

In eonclu ion ao m nt vn . u• t b mad of t h mino• a 

dil ution r obl h ouuse t h l o r co il• nda t i on t o expl or e 1s bound 



G. Jonclusions . 

up ith the ioaue. No att pt a 9 been d to eo into all the 

l aborioua otLil uttac d to dilution studi~s but a br1et nnuiry 

(dir ctod by xp r1 nc in oth r mln o) 1 a ma.co to s that th 

conoluoions r e ohe ll re were not in conflict v1ith tlli. prt.ctioal 

r1;;quir mcnt . h n u:l.ry stio\'1 d th t d volo ont a nd sh ft 

sinkin w r oru th n v r urg nt ; d l ay i n o nin up the d posit 

1oul d be .xp nsiv booause of the r pid l os of profit throueti 

incr sing dilutiion . For x· um profit , the oro-body' (it it 

co tinu o) oho l d be xh3usted t a .ciuoh r ot 1.. r ... t v rt1cally 

th n the pr nt 30 feet (~pprox.) per a nnum and any tnor a of 

p.Loduotion hould c.:> pr l ncipully thx·ou incru· oe of the exh ustiot 

rate . Dil ution con r ol uat ..... l \' . ..iys re · in atrlct for any increase 

n the pro o.!'tion of rook lJ\;)nt "' rou tl o mill rroul dsoon rob the 

Co p y or tho refit ben fit to b a inod by inoro sl production. 

inally, th ro is oon.1'liot b twe n a.ki · on y d mini a smuoh 

m t 1 us po alble and th morv reatriotcd t h output th gre t er 

must be the snor1f lou of tll tin an tun sten in tha ound. 

Hore is notho~ r ason for min• to atep up tho roduotionof the 

ine. 



7 . 

h t vein to r k r 

ound n fol d d l tri n · u rtzi t on l t of ~ bt·o-

o ovicl • Th i on th l = i o ' dr illi l 

tho loc tion oft . t10 J. .sin thoco rocl a tl o or 

y ion ot von1 n r niue. cont ot 

o th surtac · runs nor or l a par 11 l to th roo· iOldin and 

r to t >ly cU.p in • her 1 t cl· b tho .. lo t or 

• ~ a ou 1 th t 1 po~tent 

co t ct lthou n int nc , ob 11 n i ~ t ob rv d 

t op ell , b d · t io ·ct of th 

,r ni to to the outb of t in o t rs: st nt 

l un of t tory ri,;,ek v 1 s . ou ... 11 cc Lt· on erv littl 

urpoo h · • d th t e t lo y 

oon ut to tin- t >oait b t t a t 

1 at th s ort o c no t ~ h r tl o, l tuv r 1 t a 

f t b , 1s n 1 l co i o th 

r nt orkin:-;o . 

int i v ia n 

bcri'oyl o 

o e tl t 

t r o 

h 1 ole r f this 

i .in~ de l y 1n t ho 

n 

l,,hc 1 truoiv 

follo ~· t 1 c nt ot th r 1t , both 

n tl e nolooine bro- 1dovt i n rocl" have 'been 

• at r th f~ t ur r tl k r 11 l to th roo 

l p u lly ood d l f1' tt i~ t an 

lt ti • l 0 

t n b r o 

p t in t h 

lln .. or 

story. T .. o 0 t r 

p o ad , t.h r r 

11 l to ~he b di 

in t or th 

hioh l y 

C1.1ur 6 19 

co d nd th• gr ou 

subor in ta 

b rfoyl o 

e n ln 'the 

l 

.P t Otlt 0 

t;)o i dif o tion. 

n 

h 0 .b.O 

of rr otur.tn stri 

1p ia 70° • 

of .. l ~ tor i~ 

c t 

ol t 

th y r o e pl 1 t 

ne. 

the 

• 

l ul d 

i n tbe oour of its 

d · th i l ica, tin 

th brok n ·round 



e. Int1r u.ctlon. 

the pruss11r and ter.:1.pcr ture r~11 ith the r eault tho.t the 

esca.plns i n r a l s war precipitated in th form of uo.rtz veins 

vith o ssltorlto d wol f:r • Suoh prec1p1ta.t1on does not t cke 

pl noc evenly l ons tho fracturos foll ovted for to buil d up ore-

body it appo r to be n ce ry to pool uh r ising sol~tlons and 

this ia os ible only h r th rooks r b ·ck n open uffioi tly 

to hold oonsidur bl qu tlti of liquid or s in s 1- ntagnunt 

f l ow. ~ rofitublo d osit a.1 only round wh r e th r ound h~s 

baen op ned u in a oort ot ~ound end tho extent or the deposi ts 

vri l l be ju t as _inite as t h oun t.u y fill . Ther is never 

mu oh quart~ or t al lon the tlght ·r fractur s re d1 thc:ise 

pools iind i n O"'t v ry nill8 fi l d th~r ie barren Sll ars 

faul ts lik th be di alipa ·or the borf oyl e a.r a . 

:rh roun 0 oour e b co s ti t r with inor asing 

d pth and tll re is d c1d a. " ndunoy ror the dco or \"oundo to 

b co . S:r:Ji lltn• and 1. or ilduly sp o • But this tendency 1& 

not of serious om nt i n a shallow in llk Aborfoyle f or d posits 

or thi s k ind known t o cons ld r a.bl e d pths . h t cone rns 

this xpl ora t on pr oblem 1 th r co tion t h· t 1ounds , iha t v r 

their epth , a re finite d th t tructur 1 l on" 

ti ten round nd int rrapt t ho oonti.n1.ity or a d\;lposit. 

Th un ver. proo1nitation of u rtz ca. siterlt and 

olfr rinds ex r e sion lao ln t ho ch, ~1ng proportlona ot 

tin nd tu "Sten. t bertoyle the t aten tin r tio is 

inor a sing on the botto l evel a but it is not kno wh~thor thi 

s an 1ncr se or 1olfr or d er a or ca.C!oi t eritc . I t is 

oe ibl e th t 11th incr a oi a d pth thcr 1111 be such a oh e 

in t h r l tive p~o ortions of tin and tun t n , but it i anoth r 

matter to scr1b t. J chan r tioa on the bottom 1 vels t o this 

o slbllity. 

truotural ch 

or ~t 1 r tlos 11 also r ob bly be ff cted by 

s nu or ther for 'liable to fluotu tion 1h r t -

v r y be th ov r a ll nd ncy in depth. The tu ·sten tin 

inor ase on th ott velo of th ber oyl min n be a 

luctu tion ot l v 1 • t t urul ori 1n. 



inter 

h 0 

• ction • 

or t 1 d o· s o onl y v lo d by the 

ction or endin o. ctur y t (or o~ tr ctur s 

eontr ol tie tr cturl ) i t is l t ly t nsion that 

out in t e r und. h broed l tions e rd to 

o ~ bvrtoylo t o tb north. outh an t ot th 

n th rocrs en vn· r tin V· in re xt·n-

iVt..: l y enc l b 1 · thin l yor or l t r ei·moc r bon r r s 

i oc s nd sh . h in t or t' it t elf a 1dden 

by this cov~r . no t nt c t th t th 1 on 

th lin ot ,tory r k r ct1..u i J • hi f r · ct i . c ot be 

toll ed t rou o urt ce ·t o b r oyl b o u it low 

til. on1t cov i · ~r ove. h fuct 

1 th t t i r p o b toyl v~1 ot S 1 y t 

- > tr ct u in • i c 9 pl t yo r tho in • 

b rtoyl oc u 1 r or 1 p l n • the 

oat port nt l ook· int r ot1on i n h district - th t twe n 

t e . 1 l in s of nd ~ tr ot i . o tr ot 1 

th 1 t ct on nd it l o s c it th 1e r tory 

·rv 11 u h b t n erocct1on into the 

ot co r o o t t rn V in n b rro1le t ult i oh '8 an 

o t h or s b rroyl v ins. It 1 o olbl • a 

au d b:J' h i t l ;Jl , .,Jt t tr .tur 1 oont nuco lo t his 

no r of o · r o into th ;r .;nit to t he "OUth or the 1 • 

h1 thou ht ot an t h t t er l b a o tinuou ext n-

ion o th rd of th b~rtoyl t lt; t th or 
th s t r th r a l ~ft n d ch lon or this 

r ct i • 
int ro cti~n iotur l oo c nl t 1 ~n t 1 

u r ... no th r or - bo 1 i n h nvlro t..~rt r b"'1·1'oyl e . 

01 n~1th · int ot1on th r u.nt a oth r 11n t tr ct r l 

n t r no vi nc ~r t 1 os d. h b oh oe app rs 

to bee 11n r 1 1 t o berfoyl e ( 1 . u., l o t ote 

y t ) un r th rbonlr ou ocks t o th t ot th 

\ it th r uoh otion lt is 

li n o a 1d pitoh 11 r to th ~t or 
th er!'oyl his c o nd 1 e i · n 



10. Introduotton. 

""00 1 of <31 ' .. t .ui t r·11·n l · nc be ri n n t h 

r ct ~h t the 

It 1 

ao .... t1on bot, 

bl4t r tl e 
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expr eoees tho difficul ty of the , b rtoyle problem tha t there is 

uncertainty about ol oyin the st~Gi t ror1ard proj otion of 

y knoNn pitch i n tho rlin end ithin tho r an e ot possibl e 

pitch it is oing to be difficult to o ~l ct any one o probable . 
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ouge vrlthin t he fr otur:J. my l a te · n ttl :l:ng or shove 0 1 tho 

r ocks woul d r d'.l ly pick this br c and po 0 t-1uurtz 10VG!:lent is 

a co a.on r t ure or pi·e- qu rtz fro.r:t ur oe . But the easy / y out 

of thlo and r~~ 1ntng pr oblems 1ill not be stre sod or th 

.function or g ology i n e21.pl o:ration 'is a qu tioning ro1'us of 

y concluaions h r t 010 1o doub t rui tho slL:: vidonce to da.t 

ot actual v in dlspl co ant by the borroyl f a ult is a v ry 

perpl t.x1 f e tur or t he mine . 

struotur 1 ~nalyals of the Ab rroyl f aalt Jivido~ it 

into oa~tern and weot rn el~ ents. DoM1 l<; onts cloDcly or 

lOU y par · llel the ust rn vein f r o.cturin (the :it: tern 1 ('/' ot 

t he v i n putt rn) 0 th t th y di p l o s st cpl y th n th in 

roup or veins. J.'.h ast er n lfJ nt hugs tlle h ging VI 11 ot 

tho 3t rn v in ~ll the '·IO.Y mvn th rnin whil e the rnat rn 

olowly crosses th ain vein gr oup puss1 from its r ot 11 

on and c..bov th l 1 vel to 1 ts llent;ln~ wo.11 on d bEilo.1 th 5 . 

Tho b rfoyl 1· ult 0001 plish o t his dual role in a 

ouriou '' • On tb 1 1 vel t.h \.. ·m. t r n clement runo p, i · llel 

to and in t t.s rootv1 11 or th 50 voin whil e to t he sou th t he 

st n ol~ ont r un3 p r o.llol to and in the h n;i n mll cf the 

eat rn Vein. To s tisf:r th<.: ~wo st1uctura l positions the 

fa.ult has to be b nt into a zi - zag ooui·a l ik open s. 
Go i.ng do m tllo .ine thls S shape , \11th i t a two bends , i s pro­

gr ::rnively 1ronud out ( w~ th thE.i do >.'m.rd conver ne e of the 

t ern vo1n) so th t tha zit;- zag is barol y · 1soernible on the 

3 l cvol. l ere it hould b noted thut the we.,.tern lement 

approaches now the 26 vein at the north nd ot tho . ino , but 

the two element chura.oter ia s t ill preserved for vii th the 

ta1lura or the zig-zag solution the tault divides , belzyn the 3 , 

into its two oomponcnta both or whlch nre now tree ~o run the 

full length or tho n ine. This splitting of the bre· k is nearly 

horizontal , the junction either pitohi fl tly north , as inter-

proted on tho pl d sections , or fla tly south, a possibility 

sug5ested by the ore ~xtenslon idens ven though it does not 

fit satisr otorily the tew exposures . The east ern ·lament is 
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now,belov1 3 , th rootwall branoh of the berfoyle t ault and this 

continues to aoco pany the .:;astern Vein dov'lll the mine so that 

both f ault branoh and vein converge on the main vein {;roup until 

they are alongside on the o level. . t the so.me time the western 

element , below 3 , o a.kes the. bigger hangilJ8 W 11 brllD.Oh of the 

fault . . t the 4 lovel this branch runs in the f ootwall of the 

50 vein near Spiers shaft and 1o1ng north slowly transgresses 

the vein pattern until it engulfs the 26 vein which is within 

the fault ln the northern stopo of the level . Below 4 , the 

hanging wall brdlloh transgression speeds up and the t ault eoea 

right across the vein system to its hanging l on the 5 level 

without any apparent dislocation of tha t system. This w astern 

fault has not been tound on the 6 level and it either dies out 

(following its union with the 40 .r ault) or it continues its 

relat1voly tlnt d1p to pass boyond tho deposit and work1J18S . 

It is possible therefore, but not at all certnin, that the 

western el ement ot the Abert"oyle f ault has esoaped below 5 , trom 

the vein pattern and any such escape is a lmost bound to 

intluonoe , possibly even decisively, the oxtonsion ot the 

deposit unless this one pi oe of doubttul cvidonoe is accepted 

as reason tor refusine any mea.nine; in the extra.ordinurily­

persistent association between the berfoyle fault and the 

!;;astern vein, a.n association vthioh , it 1111 be s een, fits well 

into the ore structural picture of the mine. The possible 

esca pe ot the fault is another point to remember. 

The transgression of the in vein system by the western 

branch or the berfoyle f ault is one reason for the geological 

difficulties. On the 5 and 6 lovels there are , xcludill8 the 

.!!;Q.Stern Vein, two voins and these in section line up well with 

the 40 and 26 veins ot the 4 lovel . The ae;rcamont becomes more 

convincing still wh n it is seun, as discussed below, to resolve 

in a s atistyina way the third dimension of the eoholon pattern 

of the veins. For this reason the voina on the bottom levels 

h· vo been named "26" , "40" , n40 South" d 0 festern Vein. '!t 

The commas ar o added bec use there is doubt nbout this inter-

preta tion. This doubt wue introduced by the Rise a t 700 s 
J 
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th only oponi to dat~ oonnootillG 5 nd 4 l v l veins. he 

ts on• 8 v in' , and i'ollo· it up t o th 4 l v l c.nd 

th vein otll'Ves sontly into d ~ ns in the tootwnll or the 

h nging · 11 br ch ot tho b rto:,rlo t ult to oo e out 1n the 

osition ot 5 and not 26 on tho 4 l~vol. a soon 1n the 700 s 
s otion th re ld v to b a displuc nt ro of about 40 

to t oross the fault to aka • 6• d 26 one v in. his is the 

displao nt re uirod by the droppl.n$ of the ormo-J bonif erous 

formation at tho eurtnoo d it must be concoded therefor th t 

this voin correl t1on L till o billt1. ut t n~xt 

ch pt~r :ill a lt · tiv tions o po 1bl y on ider-

bl iric oe. EJc· ~ o of t .lt rn tivo x l n tiona 

(arlai out or~ nt iusu or th b rfoyl o ftult ) 

th or at uot r 1 r~ tur ot th 1ne rill h vc to bo x in d 

tirot ~um.in th t th ' 2G vein• or 6 is 2G and 

tll t t hls 1nt pr t t ton ls not corr ct. b foyle 'r ult h s 

h r tore all th r i.o of elo to th vein rr cturing 

o ~he d arr ct t probl von nora th th t bee use 

its tr ns~re eion l ve 1 id ir th cor. l ion oft v inc 

on th bott l uv ls. 

Th i anoth·r t ult 11ko b rfoyl xo t that lt is 

r nent bru·k v ry •o lo· s p J lstont . tis 

th t t 1 .... ' 1 1 closoly ci ln 

40 ' ult , o 

occurs in ite 

ber:foyle 1s 

o ot· s .1iuhin tho brual ... 

1th t ho ... t rn v in. hi . £ t h 

11th tho 40 vel~ , hioh 

l y in its h 1 ~ :1all and 

h 40 ~ ilt must b l o t o th 

v in tr nd b ol r t thu quurtz th1~ ia furth r 

Vid C ln t V>Ur Ot tUv Vi t uat tho bortoyl f aul t is lso 

n old br .. • Go1 r.:outh tll ~ 4 ult crooa th nouth 

d o!' the ·~0 v 1n a d continueo into 2G vein cou!ltry slluru it 10 

lost . 

into th 

It i 

vein 

0 sibl to vie th1 

t r • or r ;ht t 

t ultin even or clo ly 

th ;.i_ & th r 

n bcr of - 15 sh ·r· or l ,s l 1 to nd t 0 

ul s . h uli v in roup t in r aot in · ..:one or 1- b I' 



lG . berfoyle f ult . 

md the picture of the bGrfoyle minu at tha int rsuction of N4 

a d -s l ine.., of tr oturin"" dCJ '>ends a ood ds 1 on this 1n.i 
; 

t 

into tho f aul t p tt rn of t h mine. In oonclusion, lt lloul d 

b · not th'"' t m ny of th minor sh -ar 0 1· lips show th s e 

l ft h nd curvi 
' 

ol south , ao the 40 fault. This hora -

t 11 kind of ntt~rn iu w 11 seen on th 5 1 vel d 1t is thought 

y be som rolct1onsh1p b t 'I n thia ond th northern b nd 

of tho bcrroylo tnult and tha t a ll thio t ault bcnd1 .) h 

to o wit h the ore di tribution. 

so thin 
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, ot of nd wlt in t l rnL! i n v in gr oup nd s t nd 

caat of tho .:;u t ~rn vu1n t hvr r othJr om ll~r v i ns d t h 

whol e m,, rm or vei ns n f u.ult s 010 ·11 y conv r g nor tltNa.r do l i ke 

tht.. ribs of p 1 t ly o nod f • The o . c r adi 1 patt r n is 

oti on \ther e -ch conv r encl.l lo do nwa r ds , 

an the arr neo ent was r co..:>r;n ls u v ..... J7 o.rly ln th ine ' s 

h i stor y. Th r was never . Y.ch doubt th t t h:ls t n- shapod 6.rr anse-

unt of t h v ins "Toul d h v s o 1a b · ring on the xt enslon or t h 

de poo;)l t . o flnd t h L ont i t bee ..o ri - oess ry to portr y t he 

s trr ct ur o in ito thr dim noiono and co ro it vQpirically 11th 

th tn~wn ~xt nt of ore . he ~pir ical t r eat ment f~c d t ho h~ndi-

ca p th t all th inf or t i on t o d ~tc i ~ithin th struJ t ur e p r ­

i t1;ing uoh th. s amo v1 ~ ns a r:r ub v10~10 h -AVu of t he · phur e or 
an ppl c thi l borin > a r ound insi d • 

i th oonv r ""enoe no r t h r r a and down it...r d the :run is 

cl · r l y tilted on th hole to th south . ~h r is not , howev r , 

t oo much g o utrio l .Jreolsi on about t his r ud l y r~d1ul patt r n 

t op Lit fi ~ asuro o th tilt nn thur r e ~ otu lly a n bor of 

t ooa l poi nts i n th oonv ;r gonoe . ticki ng to t he broad re tur e 

it is not difricult t o extr apol ate tho t an patt r n t o a r oot north 

of . the ru ne. It i s then oo~n th. t t h i o r oot ~lu v r y s teeply 

0 t .. tho 2 l evel. I t i s pooaibl that the l ur. h r , he t ev r 

the over 11 sout h r d t i lt '!! bo , 1 v n to the north ond oxies 

under t h · r ook f ol di control to b diocu~sed l a t ar. Below the 

2 1 ·v 1 t he r an tak s on i ts expect d t i l t e.n.i th pltoh of t he 

ntruot ur 0 r api l y f l a ttens t o about 30 o . 

th re s c s to b stlll f 1rth fle.tt n ~ n"' 

Delow t he 6 l v l 

d from 00 s to t he 

end of inform t · on a t 1300 S the r arr ng ont l ooks horizontal 

thou· 1 t ti in 1m.port,. nt point CO.i not be sot t l ed by t h r sent l imited 

x osur • th t vor t hia l t lmate l a t ten1ng th oot or th v in 

ar r ngew.ont f ol lows ellipt icul course lik th• ~ el or bo t 

n ·e l is th•J n e t hnt h s b n pl oy d to r f er t o y t oo 

points i n th truotur e . It shoul b not d t h t fractur i nt r -

e otion quit o t t n t o l lo 1 .n 11 lptlo .. 1 cour and h ~ ls not 
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much doubt that tI1is broad uicturo of th tan is ri :;h. t . 

Thi · ·oot · :J de1'1ne by the convu1· nc or th.J t vo 

l v ;s of th ·r acture p tt rn , viz :- the ain v in group nd th 

'ast~rn voin d associ t d b rfoyl e f ult . or pr oiso pl ot-

ti pUipou~~ , thu proj otod junction of th 26 d - tern v in 

h o b c pl oy d lind this keel i hown on tho l" • 100 1 drilling 

pl • 

he "f rat vl once of south 1 tch in tho or e a.r ran I" m nt 

whi h y acr u 11th th f an str ucture i 1n tho r ther flat top 

oi' th 40 South vein nd 1 t is noa 1 bl o th t the top or the 

~ o· t "'rn vein dll al ow, ~ben r .ch d , th s wn coinci nee . 

h ~o vein ar rords the n xt clue. The north rn nd 

of this ore corr spond l'oughly with th elliJ.)tic· 1 ooux·ae of o. 

k·ol ith at vP pltch abov l level d a flt so th pitch fr 

1 to 4 l vela. It io v ry 11koly th~t this nd of 50 1 one 

of the k vls , th t r~pre nted by th eonvurgunc · or th 50 v in, 

of the vcat rn v 1n grou , d the 2 l v l ' o 10 v in of the oat rn 

fr cturinc.. i.Jot only do t his r 1..,e tht.. lnt r stin point of a 

po• s t blo n tine- of the ... o l s , on ~1 thin th n xt , but it looks 

as if the 10 vein is usociatod with th t rn el nt of the 

borfoyl e fault just th s t rn vein rolls 1th th a t-rn 

l 11t. In oth r ord:J , tho O v in i o Gtop d by ita oonv r-

.ac ,,1th the ( iast rn el ment or the ) r b rtoyl e t ul t and it 

ghoul not d h r th t th~ra is vid no on the ourt a o that 

the s e r ul t conv r nee r s th northern limit of the d osit 

h r e. 

In th study f this oO vein cl ta11 very t t pt -1as 

a to Aol in th~ arr n ement bf . l lo;i ~the borfoyle f ult 

to c t of vO nd dl~pl ce .t into th l~ voln ooition. Tho 

trlal f il t v ry polnt . h 50 voln i not cut off by ~he 

f ault; it di ith the conv r ence - t o th o.,t part b fore 

th fault i s a ctua lly r ched . Th 10 vein ia not 50 ; by no 

d i 1. c n~ r nt c on oid r d could they be .ad to fit 

to oth r . 

1 10 voi n is r ar d d ar. th f lr , or o t t rn , 

6 the e u t • iG all · c d 
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ridth onl~ near it• kocl o~ ition. Ii' th.i.~ i tl the control tho 

o · ... ..,h( 't hould ')itch f l utly south 'b low tho 2 l c vul ; t,1u 

i mp1·0osion i s th t it i not v .... ry ..... rulstont . But th"u ro-

j0ct 1on cnu."i n t h e 10 vein t o the oui vion , l n t hv f oot ,. 11 :>f 

the 1·, ult , ocoupi ed by •Ge vein ' on the 4 l evel t the top or 

t l u r so rror .) 1 v el at ? , .;;> . On .lt~rnhtlve , th•rcf nr u , t o 

the corr~l tion lsc bovo of ' ~6 vein ' \ i th ~a i ~ th t t he 

' 26 vein" on the ~ 1 v l b lon~~ to th s t urn l~G of th frao-

tiring h ~ch is h ro m kin or~ neur i ts 1 eol ryoo1tion . I f t l.ls 

is so , .hu 1 - ' 2o v i n ' s oi ti on is v e ry :.00<1 vl.deno of or 

lnflueno by the "' an struotur a. 

Tho 12 voin, ... l so 011 tho :.:! 1 v~l , t lls th s o tory 

01·0 cl\,, rly . 1 is or 1 on t ho · •· t .1.u v in c.ncl lik 10 i t. is 

neu it tc .1 d~i'tnvd by tllo oonVt.Jl ' once bot 'I un tihc ... ast ern end 

26 veins . 

by ·uulinr;. 

:!llls Ol'O S.bOt lld l oo f ollow the 0 JUth i tch i mposed 

Its poDlt2on by this roj~ction ha' not yet been 

op n~d up on the 3 , 4 ml 5 l v ls (see l ' = 30 ' mlno ro m et ll a.n) 

but it. h , !J be n ...;nt rvd r o nt l y on tho 6 10vol both in th shoi·t 

rivo n ar eoo s a nd ln th ri~ n' r 9CO s . Or ldtl.10 hav o .tn 

beon found h re on t he t arn v in nc.r its' el nd t hG is no 

qu ... a tion o t of' some r J.atior1 bot . en tho a..rran emcnt of th do ooit 

and thu f an tructure . 'ho io .. me re ino as t o ·th t is the ext· nt 

of tha r •l t i onallp. 

~l ndiO,J tho i~ voin ~n the a l ovel do~n nvt n in there 
I 

J1ll be continuous or ..: in t hin f r""oturu bJt 'l-J;..1ll ho 2 an e l :Jvels . 

Tue e i a ouup lolon l11t the B level os · tton l s a pc-irt1oul r l y 

good one , for 1 1.. vo1n , s ~oll o l rJ, t th sh. rp ch n go or k e l 

pitch from "'tecp t o .. l a t . Th pe~olstencv or ke l ore i • in douot . 

~hol this th0ur,ht m y h ve val ue i s in t ho n~ loey th t pcrh. s 

t he whol _ o r tho be r·foyl tJ deposit io lso l oc liacd by t b is oh. n::;e 

of pitch and th.ts thc•)r.ht r ise~ t le i'i1 st oubt ab0ut Lhe downw;Jrd 

· t~n~lon of th i ne . 

h n xt que tion is lf th(., 10 ve in r.ao ns c bottominG of 

50 oc~ thu ~imilor 12 vuin n c bottQ l ng of 26 . The1·e i~ n 

010.inoun oltortcnil1 t he i po t ont EG vein gclns north on the 4 
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vein keel . Carryi ng this on , the next keel would be 40 with a 

vein to the onst of t he ~stern vein and if t he right hnndod 

ech el on of the we~torn vein group is t hen to continue , it would 

need , for this nesting , a matching l eft handed eohel on ot the 

eastern vein group. Keel within keel may vrnll be t he pattern 

of the known vei ns but t hi s do s not me ~n , of c our se , that the 

spruading echelons will continue. nothor po~ sibility i s that 

the echel on of the west ern vein gr oup will be confined above the 

,berfoyle f a ult , i . e ., t ho f a ult convergence ,11ich may have already 

bottomed 50 and 26 would. a l .so bottom t he 40 and any mor e west ern 

veins . 

This is a s f er e s tho or e rel ations of the f en structur e 

c n be tra oed in the mine. To gain a clea r er picture it is 

nec es~ary to l ook at th s e rel ations in t he l i ght of or e structura l 

xnerience with othor deposits. On the 5 nnd 6 l evel s there i s a 

s liBht but definite steepening of both t h west ern and a stern veins . 

This i lllmedia tol y sugeests that the f an arrangement r es ul t s from a 

flattening of the vein s ystem and there ar e a number of instunoas 

wh re or e-bodi s or e controlled b y just suoh bending o.nd flattening 

of ve ins . But ther e ar e snags in the way of drawing this pa r allel. 

If tho vein steepening is part of tho f an structure t he ch se ot 

atti tude should ba s e n a t the north end of the mine in a oha r ge 

of str i ke . Thero i o no evidence so f ar of a ny s uch south pitoh 

of t he vein steepening. Again if the deposit has been the resul t 

of vein f l att en ing , it ls diffic ult to understand why the f l a t t est 

ea stern veins ur o oo poor. But further progr ess can still be made 

by thinki ng of the f a.n structure as an intersection between W of S 

shet.rillB a nd the i: of S Aberf oyle f a ult . Fra cture i nt ersection i s 

orobdbly ~he iost comroon of a ll or~ controls . It may be signi-

ficant then that t ho f l t is t \·1isted like a propeller bl ade f rom 

a 50° dip at the south to a 60° dip at tho north nd of the mine , 
0 

whil o the W of S she ring shews an opposit e war p from u 65 dip 

a t the north t o a 75 dip ut tho south end of t he mine . It i s a s 

i f the W or s shodring h~s boon f l attened by the f aul t and a t the 

sam time the f a ult h t s b en steepened by the W of S shearing. 

Experience in other mines r einforc es the view of the importance or 
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the f an strnct1lro in thtJ a J.'1.'" n or this dcpo:.;lt . 

Thcr ts thon the ·obo rv tion of oru extenQi 'Ii th the 

t'an st1uctu:ce , t he i.nferonoe th_ t thl s Lru.ctu.r r ..:ioults from an 

int rseotlon with tho ub'9rfoylo t uult nd tho parullel that suoh 

interscotions do oo ionl y o or e d 1osits . 

The conoluoion h .o bo n thorufore tontLtivel y a dopted 

th' t thd . borfoylo deposit 1 oonfin~d to and wlll extend 1th u 

f an of vclns 1hich is p1t ohing south fl~ tly i f t he full pmorama 

ot fra.otur o h<.ls been a.lr dy ·xpoaod or south- w.:.t t 1.:J.ore s teepl y 

if th re io ny rurt11er continu. tlon of 1ts echel on p~tto1·n. 

Tho oh....nco o'f a flat pitch is in ha ony ui th tho 

r ather sudden oouth~rn run of or o on t he 4 l ov 1 und also in 

haI ony ith th vein arran~ ment l n t i oth0r 111in a t St ory vr ... ek. 

If th s outh pitch ccino l ;i.;ion is r i t , Spiu.r s t 'dl l ultir.la tely 

a s s into th under .tall of th d posit . The fe<l.rs h ... l d tha t the 

voina 111 bottom n r the nh rt b lo\v the 6 l cvol a.re th r fore 

supported by t llis survey but t is poo 1bl botto i evld~noo ia 

n h r e only to b th r u lt of pitch. 
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24. noion do:J.bt • 

th oul b a ood )ro puot of or co. n in again \hero and 

hen th horizont l n res ed it st op r plunge . 

tlons r co. only a f 1 tur or or e ro, etition . 

itch undul -

hor u nr. loo doubto bout th or e xtcn ion 1r it must 

r ly on a ointln tion or th ohelon patt rn of th veins. The 

40 , 40 outh d s t 1·n v e i ns hnvo not o f · r widened up l ik tho 

25 v in on tho u p r 1 vel a an t h<; stx·en ~th of th ~ e -:1 st rn veins 

1ould be th s trength of an· e cll lon ·xt nn1on of the de osit . a i n , 

t h hop is that th l 1t d vid noo t o date is · l e din • h~r 

is otill room for th we t orn v ins to i ck up d n1;ain i t ill 

b the 6 l uv 1 !louth 1ard that 1111 t 11 tho story . 

houl t ha xt n• lon f 11 throu h a f a ilur or the ·ohel on 

patt rn to continue th~r will tlll b a r wputition pros p ot in 

de. th but t1is tir.r without eny clua like pltch undul ations . Tho 

l ck of ol u is not serious s y appo r for the so ch t or ore 

i petition l nchored to ' xiI!l d r. 1n1ma. ' re , onin v,ihioh 

r lies l itt l e on ny geol ogical proj ction. If thcr ls noth r 

d apur iool t v i n · cup it is l ik ly to b b c u som f avour-

~ble condition i1ke r oe fold! • uiscusaed 1 the noxt oh t r . 

r ours somewh re ~own th cour'c follo1ed by th ma t er- structur e 

hi oh i thou t t o b a t berroyl e th inte r ~ction bot\voon two 

~ jor lin ot fr cturing . 

h ne t doubt of continued or e extension 1s introduo d 

b:r t h isol t d ch<..r .ct r of thtl •·tern vein. Thls or shoot 

pp r to h co pl e ant .ry to the a in vein roup in its r l ation 

to tlo south rn bend or t h borfoyle fault . Ji niricantl y th 

or o y di out b lo~ 3 i~v 1 11th th ironin out of that bend 

juet th w- t ern d po::;1t ay di out with th ironin out or . 
t he nortb'"'rn h n • Thts detail of tho ast rn vein is not puz' -

linu but it '..I."' ifficult to s ... ho ·: t is or\; :fit .... into th broad 

nt of pitch . l1l1e i sue may be unimport t (the .. a. t rn 

voin is Slil:c ll) nd v1lth0ut b.ear ing on th x l or 1ti on problem. 

Mo 11kuly th ocourr nou e s : 

1 . ha sis of t l1e bo t sha.p r tll f wl.th its ta r or 

tin1t st uoture robbln th no of uch f'urthor oro 

xtonsion. 



or 2 . 

or 3. 

2b . ubts . 

R petltlon ··outh eas t r s i n the diructlon ot st~ry 

or oK fra cturing. y bo r ost of th ore i n t his s E 

pooltion has bo n orod d a 10.y • i . • , t llo r e peti t1on 

gets a eper t o tho N • 

ao shar p bending of the or e rr g ont or pitoh 

.~h r by th d pos it d vel ops on t he S course 11th 1 

or b rron i nt rv ls on the N chang a . 

J.h .J l t c. n ti vo i d .... o r a v .ucou l os i I1 'th h o po of 

pinni D.G umm tlhJ truth ot l t t 11 t han. t o sho '! h.; .1 o .... 9lly tho r u­

. ~nt , ~ven if ri~ t moat o ~ t h y , c n go as t y ut th~ and. 

h 1...... doubt s r ive fro..;i th f ct that ther is as 

:ell a o t 1' othur couo..:tin~ cont1·ol or or PJ.t.ch. This ls 

roc lt folding a nd ·t he l mport uc or t llis influoncu •1111 be s hown ln 

th n xt eh'-pt ·r . 'Ch •1hol c vi r o:t' O.l'u " t enai on or r -.. eti ti on 

ii; . .1 1 i c lly cone rn d •,11th J · i.I h o·1 impo.i; ~ant iD t hi :1 r o ok ""ol 1 · • 
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26. 

INFW...:.NCE ON ROCK FOLDING. 

The mine is on a crumpled S W limb of an anticline , the 

bedding and folding of the district all striking NW. The Story 

Creek fracturing follows the same direotion and it is thought that 

t hese flat tin veins are in part the tension r usul t of shearing in 

the bedding s r ain of the rooks . The r ook f oldine; influence in the 

berfoyle mine is r~ally , ther f ore, tho Story ore~k component ot 

the problem. 

Ther e is l oca lly some overturn i ng of the beds but on the 

whole the folding is st epl y or ev n vertically arr ged. The 

orumpling continu0s throughout the workings and embr aces u number 

of l"t i clinus and synollu s which fron north to oouth are syncline 

S 1, anticline Al , S 2 , A 2 , and S 3 . Between S 2 and A 2 there 

a re two or three minor folds which have boen omit ted f'rom the ore 

study and there is also her o a small ar oa on all l evels where the 

beddi ng in flat. l\.nother minor fold omitted is on the s W limb 

of A 1. It should be noted that these smaller crumples pl ay the 

same s ort of role in the ore arr gement o.s the l ar ger folds ; 

they are, in f act, mor e important tha n their dimensions sugeest . 

Thor a r e a gr eet number of beddi s lips, fracturing or 

the s ame typo a s the backs of the Bendigo field. The bie;gost is 

the quite impres sive Wes t ern Fa ult on the S W of A2 and it is 

int er esting to see this fracture oross S 3 just d S some of the 

Bendigo ba oks br ak across centre country. There ar e other 

exD.I:lples of strong f'raot uring but the gr eat ma jority of the 

exposures show the sli ps to be pa r a llel to the bedding. The 

ora cks tend to be orowded in the vicinity of the fol d oontres and 

they a re ther efore pa rticul arly pl entiful with the crumpling, 

between S 2 and A 2 • 

The weight of' evidence s hows this fracturing t o be old 

and , like the other f aul ts , to have started before the quartz 

veins were formed. he 40 f aul t and othor N - s shears are dis-

pl a ced by the slips but no exposur e ras s een of an intersection 

between bedding fractures and t he berfoyle f a.ult. It can be 



~ i d h er e t '1at th 1· do s not pp r t o be any i--i ous diopl o -

mcnt of the ol i ng by t h berfoJl~ ~~ult , y point ~ 1t1ng 

arl i cr a.t t n~.: ion , \J r lt not th t i.t appe r t o hav l i'ttl 

b r . ..,. on th explor .tion r obl • her ._ a also boon scm 

po t qu rt~ ov nt al on th b i. ~ s l lpo end the nbol 1 sue 

of th~ir pr e - u r t z versUD oot- quartz rnov cnt 1 jffio~lt t o 

d t ermin • The n t r sult in a ny vent i s th t th v ins a r 

or.1.s t f t o iilch .... n by tbt. f>lips ~<1 th0 o1' s t , Hith c re l y 

a.n xc ... ption, 1 to t ho ri it . (Ct. c l1 lon) 

h i ri ~t-h .. n d t c p i ot th vein t s pL ... c 

h ·t h "' th 11 3 li.P S J or fl d tnio i nd p n noe 

t h· t t he ·1spl cc:.w rrt i ., hor 1zont l r th r t h n verticnl . Th r e 

i some oubt bout t his b cuuo a · i l a r t hr ovs i n t h stor y ar ok 

i n ~ r s n to b du to pr av i li r thrua t of ' bl ck up , 

a mo·v ant th t lso l ad to r i t h · ndcd oftvot . But ·1h\Jth r 

the di l oca t i on is hoxi zont l or v r t ica l it :oul d have t h\J 

ff .;ct of pullin o n t h N-u sh· r o or cutn of the vei n syst 

In oth 1 or ds , i f t h f ol d fraoturl t a r t ed bot'or e t he quartz 

it houl d h ve sol!tc ofi'eot on the ore o.rr nc ont . 

• 

wX) rlenoe h~ s Shown th t t he UUU~l pr~ct1oc o.mpling 

d asuay i not t· rth i ts xpens in th-C min • The 1 Ok of 

s t o / fJS.i y a t a i s :;)erious h cJ i c p t o orv truc t .ir l na lysis 

nd 1t l o not known, ther f or , 1h~t1 r th r i any cnr l eh:r nt 

by the b .. dtli fuulta . t th · wr1 t er' i on tho.t thJ 

veina t end d t j b rid r 1.1 th off ts e. d • Jon s suspaots 

th r e rey be a. t nd noy t o a e t1n 01· tun~stcn nrichmcnt in 

th~se pooltions in tho 3t ope • 

b dr awn. 

lo du p nd~blo conclusion can 

ho h lf l uenco or r ock f ol ui ,, on th~ o.r . g nt of th 

depo it o , hc iov~r , b s n Ji t hout the he l p of thls d t ail. 

li'or th r i s unmistuk blo conn c t ion bot ':l'OE.m t ho f olded o.nd 

t'r<.lctur p tt,rns not only in t he l vo<-lt 1on ot t h veins but ln 

t he ir di't~rbancc 1n th vici nl t y of fol oentr • h ~G vein 

on all r our l evels ext nds r r o ' l t o 2 . 'ith 1tu nds n ~r 

nou t o these !'ol d centr .... s , "'xcept .~h re t h vein short ns a t 
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th north nd ot 4 1 vel ao r r lr d by tho f an structure . 

SiI:liL rly ttho 40 veino oxtond b t rv on U a nd S3, tht; continuity 

of th voins boin · brokon end offs tin th , n r al vicinity t 

o 2. Tho oouth nd or the .: s t rn voin aloo a .rob s with the 

folding , and it is not t:.ndorstood why th north nd does not do 

the s e . he 50 and ~ ut rn vclno sl iil~rly t ail to oorr s ond 

~1th the f ol d. but t i s f ailurd do~w n1t c 11 e thd ~G nd 40 

obs rv t iona r or both O Qnd 1cstorn vru , on and abovo the 4 l ~vol , 

ar out lin d , as ~lrcudy d i~ou s d , by the Gouth pitch of tho f an 

otructure . 

B o ustJ th foldint :to and n ;..ly vortlca.l thi vein 

and fold coincidcmc m ans st ep no1·th (o.bout ?O ) pit ..;h and 

1hil..: th r la no gru t pr .... cioion in th-3 rr go nt th r 1 no 

doubt o · pit oh t in tho du osi t ppr ox·· ately et rient 

ungl a t o th south pitch ot tl1 t n structur • h oontr ry 

I>ltch 1, o n El{'; in in both b n da of t h bartoyle f ul t 1hloh 

inst d or gains o~ n south ( , ould xr ccto ) continue te ply 

north i n the , n r l n i bourhood of l d S ~ . Indoed lt is 

now l lk ly th· t tho st ep pi toh of th f on thu 1 nnd 2 luvels 

is th r uult of th foldiflB grain nd , if s o , the pitoh undulation 

r eflects t h o p ti ("' control or :t'r"' oturv intorseotlon and foldi 

irtuell y olinohins th a r gUI:lunt i s th f act th .t ost , i f not all 

d pos i ts , exhibit n two ~m.y control o 1t i a lmost impoaiJiblo t o 

h v an intors ction of structur s without pitch d countor- oltoh. 

J.h vi \ of dope lt i n ... rly a.lv y concerned with tho inter l ay 

of t m> pitch s . on .. -, of which 1111 be l ocally or continuously m ..., t r 

or th~ s i t urt ion. 

ha 1sDu ho ·ever a t b rtoyl is not a cl r cut s 

this. For thu 1n1 l uoncc of r ook folj i nP, a lso dovet a ils h rL1on-

iously into tho fun a r a.n.guu~nt of the veins. Br oadly vi\,-<Wod the 

mine is on h , J 111!1b of ~ 1 rg nticlin ~nd ~n th wholo t h 

bedo and t r otur 1~ • 30 that t h int r~ ~ctlon b tw o Story 

Cru k 1"ol f r acturi " and berroyl ~h are h o a 3 pitoh oo pon-

ent wllloh 1 mo 1.f'i ask d b o ua o tll ste p t..rr-~...,,.-~ 

Of the fold Ovntr a . fr ctur o 11 th ~·torn fc lt is 
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c pablo of c rryin r e l oc ly to the o l . 1urther the ch lon 

ar ru1 nt or t velns pitch s Ll so s~ aqu re oro s th 

11 or tol dins. x l or ion pl nlng has th r fo r to a co pt 

th t act tl at th~ infl uence of rook foldl " • not onl y intro uc • 

a contrary north p itoh into th a rra. 11 ·nt but aloo , ln oth r 

'I 1y, l.l;.ll n::t'orc s th oitoh of tho ve n a·ttern ·10 C'I' the s co1.1r e 

rked on the l " - l C) ' dri lJ..l pl e.s ' r ob bl~ •. 

I t 1s on the o d t t th de o it h o been l oca lis d 

by th i'vld crur pling , and 11111<.. th1.:: po ibili ty 1 not glv u 

much ~~1 ~tit i ~e l to l oo. hwr' t th conoequ nc of any 

s ch ·nvironmuntal control . •ro s t J .vi th th ltno m crw:npl a the 

deposit .o l d hav to itch ute~ ly north d · r continuous ext n­

~ on i n t hio dir ection i u.ali l y , then p rhap~ ut o no th is 

th diroction of or r p ti.tion. g inst tll ... r v soning 1 th(3 

fuot th t such crWJ.pli ,.., do c not U!1ua lly have gra t pe ol ·t no · 

do m th l · 1 plan~ • 

On the other hand , if th pitch .1 to tho south or 

outh- w t , i would b n~ce8s· ry, puroulng th~ e thou ;ht , f or 

the r ock cru pl i to continu cros~ the S l i.rnb of thu .ntiolin • 

The orw:i.plin ~ · ay of cour ~ continue , but it iu ore l lkel y to do 

so irro ul ..... r l y end t he ore oldi irr ,ttl a.ri ty the ore t he 

, naency t o orv r epetition in thl. dirvotion r t hcr than oont1nuous 

Gxtensio • lhether t e d 'o it io con.fined, by rook cruupl1 or 

not , chi nvironmcnt ol thin.kin(!' do,..a help in tlle under t..Jldin"" ot 

ore xt nsion vei sus r p t i tion. 

In eonclusion t:.lle 1 nfl uonce of roclt rol in t onds to 

pos n steep N pitch on t e north0rn d oouth~rn undo of each 

vein. hil u tl1s arrunGGnent apn~· to be ru~tricted ~lthin t he 

south pitching 

cont i nuation ste p n by r epetit:J.on. J..t tht; sru:ue time the fol ding 

re inf ore o the .. , p1toh t 50° so that at the end of this r ....-i son-

1 1: tho oo!lrse L:•bellod 'Probabl e • on tho l " = 100 ' p l m y be 

r~gard a s Lh pr obublo. _h s l oction f ind• su ~port lso 1n 

th idua or a pl tch un 111'.1.tion and in th f uot tha t t he s cour se 

is dway v1tnin th r an·e of possible pitch, vlz : tho fla t south 

of t.ht.J f to the s t p nJrth of t he r ock fo l i n5 • 
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rho, l n1nin of expl or tion t kus 1uv nt of t h u 

;~olo ic 1 c n~luoions r o ohed and a t the s e time prep r for 

any coi1c0lv · ble com,;in{)ency s ur,o::> ste bi y doubts or unoert intiea 

in th olo >i cal a r ;umunt . I t evid01 t that t .b r r oyl th r e 

is th~ wi dest ra ·e o· cont ingonoy both in pitch and ext ension 

versus • ·~:ltion. ..'Vun oo , by trui chtforw rd l anning, it io 

po~ ibl ~o ouv r i 1 ~ crivlo~l :ay .h ~ ol prosp ct fi ld lth 

h.J.f dozon hol s . u~ h di~iioult ~rt of th job stil l 11 s 

"'houd i n the d o i.si ona that 1tdll i"oll o 1 on the dril11nc r "'Ul ts , 

r>ert icul : r ly on t he 1 sulto of' thC:l fir t holo. 1 that has b on 

writ v n abov will b a:i.:· on th ..... s d oiaions and if tho rovi 1 ht.s 

been l o a n tt..chnic l , it is buc us thJ ol ogiot.l problem ot 

berfoylo h n provvd to be onv of xoe ,tion~l difficulty. 
1.1.1ho l JUiln h bo n rCJc vrdu<l on t h e l" • .1 00 ' drilling 

pl d soot1on and on tho 1 1 -vO' ino rospoot pl an nhowi tll~ 

ar guts un~ The r c o nde.i ork h ., be ... n sum rio d in 

'the f r ont1s i oco or this r port . 

Th~ r1r~t orltio l n urgent st p i to r um oink1 

of pi ~s sh rt to op n o . ? l vel nd ur i ll surraoe hole s 1 a t 

th l oo tion iv n i n th trontispi oe . ry . 1h · r1ll1n 

. t tion, t 161 • is 20 f ot rurt ur 1st t nth ooition hon 

on the l" - 100 ' pl n d section b cau , s exnl • ined in the 

1 tt r with thi s r cam nd tlon, it ·1 s l a ter d ci · d to increas e 

th llo r, n o fol· cro p . ~ l ~111 rind 7 t naion ot th · 

d posit unl ss it t urn to a f l ys outh pitch or bottoms. If th 

pitch f l tt n· • th >.:t. nsion ill prov by the dev lopn nt of 

th a · 6 l v ls . Rol & l , 1th th op ni na up or th botto 

l .:v ls , 1111 oott lu ( .1.f 11 r.;oo• ~ 11) 111eth..:.r t he posit '3on-

tinu 9 i n t h or not d ~ill find anv o t ns~on h t uv r y be 

the pitoh, ot o nl or fl t t niJV! of t h 

will be aloo us f ul robe of conoe 1 d 

min • 

veino . ha drill hole 

ound t o th west uf t ho 



31. Ex plora t i on. 

Tho op nin up of ·G l ev 1 outh :...rs wll l be rti­

culorly si n1 ic~nt i n its b~ ri g on th~ axpl or tion .r obl eo. 

The l " • 30' ine rosp ct l' l n indlc t s t h tt...r get s h r • viz : 

'£t rget s . ~eo i t• = (J t pl n E..bC'U t . Si ·rnifioant ~h the1~ or 
net • 

' 4'J .South ' 1 200 s ost . i hezc we~tL n volns 
become im~ortant . 

' Vo t rn Vein' ]30 " c ·t . 

i n 'l .ln 1 000 s tr Elt • There l o dlv~rgenoe 
aouth- 1 .... rds or 
b~rfoyl r u l t d 

~ t "'rn voina. 

Us f ul l so w'l ll l-ie in1 o 1n. t1on f r oc between t h .... 5 and 4 l L:.V l s 

wh r e th v i n oorrel tlon is in do bt . Driv1.nr.; i~ ln pr op;,l"eoe 

foll o ri nn t h · ' 40 Veln.• north on tho 5 r nd ~ l ovols d th~ '40 

South V in' outh on t ho 5 l uvol . . he 5 1 vol ~hould al so l ook 

for 

Seo l ' = 30 ' mine to.p .ot nl r n bout . 

' s t orn Vein• 1300 S West 

12 v in. 600 0 ..C.!l t. 

nth t compl~tion o S 1 nd 5 nd 6 l evel rcr k t he 

v y aho d ~111 be docid·d . 

drlllin are i. mind:-

he f oll.::>.1ina; tar g t g f or surf'.:...oe 

112 . Should S 1 and/ or u ... nd 6 l~vol r. $l\l ts r-ev .;..-.1 ore xtons ion 

tbi s hol ncoos ary t o shovr mor closel y or\J 1 m~th and 

;>itch i n dO'.)th. 2 i s l oc i....t ud o .... f l y :rit hi n the pr ojoot i on 

of th deposit to show a t tho 

-..tt..noe und 1 n.~th i n t.h xt nsion d t h t t ho 1, y nheud 

i ol e r of arun1t~. osition on l '' = l.OC1 • r>l "l ''Thlch 

e2umen • proba bl e ' p l t oh i o li~bh, t o uh n e D .c; ., i t 

pitch 'rove• t o )e f l at t 

ta t south n d cast . 

ot ould be .ovoJ h~n lrcds or 

T • dhoul d S l tc • . hm no b port nt ext nsion of knodn deposi t , 

t i s hol e oul d be imed a t o... r tlt l on do\vn th~ cour oe 

s t er structur e hich , on pr e nt vid nae , i s th 



T3. 

7 

~2 . -· ol orrition. 

ni:; r ct· on ..., .1~ n utory Cr ok an b rf'oylo fr cture 

• on l~oration 1oul 

to the COUr"' u t h t pitc h ndul tiona WOlll foJ l ow. 

'ol ould bo 2000 fe t Lo r ch s f a r ns r ctio~ble 

beyond otto of no n osit . i . ~ •• m ximUC'l v aoins 

pos sible. orltion on l " : 100 ' 11 blo to ch· n"e with 

impr.;vod un r•.,t unding of' mao..it r truo t ur • 

d 11 1 • f a l l to loo t the deep r ore . 

this hol wo l d bu t h econd •hot t ore re etitlon do 

cour .... c of th i nor struc~ur l control 1hic_ pp ~r to- day 

in ll Xi 

w~nt d nd t g et os i t1on ·~ 1 1 

p· al ,.. r e ctio 1bl is 

l CO' plan shoul d b 

mov d M to p I'D:l.it 2000 f oot hola r ~emberin1~ that T3 

~houl not b .an.Or i.! t}t ..n t < r ut dopa i t 1 ngth ~ y from 1'4 • 

d 1'5 . • ft r lbcr!oyl u i n depth u1·ill i 0 pl .... t d . h 

two hol ~ 111 ke a nr~ctic ~ly ~ontlnuous t ~t ooro o the 

rull ndth t cone l ed r oun a t critica l pas tiono sveodd 

Lbvu ?vO fe t to vhu nd I ot round lre y xyl r d. 

arch p r t i eul 1ly inter at d in c no or ny lino ot 

t r oturine p r al l l to borfoyl • LocLtl on depend on h th~x 

T3 ia drill d r not . Th po ttion or T • a 30° hole . <l t er ­

ined by pitch th t is sawnud t r t r get oro and l oo tion 

to a l cours • I,it<: ly to 

oum t hat t r Gat or pitoh ill be tho s ame s pi tch of 

on do osit a and this i s one r d . on fr dil ll lng the con-

ce 1 ... r a aft r drillin· ber foyl ind th . he poaition 

or T? , 43° hole on tho 1 n - 100 ' pl n. i not liabl to as 

gr t oh no a.s i5 but it may t> oh ged, for cx8Jllpl • to a 

:.m0 h ol · • 

T6. h t dr1llinf"' • i f y • th t follo~m dll be dwt Jrmin d by r7 

d l'5 x .Jri 1..<noe . C.J.ut1on parttoul 1ly a viti;)abl boo us 

of r l o cf t ~ain r -s ults 1 din~ to usel x )unse • .Drill 

hol i n t i~ oountry 1t bl to i l uke f al s l y attr· otlve 

rv.ml t s . 



.. 

Exploration. 

TG, a ~o0 ola , 1 l in b•t e T5 d th allr•v:ta l 

s ho ld s ·ly cro,1 ... cut tory er u ·r oturlng. 

.i:a. 

I f pos 1bl e , thur to~u , ~ t . ould nti !'urt r 

th n on 1 ' • l ' pl dn b i ·in th t hol e boul 

0 I' ch lOr ny l:BO fl 'i ~ ' t o bvrfoylc , balo 

l uvi l •orki ga . 

v 1y uch on pitch 

1 .. u~ T5 , l t1on ot bol ~ p()nda 

ption. 

holo .i..pl or"' outn of in "f? h x 1 01 d north 

or :n ... n 11 e 7 l oo t ' on on l = 100 ' pl an t l i bl 

o r 1.. c o;.>p oin · 70 r .t :r 0 alrv y 

xplo ~ ... . 

v ln 

t or "h 

t u t cov 

roj c ion. 

·oJ ct~on or b r toyl 

0 t ono, l 

er thi till1n lt lo r~oo· nd d to l oy one dl· ond 

rill ith t ~ooo r t nd sing • On 

chin shoul cl handl 5 O !'cat ot drilll fit. li ai· . 

~:tole l \1111 bt. stop · d · ,h n t h n 11th c •rt :1.nty a s d 

1t objoct i vo ao o n n tho l ' • 10 ' s,.cti n ; f vot 

fl ru given i n tb1 rr ntiep! ~C i o or th n .c . t a te of 

th ai , 

houl b o on th uv bout 3 o r t ' rt . or hcul d 

b st.ore n box o :th fiv ~ f e t i . ~ •• 25 teot ot roe ver d 

cor .P b _ . • ill l a 'oul · not h r b en ·r.ound , pu 

s vncount 

pro bl • 

, ... 

d b e u ~ ult ar~ 

pp 1 t~ s i n h~ ~v~lo •nt ot 

1 os. l -co 4 1 ·v elo ll.)i>a bly t t.h no t ll nd of th orki ·a • 

o r t t t ~tic " o h sia h b ~n i d to t .. 1nor 

t r g c;t ro tlle !' u t not bu llo to t e r:i .... n y fron the 

urg nt d v lo ~n o ~ . 6 'I l...;V l • 

h 0 r os ot .... a thci t 0 drill hol • 
U l nd U 2 , r s o n on th l ' = 30 • in ros o t 1 !.l. rho 


