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'The Attunga ·copp~rm1ne 113 13 l!i11es ,north of TatmJorth in a. 
'direct line, in tllSparleh ot Attunga, count;; of 1ngl1~~fj." 
road it is 22 miles:; 1.3 to Attunga, than a further 9 miles u.p the 
'val1~1 of .Attunga and. Wll1d\"1tX"ee

A
,cxaeek in ,a.noJllth~eaate~lY to , . 

east·erlyd.1rectl0n. The .last 3tr zn11'ee of ~Q~d. ·are t~pugh p~lvnte 
prope1Jt.u ibu~ ,quite passa'bleln most weather it t~ r~ail~def> o~, t~ 
road being Vev71 good. Haulage 'Of OIfe ,to ~ttu:nga, pailtray station 
is SlmO'stotittrelU flato;t\ downhlll ('~d i~V()l "ilea _ no s~eep adverse 
grades.. . &ihe" mine in sl,tuutcd on t:ne 1l:orthem. slope of amQderate17 
\1ell timbel'ed ri(1e;e, a. t the head of a e'mall .gu.l~ t7h1ch. runG .into 
Vlillot"itt\ee (.h"e~k. a good scur~e of perm~entwate1j,l(;}ss than e. 
mile from the mine. ~~s gUlls .more or lesstd:l.lot'lS the .ontcrop 
of: the lod~ beds fot! palJi of' Lta length. ' 

,~OlI~~.REPORkS'., 

J~, ·E. ,000e ,aea~rlbe:Q the Attu.nga. ~opper, mine on pages 31L3-317 
tit llt1neral ResotU"'cOs No.6, Ncr1' SOU"6h Wales Depa1?tment of rUnes. A 
mOJ,ie detailed r.e-port was ·prepe-reo. bsr R. LogW'l Ja9k abQut ,the 'same 
pex'1od (1906'> 9l1d a eopy of this W£l:8 made ayalla.'b:ts''by ill' .. N.potter, 
Mine ilansgc:r anc1 pwt 'o\'mer .of the propert1~ neta11s, of exposures 
on ·the lO'irer levels., not now ,accass£bl:e# nave 'been'taken tl'QJn this 
~epol't. oth~%> !information e.~atlable1ncJ.ud.ea b~,le~ report~ 'by o. 
at.iT. Mulholland of the 1~t::W' SOU.th, Waies, ,Geologl1(cal survey" by MJ'. 
iJ., w .. Saltert ell-let' 'InspoctOX" lot runes \atla.'bY'nr·i ~. Wm:il'en,Sen101'' 
IrtepectQI' .of' n1nes,aleo a .report by Mr. W •. a.EdWQr.aa.,a fO:fmGl' 
manage~ of the mine. ' 

lWP,IliG. 

E.Xcl:ttdi~ a prcl1m1n8.1";yvisit on Sept~embe~ 22nd, .tOUl' dfiys: 
I E'o'W'ett1ber 20thG23t'd was spent on the property. In company with Mr. 
F. flanlon of the New SOUtIl Vialas G?ological ·Survey, :the sl.1rface in 

.' the 'ViCini ty of the .lode outo.~ops \"las mapped b~ plane table on a 
, scala of 200 feet to an inch, andtha accessible underg~ound workings 
mapped :1n detail and sampled.. Cleaning out of' the lower nF" Ad! t 
had begun at "the time of examlna.tion~ but at the time of' wri ting is no 
yet completo. " This will 1)9 mappeti. o.t n later date and the results of 
the exwnt11atiol'l will be addccl as un S-in)endix to this report. 

In e.ddi tion to th.e geological and contoW':" map of the surface, 
plans sub.mi tteo. with this repol?t include a longi tud1nal section on a 
scale of 100 feet to an inch, showing the genel"alised outline of the 
orebodN' und the relation lJet\7Gen the various outcllOPS, a more detailed 
longitudinal section on a .seals of 30 feet to en inch ShoVTing the 
distl~ibution of' oro values .ill the principal mineralisea (loc'Gioni cross­
sections through each of tlle two principal slw.f't s, and plans of the 
A, B, Ellld C levels (tlmt of ·the F ,level to be prepar>ed later) all on 
30 feet to all i:noh~ 

. carne notes that th~ outcl"'OPS were discovered a.nd. to.r-:en. up by 
J. Brogan in Jw902~ bnt ';Jere probably known to the OtVl:l€;l" of: the land 
CT. Br-yan.) prj.or ·to that date. i~om 1904 to 1906 considerable 
development work and. a 11 ttle stoping were done, aut'ing which at least 
.1450 tons of ore \7ere despatched to rnnelters.~ of an avera.ge value of 
6.2% Ou_, The last Vlorlt carried. out by this Syndicate \7QS f 'the driving 
of the .F ad! t to cut tIlo lode some 215 feet below the outcrop, so fiS 
to retail! tate mining fll'ld pumping wa:tar from lower leve;la. PJ,.ane to 
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develop the p~opel?ty':fb.rth.er rind. produce ora on a larger ,scale did 
not mature, and,floods closed the lower crork1ngs. Later shipments 
of ore recorded by the .rUnes Department include 5 tons in 1909.11 100 
tons of 5% Cu. in 1.910 ana. 40 tons rrhidh producedl?t tons < of copper 
in 1916. From then on, the mine remained. clooed until 1940b when 
~Gssrs. Potter and Langford cOIilinenced shipping parcels ot ore to 
Port Kemble.. Present owners are messrs. N. Potter and J. P,. Kennaway 
of l~eweastle. The mine i,S being prepared for-the extl'taction of ore 

,from the upper levele ?,' ',~"~~, a.bove a l,~tve~ /llld the long 11' adi t being 
cleaned ou.t to deteI'lrdn6 the behaviour of the lode at tb.at deptru 
LeaG6S ,in fOl"ceGre- l?IIA .• L.16 P.M.L.2 and P,.G.L.l, Q total. area of 
29 acres (See Plate' 1). ' 

DEVELOPMENT. " 

WOFkingson the lode include an open cut, from ,which moat of 
the are" sent: away has ~eGl1 ~xtra('tedll two shafts fJ at or noal" either 
end of the pI'1ncipal mineralised ,sect:ton, and a. Gbries' of' drives 
connecting the shafts at vertiCal intervals averaging about 45 feet .• 
Several sho~t drives have been put out along d1ff'orent s"treDks of 
minoralisation from 'the open. c'ut and the No. 2 sha,t't is aurJt fl"om 
th~ floor of the cu:G. This shatt l which is offset a.t 1nterVals t 
follO"IiVS one seotion or anothe~ of the lode bed.s down to the level or 
the Fadit, but now appears to be filled upfto wltlun 20 feet of 
the .s~face.The No. 1 sha.tt has been put dovmfollo\"l1ng the lode 
from just inside tl1e ldouth of B level, tOG tetq f·ee·t b$lol1] the bottom 
level nGfI'~ at 228 feet bolow B level. The a level alii t hlts the No. 
1 shcift at ,lS4 teet, 47 .feet 'below nBtf level and tIle No. 2: at 206 
feet. P ad! t. lLll';"45 .feet '0810\7 C l.evel. is dr1 v ell from a point lower 
clown tllG gully obliquely ·to the lode, a distallOG of 740 i'e~rt to No. 1 
shatit. Depths of' -the vnrious levela referred to A level are B,25 
teet., 0, 72 fee. t, D; 112 fect, E, 16~ feet., F, 210' i'eot,G, 254 feet. 

: SotnestO;:>illg has been done alJove C lev€!::l, sou"l;b. of' NO. 1 sh.nft. 
be'tween .S andC.? al'ld ,south of the r~o. 2 shaft ab'out thG horizon of 
B'level,. other> uork en the leases .includes a few'surfa.oe costeans, 
it mnnll OpenCll.t and eXploratory shaft, (,ott shaft) on another ,mineralise 
section along tlH;: lode to the southgand. e.not:b.er slwJ.low shaft ("Pftshaft 
~n tlie soutl1.GI':n si.de of the dividing l~ic1gc. 

The country rock at the Attungn mine laa sGl.~1es of' metamorphosed 
sed1mant~y rocks, originally laid do~n1 under shallow ~at&~ conditions. 
The princ:i:pnleconomio fea.ture 1s a lentioular bend of l1mestone in 
whiOh the o:ee bodies are contn1ned. trItis l1.:rnestone lens has a total 
length of: a little over 800 feet and 0. lilOOdmur:l width of 60 feet. 
Individual. a6ctiol1G may be massive, but on the \'Ihole it Is bed.d&~;.with 

'bands of vaI"~1ng com.pseit1on and intercalated. beds e.nd-lenses of shale,. 
sandstone and fine conglomerates. The dip as exposed on -the .s'V.rface 
and in the> workings 1s very steep, usually to the west. and the strilts 
'Varies ftaom north-north-wast to just east of noX'tho on th.e h111s1ope 
wast of the 11m~stonet which :is most~y cove~ed W'J. th boQlder,s, nothing 
but metamorphosed and silicified f.1no conglornf'l"ott';! Wi.lS obscryGd. 
Constitnent pebbles in this rock are seld.cm more then an inoh in anu 
dimenai.Ql1 and have often been elongated by differential pI'essure. 
PropoJ.i't:f.on~ of f1·ne matriX to pebble content 1s high. r.l!r. Whitworth 
.t\smarlts evidence in thin section oftu:rfaceouB character. The 
eastern slope of the valley is l1ke17ise covered by boulders in whioh 
t~aonglomel?ate predOminates, but a band of shale appears to z>urt 
along roughly parallel to the lImestone II and shale aeameto be also 
interbedded with the conglomerate r.ight up to the andes! te bOlIDllary 
(See Plate 1). 
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Away from tM.itmlediate 'vicinitY' of the mine, the sediments 
alte mninly l)eddeti shales and n1Eiss~ve" .fIne eonglomeratesf· thOugh 
fa1r1y large bodtes. of linlestone are not uncc:nmnon. DiP. of t~\ 
·shales along W!llowtr~e C~eek 1s oonsistently to tho southwest 
'at 10\1 to moderate rmgles~ several hu:ndredfeet aunt of 'the 
l1ma$tone lema which C~I'>rl03 tho orGI' ond occupying the crest 
of a prominent hill, a herd al1flesi tic rocl<: outcrops,. Aftel' 
l'ttnntng ntore or 'less parallel \lith tp.e limcGtone for SOIDO dis­
tanoe, it smngs a~O'WldtQ 't-hG west anc1cnts right B<;.f.,9sS the 
stM.k~ of the lode~and it is ObVious in ths southeaseQt ,the xnUPlW.d 
area (Plate 1) tltnt' the' 111t~B1vc rock uderllesthe shales and. 
eonglomm."ates at nhallofJ depthG below the snrtQoe. ~om :~ts' 
d1str11:mt1on it i~ und.oubtcdly intrusi"e. in l1.S.b1t RUa. in addition, 
the shales near the con.tact shou a greater degr>e<:: of induration 
than those fart~a~auay. In composition and t0hiuro it varies 
considerably, f.r.ofnQ daei tiC rQ~ t'J1 th qu.wtz phenocrysts to G;n 
andes! te brecc1a, Descript-1ons oftlw0.S different phases are 
.itnclou4ed in_ r'l1rf l/'lhitworth ts~epQt't on the f.o6k apee!mens. . , 

Both the s8d.irl1entarw and theandes1 tic r.ockS bave suffered 
¢ontact as \7ell as regional ~1Gtt.uoo'rpb1 sm, due ·tGtM .intrusion of 
a. large grani 'be maDS t1hinh 0Utcl':lOPS less than i- mile south of the 
'most Soti.the!~~ \701'kings and also a mile OX' so to the caat. ~s 
.~anite 1S shoun on the state Geological Mop to be oontinuous nith 
the veru extensive Neu El'Igland gl~an1 tee, and the Att'l.ltlga sediments 
are inoluded in. the DeVQn1a.n. The gI'$at~,e't degr.ee of contact 
metamorphlsm isshorm by the llmestone, massive beds being re­
ox-ystalllse(i to marblG, U!.ule relativ~l;u._ ~~e bedS, espec1o.1lw 
thoaeorlg1nal1:y le.m1nated,_ O~ 3.n~0roale.tf.?4 with sbales, ha;ve 'been 
Gxtens~ vel'9' a1 te-redil \v1 th abundant development of Ime garsn~t ana. 
other eontae.t ,tDetamorph10 minorals. Ti1ese-latter' oonstitllte the J' 

llOst beds of the o~e. wh1ch nppoara to hnvebeen doveloped_ 
'principally where shoaring of the altefolsd. l1mcatonQ is most Intense .• > 

some bands being more favourod than others. Following is So 
description in thin seotion o~the fine conglomerate, the biotite 
granite to the south of the mine$ and. var101lr::. phases Of the 
andes! tic Jiocks. prepared by £[jl>. H. li'. \Vh1 tworth Qf the .New South 
Wales 'GeOlogical SUVVG~. 

1mBOWIQAk BEPOB,W ... ON ROCKS FROM ~AT'rm~GA •• 

Jfo. 1. Silicified fine .,oop.slof:lo;pate from bott~·~Ftt) ","tit mouth, 
Attunga Copper ~nG. . 

_ A ~d ~k grey olas'i;ic rock containing watert1Crn z;·oclt frag­
ments ullto *" ,in diameter. Under the microscope seen to be 
Q0in.Posed mal~ of ,well rounded grai1l$ of qUQl'tz with Some fragriients 
Of. felspar, p:P:i.ncil)'allr Pl~loclaSG~ and watel1worn gre.lna and ' , 

'pebbles of hard rocks suoh an ohel't, quwt~l te and porp~~. The 
'lnterstitlal material ~an p~obably OFieilk~lly ol~ey,but no~ 
" Clontains much chlor1 tc ancl socondary qU&rtz. Tho rock is 'l7-ell 
~trat1fi0d, but the preocnce of the or~ar fragmonts of te16p~ 
\~hiCh ShOVl 11 ttlo Qlte:ration~ suggest that !t is tuf·foceous. 

no. Z.1!lo;ti te gi:nru.flil!. fltom state FOJ:le.st. 

A nOrma4 type of conrse sralned biotite granite composed of 
qu.&rtPl)ortluiclsso, plagioclac0 and blot! te with typical granitoid 
fabric. ~cept ro~ a sligbt Itaoll.nisat1on of- tho felspars~ tho 
rock is re~kablY free from alteration. ' 
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No.3. AAdesit~ trom near gl'an1 te CQntaet. 
". . " 

, '" , ':-.\<..:'. A grey" c<?loured aphani ti'(! l'oek,~ !61.1 ,weat~e~~4 .. on tt:te , $urta~&. 
~;t~t1e 'composed of 111ghlu a1 t~re~ ph$nool'y~ts of! tel,sptWQt\a. aug! te 
in')u~.; almost. opaqllG, sto~ ground mass. 

; Alteration lof: the :relrspru.~ 1£$ so oonrplet{;)' that' all signS ·'Ot 
the ~1g1nal. tvt1nn1ng have been destroyed. and. many crystals are 

":', "a1moet~ opaqu& owing' to Itao11n1satj.·on. ",,' , " 

, ,Many 'ot ',the attg1te p~nbCI"~st~· M~eb~e~ COh~~~t~a:ent1rG13' 
to bright gtteen". strongly ple('jc1U?ole seoond.a.l'N" tmrph1bole. but some 

" still haVe €A core of' recogniSQble :.augi tel ' 

Needles ofact1fit>lite have been <1eV'e16ped abundantl:r'bsr , 
,,' al te~at1on of the ground mass, and. many of these neetUes penetrate 
, so~ot the phenocrysts. , Signs ,ot reaction betw0en phenocryats 
and ground mass are plentlfUl. 

1" NOt 4. Andes1~~ br-eoefs. from "Fit SMt,; Att~ai 

',.-In hend.specimens 1;l11:s rock closely ta"eieieii1bles No.. ,J$, bu.t under 
the microscope is seen· to be oomposed. of tragmentao'l andes'! te J 
identioal with No. S. .oemented together tightlU I ond wi th (,\ 11 ttle 
ohlor! te interstl tia.l material. Al tera't10il: of: the rock is simil91' 
to that seen .in NOt 2. 

No. ,;5. AJ,terad,.tUldesitet, from ttp" shatt, Attunga; 

'Somewhat stm!lsr t~ NOt 3, but someWhat tlne~in grain slze. 

Al te~at1on of the fela-par phenoct!yst~J has not »rot!eedea. to -auch 
a dG~e~ as to destxsay "all signs of "twinn.lnlb but the alteration 
Of the t,e'J?'X'o-magnes:tan minerals is ,mors Complete; ,a.M they now 
consist entlrelU of aggregates ot'needles of actinolite. 

Signs of ~~actlon between ~ound mass and phenocl1ysts are 
'cOIDnlGn., ' 
. , 

L __ • 'C:i. . 

"" 'ielat)lonsh1p~,of ,the. gESl'li,te, -t~r' the .,Andosi,te "~OCk,S..!. 

'. The bigh 4eSi'ee of aJ. teration o£ the. fl,Dcles1tes ana: andasi te 
~reaeia and.thatreshness of the ~an1te suggests that the andesites 
are the older X'OCltsondhe.ve. been int'ziu.ded bN' the gl'ani te. '!'he 
Mvolopment":of the act1notitt>':Tl.eedlos in the ana.eslteD ana. brecoia 
and. 1 ts tlbsanoe ~1n' the g1'tmll te indicates tl'lnt the 'former %looka have 
un8~~rgone alteration which has'not, been sha~GlJ.bN' tM latteF.iJ ' 

,It 1 B prObabl~ that the a.1 terat 1 on. '·of the andesit te ana. b%lecoia. 
has' been brought about by contact mstamol'pb1sm due to' th~ 1ntru.s:1oI1 
,of the ~a:ni tee . . , ' 1 ' '" ' 

,aBE. ,i!lMENstONS. 

AlthoUgh the 11mestone lena haa ,a \114th of. 60 feet and .is ove~ 
,800 ,teet long, the pr1n~~pal m1nel~allt:iatlon is lind. ted. to the section 
bettreen, the ttJou.th Of 13 tunnel and. the south ond. ot the open out. 
& diatanooot 160.feet. and s1m11arlu. althOugh tin the open ·cut 
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" !Ji'neJ.lall$at1gnm~y be, toux;td, 'ClIiXt~n~ it:)v~r a, 'V11dth ot 3~: "tee;. l~sa 
" ,thaD htiJiot this is or~and most Of the indiVidual lens~~EU"e,not 

, ',' -' ·pe:Nd'Gtep.~. 'lhe ~bit 'of theo~~, 1$: to. oe,elir }n~~cl:tes : and, . .irregular 
, '~,-, : lenee,s elongthe strike of the nlOrssllsQeptib);e, l~a ... g~net 1;>eds ~ln 

.' tMllmestona., ~e best of these lenses,iBr$, ael-c10rri'mb1"e than 5 01'6 
feet Wide:t &:&C~pt V~rr:I 'lo~Sl1ytan4_ usually do ,not, con.~,1n~ ,lDGl:'~ than 
50 feet without a bre~ (eee le1e1 planrl., Plate 2).' IndiVid.ual, 
streeksmay be aepara,t~d b~' '~arl"en bands. ottens~y t. 'or ,low-grade 
ma~ex-lt.d wh1ch may rtlBke .into ore along tl'lS str,ike-. - In general,i , ' 
~~_,lor3tion in the ,Shape of eros,scuta out1nto tho 1_ be&, on el,thet-

, -a1,Cia': o~ t1ie :Pl'ino1Pfll mlneJ.'lali~ed ohannel has not been st~;dce$stu1 ' 

onaceonntof' 1 ts irregularity and the lLk<;;l:thOO'(i. Of <It's, plei1ns 
, ,:out, IO.~ rnak,lng a~, 'I~~ort .notice, ,1 t .is d.!fflo111t td)f':o~$~e.st ':t~G 

'behaViour otthe, 'otte lensesfilom ,one 16v$1 .to anothel'. 'Caloulat.1on 
, of ore reserves is :ren~t>ed 'cdrl'eaponO.1ngl7 'cUtflcul't, 

:" '.' ;STRtlPTJJtiIUi "4W~.S" 
, ' ," ~,D'p, of ,the ~,oa.e is ~~~i'·~ie~plY to' the 'west~, though va~iat1cms 

to ,'bothsid.es of the vertical OCout'.· St:r1ke of the principaJ. " 
mtnelialiocd ,sectlnn istrom 10' t,o 2(Jo 'w-est' of north. 'Immed.t~telY south , ot th~ ore .a;r(iJ,.g~ the eno~oslns limestone . tattS(3 a 'bend to ~he, west. end. 
it 1s likelY tlUJ.t the ,~hea;:tlllg 1nduced:, 1n-;.,th$· bedS' ad3actn1t' Ito thi's " 
"end ls1$Fgelu ')."espOD$ible for the .localisation Of the'Ol'e··v~ttes .. 
lt01'th:.'oX-:,tlie m1liera11S'etiarea the l1matonetends to 'widen out end 

"beooxnes more mss.iva ana. thl.e' also has a.ou.btl~Bs ,had .. its 'in:fiuenee1n 
',' 11m'ting , 01'6 foi-mat10ti tn," that 41rection. 'It.1 s .S1gtt1t:1c ant , thB. t 

(,:1'09$, .:~a~ ts~o'.cur-, n~f!P. botl?- ~na.s of the ore-ibe~!ng seC1f~,Glh 'Tll.El(3G 
,taUlta. Which d1splace the ~ounWy" lefthend~41N',. are plle"'Ol'e. ana hav,o 
. ,a.eteCl as ohrumels to~' th$ m1neI'~isingsC>lut.:tons, as COPPBl' 'earbo:tates 

are fO'tlnti ,along the .'t'aul ts thcmsel veG on both s14es of the main lode 
, bedS.' '!fhe i'aUlt, neait 'No., 1 shaft has' a die,placement of on1y Q few 
teet, but that to the south. ,Qf. No:.2 shatt 1n the J open ¢ut is ~e , 

. b,iportant, 'With a. total. diSpl,acement of 'twelve feet or so. on the 
1;!()uthernsideot.the. fault, gooCl eOpp$~,tnlnet-al1aatton(ol.lowsthe 
+1me .... g~.net beds tot! a few feet find ·t;h$tl 'plqs out tibru.p'81". 

. It" consp.1cU()M i'eat~e ot, the ,lode ohannel. 1'00Jal'ke'a. a,lso'by Dr. -
tiaok on t~ lowar~, is consistent sli.ckensld1ng in Q rno~e 10):.' less 

, ~ert1cal direction on the walls of the ore li9nse-s. The gene~al pitch 
of the llia1n 01',e'bOdy't as .indicated by exposures intlla opGn out and 
A) B and C levels, ia steeply to the rtOl'th. ' 

.. ~ , 

'The smaller area of mineralisation near the top Of the hill at 0 
,shaft may owe 1 ts: preseneepal'tlu toshe~iq .in proX1m1 tw totbe 
andce! tic mas'S :wb!chhereabuts asaiilst the 1o~ beds.' 

tCODb~.I~WI-.,,_ 

'l'OO ox-e .consists,.ot: gtieon and blue copPta~ 'oarbonatas ~~placlng 
~r ~J:lIl1eat~i1g' thl'ongh ,the. shattered. , o~t~n grMulW,. 11zna-gai*net bec':ls. 
toea.1 en't'i9hmente, 'otOl',e talong ,t'auJ. te end .. fraotures ere not· \1ncQ1mnOn. 
molybdio oc~e 1s 'j;)ient!.t'tllandbismUth 'is also .pt-ssent. Sttlpb,2;de 
minerals ,seen in o%,6'e on the, dumps &om '. the l.ower .1e"elSln~'lu.d~ 
,chaleopyrite; p"l te and molybrleni te. .ACCQunt sales ot 1452 tOhfJ 

, ~5 cwt. 'aent 8.\14':/ in the period, 1904-6 gave ,at) average- 'value of 6.21' Cu. 
Qo;Ld content is known for 1;.150 tons 9Cttta. of this amount and averaged ".48 (iwts.pel' ton. Silver 'values werefuxaly conslstent between ,5 
ana. 6 ,ozs. per ton." . ,A 'pfll'oel ,of ore re~ently sent t~, POJ!it ltembla , _ 

. assayed rno"ethau i- pel' cent: 1:>1 Bmuth, 'but no 1>1smuth 'valliesoomp~able 
\11 th' th1~ -were at sClosea. b.yasmplJ.~. , 

Follomng are the detail-ad l'esul ts of samples taken, 4urlng the course 
of the'ezam1natlollt Which '!11nstX"ste fairly ~e'l1 the me:il,r4. content of the 
ore. 
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Without 'access to the lowe%" levels.! t is 4Lff1cul t to observe 
~oss1ble effects ,of,seconder~ enl'iehtnent, but theN ere not 'believed to 
haye beenve~y impOl1tsnt. DI':i 6a* does mention the presence of 
chalcoo1te on the G le-va:l, but tl'om specimens exa!n1nea. and the tntOl!'mtlon 
a"a11able most ot the sUlph1da ~COpP$'" exposed was 'cluilQOpyri te. Fl"orn 
his ~scl'lptlon the~e seema to baa zone of poosa values below D level ana. 
the ore above 0 level appe~s to bG a pr~ shootwlth PG~hapa Q smail 
amount of ,seconQ.ary' GllXl1chment from percolating solutions. 

OM GENESIS .... 

. TheoWlous .source of thG mlneral.ls1tlg sol~t1on$ raSpo~alblo. .t~. the 
Attunsn ,lode fOl'mQtlon is the grant t~ Which Ues to the Bouthand east. 
'The pl'Gsenee: 0'1 moltbdenum antl blsmnth miMx-als confirms grant ti,o ol'lgtn 
in pl'efersnoeto genetio assoc:Latlon V11th tM olde%' andes!tic roCks 'cl.ose 
at hand. 



" 
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In addi t10nj 'the oolit~Gt metamot-phisrfi .ot 'the:U.lllSstcme :be4s" . 
OOnl\l0qnent. on the ~an1tio intItus10n;is. e€l.J:l?-ier than the,OFe 
and' the Mdeai tt itself ca1't'ics trl1nerBl.1sntlon, notablV ,at 
,~~ptt. Sb$tti' l;j is l1ke~ that mvementaQCnn~~ted with th~ 
extftt.~~.o't the .. andea~il'lQ . rOQkt(wer$ at least ,artl;r ~es~.on..o; . 
'sible ftit' th.$ steepett *:ilt:Ujgot'tho seditite1'ltaxss.ea in their 

.' ~elSbbourhoQ4 and tCli:' ~ theshe~ing Of t~e·).mpUl'~ lime~tone~'- . 
whioh .lat$iV "Peomne the ol'e ... bear1rl~ lJaas,- Vertical alitlken­
s1¢ii~: on ,t~, !.1lU.1S o~, th~ lo~ was d.GV~lop~d .dU1'~~.1t~Str " .. , 
movemonts. '!"n.e close association of the andos1tic l'oeks t1lth 
the'limestone suggests 1ihat part ,of tho ~onto.ct ,metamorphic 
·et£e~t.s so. c<>nepicuous in, the limy "b$ds mas have be.~ oa:usea. 

, b~ bea;temana.ting tl'0ln these, 1ntrustv~$,. " " 
• ..:, ~ < ,. "" ' ., 

DJtSORIP'J:'ION 0]' JV0rutmU. 

, '\' , , 

'.; Dlt •. dft. ,.1'~tloXt4s that 424 tons SGla.tz'om tho open cut assayed 
ett. $.5 'ttl 6." ':Gold: 3-1 to .9.14 dwt. pel' tOll and Silver 4 o~s • 

. 18 (iris! 'to '6 s. pext ton."·· """ 

.'11- :fmmei.L Qzl~,j.l~ds outcrop just, .. near "the ntOU.'h~ o'i' B ~e~ ~~. ,.,,:, , 
.a sample :from,4110" width, vfnich-lnOlu4,Gd.. 1 '6" ,of e.lIllO$t bl::ir~on .roCltt, 
rotll~e.a. 4-,~6% Cu. _. '1. s-haft ~s' Slltit ~U.Bt 1~1de 'the'm9\tthal ' 
lio •. l. . tunnel. bd.is Itotl( being used as an ol'e(jhut.'.~ 1;0 "Q'1evel' . 

'. 'wh~~e' tits' 'trucked. 'tee) 'ttie 'rJlltJ bU4 at the beg1nnlrlg·~·~f·£~.;fo,a~,·6if "Otil t~ mlne.! Belor! Q'l0'tel the sllf:lft bas been f.l1le4 up. ()D. B '. 
lG"'~.l the ore Wcr>mes ve~y, 'low""graCie ne~ the shatt, but J~OlDes 1ft . 
~g~_,20 feet O~ . So along and the next 50 feet to the ena. 'of the 
?\r1 VG e:t· the time of mapping contained some of the best d're eXpo-Ae&' 
in the mine. The ore is' the usual gurl:1et ttock wi tb cOpper carbo..-:· 
utes disseminated: through it. Width o~ o~e is up to S feet an4~ 
detin1:te vlalls era not exposed 'exoept 111; one OF t\!O place. W'her-&' , 
s'h.alW 1>el1$ have been b~<$en 1nttJ' on tl$e1d$a of, the drive.) mine't'o.lo, 
al1~atl-on Ie eeE>n along !1 ~ross fault .3uav past No~ 1 sMtt,' emf'.. . 
a d~oGscuthas t'OllO\"Jod tl'ils at:reak out into lon-grade han.glngwau 
countrN. Sttnil!1l'J.y em-1ohment OQcurs on a amall fault at the shOrt 

- " . . ~~o~scU1; neal" the and Cit . the artvOj ani.. the high Valu.&ot the samttle 
talt~n. '~.~e bf' the ,Ylestepn' h~lf of' the' ~~~e proba",,":p~fl$l:Its this 

, .. e~io~.~~.. ,~les taken ,"nthe to.r1ve w~~,e:~, " " "" .'" 

. , j 
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" ' 

C .. ·.Ttm.nel'· 'Rbis t.unnel1$ ariv~nmov~ 01' ,a.ess, On' the stt?lke of' t. 
fiedS, '.l!!·pat\rse~ thrO\lgl\ aSnl~l 'b~f4t ,of ,1,~tr.i1~ive~aesite ne~ 
thO! mo~th' th~, 1}11l'O'il811.'Q tault tn ~,a ,silie1f1e4 shale and 01'1.0 
'lode: beets" at ~bo~t ,0 jleet. N~l'p.w lensee'ot""~ii1.' ~aaeoltie ,are 
e!tpoSGii l1l;ong tilE) (U:'.4ive but no ore'b.o·av of' 'any . s1gn1fiO$no~ until 
~ust 'paat·n:~.·"'l shaft, '~t 2~t ,hom' tile ent~anQ~), ',~~~ar bunc~ 
m1nera11satlon'is here dc"telopSd an" Q sample aC~bss 8 f 8t1 rettJ1'l'l.Gd 
1. 9% Cu~ aria' ,0.:& "dwta. Au, per ton, •.. ~A,~i 'VG be,ng1}u~&i t11& l':tgh~' 
l1.iiI1Cl :Len's, had ,Qdvano~d about 20 fe~taJ14, 01'e .,In the £ac~ assllye4 
2.'~ cu.. anti' ,0.4 Qwts. Au. pall ton. The ,014 ~,ive .tollowed the left-. 
,~ .t~~ •. ~ or~ '() )'fO. ,e .ehaft, end 't11'1~ .'s ,s.~oped tOl~,s~e14 
'f$a'b "G.)0ve tll~ .~~ve~. I Acc(;)l:~d1ng to:0' .• ' I'e.ckl.,35 ,tone '1'1'0tli thls 
:t!Jtope J'st~'01 0 S.·G' to, 8.31& ·,Ou. and ,~ptQ ,.6' ,4W'ts. Au. per ton. 
~~. ~~'() rras 4ppattently continued. 5qfe~t pe.~t liQ. 2 shaft. but J)1i • 
.ra~. pep01?ts that 1. t ,odnteined no ot-$' beyon4' about :l() ,teet past'the 
shaft_, '?;P~ ~ "stope l\,outh,01' this. $~,tj ", teet *'boye 'this' leVel, 
7~ tons a~s~ed, 6J' ~ ana. 3,.a~$. A~~ :pw':tCtJ; 'a,nd'14 tons assa,e4 
fI.':1,8% au.. (no Qll~c~ ,forJ gol«). ' 

" ' 

_~VelG •. :' '~t,o~lijw1ng nq1i~s op.,th~ l$ia:l,s, now. 1naeets.a1b);~ 
)"~e:"", ,~n~'~ :~~ .~; •.. ~~ Jack· s l'epo~~: ' " 

. >nLeV(jl .. 1; 40 ~E?et bel~ :TUpnel 'O,/connects ;!tos. ]. '1iin4 ,:a 'Shatt.,.!t'f)tl 
feet 'douih.ot.\tOi 1 Sh$ifti' 4 f,eet ot gOQ~ OJ:'ES is ~ee.n 'on .. tne roof and e ,er9.SSiOiQutgO·~s ~~ #,eetto '~~ 'Vlest., 'l11e '!',iI',st.' 7 f'ec~ .~ . ~he :CI'OSS­
out is !lnlo'de ,matter" Vii th a. 11 ttle ,GtU'bonate ,ope tn, car-net l''Oel:. 
~e next ~ .. f~,st is l'g0.tsnet ,,~oOk with' iil;ome1l~~s of tail' o~omdis. 
Short' of ,tSktng i tal). 'out, l,t 'wo~ld D$, 1mposs1bl.e ,t~ :S,ample t.his so 
as ,"~O ~vel'age ,~t, ,a~ :th$~e ~e soq4 an4, poor· vein'!?_, §}nJ!Q'1(ti~ was , 
taken as el'1W~cterlstlc of QbOu.t2 .'!fG:eii, , wlU.ch 1f',separable, from. the 

, whcrl*,"i4:'r~et wcmldlje verlf tinGers.', It assayed COPDeIl 5. a pev ,Gent. 
I ~ • ,.-, I " • • , " ~ 

,< - • 

: 'Fr,Qmthis point onv[~4j ,the Cl'O,sscut tJlaVe:il'.~B d.eQoxnposed 
felspa~Sla tY!P(teks. " , 
~ f r. ' 

, '!'here. 1a ore at J"lev~l all the 'way (Sote~t) 'between ',No.1. @(1 
I, 'No. 2' 'Sh8tiH;'~, ,tnlt, t.(lX" p~t of the distance the levol i$ ·.4i'iven ·on 
'the ,eastern' ~st_oi' th~ alie. At Eo •. 2 'Sh:aft . the :cnotern 'or f&otvnaU 

ill ,l~ :$oillt Vefitteat,,' vi9li, soft find 's'liCk~ns1dtngv.ei'ti~,all.y.l· ' 
, , 

~ t took .le. 'riEi,t',t'om the castel'll alae ~f the :l'o~ close to the 
bwvicade in iaV'e~ X32 feet south of .l'iO. ,1 ~hQft). Th.1..G WIlS an 
avex-agGof ,4 ~eet ) ,moh$$ .#;iOt'OSS the 'i!oof ~om tb~ ;,~st~~n $1,,4e.lt 
as~'t.it'ed: GO"p'ex. }I .- '~et- cent"·, ": ' ': ,',' ,~ " .:P", .~l! ~. , , .. ,. ' , 

.' 'Y'·,,~:;·;4,,;~~:.,t,e~~ batlt\' 6f sl~1ilf .?mU+1odittl 11,oi1t.O t~ >Q~e~'~"'QtS_»le lO.' 
Idoj)4'o~e':'ls l.n~Gl1, b'etwean tl1l.s pO,1nt ~a. ,Wo., 2 ~!1Mt; but the 't'o(J1! .is 
'~,09 ~ch t~11ibf11"e4. to perini t Of' S_l~ .. : , C;)ontinuing t~~ '.sec~ion of 
the 104.0: l't'om ea:st .to \7estat the neattGst Qcoessibl.e, PQ$nt'j ,Viz. OVG'P 
jo. .a,s~tj S~le. '11 .. aiere.g~~ .3i f~et 't;;f ore. %t~s,s~e4j COP)fS2,' ":;.2 po$.' ~ent. - .-' , . ., " .. ~ , 

Samp)~e 12",ayer,Qges the remn,1n1ng 4 ~eet of Qr~to t~ \1est~m 
side ofthei '~o4e. +.:t aSEJaa'eo. ,Qopper a.,a pex.-, ~ent, 

~ or~ 1n.thf.s 'level eonsl&ta of cebbtUtibe of' copper in a 80f't 
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'~ 

kaolinio me:hrul 
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,I.e"f61S. ,Soif ,. ;t~.t,~bove ~e;, ,'~ 'h ,~. :~O. 2, sMf~ ,,~h~: ,()t;t~ ,1., 
seen !:£o,:c1ieout 18 :teet below ;L'evel 1), althQush tl:).e ,1o~"cq~t1nU~S. 
It '~ecolTmeno~s 20 'ree~ldwar, ari~the rema~~ dj.~t$.fiee d;()VIJl to • 
has"vel-'8' t~ ci!ilibonate ore on:t:t~ hOl'th s1'a~ ot, tl'l~' ahaft" but s:t 
E it (J.winClle'sto $. t!tt, inch~~. ' ~.$z.~ are',S te~tof iae~ompo's(·.1DI, 
,arnot ro~k- ,on thij' wesst of it) ,an~n~~t a. ',el't1~al.' ~an~ lor ,~bt.1lf-, 
hu.nf1rca.-wel~:d~.) lutnps 'at, ~~bq~t~ ,O'P~"" A¢r,os,s.-o~t, f1.:'t)mtbe,$~t 
atter passing this band, ~\l~a .10fs$-t. of aoft }6aJ."~~~ ~oelt.,. ,3;0" t$et . ,~, 
ot soft kaol1nie ~()ck) an.a. 5 feet ~f lLmes,t'ono.,", 110. 2 ahaf't1:t:1.~~ 
;() t~~t 'belofl E J.eV"'el. Th~,lode ,is said to :c()~t,lf1U.~j but :to oar,x-u 
no Valu.e$' until p.' depthot ll4 feet is ~:~tai~t4tl,' " 

Level 1t oOlmeot$sl~ts 1 ,and. 21 but ae it i$ 'tlti1ven in tll$ , 
count~1' qn,th,e' eaat aide, ot ,the ~o\U'aE) of' 'bhtl l.oUl.e, 'the latt¢r,.c,ann.ot 
'be aa.t1,sf.aotovi1'1~een., '1'he ,leVel, '1s· baI'r~~aded forventllatl~ 6 
,teet SQt1th. Of .No.· 1 al'..aftil t,VJ~o shotm u. t'!f.ne specimen (aeV'ernl 
'PQunds 'int/eiglit) ,of QoppefJ glance ore said. to have dome trom this 
ley~~_' ' 

L-evel ~ Down No. 1. sbaft from ,Level E, the lode is etrollg" bllt ,shoWS 
Ino vaIttes 'dQ\m to 80 feet at thE! top of Level G. 'l'h.i~ Level 1s J8 
.feet 'belo" tha't of! Tulmcl. If. Litrtestol1e is' seen in "~l1e level 
1mmeMately weat of thes'}\..attj ana for ,18 fe'et ina ovoss-ontto the 
wost.i' The f'ollorittg section is seen in the' ievel on' t'hta" nOr:tJi sid.e 
of the sl1aft:-·, ' 
(Eaater.n alae) •• 

al'ate ' 
So1't lode matter"no Oop:pe1" :except stains 

,ltn V{eatmQst 41nohes6'" ( 
Batld. ''blu,a '::Wttttai t·e. " " 
S9f~ l,.()~ ~~te~, on.~oot .,pf, a..eV',a~. the" 

'ttest~l'n sl6,e: "s~~~ng, mo17ba.~nl te' ana. 
'PNrI1H~$.1 <, " . , 

L1inestond' 
"ar~~t 1',Q& With ooppe~, 9a.rbonat(Uh 
Umijr~~01'le?', ~~ekt'le$s unascert~~a.> 

'o~ :' t 

10 
10 

'(Wes te~n Side)~, ' ',. : 
,. At thesouthern,#ace, at tlla' ~11~;' 32 f~e. f~om No. lshafi. 

limestone on the \1~stern 6id~ is ,a;,ut:4c!eded ~ast\1a:rd. bY' ~a 'tlut) , 
';ode raa·tt/0r~ ,eonaisting pi qUt1l'tz' or!: ~tzl tes:'wtth gGI'n:ata'o" !I!he 
cast~I'n sid,,; Qf 'the level." al1owagQl~n¢ts "and »Wi tea rtj, t~ li,ttl. 0 .... 

'bona.te o'f doppJ!l'." In ofaet ··the, ore :I.S ans~ 01l.. th~, ,po~nt()f trans-
, l.tiOl'lfiJOrfl ¢f.lr.b~n(l,te ~:,to·, 5t1.Ph!~. Wate~, comes "i~ ,:i!0m 'this fa~e), "and 
,~~e "fuattom . .of l,.eyel .~ ~ be t~en :as. th~:, wa1i,e~)lLc1~. J3ii;lB p:l.8" 
~':l, ·t~Gn !~r:,om ~e j'~est ,s1~e, 0$ the,.leVel 27 t~et; spath of he sIDQ'tof 

, ~t, ,,\1a~! 1;1 ~~~~tl'QO,l(o()lrt~~~!'~a ,g,(Jo4. deal .0'l,molyb(1enlts',', a .. llttie 
"', PYI!ltbn, ands,om~ CO!:1peFg3.~ce (cMleoo1t~h It csaaye4, eo'pp~ 2~2 

, p~~, Oent., I ... ,,' .' ", ' ,'" 

," ,.1.: ~he, lev'~l' north' ,of the shafi; toU:o\vS' a V$r:u' thin, vein wh1eh 
Mt.S,~ ~t~ep 'unde!'J.1e to the 'west, and, is, '§l11okerisldOd ',ina"manner ' 
1.n<l:1¢~t3.Ve 0'1: a v~rtical mo'V'ement.' ' T"rii,:,s vein 113 'a soft 'weatl1Gx-s'd 
gaI'net 'rook, .. QdcOll'Jpa.nJ.ed by co!)pe11",eaibQnate Wh1Ch sotn~~t1mGa becOlitea 
or:e., ,1 Th~~e aPS QlSQ ooca.$'iont4 csfystal$O'f :pfit:t tt;)S.' , ,J\. shw1i tlIJOSS­
cQ.~ b.as', b~en dr:'1 yen ,to the 'west in B1n111$l.' lO'd.e nlatteVj . bu.t no walt 
has been metw1tb., noli has 'the'lises"tone 'been t-ouc'bea.. . ' 

t ' 

:A,tew,feet no,nh of the shStt fl, '\1'1M~has 'been simk .3 ,teet 'belOVt 
:thO )L~:vel. 'Tl:i1s, as i,t tvasthe'l.6W6st portion of ,tha"wo~k1ngSt vms 
'bal.~a. out fOr .ttI8' benefit ant70't mtle hasty lloted and.t99:k sample~! , . . ~ , ~" . 

, ' 
The, W'eota%ftl ,,3 inches of theW1nze 'tro.s composed, ot garnet l'O~t 

'~th$ goo~ db~ of pfri tee and a 'black ~ootu mate~:LQ whiCh might l~ I 
been blnek,1lia,~: of c~ppel'. ,~§..le niZ. astaW7ed eoppe~ J 1,' S 1)0):.'1' cent'" 
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,sl"1ver j ozlh- pe~ ~n: 'ani ,a: t~a91 of: e;o~91 
.. , • ~ i. r' >" ~ ''1' " ,.' r " , ' 

. '.' 'llflx\. o~~ ·i~:~,tnghe6 fj'£'soft g~ne~'iir:t~~k tQllo~e~,,~~-·:":~n~t.1~~ .of, 
slate, andlaatlU (on easts:Pn side») .1.., t:tl'Q~S 0:f'·a~~-ef:. me~g1fi~ 
downw~as .into al'I . ore ,in w~rl'Oh. a~'boMtq;:, ot",1~QJ}De~ wr~1;~' .).nt·1i!;~p. vr.t tho ' 
p~,1 tes., :§.~!e;".:L8. ,D.i)pea.:red:.\to·. be' c~~6$ea:.~bf. l1.i.J.f' :1l'on $lart~~~ and. 
ha~ ,p~~1:tes, -~, O~l the p"ite, beil"..g"e()ppe~ pyr~,tea&~, it, aS8ave,~,' ,,' 

.' ·',cr~p!?r' 11 .. '9 .pev .'e~t.\, , " . " . " . ',,".-" :'. ' 

, ,:,' I ·.T~"41~'t."~f~9y$il~~ ~rJ)tn:':th~1?ottOm':.&f'·t~c ~\1t~;~ ,,'g~~~.,;~ t:at~< ',' 
l>l~oSpe¢~v: Of' :go'i\i; i\l.U,' tne: dI,.-$1.'\l1"" . ' " \: , . " ",'.' . , .'; .. ' , ' . ' ~ . . ~ .' ~. 

Bt}le!' out~f¥ NI3®ttta top er t~l:>i~is Ii a&."'!!.OI'VoP~ <311~d/ 
f:i alilif:e ("0",; 'originally l'l8 fee~ ~~p" but ,nO't1 a.a(jessibj~~. tot' '()1ll~ 
19 ,:('eet, de'Pt~.'The cut eXpose~ g~net l:i()qks w.t. th,~tI*eeka and );ense~:~, 
of ,ct3J:'bonale'.,!')re o'Ver ,a length ,of 40' feet and a width of up ,to, II teet. 
An, average ,sampl(~3uot s(}u"tll of the'shaft, o1fer 8 f'e~twidth I>3tnmed, 
2.15% 'Cu."" bu.t much better, grade ore eoti1'dbe selected. ' In the' . 
.ahB:f.'t" (lj(;i'cr to Section, Plate 1)' mineralt$atlon Pl~S 'Qut abta~pti1 
at 8 .feet dep~~'U ' c. • , 

, _ .. '. ',on t~}e aonth<)rn :r~l o~' th~'1.r1dgej ',\71 ti4n t~ an«esijte,~' a 'shallOW" 
Sf.la:ft kllOW,ll as ".P" s1mtt h&sbe0n 'Out down on a na:rr·oW' lod.e wb.1:ch 
st:eikes se:at-Vlest at r±llht'iuialt')s-'to tm,m.'l1l1. l.ods 'ALia, ,t.~t{)n·' .4~tth - .... 1-. 
:sa't!1nJjea Of bOrnl t~ from 'C1i!~ O~G l'ID.'tTe :f'e'tt'iI'n~a., u;v~~~~ou.'..~:b,~';', ,oueY-6 

cOnSide;ren to 140 Qnlya leoal sp2ash of min0!'al'1sQtio11:~ too smt1l~ to, 
be at lttUoh S.igll1f1~Gl10e. The slU1ft was nearly tull of wa~e~ ,$t4,np 
SaitlPlcis, W(;:I'C obttiined.. ,Th.e and.~sj .. to here is finer gJ.'iai110<\ t~~ual 
and' mcn,1e hornb~enu.ic .... (see' descrlp,ti'on of r.o~lt ~liaaaJ.' . .mCh: '5 h'· ' 
'q., ' \ ...... n"" .. - ~ .' \. ' 
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7ne ~to>t~.1 C'o:nl'er ¢o:n1:;entQf this 2015 t:')us amount$.r,on tile ~ove 
t1'guresj 1;(1'.8'.8 t~J "bU~' oWing totlte liecGaal ty .ofpiatJ.ng the ere 
to ahil?~i.ng., graflei· .. e~naj.~x·a1)\ll" ltJen:Jtnnn_ t1iat ~1;mt woUlo.be -, ... 

, obta1neCl.lt I Sort1e'etibiroat~ . O~" the are' ~1)t-!dnable,below .n level mEW be 
llossibl-tf ',7hen .1I1J e:.di tis! f,J,ccesslble... Jack"$ oO.SBl'Vat1ons lntU,·cate, 
1)00'1' yt¢u.e$_b:e-t~~en G tm.d.'j5·leve1sf: but·. it~n-·pq~a1..b~e thu~flt thla 
Q.ep~h· tlU! .11QrtllV'/Sl',d p1. ten. IOf' the ore 'boay,· .af rnalntained from the 
G~n~e:; ~l1A,;~' llElv;e :OalT-;1ed: the' section catJ.t.ain1ng· the bect . lenses 
·fif·oro out ':of: tl'$. '~(!}a betVi€ilm tq$ ah8.ftsw' . . . 

-'~ '. Tll1s ~ori,'t1t).t ty 1s t:akClt t.G ~cknoVil~age)Wi th th&nkS, th$t*e,sa;, 
ao~pcrati6n 011 ';fihe Ne\V South Wales :pepartm~~ of Ulnae' atlCI.ln· 
v,a-.-.tic~.a'Z' ~M:".·l1¥l~.nanlQP. 'e capable ,8$siaiance .:in tlw Z'leld ~ld ~~. 
fl.,F.w"ih1'&worth1 ,s m1c~Gscopic examinatlon. of .. eJOk speqj.mens ann ass~s 
at' ce.mples.. ' 

,pUif"l4R~iJ . 

''lhe Attunga. coppeX' .i·odes are ,;It"l'>egnltl3? .l,ehSe$'" .endi·'Qu-nclla$ of 
tw~ tn .. siJ.elit"tl-a~ne·t1f,eca\1S limes'Gone b~as. . eoun:~).V ::roek i:S 
D:::vomt'.:n.flile congl,Q!1iCta:t;GS~ sh-eles f:).nZi .l:1meaion$;frul<1 tnt~s've 
andesi ts, and ·andesi te'·· .. bl'.ec~ia. Ae.3.d. blot! te gr~.:i!.i t~ , O'iteropp~ 
-k mi;Le ·GAst~e haS,)leen;rer::polls1ble 'fot' trte eontaat lrtGttlmo~Maa 
o,nd .fop ·tltejr4ner!il.1sat1on... .. Al.tllouel1 the l1nh3stoL1e v,!hion. .. m.w~lea 
the la~.b~d.a is ·~ore. than 80Gfe~t long an&,.tt~ to ·60 t'ectWiM,,···' 
wo~th\Vhi1e mlnettal.1sation is l1n11 ted to a ,length c.f 160 teet., neat' 
the: ot':ell '~ut flll8.. llO$-. l and 2 sha£ts rui~ a maximum, W!dtb ~ 16· feet 
~laUaI1Y about 6 ·,reet. . or leBs. . " A .Sl:lt'lll· G.ev(.?lopmer.t :of ore ocours, /I 
on thes·ur-f'ace .near tllS to» '>f tl~ .-hill at' \'fO" .shaft, e.nd. a l·ens··,6:l 
Ol?G' ;1n e.nd~$i teontlw SOtlt11ern rall~'~OOllta!ns bov1'3i·~e.l .8t!Jita of 
tl10 pl\,1i1ci.pa.1,m1~e~a.l1seu saot1.on· .1.8 > a .11 ttl€) wes~·~ of lloi-J~lti·;;· .Up , 
st:eep to tIle west and gen~ral: »t tchto ·the north, tll.O~ind1VJ.dUaJl 
lenses f'.!'e ,no'o pe-1"si·$:tent. . ' .. 

SQl1le' ;t~oo 'OOws· ijf (ire. have. been shippa-d. from the nune III to~ethel'·, 
rnos:tlyt~om·tbk:) open out.; in t110 vioini ty; ·of a prG ... o~e oross fault. 
,o.ul:t~m, elsewhere ,111. the mlr~e is. Often .. ;ao·cor~a.nied. b~r an .inc:reas$ 
:tn-Values. ' .. AV'e~age v~~e or" the O~e shipped,i'e, -6 • .2" J}u..- and a 
11 ttl.G' O"flf!itT , dvrts, AU; 'Parton. Smal1L .amounts ,ofmolyodenuni and 
blsmu.tl1. QIi~·l)~e:f1ler,t. . 
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/ Ore reserves <tom to D level, 112 t'~et below the ,&ur,tace are 
calculated at 2075 tone averaglng ~.3" Ou. end &.i.6 teet mdtbt" 
Owing to the neces$1t,. of', PlckJ.ng thle ore'to at, least '1% f~ " 
SMpment,o tile act'!lal. q\Umt~'" worth eending attAr" on present 
e~pceu.res w,il1 o1'l17be a.bout 1000 tons,. Beet value,s tlt'e i'oUJid , 
Qb()~t B level ena gold vQ1uee Sl'e cont1n.ed to the o,pen cut and the 
'Mel' portion 0'1 ~ ;level. LevelebelQw,,, are not _ now accesaible" 
but, Drlfi ~jiL:f Ja.ck' G :r~port Jm)mions little ore below D le~al., 

F edit 4r,J.'ven to cut ,the lode. 220 .t(Jet below tile outorop Is 
~ belng re-open$d and will be ellCBlnlned when acceSSible,., . 

'. Mg~&tMENllAWION,. 

_ ~~ le~eeholdelts would pl'obablNbe best adV1eed,townete no 
t,me 1n getting 011t all the gOOd ore posSible from their o,perat1one 
around B level and the open eutand. Unleso very el1couro~ values 
are ez.posed .1n F edit, to avoldocmm1tttng themaelvee to ,tUrthe~ 
heaVF ekpendlture.. The m~g1nor prot,it 1S not Ugh, anell even .it 

, the mine belo~ D levelconta1ne4as nmch oreBs' the' eectt.onabQve. _ , 
whieh on Jack's report is unUke17. the tOnll$g6 after p1clt.t.ng '\1oU14 
st:Lll not be larse, nnd the absence of gold ve.lueSt1W&g t.Z'Om tbe 
open bU.t ,and the south end ot 8 tunnel red"ceethe proUt margin 
.in such ore stlll ~re4f' 

18th Janl1Bl7' t 1948. 
OA!WJRM, . AaSt;;. 
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