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REF . 3 , 11 

St»JU~ARY 

It i s thought that the economic ore deposits in the field are 
forncd 1ithin a fault zone under tho inf luonce of a cross structure . 
The resulting zone of tens ion is responsible for the aplite 
emplacement , f racture pattern and wolfram-tin- quart z veins. These 
favourabh. structura l positi ons may be repeated el sewhere i n the 
fie ld . Vertica l zoning may be responsibl e f or the concealment of 
some of the deponits in the field . Concealment may also be caused 
by soi l and a t hin cover of Pernian sediments . 

Exrlordtion for extens i ons and repetitions of the known deposits 
has so far been unsucc essful . Another two holes are recom ended 
to f urther t es t the extension prospects at both Minos . 

It i ~ ccon~endcd that expl oration be extended in the f uture to tnst 
new structural positions . To aid this tosti ng i t is sugges t ed tha t 
a geophysical survey be undertaken in l ikely areas i.11here the 
Ma thinna is concealed by soil or Permi an sediments . 

The proposed drilling programme consists of four holes, a total of 
4, 800 f ect of drilling at an estimated cost of £24.ooo. The holes 
are : 

Aberf oyle 

S,16 n inclined hole to t est for a northern extension of the 
Aberfoyle deposit . This hole is in progress . 

Station: 1500 N 1975VJ 

Collar angle : 11° 30' 

Azimuth: East 

Length : 1300 feet 

S,17 An inclined hole to t est the Aborfoyle Fault Zone near its 
junction with the Kookaburra Line . 

St.:ition: 3000 N 2CXXJN (approximate ) 

Collar angle : 10° 

Azimuth : E st 

Length : 1400 feet 

S,18 An inclined hole to t est the Burns Marsh Fault near its 
junction with the Eastern Hill Line . 

Station: 1970 N 4l75W (approximate ) 

Collar angle : 50° 

Azimuth: Eas t 

Length : 800 feet 



I 

- 2 -

§_to;-eys Creek 

SC 8 A vertical hole to test the Eastern Hill vein syster11 near the 
Creek Fault and within the zone of Easter Hill folding . 

Station: 500 N 3000 E 

Collar angle : Vertical 

Length : 1300 f eet 

/ The positi0ns of t he propo sed holes ar e shown on the acconpany:i.ng 
pl an . This programme should take almost 12 months, working on a 
one s ift bu.s is . 

Previous surfa ce drilling at both mines does not appear to have 
disclos ed any significant veins , except for the vein in SC 5 at 
Storeys Creek . This area should now be investigated by 

undergr ound openings . 

I NTRODUCTION 

This report is a general summary of the ~toreys Creek- berfoyle 
f ield in rel ation t o the l atest thoughts on the Geology and 
explora tion for new tin and wo l fram deposits . 

These topics are dealt with under t he following headings : 

Notes on the General Geology 
Strike Structures 
Cross Faults 
The Ore Deposits 

a Abcrf oyle 
£ Storeys Creek 

Structure and Ore 
Propos ed Exploration 

Extension Drilling 
Geophys ical Explor ation 
Structure Drilling 

Review of Previous Drilling 

a Aberfoyl c Area 
E Storeys Creek Area 

NOT 'S O~ THE GENE L GEOLOGY 

The berfoyle-Storeys Cr eek tin and wol f ram veins occur within the 
Mathinna s l ates and quartzites , of Silurian age . These ~eins are 

I 

a ssociated with a l arge body of mass ive granite of presumed Devonian 
age lying to the south and wvst of the field . 

The Mathinna beds strike north-west with t he edge of the granite , 
and nr e repeat ~dly fo l d ed in a great number of sma l l upright fo lds . 
Bedding Jips are from 40° to vertical . 

The granite extends flatly north and cast below t he ~athinna, s o that 

there is a marked concordance , both in pl an and sectional view, 
between the bedded ro ck s and the gr ani te margin . 
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Belo~ both Minos the granitic rocks occur as an aplite. I t is 
t hought thc'.l t this apli te is , late or marginal phase of the granite 
closely related to the quartz and as sociated mineralisation . 

Overlyinq ' hese min eralis • rocl·s is a s eries of Permian and Triassi c 
scdiMent s . ThPs o are ca)pGd i n pl a ces by Jurassic di abase . Somo 
post- Perni a n and pos t-Jurassic movemen t hus taken place along some 

of t hP old Palaeozoic fan l t lines. 

ST_L1(r ST uc .. TURES 

number of structure are present which paralle l t he granite mar gin 
nd · he ::. trike of the bedding i n the Aathinna . These structures 

trend about N 30 w. Recent work by tho Mine Geological staff has 
suggested that these strike f ea t ures are , or e numerou~ than thought 

previously. 

The3o ~tructures are shown on the accompanying pl an as the Northern 
Fa.ul t , Lu tHych . Line , Kookabur ra Line , Eas t ern Hill Line and the 
Dam Fault . Th ourfa ce expression of the Lutwyche and Eastern Hill 
f catures is u zone of narrow, tin-bea r i ng quartz stringers . The 
Eastern Hill line , which passes through both mines , appear s underground 
to be a zone of cl ose upright folding in which bedding pl ane slips 
f r equently faults the tin and wo lfram veins . There is little doubt 
that thos e otructures extend down to and re se2ted in t he underlying 
gr an i t e. 

The cross faults arc discordant with the be iding and granite margin , 
all running across the country on a be rin0 of about N 15 E, with the 
exception of the Creek Fau l t hi ch strikes due northo These f catures 
are shown on the accompanying pl an ao the Abcrfoyl c No. 1, No . 2 and 
No. 3 Faults , and the Durns 11arsh Fault. These cross faults dip 
steeply and dislocate the bedded t~athinna , the underlying granite and 
a l so t he shallow Permian cover , i ndicating some post-Pennian movement. 
Some of the faults are veined with tin bearing quartz , and the 
J\ berf oyl e depos i t is seated in a zone parallel to the berfoyle No. l 
Fau l t. 

THE ORE DE POSITS 

s_ J3E,ffOYLE 

The berfoyle Deposit i s a zone of quartz vein s striki ng a l mos t north 
and di pping around 55° W. Tho ve ins , carryina tin and passing i nto 
wo l fram at dept h , appear to be developed be t ween the Forty Fault on 

the hanging wa ll and the berfoyl e Fault on t he footwal l. Between 
thes faults the deposit occurs as a complex sys tem of t ensional 
fractu r es fil l ed with quartz. 

At depth the quartz-wo l fram veins become barren as the apli ta is 
I 

approa ched . This ap lite i s pr obably a fina l s t age of the grani te 

which tends to develop in the zones of rock tension . 
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I n pl an view the vein system i s strongly war ped about a N 30 W 
trend' ng cross component . Thi s cross component i s tho continuat i on 
of the Enstern Hill line which passes south-eas t wards t hrough Egans 
to berfoyle . Within thi s tightly f olded zone numerous bedding faults 
displ ace the Aberfoyle v eins with a north block east movement . 

b §TOREYS OlEEK 

Th~ Storeys Cre ek d~po sit is a f l atly di pp ' ng vein system striking 
north-~est . The averdgc dip of the vein sys tem i s around 30° . 

No obvious fau lt system parallel to tho veins has been disclosed in 
the ur 'ergrounj workings . However , at Storeys Creek faults pa ... allel 
with the bedded Ma thinna may be inconspicuous . The Mine Geological 
staff have suggested that the citoreys Cr eek vein system may run off 
the Dum Fault at depth . Drill Holes SC 5 , SC 6 and U8- 12 suggest a 
steepl y dipping fault in t he hanging wall of the Mine . The Cr eek 
Faul t , puS$ing between Storeys Creek a~d Eastern Hill , may forn a 
footwall to the deposi t . I t i s also possible that a hedding fau l t 
ma rks the northern edge of the Eas tern Hi ll and Storeys Creek veins . 

Within t he J t oreys Creek mine , small beding slips displ ac e the veins 
a few inches to a few feet , as do simi lar s l i ps in t his same zone at 
1-\berfoyle . 

The vain sys t em at Storeys Cr •Pk i.s a l so warped about a cross axis 
trending east of nor th. As at Aberf oyle , the cent re of this war ping 
corresponds to the zone of na ximum vein wi dths and the t op of the 
under l ying ap l ite . 

STRUCTVlE ND Ol'E 

The pat orn of veins i n both Mines , and t heir r ela t ionship to faults 
and cross war pi ng , thair strong discordance to beddi119 and many minor 
features , shows qui t e cl early that the ore veins are a product of 
strong tension . I f we consider t he amount of quartz infilling and 
rAplace~cnt a mea sure of this tension , t hen the zone 
dila t i on coi ncides with the axis of cross war ping . 
l eads down to the top of the ap l i te . 

of maxi mum 
Thi s axis 

I t can be argu~d t at the aplite intrusian- rcplacemont proces s may be 
respons i bl e ior t he structure and associated veins . To some degree 
t hi s may bo true . However , the regiona l patt ern of linear f old 
zones and fau lts , and the appearance of wide veins at structural 
junct ions , st=ongl y suggests that tho aplite and quartz has fo und its 
way into the tensional zones . If th is is indeed the cas e , then the 
f r acture pattern , ve in quartz and aplite can be regarded as an 
expression of the structure. 
considering expl oration in the 
structura l environment , aplite 
f or m a vein syst0m . 

This i s an i mportan t conc ept in 
f ield . It means that given the proper 

nd Mine ral ized quartz will enter to 

The above considerat ions deal wi th the location of the deposit s in 
1 pl an view. Because of t he zoning from aplite upwards to barren quartz 
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to wolfram-quartz t o tin- quartz , the vert i cal range of a vein sys t em 
i s r s tri cted . The known zoning in t he two Mines indicates tha t 
thi s vertical rang e is in the order of l CX:D fact , and this may be an 
i mportant ta ctor in concealment of a new vein system. 

It i s recommenaed that the exploration programme should be continued 
alon J t h,, f o ~. lo\J · ng lines . i rs tly , the eY.tens ion prospects of both 
r.1i nn s have not b8en systematica l ly covered , and a nother two ho les are 
needed to complete this progranm e. Secondly , it is thought that 
geophysic1l work ~ay aid the explor t i on of new structural positions , 
and this ~~ould be undertaken . Thi rdly, and preferably after 
compl •tion of geophysica l work , SC'locte 1 structura l pos iti ns 
elsewhere in the f i Ll d should be dri lle<l . 

~ EXTEJfilQtL.QRILLING 

t berfoyle there : s a serious gap in the ext ension dril l ing to the 
north of the Mi ne . In fact there is not a single deep ho l e ahead 
of the northern undergr ound HOr kings . Hole S 16 , now in prog r ess , 
h s been planned to cut t he Aberfoyl fault system at some depth 
between the 7 and 9 level hor izone, approxi11atoly 150 feet north of 
t e inc wor kings . Details of t is hole are as follows : 

5 16 Station: 
Co l l ar ang l e : 
Azimut h: 
Length : 

1500 N 
11° 

1975 w 
30 ' 

90° - Mi ne east 
1300 f eGt 

At Storeys Creek , hal o SC 1 1as drlll 0d to tes t for a develop ent of 
t ho Ea s ter n Ilill veins at depth . Reviewing our pres ent knowl edge 
of tho geo l ogy of t his area , i t now seomc possible t ha t t his ho l e may 
have 9asscd bel ow a north pi tcning vein oystom going into the gro und 
"ith the Creek Faul t . Hole SC 8 i s plonned to t es t thi s possibility 
wi thin the Eastern Hill zone of steep f olding . Dctailo of this ho l e 
a r e as fol lows : 

SC 8 Sta t i on: 
Collar angle : 
Long th: 

500 N 3000 E 

Verti ca l 
1300 feet 

b GEO PHY ' IC; !... :;)(PLOiv T .LON 

Apart fro~ extension prospects at both n ines , structural targets have 
been establi shed in a number of plac es in tho f i e ld . The problem in 
drill i ng t hese pocitions i s to dotcr1.1ine accurately on t he gr ound the 

\ 

position for ct test hole . ThiG i s a problem because some of the 
s t ructures involved r un under coil or Par ~ian cover in t he crucial 

I 

posit · on . Geo pi1ys i ca l work may be hel pfu l in t ra cting t he structura l 
features through areas of conc eal ment . 

I 

I t i 6 poss i Ll o tl at by using the s elf- potentia l or indu ced 1polari ration 

methods , areas of sulphide concentration could be detect ed. I n thi s 

case the geophys i ca l method wou ld be a direct indication of concea l ed 
ore at a shallow dept h . 
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.he ar eas likel y t o r espond t o Geophysica l work a r e: 

! The area south-west of Storeys Creek where P rmian cover 
obccures the Dam Faul t zone . 

£ The area south of Abcrfoyle ~long th€ berfoyle No . 1, No . 2 
and No . 3 Faults . Such a su rvey may be hampered by Rossnrden 
townshi p. 

£ The concealed ground no rth- west of Lutwyche where the Lutwyche 
and Kookaburra Li nes intersect the Aberfoyle No . 1 Faul t Zone . 

Q The concealed ground along t he Burns Ma rsh Faul t a t and south 
of Egan s . 

The advice of the Bureau of Miner a l Reuourccs shoul d be obt ained on 
t his proposed work. I t is l i kel y tha t the 9 .r • H. v1ould undr?rtake 
the s ur vey. 

~ S TRUCTIJ'lE DHI LL ING 

The drilli ng f or extensions an repetitions of the /\.berfoyle and 
Storeys Cr ck Depos i ts has been disappointing . owevor , it cannot 

be snid thDt the drnsity of drilling i s sufficient to elimin~te t he 
pos6ibi '!.: ty 11f J.citeral development of new veins at both MinP.s . Bu t 
the n09 tive resu lt~ of thi s expl oration, couplPd with our present 
knowl edge of the ore- structure rel at ionships i n the field , suggests 
t hat explorat i on should be extended t o new s t ructur a l pos i tions . The 
underlying thought here i s that the deposits in thP field vlill be 
wi dely ~pa c ed at fav'::lurable structural positions , where- f~~ul 't s nnd 
l ines of fold ing i nt ersect . 

There could be two reasons why a new vein system , dcv loped at su ch a 
posi t ion , has not boen di scovered . Tho first and obvious re son is 
cone ea lncnt by soil or Permian . Tl o !->econ<.! rc :rnon is 1..11 ·n ·rti ca l 

I 

zoni ng of tho deposits in tho fi eld . So ~ the zones of na r row 
quar tz stringers , especially on t lr· u t\'Vycl e Linc f:ir fro;n th A granite , 
may actunl ly repres ent the tip of a 1. nee led vein sy s tem. 

In the s ol ectio,1 of nL.W ta rgets , cons i<lc..r l Lion must be giv n to the 
strongest features i n the ield . \. i chout doubt , th · be.rfoyl c No . 1 

Faul t , a nd the Eastern Hi l l Li nc , arc on pros ent cvi ~c:tc"" t'1,· l r s t 
dev olopc" lines ~f rnincr2.lis ti •:rn. It i s rr-C"'"" .... E::n r1 t!"lat t wo holes 
be dri lled to test new otructural p0sitio s on · hcse featur s . 

The firct hol e would test tho l berfoyle ·aul t zone .:lPi>roximatoly 3000 
feet north of 1 berfoyle , at i ts anti cipa ted point of junctio~ w~th the 
,ookaburra Line . 

Station: 
Collar ang l e : 
,\z i muth: 
Length : 

Det ails of tld s pI'op ; ncd hole are as f ollo 1s ·~ 

3000 N 2000 w 
10° 

90° - mine east 
1400 fee t 
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e se cond hole wou l d test the Burns Marsh Faul t at its junction with 
with the Eastern llil l ~inc .:it Lg ans . P.r evio ::; ho les S 11 and S 12 

r.JCly have_: b den coll reel too far oas t to cu +. the nurns r arsh Fault . 

Detalls of this hole are as follows : 

s 18 Station: 1970 N 4 175 Vl 

CollD.r angle: 50° 

Azimuth: 90° - r:1 ino encl 

Length : 800 i ect 

' .. EVIE. , or P' LVICTJS DRILLiflG 

a . Bfl~FOYLE I P.EA 

At berfoyl c the surface holes have been aimed at extension pro~pects 
below, to the south of and i n the wal ls of the: Aberfoyle vein s7s lem. 
Holes S 1, S 2 , S 3 , S 4 , S 5 , S 6 , S 7, S 8 , S 9 , S 10, J l J o~d 
S 15, fa ll into t his category . This dr illing f a il ed to fin d ·ny 
extens i ons or r ecurrences of the Hine vein systcr1 . 

S 11 and S 12 were drillc to tes t Egans str ctura l p0sition. lt 
seems l ikPly that bot~ thes e holes wor coll red t oo far east to find 
th0 Burns ,·arsh Filult . tall events, no significant veining was 
disclos rd . 

" 14 ·ms drilled ~o test the Lutv17'che Line near its junction wi ·· 11 the 

AberfoyleNo. 3 Fault zone . Some na ·row mineral ised quartz veining 
was disclosed 111 this hole , but no veins of economic v1idth. 

b. STO lE IS CREEK 

The obvious prospect at .:: toroys Creek i s strike P.xtensions of the 
known vein syst 'm. C l was drilled to t Ps t for a s ou hern cxtEmsion 

(or repe Li ti on) of the <le Josi t bolow the voin in; on Ea st€•rn Hill . 
This hole was compl etely negutiv • Holes SC 2 , .SC 3 , SC •l and SC 7, 

we~c dri l l ed t o ~he north of t he Mine . SC2 gave some encouragement 
with two narrow quartz stringers eavily mineral i s ed with w~lfrarn . 

Holos SC ~ . ~c 4 and SC 7 , all dri llod in t he sano section , di sclosed 
'a wide zone of barren qu rtz stri ngers , includi ng a .1~2 incb quartz 

i ntors ection . I t l$ noi. thought th~\t tnL~ <· trongly v in c~d z me l i es 
wit1in the um Fault . It a lso sec~c un ikcly tndt an w vaira sys tAm 
c..ould have been mi ssed in the are cove rod by t c h.·i 1. 1.in ~ . 

SC 5 and SC 6 wero drilled to tes t t ne? hanging all. 01 the 11i1w ,for a 
make of veins in this country . SC S disclcJsecl an in t. ert-s tin1_1 vu i n 
about the 9 l nvel horizon i n the ha nging w 11 country . SC 6 , dr•llled 
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to test for do.-m dip continuation o i this vein , only f ound a zone of 
n ~row quartz str ingers . Holea JC 5 ~ni ~c 6 may have truvors,d ~he 
Dam Faul-c zone, with only SC 5 penetr ating east of t hi s zone lnt'll v1ein 
country . Underground hole US-12 , drilled to make a f urthor test 'c»f 

the SC 5 vein , encountPred faul ed c untry and heavy water. 

I t is re commended that thi; a r pa .-.~ uld no1•;' be investigated from un-:. eAv-:­

ground with a crosscut to the west . 

H. Hare 
Consulting Geologist 




