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THE KING ISLAND..:.§CHEELITE MINE2 GRASSY, 
KING ISLAND .L£ASiViANM. 

. In the: 'years immediately preeeding the prosent vvar, 75 per 
cent •. or the world's production of tungsten 'concentrates came from 
southeast Asia; approximatoly 50 pOI' cont. camo from China. 'rhis 
production consistod almost Itlholly' of \7qlfram. Wi th, tho ont11y of 
Jnpnn into tho Vlar in 19L~1 and i ts occupL~tion of Indo-Chino., Th'lil[l.nd 
and Burmo.,' theso supplieD V'lCro cut off frol!.) the Uni ted Nations. 
This cossntion of' supplios mO,do it nocossL',ry thL:.t 0;11 countries 
nmongst ,the Uni ted No.tions should'mc.ko ir'lten3ivo of~orts to incroc.:-:,o 
their production of tungston oros nnd concentro.tos. ' 

In Australia, the effort was ne'oe'f:3So.ry in 011der that' 0.8 
~uch tungsten concentrate: as possib~e coUld, after domestic require­
ments were sc,tisried 9 be exported to GrGnt Brito.in 2nd the Unitecl 

, J.,. 

, " 

stc~tGS of Anlerico.. (.: 

'. In or de ... " to 'arl'o.nge for incre[~sect prorluction of meto..ls c.nd':. ,;, 
minero.l's (including those or tungston)' in Austrc.lic~ 9 the :functions of.':,';'t,' 
the Commonwec.lth Gopper and Bc.uxi to Comrni tt'ce were chnngod 'eG".rly In. ':'.,--,"-,; 
1942 c.nd its name 0.1 ferod to the Comrnonwe'nl th Minernls Commi't'too. .: .. :.:~ 

, ,1"" 

One of' its members, Mr~o J. Mc~lcolm Newman, W8.S' cLppointed' Controller of':.',"':': 
Minerc,ls Production. In September, 1942, n. Dopll'Gy Controller 9 tIr" ~ . ,"<', 
G.Lindesc.y' Clc~rlc9 wc.f.?, o.ppointed. " , ,,,,,, 

!- .. 

As the Ki~g Island· Scheyl:L te, Mine, Vias (an'd' still is) the 
largest producer of tungsten concen~ra~os in Australia, the poss­
ibilities of' incre~'sed'productio,n;,from that mine were Clmong the :fir'3t 
to be Gonsidered. '" ·:;Arr['.ngmhOr1~GS were mq.de 'by the Minero.ls' 'ColYunitteo 
and the Controller' of",Miner:ils Production'ror Mr.M.A.MaVfby' (])Jombor I, 

or tho Gommi ttoo) or tho' Zinc. Corporation' [md IVlr .P'oB,~ Nyo, Assistc,nt , 
Commonweal th Goologicnl Advisor;9 to v,isit o.nd roport on' tho'. King , 
Island Schoeli to C" •. nd oth~r tungsten minos in Ta-smnnin •. ' frho visit. 
wo.s mnde during April ~ .. nd their report 'VJ,:'.8 submi t"ted to ,tho rnoeting "',: 
or tho Minero.ls Commi ttoo on 14th c .. nc1 15th I\tIo.y, 1·9L~2. 'In their ' , 
report, Messrs Mawby Clnd Ny'e recommended that geolQ!3ics.l and geo­
physical surveys of, the mine and deposit be' mnde ctud thn-c n drilling '" l 

co.mpo.ign bused upon the r esul ts of those surveys be c ond.uctGcl. 1.'11es('::'" I 

survey's wero mnde [,nd tho drilling co.rrioc;l out, tO~30thor wi th sover-. ',\ 
0.1 othor invostigo.tions. Tho goner8.1' pOSition rcgC'.rdil1~ all 

'surveys, invostigo.tions, etc. is (loscrib<;ld below. ' 
I, 

,geqlQE.ica).. Surveys. The first geological s:u~yey vyas conducted:,;','::: ') 
by 'Q.J • Hander13on? Field Geologi,~~t, of the Tasmanian };hnes: Departme'l1V!" 
and 'P'.B.Nye during 'three weeks in June-J'uly, 19L~2. Subsequent "':., 
detEdled surveys were m£1.de, by P.B.Nye and C. L.Knight '·o.uring the pro,- ' 
gress of the drilling campaign betvleen October, 1942 and May, 19'+3· 

Drilling Carn-Q:o.~~n., B~sed oi1' the results of .the first gooloGici;q .. , 
s:urv'ey, C'. scheme f'or 8. drilling campE'.ign \iVO.3 dlJ!,1.Wn Up 'by P.BoNye in,' 
S,eptember, 1942. The objective was to pI'ove suf'ficient ore reSf~r':Ves: 
to justify' incre2..sed production fer wnr purposes. 'rhe arrangement$';." 
for the drilling were m8.de by lV'tr.G.Lindesay Clarlc~ . Deputy' Contl'oller 
of' 1'iinerals Production, and £},OOO was allocated on a £1 for £1 
basis wi th the Gomp2.ny. The drilling wc'..s carrieci out under 
contract by Boyles Bros. hetween Octol)er, 19L~2., [md May, 1943. 
Thirty'-rive holes, including thirty-t\ifO inc.lined holos o.nd threo 
vertic0.1 holes, were drilled during that period. The original,:" 
~cheme ~rovided for twenty-three holes on four lines (1 to 4 of 
Plcte 3),:. This scheme WelS slightly modifieo. and 0. tot[~l of' nine-
teen holes wero drilled on those lines. Or the remo.ining sixteen 

.. } 



'ho;tes,' four were drilled to the west of the No.1 line and t'viTelve to 
the east of the No.4 line. All except four of these sixteen holes 
were financed sololy by the King Island Schoolito N.L. 

• 1 

Logging ,and S.arn.l21inlLOf Drill Cores. All the work involved in 
the logging and sampling of the drill cores and, sludges was conducted 
by C.L.Knight at the'mine during the d,Fillirig operations. 

,Assayigg. By arr,angement, the grenter part of the assaying of the 
core and sludge samples was carried' out by,Mr.J.G.Hurt in the Melb-' 
ourne University Ol'e-Dr'essing Laboratory' of the 'Council for S,cientif'ic 
and Industrial Research. The assaying .. of, e'ores from three holes was 
·done by Mr.W. St.C.Manson,. Chief Cl},emist and'Metallurgist, in the 
Tasmanian Mi~es Department ,Laboratory. ' 

I ,I "I, ' ,. 

Fluor'eso~ in _tL:l: ~ro.-Violet Light. ' During the': 'early part of 19L~21 
Mr.J .M.Rayner, Chief GeophYSicist, Mineral Resources' SurVey Branch, 
conducted investigations into the fluore~:lCence of scheeli te under 
ultra-violet light ard it was decided to i~90rt Minernlight V.42 
Imnps. The first MinGl"o.light lamp imported was taken immediately to 
King Island and used there during the drilling campaign. All mores 
were ~xaminecl under it by C. L. Knight" and q,uic}:; visual estimates of the 
W03 m;ontents viere made., The restllts of subsequent assays indioated 
that these -oreliminary estimates were reasonably reliable 1'01' most of 
the core .samples. . The . lump vvas particularly ,useful in determining 

. for sampling purposes. the limits of high-grade, medi urn grade, low 
grade and barren bands. The Mineralight lamp ~7as nlso made c.vailable 
to the Mine Manager to facilitate the working 9f ,.the schbeli te· deposi t, 
und is still in use. It vms st2.tod that tho use of tho"lamp reduced 
the time necessal""'y for the Q.uo.rry Foreman to determine working faoes. 
for or'e to, 0. fro..ction of that required wi thout the Inmp. 

Geo;Qh,ysical~"y~. . A magnetic survey of the opeu,"'cut and the 
udjacent oountry was made by L.A.Richardson, Geophysic;tst, of thl's. 
Branch in J.une-JiUlY9 1942. The results of this survey, will b.e de- '.,,~ 
scr,ibed: in u separate report. A mngnetio o.nomaly of ljigh intens;J. ty 
wo..s obtcined on the hang i ngwc.ll ,Bide of the scheelite deposit o.nd as 
it c.ros'e from a bed of l' ock pc.rallel to the deposi tit forms un' 
importc.nt mc:rker. UnfortUnD.tely it hc.s nn abrupt termination n t ,:1 ts 
western end - the direction in which it could 'be used to indicate the 
possib~e position of the Ol'e zone - Clnd the geologicnl significap.ce 
of' this termination is not knovm., It is, ther8fore, not certc.in 
whether the western extension could be indicated, but ~urther surveys 
nre w~rrnnted. . 

Core Ori'entation. In order to determine the orientation of the 
cores and thus enable th~ amount 'and direction o~ dip to be determined 
in doubtful cases, a magnetic method o? inVestigation was developed 

~ and used by L. A.Richardson. The results generally confirmed the . 
interpretations of strike and dip based on geological eVidence. 

• 1 

Min8ragraphic and PetrolOgical Deterrnil1:atioll§,'. Specimens of' 
rocks and ores. wer~ ~etermined by ~r.~.L.StilliiiTell? Mineragraphis:t,~ 
COuncil ~or SCJ.entJ.i'J.c and IndustrJ.ul R~esearch (Report, No. 251,1942:). 
other petrological determinations both in hand spec:imens and under the 
mio:ros.cope were made by C. L.Kn~ght. The determino. tions of' L. L. Water­
house (1916) were q.lso used, particul-clrly during the ec,rly stages of 
the. investigation. 

8alctlJ.ations of .Amounts and Grades of' Ore. All calculo..tioris were 
made in the Ivlinernl'"Resources-Survey' B'rM."'CE7 chiefly by Mrs.N. H. 
L udbro ok. 

\ 
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~.OJ2..9jQ'~~.£_J~.w;'.Y'eLs_~ During June~July, L'. A.Richardson laid down 
the' basel~ne and tl'avel'ses ',for the geophy'sical -survey. Stations on 
these traverse lines were used as control points in the Geological-

. s:urveys. and formed the basiq , of ~J:le grid shown on mino plans. L. A. 
Richardson. and, later, C.L.KniGht dbtermined reduced'lovels ,of the 

'drill holes and .other fixed' points • 

.. ~ During D8cembcr, G. E. Smi -eh and L. 'v"/eblJe1.'loy of tho Engineer-
\'-- '.. : .ing School, Uni ver.si tyof MollJourne, ll12.do c..l tqpogl'c,phic s.urvey of. tho 

flat' country 'to' the north of t~lo pr8:::jent troc.tmcnt mill~ . , 

• In Fcbrunry amI l'vlarch, 1943, D.R.Dick:j.nson, Extension 

.,:.. 

... ' 

Officor of t]:le T::tsmo.nian Minos Department, mude n comprohonsive tOlJO'­
grFtphic survoy nrolmcl the mine for' engineering purp.oJ30.s. 

The .'re.c.l.ucq'd .levolsdotermi'nod ',by' :t;he c.bove' invest;i.gut·ors 
wore used in the dravving o~ oontours..' ' 

, Some unavoio.able delay: occurred in the. assaying of the 
samples 'for .tp.e last seven o.rill holes and results '.'lere not rec'eiveo. 
until Septemp'or,. 1943. 1:(1he completion of th~s.r oport rrhich 'is baseo. 
upon the field surveys and tho information obtain.cd during the drill­
ing campaign, was delayod until all tho 8.SS8.37:<resul ts wore received.. 
Pi';ogress roports v:roro prepared in S)epternber und November, 1942, c~nd 
P6bruary- and April? 191+3D 

, - , . , 

II. LOCA'rrON ACCESS AND LEAS:3ES., ._~ .•. ___ ._!.2......;!: __ . _________ ...... __ 

(s.eo Plu~o 1) 
\ •... 

King Island is' situated at tho ,v-yostorn end of Be.ss S;trcdt 
nnd forms part .of ,.the S.tate· of Tasmanio.. T~0,"'King Islnnd Sc1'1ooli te 
mine ·is s i tUf.1 t~c1 o.t Gl:'E:"!.ssy' on tho so'uthm.".stcrn coast .of tho islo.n.d • . .. 

Access to the.- mine is' gained l)Y'road (16 lliile~ in length.) 
from GUl"rie~ a township ancl port on ·the western side of the' island. 
There is a s,hipping service between Gqrrie~ Melbourne and 'l'asmanis.n 
ports, "but only small vessels· c&n, entE!r the port. ':OwinG" to the 

'. unshel tered na~ure of the port~ the regularity' of tho Borvice is 
. greatly affected by advorse weather o.on(11 tions. 'Currie is also 

connectod vvi th Melbourno and' 'l'asmaniu by an air service wi th9 in 
normal t'~l~OS, three;)' tri:pspor. weok ouch way. '. , 

. . . 
The mine. and Currie are connected by road with Narncoo~a, a 

port on the eastern coast. This -~)"ort is exposed,. but only affected 
'by easterly weather.' . The dep,th of the ·water ·is greater ~Ghan at 
Currie and l8.rger vesselscen berth at the pier'. , ., 

'. . 
. . There is no eqUipment for l1D.ndling 'cargo on· the piers ::tt 

Qur:i:'io and No.r[1.coop[~. c,nd the ship! s geo.r h[~-s' to' ho u·sed. Tho small 
vessels [1. t CU:J;'ri e. can lift 108.o.s up ~to 5' Q:J;' 6· tons 9 lJut the lnrg~I' 

. ve'sf:lels which can entGr No.radoopa. would be ca1)Clbl,e of lifting londs 
up to 10 or 11 tons. '. . 

The mine is worked -bY tlio King' 'IsJ.c..nd 8chooli tC 9 N. L. This 
aompD.ny holds minor~tl leases 220P/M.. of 218 acres, 2l9P/M of 53 c~cres, 

, 11988/M, 9f. 1:0 etcres, and 10W/4l of 1 o.cre c.nd 0. wC':tor right (2933/W)' 
on the Grnssy River.' .' 

'. '.' .>: 

III. PREVIOUS LITERATURE.' -----:::r----- _._=t --.-...... 

. , 

Previous repol'ts '-'on this mine include printed Governmental 
reports, typewritten Governmental reports and typewritten private 



reports lof' n1lnlng engineers. 
reports on the mine. 

The followinc list contains all known 

Debenhams>F.g Notes on thG Geology of King Islands> Bass Strait. 
Proc. Roy. Soc. N. s. ,,-j.', Vol.XLIV 9 1910' (p11 inted) gPp. 560-576. 

Waterhouse, L. L. 9 TunGsten and Molybdenum" l?£\.l~t III9 King Island. 
. . Tas. Geol. SLU'V. ,Mineral Resources No'.1,1916 (printed). 

Lavel"s~Herbert., Notes on Tungsten ,wi,th Reference to King Island. 
Scheeli te Trea:t;ment and ,AJ3SaYS of. Low G:r'ade ,Material. 
Pl"oo.Aust.I.M.M. NeVil S,9riqs "No.L~3,1921 (printod) "pp.10l-

, 152. " . ' ,', , ' , 
'" • J. • 

NiYe,P.B., Report on ,the King Is;Lan.?l:',:.Scheeli te Deposi ts and Boring 
. :.::;' . ,Qampaign to 11~st sam~.·,:: Tus,.,Gcol. Surv. ,,1934· (typeviri tten). 

Nye,P.B. 9 King Ialand 8.oheelite'"Deposi t. Chem.Eng.' & Jl,tin.Review, 
" Vol. JC<..vII, No.313, 8th Oct.~1934 (pl'inted),pp.14-:-16. 

Conder,Hartvvell, Grassy' 8cheeli to Mine, King Island, 1935,' 
, , (pri va te and type1jvri tten). ' . ' , 

Hitchoock.,W.E., Kine; Islc:mcL Scheelite D,evelopment, N.L., S.cheelite 
Mine, Gl'2.SSY, King Island, 1'asme.nia, 1935 (private and 

, ty-pevJ'ritten). ' 

HartllJ.G. &: GreenwQod,Neill,J., Treatment of Scheelite Ore from 
Kine Island, Te.s1Ylc.i;nic., C.S. I.R. and 'Univ. iVlelb., Ore­
Dressing Investigation No.86, 12th October, 1937 

. (dupli ce..ted) • 

Hart,J. G'. &: Greenwood,Neill J., Tr'eutment of, Products from the 
,King Island Scheelite Mine, King Island, Tasmania, 
, C.S.I.R. and Univ. Melb., Ore-Dressing InvocitigD.tion~ 

Nos.125, 126 and. 127, 25'th July, 1939 (duplicated,)., 

S,tillvvel1, Frar~l-c L., To.ble Tailings 0:['-' Scheeli to Ore from King 
'Island, Tasmania. 'C,.-S. I.n. lIiineN:l.gro.phic Investigations 
Report.No.157~ 12th July, 1939 (duplicated),_ ", 

S t'iliwell', Frank L., Note on the Composi ti on, of Ki ng Is18,b.d 
&cheelite~ G.S~I.R. Mineragraphic lnvestiButions Report 
No, 200 ~ 30th NoveJilber, 191-/-0 (dupli cnted). . , ' 

·Hart,J.G.'& J)unkilJ.,H.H' lI Dressing of Gcheelite Concentrates from 
the IU;ug Island 3.cheeli te Mi ne g Grassy ~ 'King Islc-.nd. 
G. S,. I •. R. and, llhi v. Melb. Ore-Drel3sing InvestigL'tti'on No. 
;l8~, 6th Dee:ember, 19ho (duplioated). ," .... 

, . 
MawbY,M.A. &: Nye,P.B., King Island Scheelite Mino, King Isl:::md, 

, Tasmo.nia. Comrnomyeal th Mi nerc:.1s· Comrni t tee 11 2nd May I 
19L-I-2 (duj)licated). 

Nye,P.B., Preliminary' Report ,on the King I[31c;nd Schoolito Mino 
(Wi th special rof'or'onco to D. proposod boring cC'.ll1J?D.ign). 
1tin.Ros. Survey', 15th Septomber, 1942 (typowri tton),. 

Stillwell ll Fr'ank L., Rock Spocimc;Ds from tho Schooli to Mino and 
tho Bismuth Products Mino, King Islcna., Tasmo.niCL. 
C..S.I.R. and Univ.,Molb. Minor[~grc~phic, Hoport ~0.2-51, 
16th Septembor, 19J..j.2 (duplicatod). . 

Nye,P.B., 'Roport on Ovorbl.l.r,don 2.t tho, King Islnnd Schoeli to IvIine. 
Min.Res.Surv., 11th November, 1942 (ty-powritton) 

IIo.rt,J:.G. & Dunl<::in,H.H., On tho Prospects of Applying Flotc.tion to 
tho King Islc.nd S,choo11 te Comp2.ny l s Ores with a Prelim .. 
inary s.,urvey of the Available WGtel" R,esourqes at King 
Island, Bass S,trait. G.S.I.H.. uud Univ.M.elb.Ore-Dressing 
Investigation Nb.225, (iscmed as P[U"'t of No.251)16"th 
November, 1942. (duplicated). 

/ 

" , 
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,,~~art,J.G. & Dl1.nkin,H.II., Investigations into the Mili "Performance 
ai':J.d Genere.l Tre2ltrnrl1ent of the 01'8S coLt the King ISland., 
S,chee l~ to Company's :NIl 11 at Gr c!.S sy, Ki ng Island. ' 
C.S. I.n,. and Univ.liiel·b. Ore-Dressing InvG,sti&:;ation No. 
251" ,Interim,TIeport No.1, 16th NOVOf.lbor, 191-1-2 , 
( (1 up-I i cat e (1 ). , " , ' 

Ny,e;p.~.; ':p;ro:liminary ReLJort"No.2 ;n tho Kine Isl::'lrid'Schcelito 
, ". , Mlr~·;Min.Res.s~v'., ,2nd Pobruo.ry, 1943 ,(ty-pewrit1ten). 

'NYo, P.B., Oi~o.·,I?"esorves at' King Island SCheeli te IViine" ,Min~n.es. 
, Sur,v., 28th Apri~ 1 '1943 (typevvr i-cten,). ' 

'Hart,J. G. 

, 

" \ ' 

& ,Dunkin,H. H., Investigations into the 'IJiill' Perform­
ance and General Tl"'ec;,. tment of tho 01' es at the King 
Island S,011ee1i te C.oHlj.?any· f S II:li11 at Gl':;l.SSY, King Island. 

'C.S.I,.H. and Univ.MG1b. OrG-Dl1 ossin[:; InvestigD.tion No. 
251~,.Interim,Report No.2, 14th Juno, 1943' (cl..u:vlicatod). 

.. Har;t, J. G. & ' .. Dunl<::in, E,. H.~" Invcw tigntio'ns into the I'jill P·erform,.­
ancG .. 0nd General Tl' G'-:'CEKmt of tho Oros o.t ·tho King 
Islo.nd Scl1eelite Oompo.nyt s ~iill; at Grassy; King Island, 
C. S. I~R, ,£l..Ucl--Univ.Uolb. Ql"'.o-Dr·ossinz Inves'~igo.ti·on· 
No.251,. , Iqtol'irn Hopor.t No.3,' 2nd August, .191.j.3~ ,,:' 
(dupli,c~toC1.) •. , . , .:" 

;, 

IV. I.'.:' IIISTOHY AND '~/OnKINGS. .. ~- -. ...... , ... -"..,..-----~ ..... ~ ..... -"- ........ - _ ......... .........-. .. 

f.'" 

". " ,.' 8.ch801i te vVc.!.s Cli.·scovel"'od b. t Grassy somo. timo :!?rior to 1910 
'.1:, . o.s, in,. that .Y02.l', Dol)enhD.m' '(1910) rbpol"tGd -cho.'t, the dO-90si t ot:, 

\- schoeli to i hnd becn viTorl~cd i'oj,' some' tImo, but thn t tho'. vcntur 0, hc).d. 
/ N' ap:I;H:J.r.ently'lapsed fOl'" want of capital. ''l'here is n'O' infol~m~l.ti6n 

• available us to the .extent L'.nrl SCOPG of' tllese early mine wOl'1cings. 
In 1916 L.L.Waterhouse stated that the dsuosits' were discovered by 

. Mr. Tom Fo.rrell o.nd that they' ',vero develo~9oc1 .1Jy tho King Iq~c"rid Pro-
s.poctil1g Associ£l.tion until 1916. In Pebl"'uary, 1917, tho 'Ijirig 
Islc.nd Scheoli te Company, N. L. ~ Wo.s f ormod, to wor·k thom. :·'-This. 

:.:.:-:': .. cOmj;iiiny con.ducted 'active mining nnd troatment opcrslt·i-ons fr'OlU ·thE) 
.. '" .middl.e of': 1-917 to July, 1920, when duo to the groat d·ecl'oC'.SC· in tho 

pr:i:ce of .tungfJten concentrate, operations b oco.me unprofi tL~-blc 'and 
.'. ,the conrp::::my:ceased working. .. . 
,' ... \" " •• \,1 ,} " ,., , 

. '. ~ , 

'.;'" .... ' In the middle of 19~14, Mr.VV.I~.Hitc,hcock·becaJne interested 
.:- ",J :i'n the de'oo'si ts and the King Island Scheeli te Development c.ompany 

was formed,. In conjunction vii t.h the Dep8,l'tment of Mines 0:4 
· , Tasmania~ u cl.ri.11ing ca~:£1paign ViTaS o.rrunged o.nd seven drill holes 
, "were' p-ut down by that cOTnpany during .the latter ho.lf of 1934. No 
.. :fUrther work V/ClS conducted until 1938, whon the present compo.ny 

','" . , .. (King r'slcmd Scheeli te, N.L.) vms f.ql-rmod. JjIining and tl'E)C'.tmont 
'.- ·opero.tions were· commonoed ·in 1938 tmd haye continued without interr­

uption •. ' 
" 

.-. !', .... " 

. The discuyery by Mr~FarJ."'el1 :los reported to helve been 
·situuted 'on the' bec'.ch, nnd to be visible only when the tide'is ex­
tre111ely low. It is also reported that a' small ammint of vrrorl~ was 
done .. ne£'.r· high-wa.ter level, but tho, 81 te is .o.t.present covered by 
bench sand, and tho working is not visib:k0. Immed.iately af'te11 wards, 
D. shnft waG sunk' at 0. place about 80 foot, inlo.nd L'.nd is,' snid to haVG 
Gut'the SWIG form2.tion. '1'lle formation hD.d ['. strike of about '300 

... -degrees und further "Pros~~)ecting by Gdits 2.nd shafts. VV-o.s cori~u6:ted 
'.:: fo.rther inland "tmd, c.long the possible lino' of extenGiori O':f the 

· , .. formo.tion. . During' the. course of such' W'ork~ some' of the Go.rnet 
bodies toc"t ho.ve 'boen worked in the open cut~ wore diGcovered. The 
formntion ·on tho boach w[).s 0. vertlcc~l one and qui t.o distinct from 

, " . . 
" .' 
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the garnet bodies, and it is 'interesting t,o note t.hat the pros.,pe,cting 
along its possible extension led to t~9 discovery of the largor and 
more'importa~t bodies. 

, At the tim$ of the Visit of :~Jlr.L:L. ·'Na·tEJrhoUse i'n: '1916, tho 
mine workinc;s consisted of five adi ts (.two of which had nlready 
c~llc,:psed), the approach to an adi t and three shafts. During the 
opera tions . of the King .Island Scheeli teo Company in '1916-1920 p . one of' 
the earlier adits (Waterhouse's No.2)' was· extended and four other ?\ 
adi ts driven, one at Noa 1evel~ two at No.3 level and ono D. t bocwh 
10vel; 'at i'e8.st tvvo1ve prospecting ·shufts were sunk; .qnd an·'opon 
aut with two bro.nchos (North nnd West open cuto) \{~'.s oxcuvc..ted. Ore- .. 
breaking. was conducted in thEJ open ,:cu·ts and the ,o~,e WD.S trucke,d from 
the No. 3 .Nort~ and No.3 West D.di ts. .. 

'\:... .. The pr~sent '~om:p'~ny exte~dod the', No.3 North c.di t, drove 
aditsat levols of appro:::imately L1-5 feet and 170 :t'eet, and r,ecent1y 
c.ompleted the fu"iving of' another c.t the 90 foot level (NO.3). In 
addi tion. it sank prospecting sho.:rts A, B, C· and D, and in 19L1-1-1+2 had 
21 vertical percussion drill holes put down,the.muximmn depth of any 
hole being'100 feet.; , The company ros extended the open cut [Lnd has 
cut benches ut the 90,120, 140 Gnd 170 foot levels - the 'former 155 
foot level is not being retuined •.. ' In the opon cut~ mechLl.nicnl 
shovels are used to loed thEJ are and overburden into motor trucks 
which transport the mo. terio.l to are bin o.nd mullocl\: du.mp respocti valy • 

. Because Waterhouse ,and Venn Brown (managEJr .during 1917-1920) 
ntlll1bel"ed the adi ts differ ently' ahd- because of the addi tional acli ts 
driven by the present company, it is deemed advisable to draw up, the 
following suggested scheme for numberins the workings and 1EJvols. 
The table it:J,c1ude$ tho nwnberings b~r llrevious investigators, so that 
roady referenoe can be made to provious roports c~nd plans. Some of' 
the older adi ts have been reri10ved wholly' or partly in the course qf 
mining, w!1J.le others have collapsed 9 and some 8.1"e covered by durn-pa •. , , " 

- . 
---------.~¥ ,,-- . __ .. _--_ ... - .-~ ......... _.-------.----- ._-----_._,---------_.-. __ .. _-_ .... _ .... ----
I I i 

, . SUC-GESTED SCHEME FORIIJIER SCHEMES I 

~i~r-rt~;;r!·:~~-· -Ad: N:b::~c1v~terhous~-Venn -B:own i· 
il7r?a1'1'o) r~l T~No.l--==--::--=--t =-~h--=-T-=~';:--
1172- do. ,. (Completely removed by ! No.3:adit, No.1 adit 
; !: mi ni nrr • Ii: 1_ ---..... '- ..... - ... -+-.. . ... _9. .. ____ : ... ______ . ___ .. __ +---____ ;_~-----~ 

~129 ! 2 ; No.2 . ,.' ! No.2 adit ! - No.2 adit ; 
: -.' j(part;lY removed 'by mining), ; 
1 1 l 
, 1 C:ompletely removed by , Adi t above 
I' . i mining. West 'operJl 
I '. ~.u~ .•. _ . __ .1 ______ • .L..,_._.....-...j ___________ ... __ . ____ • __ • -'----j-- - ----,r 

l 3: I ,No.3 North - No.3 Level ; 
I I North. ' ;. 

I 
93 

92. , 
89 (app'. ),; i 

:~ • I' 

C:entre. 
I " West No.3 Level ., ,I: _. . I, 1Nost~ , I. -

i(Par,tlY removed and, remain ... , No.1 aid.t I No.3'adit 
____ --~. :!--___ --+. !_~e_r _ ~~2:..1_ap.:'~d) ___ . ........, .. ______ .--- -.. t-~~-.. • 

42 ( 4.. 1 No.4, - f 
j' 'l i --r~-·-.... ·---·-~·--·· .. -"----· -. ...... ,---- , . ~ 

L . 5 (app·.)~i' 5 'i No.5 ___ .. ___ . ___ . ___ . ___ l. ~~Ch a(lit 1 

I 
I 
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The two adits already collapsed at the time o~ Waterhouse~s 
visit are not included. The uPDer one is at a level of approxim- . 
ately ~30 ~eet and is completely Qollapsed. The lower adit (Venn 
Brown shows two) is at a level of approximately 60 ~eet. and is 
(t.ollap.sed and covered by dmnps, • 

. For the remainder of this report the ucli'ts 'v{ill 'b'o ro~'o'rrod 
... tQ by, the Q,UJ,nbers' suggested;' £~bovo.,·, .:, ' . 

" ' i, 

: 'Tho above s'chein~ could h~~r'e boon oxtQndod to' tho, o'xisting 
bonches and nmnbers given to the lc.ttcr. ,Hovvever,' t~e existing' , 
benches; will be 'destroyed by those which it is proposGd to ost<iblish 
in the larger scale oporations, and no advan:tngei,vQuld hnvc been 
go.inod. The existing bonches v~ill, thoreforo, be rofqrred to, by 
thoir present names, e.g. 170~foot bonch. Tho reducod lovols of 

, those benchoS', c,re' shown on Plate 2.. ' 

: The nevI' benches will probably be at 0, .75 .and 150 foot 
levels, w:Lth subsidiary Ones for 'removal of' ov~rburden ano. par~i.ct;tl-
arly of' sano. overbUrden.' , , 

}'or purposes of distinction 9 the shafts described by Water­
house l1D.ve been given the corr esponding RorJ1(:m numeral$.; thOSE;: supJs: 
by 'Vienn B'rown r et2.in their Arabic nuraerals; nnd those sunk b;Y~ t~1c 
present compc~ny reto.in the letters given thorn. 

" , To distinguish the 1934 drill holes' from the later' onos, 
they have beer). given the corresponding Romen' nurnora1s •. , ,Tho '1941-42 
o.nd1942-43 drill holes hDve been numberod consoe.uti voly in ~nbiq:" 
numernls. 

v. PRODucrrION. 
~----.,--.. -

The prbductioh during thb two pbri6ds of working, as 
, , obtD.in'ccl f'roni the stc,tistics of the Dopo..rtment of M~'rie~" TC'.smD.nlo.:~, is 

given in Tablqs 1 nnd 2.. 
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Table 2. , 
• " ___ 000: of'" 

I· ~y~~;-'~l-Qr~~! c:.~~~~)l~£~j~;rij~.~.l(l~~i --'~~';~'~··~Y§.i~;~·';;~;;dS ! 
i.' :. 'c ~~eat~d : . R;rod12£J2£ . .QQ.[l.E.§l1:t.r._fltc 9f .. co .. Pce.E~l~at.9. i ; 

,j .", -··~i'olls··--·:·-! -~T'ons---',-'Fo-r-'-c-e-nt~"'--" ...... £.- .. _ ..... _' T -.,,- "i-" ._ ... 'i 

('1938 ,9;705'.,"'· 30.53" i 0,,'31 ; 6,193.~·'.· I Nil'i 

~;:;)9-" -128, 87;-t-;: 70. 69"-r-;;S9--:'-;--"33 ,3-;1 ---r--6, 25-~---~-1 
t-----·-.--t----.---r .. ·-----~--r .. --'-' ---.------.. ---.-.~---- -.. --t--,,· --.--.. - .... -. _. ·-·--1 
~ 19L~0 ~5, 000 i 275 .. L/.8 : Ow 79 ! LI·9 ~,120 1.5.9 6:25 ; 
·--.~~ .. ---l--- -_&~-.-" .. ~-' _..:-.,_~_~,,_ ... ,_~., __ .... __ ....... ___ .. __ ._..:_ ... l .. . _. __ ... ... ~_~_ ...... _ ... __ .~ ... ___ .. ~ .. ,_. ,,_ ...... _ .. ... ~-4' ...... "1'-... _.: 

! 19/-1-1. . 129,810 :. 246 .. 86 '. 088:5 : L/:2.,,/(;O: i :5~125 i 
, I 1 . , ~' I r----.. -:--j.---~~·"'- -'-I, --.-.-~-~"'~-.... ~- . .. "" ":~'" ,~,,- .. , ...... ~~--.---- ... : -- ~~~-.,- ... --~-....... -- • ~ .......... ·I·_ .. ~ .... _ .. ·_·_w:'_ ...... -........ ~ 1 
i 1942 . i' : 21 h "77 " .' : -( A ? r:j "3 ! .' .' r . , . . J·:X.J I . " J!I;!_.... I' .'. I .. ,. I 
~.~.--.-~-.-....:~ .. -.--~.-.- ,._ ..... --~ -_ .... _-._ .. :-- ". ,.~,.,,"..:..,-.. -----! ._-_.:-.-.... -.. :.-......... ---f--... ~.:-.~v .. ~~- .. '''-.~-i 
, I ! ' 1 ' 

;J~~);'~Junei" .. ~ 108.4·9 .'. i' 37 ~ 600: ; 
~,~ .... ,-....... - ... --~ .. - .. -- --'--, _.-......... _. --.~y- .~ .. ~ ..... ~- ........ -'-'-~-.- .. -- ... '~.~ .. --~ .. - .. '-- ...... -....... -"-~~ ... '''.-...... -.---. --..... __ ....... _----.!_( 
! ~:otal: : 10L+7 d 3[3 . ! 2L~b!, 267 . , .: \ 

=::.::-::=. :==:=.:::::.--==-~.:==--=::::--_=__::=::,_=_::..- ::--..=:.;=::-=.= .. ::=:::';==::::=-::::.....~.+ -::":.~: .. b:::...7~-::..=·.::;~.;"::~: ... -:::.:.:.:::::~:-....:;;.:.:::;':::.::::::;::':.~·:::::: :::.::::.:.~ 

rrhe Conrf)[m;y!s :riG;11~le8 :l:'Ol" the Intt::;t' l)crioQ El.ra eivcn in 
r[1a'1')10.s. 3 auo. 4. 

In addition a tuilin~8 re-treatment mill was operat3d and, 
gave the results' shovrl'1 in Tc1ble Ih .... 
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~ .. 
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• J I ~.:.' 

.. ' .' 'I' 
I ~ .. , . ·--.l'o-ns 

I, 3i/io/40 ,I' '22,390 
I ' I ' . 
F .. .... P' '-~--"""-'" 
:,31/l0/4J. r' 18; 870 

'" 1-'1 ---

,.'.' 52. ~ 
~ ' .. '.: ... .' ..... ,., 
~====~======,==::::;:=#:::;=:::.:;:,.=_b==-=-~-'-, ... __ -

"':.' _ .:; ,.i, 

Total :. , 1+3: 260 ' .' . 

. , . 

. ,Using·'·Ta~lcis,. i~' j':'~nd 4 ,the~,'t'o~,al, amoutit of oretr'eated t.o·~.·:· 
31/l0/~,J has, t.b.eref0l'1e" '1?,'een 2'27,92'5' "t,oris' and ;:Erom. it has ·been .', ;;:--: 
obta~ned 1,70Q .'ton's . of" ',s'c~eeli,te c'onc6~tr;utes;,":th6 ,·uYor.uge ,yield '",;j"':;;~ 
b.eing '0.75 per cont" , .' ". ..' .....' : ':"i, '; 

',_:, ..' • " • I •• ' • . .,' 
'.;,' 

". ' 

~. " 
VI. GEOLOGY,_ 

, , 
". .. . ~ .. 

• ..', I 

'.--- . 
: .. ,.:" .,' A. , ;rp~rQ.dt:i0tion- " • " ~ 1 

.' .'. , . " " " 

"t' . . ', ...... 

, : ;..The, rboks: in .:the mine vvorldng-s and to the YiTOst; north ·und 
n9rthcast,' 'arc chiofly hornfelses of the'. Grassy ser'ies. . To the 
south~,southwest unO. 'west of ,the mine, .those !tocks· ureintruded by: 
granite. Adjaoentto ·.the grani te-hornfela oontaot, the' latter 'are 
intruded by nur;1erous dyl{es of· porphyry and aplite. Over a large ' 
p'al~t of the area the hornfelses and granite are overlain by supelT.­
fici(.11 eleposi ts .01' sadel l1 ' etc~ of'· H:ecent o.ge. 

, i • I .':', . " . 

··B.eoause of the :.layor of sand unO. ,'trie well-soiled naturo· ... of'··· 
the ·surf<:"oe· in most places' where the·· sand.' .:LE{r.bsent., outoropsof·:tho'·: 
older :roclcs aro s·carco,. ,nnd determination df the goological structu.ro· 
outside the mine workings' \l'{as rendepeel ··imp6ss~ble. in 'most' p:LO,oes .• ·· ' .. 
Exposures in the mine wor.kings and 'i·nfdrtrlution .obtained from:··tho·' ",,;' 
aores ·of the diamond, drill· hales, ho~vever., made it "possiblo·· to' deter~. 
mine in ·some dE,ltail: the":'s tlfuc·ture il'l,and ncar g the' mine W'orl(;ings·...· :-. 

• I. . .:' • \ ' ~ :' " , '. ": 

A general.' surfaoe geologio81 map of the urea: is includod: in; 
Plute 1. A. surface geological mo.p' of tho open· 'c.ut· o.hd·1nunodintoi .. '·.:~:.~· 
vioinity is shown on Plnte 3. It includes 0.11 surfo.c,O geology 
o.v(.\il8.b16: f,or inspection fx'.om June$ 1942 ·to· May, '1943. a.cologico.l, 
soctionliil'nre shown on·Plo.teg· 4, 6 and 7· o.nd.o.re·bG.sed on 1nformc..tio'l1 i

.>:> 
obtained from cxumino.tions.: . .of' ,.the corcp from the drill holes _ CillO. .:: ..... 
supplemented wherever: . possible:: by in.:eormationfl'tom:mapping. on . the'), 
s.w.~face and in adi ts. Tc make each section coml'lete and '.continuous:, 
the geology between adjaoent drill holes and exposures has boen in-
ferred. The level plans :'cn"Plates 9"tQ .. 12 .. Q.~e P~sOd :almost 'ontirely 
on the scctions and the' :g~o'ology between section lines' h£ts beon in­
ferred. It is unlikely, however, that inferred geology will be 
found to be much in Qj,"ror. The largest or~rs·. Q.ro'.:likely .to be 
found in the positions of inforred boundo.ries between the two. grndcs: 
of O!to shown' o.nd of the cL11ei to-hdrnt'els. . ., 

'.' . 
.. , .... " .. \:' " . : . 

,', 
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a J~~;t'gf} !i~a9:t. of _<!ountry .to the ,west',' hor,th and northeast of tlle mine. 
~¥o~e'j,,«?~,t' o~,('pp. the sout~ by ~he gran~ te~ the contac~ having a. 
gen~a-l-:'~st,erlY,,·trend., , .... , .. " .. '" ,,', " .. '. '" " 
}-).l:'Y'~'~~o~:~~~<';:' ,·.~':".:i:,:-·:-:-):< ,.~c.:.l':., ... :J.·;_:·,:" ,T" : '. " ., • 

.. L ... -- - -.:'.-,---·""The "'No.3 fault: divides the; rocks into two groups which d1t:f'Q~ 
11thOiogicallY from eachiother. This fault is a major one with a d1s-
placement' amounting to a ~ l~ast 'p~ve-li'a-l hundred feet and the, two gl'oupa '7" 
Viere opig1nally widely s$parated "stratigraphically_ . North of the, '\ 
No.3 faal t the rocks, in the scatterec+ outcrops have a common str,1k:e "ot 
about 30 degr·ees and a dip 'of -nbout· -3{)' degrees ·to the southeast" a.nd 
app6.r'ently form part of one seri:es. I In the exposures. ot these, rooks 
i,n ·the mine worlcings,. the ,predominnnt··type-.-is; a,,"muss·ivc Ii/hite musoovito-
c;!uartzite, apotted ~n plaoes,'.,iilOd with some: dark bands. On tll;eshore 
immediately I].ort~ ·of, .t.he ,r,~~treatment" r.n,i.JJ,..~: .;t.her,e, i,.s a: sma,ll, o,u~c,rop: of 
metamorphosed argillaceous sediments with a development of andalusite. 
On the hill s:I.opes. 1,000 ,feet. npr,th, Qnd northe:'l.st: of the mine, dark, 
bedded b~oti;t.e':'hornfelses' ou:t,9P9P~::' ; To' the ~a~t arid beyond the, mou.th 
of the Gr,af?sy River, (i.e ... h,ig~ep:,in::,tp.e series)i, conglomera-pe is: ,,' 
interbedded with ,dark hornfels" and,' farther ulong the COo.st near 
Bold Head, the series includes volcanic rocks (probc,bly andesite),r. 1if 
there 1s no fuulting or folding, the rocks in this region represent n 
thickness of' about 3,000 foet o~>~tratc.. 

O~ the southern side of the No.3 fc.ul t there is nn abrupt 
0ho.nge in strike c.nd C.lS0, "1'0 l~ th610gy. ,'The' strikes and dips are de-
scribed under S)tructurul Geology (Section \TTI. );. Here, o.s on the 
northern side, regiono,l und contc.ct metQ.morphism ho.ve -nl tered the 
original rocks to hornf'elses, butsuporin'iposed on this cho.nge 1s the 
effect o,f intense c.nq. consistent l1YI'ometo.somc.t1sm, nccompunied by 
scheelite mine'ralisation, 'of almost' a.ll beds wi thin a defined strati­
graphiC zone. : This has re'sw.ted in the formation of a large variety 
of hornfelses, in: which a'etinoli te ,biotite and quartz, are the iom1-n-
ant mirier'als outside tp,e ,mineralised zone, while garnet and pyroxene ,,' 
are dOminant inside the mineralised zone. -- :, '. ~ ',~ ... ~ , 

The diamond drilling has established tho fact that thero: 'is" 
~, well-defined succession of rocks across the mineralised zone. Tho 
eompleto succes'sion pG'rsists ·.throughout tJ.:le knovm length '(1,400 feet) 
of the"'deposi t in the southern, portion of the drilled o.ren. ' <ill the' i 
northern portion; '~he uppc-r J beds- hnve been removed by ov.ortbrust, : , , 
fow. t"ing. In mos,t plaoes 'in ,the 'mine workings" the success'ion acl'Oss: 
the mineralised zone is: interrupted by major 'faults. "In the few 
places where the succession ,is not in:ter.ruptea:, :i t is, possible to .. ,' 
aele'ot two traverses along whioh exposureS.' 'of the, greater part of the, 
zone <lan be seen in the, open cut and the adi ts. One such traverso 1s: 
approximately 'along section line 13 and the other is about midway be­
tween,'and ];laral.lel to, ~,ection,lines' llo.nd 12-

• .1 •• , 

, <TIi's: r-eport ,is' con:c8l;'ned mainly 'With the rocks 'south' of ,the 
No.3 fault and :pl:¢,ticul~lrlY' yii th those :of the ,mineralised zone. ',They 
represent athic:knEms : of' ab~nit 760'feet of which 400 feet ,is known1il 
sOll1e'detail from the, results ,.of' the dirunond dr'illing~ , These rocks ,; 
are described in ,a,eta~l below •.. : '" 

, ':, (2); 'Rocks South of N6'!'.l:~Faul.t.~. The" succession and the rock ty:pes 
will 'be "d:escri'bed in order-:r~Onl tl).e hangingwall-- to the footwall side. 

, ", . r' 
" . ~ '" - '-' . . , . \ , " . 

(a), ID¥lRi,ngyia,ll Roc1ss~' ~ , 
.' , ,,' . . " 

(i) .AJ.l outcrops of hoJ:tnfbls on the hangingwall side of the 
mineralised zone consist of massively bedded actinolite-hornfels and 
biotite-hornfels. Spotted fine-g~ained biotite-hornfels outoropa 
neal:' the stables, and drill Ml.e' ,No. 49 in the same general area passed 
through actinoli te-11:ornf'e1s, q~oti te-hornfels and spotted hornfels, 
similar to the' above. ','outcrops -ot),'.' the shore south from, the,ta~lings 
mill arc mainly of spotted biotite-hornfels. 

\ 



/~ 

.' 

.' 

6n: the ridge west of'the' guilY 20 chains west from the open 
out, outcrops and fragments of aotinolite-hQrnfels are'well distrib­
uted and can be traced southwards to the griJ.hite contact. ' ',' 

,,' (ii). Rocks above No.8 OVerthrust Fault. The rocks' forming thb 
(),V'erburden'in the' open cut huve been brought "to their present.positiolill 
by -yho Noo 8 ove~thrust fault. They represent some portion of the 
l'oc1\:s on the OOngingwall side of' the mincrallsed' zone, but thoir exuot 
horizon is not know'n. " " , :, 

. 
. ,' Those rool;:s arc, exposed on the western and northern fnces off 

the 140-foot bench and along the northern faces of the 155 and 170-
foot bencheso ',' 

W1~ere not minerQlised the rock is soft ·und generally 
foliated, o.nd ho.s been idontified by ~xtl1\[lell (1942) us a bioti te-, 
aotinoli te,·,hornfels. ' , 

- , 
Over the 'south'llestern 1)ortion of' t,he '140-fo()t bench face, 

minel'nli sing solutions' hnve ul tered the hOJ.1 nfels to a soft green rock, 
whioh contains scheeliteo 

, In the western,' fc.oe of the 140 ... focitbe·nch, the ',s t'ri1\:e is 
about 2$00 and the dip'vertical. North of the No.2 'fuult"the strike 
and d:ip cunnot be s'o:bisfCtctqrily deterrniried,' but the 'dip may be to :the 
sou:th ut mod,ero.tG to hi-gh c.ngles. ',: ::" ..:. ,',' , ... 

: (iii) .9f~;l~_~_<?_9J:1El.JI...Q}.;'Ji:rq,i,l2.. : ',' Drill hole' No.·48 ~o.ssed, 't~~ugh,' ';­
-~1JOl:lt 48 foot of light colourod,. thinly bedo.ed, 'culcuroous' Itor,nf'els: . ~ 
',Ctf;:,,~\ type somewl1c,t different from thoso 'in 'the mineI' alis(:)a zone.: ,The 
,J~q.~:~Qm of the hole' io CLpproximc.tely 60 feot o.bove the 'top' of the, .' " 
pyr,oxeno-go..rnot-hOI'nfels. Tho r'ocks c.re' i-nterbedded \:vi th the' , ,' .. , 
o.otinoli to-hornfrtlJ:? . de s,cribod ,in ,.(i) 0.1Jove o.nd ,(:tv) below. ' ,,''; . 

. ~. .. . , .: . , .'; ~. . 

, ,(iv) 'A.q'y.~p'Q.-1.ll~-h,Q.rrrryls~., ' In the imnediate Vicini ty of the 
hangingwall o:C the mineralised. zone;, the countr;~r- rock is not exposed, 
but,:was' in~ersected ':i,n all' ex'ce,:pi one, of :the' souther'nmos,tdrill holo:n. 
It, ,cqpsists typically, of ¢l. OO:r'~9'· f'ine~g:h~fned, -'mnss':i;ve, dELI'k' grey, to 
1Jlack actinoli te-:-hornf'elsvd tp..no t:t1o.p,i3 of b,o'dding. :' ,I 'In thin sec,tiort., 
pule green p.1.cochroi~: DC,tinoli te ':D:nd, cluo.ri~f mo.l<:o" up ·th,e bulk of' the , 
rock, actinoli to prodOl::1iu2"tihg. ''''usualiy some of tho' 'actinolite is:. ' 
idioblo.stic~. Iron 0:I:'e is abundant. Bioti to is, for the most part, 
only D. minor consti tuont', ,but .in·"plucOs becomes importnnt~ e.g. in 
!lo,lo, 5E>. ' " . 

it is considered toot 'tho act'in'eli to-horn:rels was' formed by 
tho moto.morphj.sm of very thi,cklY bodded' und fine':"gra'ined dolomitic. , 
sandstones ~:,:-'neraj.ly wi th little or no argillaceous matter but wHih 'a 
higher content of the latter in some plaoes., ' -', "" , .. ' 
f'l' " 

, " \: . ~' , , : 

.-:::,:' In, the area north, of 't1ie'~os'~·-2 and 5 faults, and 'in the 
vicini ty of section lin'es. 2, 3 an~.:4~:.' .. tl1ere is a sornewhat smaller 
development of nctinoli tc-horpr'ols/·, .. "It ·'occurs above tho min8i"alised 
roc1\:sj/ but, as indicated above' (in ii),'tho upper beds· of the n0rrrJ8.1. 
sucm:ession havG beon removed by the No.8 fClult, and i·tS' horizon:,is 
not·, qui to analogous to thc.t of the hangingwall actinoli te':'hornfels. 
The rock is oxpoSGd on thEJ' roq.d' betvr.een the 155 'and, '170-fo,ot benches:, 
and 'above the l2.tter, und was,in"t1er.'sected, .in' drill holes: 24 . and , 26~ , 
It is: n hard mo.ssive, acti'noli te-hornf'els cont~ining biotite. I.t, is. 

,., possible that t~he formo.tion of', the ad'tinoli te-hornfels between the, 
155 and 170-foot benches ,'was associated, wi th the mineralisation. 

, ,4. ',: .,t}' • . 

, ': (b) gy'!'9"?"~J1e_':'E..£F_riet-bDrrifel~·: (H[;\ngi,ngwaJ,.;J:,-ty]e y.. The' ,a~tino­
:l!te~hornfels is underlain by, pyr9xe~e.-garnet~hornfels., Typ~cal 
sections are ex:posed in 'the' eastern' 'and sonthw6stern. ends, of the. open 



cut.'., ,'On the .n0rthern 'side/of ,ti:recut·therEl,·if? onlY,D.,minor develop­
ment···be·tween· the ore-b·ear,ing· .. sectioJ:land the 'overlying' actinolit;.e- .:,. 
hornfels. On,: the southern- side,. the thickness' r8:ngElS up to. 5~. feet,: 
b~t in most places is botwoon 27 and 45 feot and averages 37 feot. " 
rrh~ var.1ation:,i<n .. thickncs,s.'.is dl).e, t.P" tp.c ,ir~egul8.r,i ty of the :llppcr 
boundary.::! , The 10wer.~·boundarY Ji.·~ .. ·t,Qgp:Tp.r o:nd"f'ol'lows 0. bedditlg, plune. 

:) ~:, . ,';.:'. :';'. ::.: ;l~':' its ,'tYPi'cal. dev:e.lop~e~f;·:i.n .t$.'e ·,·~~uti1(}r,n ,~ici.e' ~f c, ~he '~p~~,\ ,'1\ 
cut, the rock is mo.ssive wi,th no trace of· bedding ,'and is' very hnrd dnd. 
tough. It is liGht pi nkish-brown and pElle green' i'n . colour, one or' . 
o·ther' colour prevo.iling· ,o.j;d;Lffere.nt plnces, ;:tnd it ho.s 0. vi tl"eous i' 

o.pp'ettb:mce. , It elsa b,o.·s a', finely mottled o.ppec,rc.nce due to the! seg~. 
regation of the two chief consti tuentsinto clusters of very ,sirolL" , 
grains. ' 

',' . t. ;: " I' , - • ii', t, 

In thin section, gr.£'.nulnr gopnqt und diop's'ide are seen to be 
the predominant minero.ls with a Ii ttle interstl tic.l quartz o.nd calci te 
o.nd occasionally cloudy felsper. . The garnet usuo.11y hns nt~erous 
minute 'inclusions. -' "Iron: or.e is, almost entirely' lo.qking~ Rof'rc,ctive 
index determin£'.tions indicp.te· tb.Ut some at least qf tho go.:r!let ~s; 
o.luminous. ' . 

;, j •• 

'A. cbnr,ac;t'eris.ttc fe.cttl;U'~· of ·the rock is. the :pr,esence of 
'-irr egulo.rly: o'V'oi.q.· 'p..e. tches. o.f, corIser grain s;i.zeo' These :"pa tcbes:. 
range in diameter from.'a f,rp.ctior), .of an inc'h to ,several incheso :, 
Q~rtz; and/or oo.lci te OCCUI>Y the cen~,:q~s and are separated' t"rorq ·tIle 
mo.in rock by a fringe of brown go.rnet. An andlysis hy J 0 ~>J Kurt of.' 
light brOWlll' go.rnet,'uom Que, 'Oo.tch showed it to be grossulm::ite vyi th 
7.67; !lSI" ',cent. Fe 2,03 : r~pio.cing A.1.20.3· (T-cb'ie': 5 ~'; Noo 5) ~' lt1chofr t,p.e 
gnrhet 'i,s: 'daroker tbEtn the spqcimen .[tno.lysGd c.ncL prosumably r ... ,'J.s' e "l:'ligltt­
er Fe20,3 0:ontent 'cmd, approaches o.ndrc.q.i Fe., , S,tillwell (19L~2) repor,t'ed 
felspnr ,.o.ndwollCtstoni t,e, fx-om ,one pc.tch. ", The' occ~.rrGnce of scheeli te 
in the rock -,is' ."res~r.'i:cted., t() these Pc;'c tches, In' whieh ft is coinmonly ,. 
present ns relc.tively coC'.rse grC'.iris on the go.rnet rime . 

,: ,', In' som~ ;i.c.ces th~ pYrO~Flt1e,:g;r'ne~;..ho'rnfe·ls :Ln61{1C\.eS r~li0S 
'of the 'o~iginal 'acti-noli t!3-hornf~ls (from, ,which 'i t, was formeq.); and, ' 
ih ,one· or two places" is repr~ser~ed ~or, the most; ptli~t b~r only ':part~; 

,ially altered actiJlol;L_i:ie~ho~nf,el~.' . ,Tho, I>ortlon vYh~c11' most" commonly', 
remli:tn'ed uilo.l tered:,lie~ D.b,out 10 teet above tho pc-se'; . [H10, one' pClrti~ 
ular schistose bund 6, t,o 24 inches, ,wide is: very porsistGut" , '" ,f 
'" , I' ! e- •. ,,' 

\' , c' The c£ms~ ,of, t~is :Vc.ri,c.~ility ',is 'nota,ltogether' Clppnrent. " 
Variations in the mineral composition 'of' 'the 'CLc'tinclit'e-hornre.ls app­
ear to bave hnd some effect, the presen\~'() of biotite nppo.rontly in­
hibi ting chD.nge ,to some ex:tep,t., :E~obnq~y n mOl'C impor.tc.nt i'o.c'Gor was 
the o.mount ct: pro .... minorc.lisc.t:i,on ,shen;rihg in the c,ctinol'it,G-hornf'els:. 
Where suM. shearing extended"intothe ",hC?rnfels norrilCl.J,ly ,c..bove, t,he 
pyroxene-garne~-hornf'e;ts,. diopside and, in, somo cc.ses, gn:r';l.e"ti rove, 
developed up to DS mueh cs 2.5 feet o.bove the top of ·the lc.'-0te:r.., .. ,' 'TIlle 
upper portion of the ·pyroxene-Ec.rne:Y~horrreels is, m'J.rk8c3~ in some drill!, 
holes ,by pre-minerc.lisation :rr,a.c.t~ing9' o.(i.d bre~cit.:..tioJJj is comn::olill wi th-

, in,,' wha.t is now the .. p-wroxeno-gnrnet-hor,nf¢lsQ ,,' This pro-.rlo.Gs' evide'nce~ 
thD:~ movement played, some PflJ:'~j;n.: ':tl:ie f,c?,rnri'tiori of'. the PY'.l.~Ox.0nc.... , 
gnrri·et";'hornfels.' ,,' , . jo, .. :,' 

• , " I ' •• , .:, \' ;~ "'~ ,. • ~' 

!, , ":AJ..]; degrees of al.ter~ti9n;(:a.re,· r:e-prese'nted' in the pyroxone-
ga.rnet-hornfels. The ,l,eilst: ,a1 te:r:::ed ~YP,~ is,' an act:i.n.'l}5 to<~l1ornf'els.., 
wi th' green actinoli te whi.ch ~p ,fl mo;r.e iJ;l.,tEf·nSe colour und higher o.b­
s.orpt~on' tWn the normal· ,act:~~9=!.i. t.o 'f1.hd'.thei1'efore has '0. higher iron 
content'.' 'Tho iron may 'hP-:V,e bOS3n deriv8d frbrl1 u'cces(::;'ory iron orc pres_-
ent in the actinoli te-hornfels~ A. mar e altered type' -is "the pale 
green 'diopside-hOl?Jlf,el,s,.:v{~,th. 0. s:rnp.ll!':g·qr,n,.ed:~, c9,~tent, o.nd which forms, 
un c..ppreclable,por.tion"oi' ,;the:"vY;hble~,: ," 'The :diop,sido devGlop3d at the 
expense of the actinolite. : ;V\{i,th, i~crehse -in' tho' 'go.rnet content; the . ' ' 

•• 
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13,. ... '. 
typioal pyroxene-garnet-hornfe~s is formed. The introduction of. ca1-
c1 ~~ ao~ompanied the al tera tion. ' __ " , , 

The ovoid patches referred to above '(p.12) ,'are present even, 
in the'less a,l tered types. , In the least' 0.1 tored type~'- the patches.' ' . ; 
oonsist 'of, calcite bui1 in ;tho 'morc, oJ. tor od types tho '<3B.lc1 to is;' ,', : 
;s,UI'ro~nded, by, ,rings ot: gro.ssu1:ari to aqd diop·s-~dc. ,'q,choel:i to, ~spras.­
,ont in, extremely narrow voins of calc,1 to and also' 1n tl1.c Oyoid ,patches, 
ibut only wp.el',Q tho In tter .contain gurnet. ' > , 

I : 

: ,(0) ~~, Or.ebo~~' Tl1,e pyroxene~garnet~h,ornf'elS' "has a shal.'P 
lcontadt' w1rth the unde:t1lyi~g COElI'se, garnet-hornfels which, togethel' 
wi th, ,a~:: mU;cbl us ten fe~t of garnet~yr.oxene-b.ornfel.s:"etc. on its:, ' 
ifootwc.ll s!ide, constitutes the '- op ore1Jody. This 9rebody is a .very­
/persi'st'ent: band with'a thickness of about '30 feet'in'the central and 
jenstern portions, put ·is, ~onS:i:dero.~lY ,thinner ·in the -western ex:tens10~ 

: '. (1)) G~g~.9rrife~e', 'In hand 'specimen the 'g::h"net-hornf'els 1s 
;uniformiLy eQnrse ih -grdin 'nnd almost bl-ack in ·colour.' It conto:1na 
!int~rsti ti£Il. Cluurt:z" 8.Q.q calciJ~e, no~ common1;,y ,consp'iquous: in hnna:, 
;spem-imens :but prominent iq. the cores" to which 1 t gives a Plottled ' 

~
'o.ppea12o:nca... ·,]he :go.rnet 11.o.s orysto.l f'o.ces well developed :agu1ns,t the 
C]:ua~tz "nnd onlpi td. "Thed~scription below is; tuken_,from ~h~ report 

y Sl~illw~l:i (1942)). , , ',', ~ ," , '" 

t:~~;~>i~e:~~~~~~~i~~!~t c~;~~~!~~;S~~;L~O~rS:6~~im!:'~~d ..... .. 
aceompanied by lesser amounts of calcite, epidot~, zoisite, 
ql1ar:tz, diopside, and green ,m~.c~ oract1n9li -pe. Tp,ey ,a:n.so :. 
~~~a1n. a little s.,cattereCi p'yrite.,';Th~ garne,t crystals~may -, 
be '5 mril. in· diameter' and sliovy -pronoliric.ed zoning.' The depth 
o~· :the <aolour in the, garnet varies, oonsiderably and is, re,.-o:, ' 

.f.:ilected in the rocl{s which .,appear, brown or black. " Th~,:.scheel .. 
ito grains: frequently possess their crystal form and range ,in. 
s1.ze from 0.2 rom. down to '0.05 nim.,'" , ,For the most 'piirt the~ .' 
OQ.Q.ur a.s inclusions in the garnetano_ are often numerous:.' , 
Oceasiqnally" they occur' at, the margin of' garnet and"ca19~~e, _ ,', 
but they are rarely oompletelY enclose<il. in, tJ:le ,aw,.lo:j. ~e~ ,,'OI\lol ' 
the other hand they are sometimes abundant in the interst1 tia~ 

"Quartz ,and 'still attain: their <lU'ystal' outlines ... Tl?-e:quartz . 
sometimes: seems to have oorroded the gwnet along:zones blose 

, to . the margin' q;f' ~he garne,tcrystals. Numerous smal~, P!3-tohe~ 
of greenish mate:r:i~l, often,pleochroim from green to broWn, 
are enolosed in the'garnet. In some cases patches are pseudo-
morphoUs,' af'ter diopside': and may contain relics of' ~he altered, 
diopside. acme ,of tl1-is material is fibrous green' act-inolite. 
Some is chlori tic and some may be biotite. Biopside may be 

,:pr:es'ent as .Jscattered 'grains' much smaller than the ,gm,rri~ts'II.~" 
:' ... (~J.': , " J ' ' ','" • 

(, ",~ . :" i, ' ~:, .An analYs'j.s ,of. o. :6iec'e of, the qp.D.rtz-tree gnrnet~hornt'elSl 
mo.de' by Jr. G. Hart is" given ~'iis analy'sis I., in Table' 5-. T,Wo analYses; 
(3 nnd 4)of garnet concentrates lnO.de by H. Lnvers in' 1921 are also 
giv,~n nnd agree closoly wi th . .tho.t· by HD.r~. Tb,e gr:,lrnet is,· n;Lmost 
pure o.ndro.di t·o. . ,rrhis. variety of' ~':go.rnet is the, 'one "most cororno.nlY. ' 
re.ported from p,yrometp.sOl"!1p-tic del?o~i ts. " ",' ," '.-";~:, ' , 

:.: ' 

",I .. 

. "';', .' 
, '. 

. ' .. \' ,,' 
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, Na20 

K20 
.j . ~ . ' 

, TiOz 

W03 

.. 

. " 

H£'Q' (hygl"o) 

H~6' (cblnb.); 
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Total:' .. 
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2.06 

32.61 
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_,-J;',., .. :b.03 0.02 ~:, .. ,. ·~.d~'·· .. , .... n.d. 
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-) ., ,,:::0.37 0.36 - ..... 0 .. }~.~f<l~~'·i .' n.d. 
2.95 - - 1.15·':'·!·ri~:d.C··.i 0.75, 
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1100'~7r:'~ J.:·OQ:~':21,"100.86, 95.13 I .~.1 • ..o.·. 
t,,,r;', ~:" ~ '. '~' ,":t~ .', ... , ~" •.•. ~~: ,,\;.' ';" 

'1. S:j;>ecimen Of' q~.1J·L·z.~i.r..ee.~ga::lmeIG-hornf eJ.,s from Top "}orebod,y, 
southern siiie;i,120':';'foot. oench, ,·analy'sis::by J. G.t;art,1943.:· 

• ' , .. ,,'.', • :.' 1;=: " ," ... .' "., .' ' I' ' • I ~ I, , .' • : ' 

, 

2. Dar~ garnet f.roln/g:~rrie:t;,p·y±.'o~etie':'horrit"eh~, Bottom Loreb6dy'J 
".- Drill Hole No. 53/-:59.: i"Get,.dept,h~ ana~Y$is .. by J~G:.Hart,1943. . . .. " "". . ,: .. :,.'. .. .. 

3. Q.oars·e ga11 net.:.rejects f'ro~."electro-r;:e.~~~.ts~:.'J,ah8.~;>r,si~ by H. 
Le,vers, A. I. Nl.1iL. No.L~3., 1921. ."" ,,,'.: ... 

!,;.. I' ,'. I ", 'I! 'I ,I ; ::t . 
4. "Fine garnet re ject$ ,f'ro~~· el.ectro-m~.gn.e$s, analYs~s .by', H • 

. . Lav~rs,' A.l:.11.H.;·\1.9~1·~,:;" "". : ,,', ';', Ii t:;;" ' ... 
5. GUr~et :Erom 'coar~'e:)~~t'9h in .:py·roxene~g&l"ne~c~h:o~;-Jei~;;:: sq~'JG~_ 

ern side,140-fo.o-t··,l?enchjt analY'sis .by J .• G.H8.rt·; 1-9L~3.·~ ,','r:" 
,,'.. • • I, t"r I .1,\', .' :'."" 

6.' Garnet from tlUn seam ;i.ncalci te.:..hornfels, :bii.ll.',fI6le",~9.$2., 
. 77 - t ~ th an-'ly·r-.;a by J G H t 1943 .' ". -. ,r.. ., .. 1",8e CLep • 0.. ;:;, ..... ::- •• (,J,:''' . ~," J: ~ '; :. ' ,; .... ,:,<; . , 

"'1 l' .' ~ • '~ " • ,".' I '.:.'.' :',' \ (., • :" 

7. Light brown garn.et'~f~.pm)?,~nd' in Bottom oreboa.y".p$lo"~:_·:I .. ',,; 
... Vaudeau's adit, ane.l;ys'i-flJY J.G.Hart, 1943 •. ' . "'.; :[., .... :'. 

(itt) Calci te-£IQ..rS.e.l_s,. 'In one lJlace calci te~hor:n:rels ·oc~.Urs 
to the exclusion o:E garnet-hornfels. Lt was intersected in the No.4 
adi t, and .. Drill Hole No.Lt·3 .in the eastern end of the mine. It is a 
c.Qa·~:ise":;grained white to··'gl',ey· pock consisting v~ery large1y:pf' 08.10i te 
wi th"a, minor amount of diops;iide'" etc.'" ". ":,: 

" of , .' I ... ~:, 

. (iii) ~arl1e..i-::~31'...9..!.::..~pe':"i1QF.trr;els.J Et,c,. The f'ootwall ·portion,':.1· 
about 7 feet Wide, vc;.ries in '1"00-1\:,' tY1te' fr:om :placo to vlac'e~, but a . 
garnet-pyroxene-hornfels is thE/. 1110.st ;COYilli10n tyPo. This section re­
sembles the Bottom orebody. 

(d),' ~Js.er Beds. Under this heading is grouped a suite of' hor~ 
f'elses' essentially non-e;arnetiferous and non-minel"alised, and constit-· 
uting a banrl about 15 feet thick between the 'rop and Bottom orebodies .• 
This band, like the Top 01' ebody a'bove it, pOl"sis'/;s throughout the 

... 
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proved' len.g~h of the mfner:a.lised.-z·one, 8.1 though it thins in the west~ 
.. ern extension and looses, to a: large extent, its characteristie, 
cr-oss-section. It represents a -thin band in the rocks which was 
affected only to a minor ·dogreQ·· by tho. mineralising solutions. The 
two ,characteristic r~c~ t:rpes are a groen-spottod or' ::l"troaltod co.lci to-
hornfels and a .black bipti.te-CJ.1.lCtr.tzi te. The normal scction is as 

/~ follows ::- . . . . ,... ". . 
I . 

.. 

• 

.' (i) Bioti te-QU:q;t;'_t,zi tee A band of this rock, less. than a foot 
in thickness, commonly·· ['orms the . footwall of the Top orebody. This: 
band has been mapped in the open cut north and south ,of the No.2-
fault, in the. No.3 west adit between Nos.2 and 7 faults; end on the 
northern siele of the 90-f'00t 'bench north oi' the No.5 f['.ult. Further, 
s·everal of the drill holes on the southern side of the drilled are8. 
passed t.l1rough it, domonstrating its remnrk::lble persistence. Miner­
alogically it resembles the main. biotite-quartzite lio.nd (see {iii) 
below}'.. . . 

(ii) s')?Qtte9-_QE3:.J-}~j:..te~Hornfels. This type of hornfels is: 
found in many places between-Cn and (iii).; green pyroxene-:-hornf'els 
.is .. commonly· associated w;\.th it. It is usually grey and fine-grained 
wi th characteristic green spots or irrec;ulc.r green streaks.' The· 
green mineral, in many ;i.nstances, is soft Ei.nd uhder' the' 'mi9roscope is 
a-een. to be micaceous. . WeatherinG reduces' the roclc'-to grey 'or brown-
-ish Q:lay,. bl,lt the spots. are stil.l discorni-;.)lo. At no other horizon, 

-except in,Drill Hole No.38~ is this rock repeat~d. . 

(iii): Bi.o,ti te,-Q.uartzi tee In the central port'ion of the miner-
ali.sed·.,z.on.~!I. both·.north and south of No.2 fault, a bed of biotite­
quartz.i teo . a,ppr ox iI)1a t ely six feet .thick forn'is tho lovver half of the 
Marker beds. . In the eastol"'n 'cnd, it spli ts into two or more narrow 
bands with intorlaminatod calcite-hornfels, pyroxene ... or pyroxene-· 
garnot-hornf'elses and, in one' or two' placos~ bands of 01'0 .... ': 

. TypicallY the rocl;;: is black,fino-grai'ned and fissile along 
tho original bedding. Tho fissili ty is due to tho parallel orient-
ation of biotite flah:es which iInpGl't a brilli'ant sheen to pieoes. : 
broltan: along the bedding "planes. M.ore .. silioeous and fineI'"':'gruined 
·types are f'o~lnd wi thout markee],. par'allelism o:f mic.a.. . .. , ,.,.... . 

" I. 

" 
'. I~ thin' section the roc1e consists aJ.ID6st entirely of:' 

biotite and quartz. with iron ore and, in some sections, small amounts 
of diopside or actinolite. S.trings of minute granules indicate 

· originaJ, beC!.ding.· ,.. ' 

(e)j !,ottqm 0~.E.9~. '. The bottom orebod;y~ is t.h,stt portion 'of the 
mineralised zone' between the overlying Marker. beds and underlying . 
T~ansition section. Actually the base of the orebody has .boen-re-

· garded as being d.etermined 'by' ":the uppermost band of' unmineralised 
footwall-hor-nf'el:;;. . It is, well b.edded and contains several types., o~ 
hornfelses. : Where the, mineralised zone is not affected by the No.8 
f'aul t, i. e. in the' southern part of the drilled' area, ·the"" thickness.' 
ranges from 48 to . 110 fe8t. VVhere the zone is af'f'ected by the 
No.8 fault the thickness I'cnges down to nothing. . 

. 'Except for the ,bodies of calcite-hornfels"(which have been. 
metamor-ohosed 'but not. othel'wise altered), most of these hornfelses 
oontaln- garnet, 'and, in probably 50 per cent. of the orebody, garnet 
preponderates. .. 

The garnet~Jearing hornfelses ranee in mineral compOSition 
from COD.I'se· blo.cldsh-1Jr'own garnet-hornfels, similo.r.to tn,at of the 
~r,y'O) or.ebody, to a fine-graine'd almost vitreous ,rock . 'Of greenish 

· cwlourwith ge.rnet subor'dinate to diopside~ An intermediate type' 
of f·iner. grain than the T)p orebody, and i'li th IV. slightly greenisb 
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tinge, dqe to thc"pr;esence of· diopside, o..ctinoli-c,e o..nd perhc.ps greer,L, , 
garnet, ~s the most comrnon ty-pe ·o.nc1 to this, in core logging, the llO.mC 
go.l"net-pYroxene':'hor Jire~s \V:o.s Clpplicd. Tho "501"'111 "P~r:L'ozene-D:o.rnet-h01;'~ 
f.o 1 s:' vms, applied e.s D: .f~eld tel'l!1 to the fine·-grc.~ned rocks. APo.rt ' .. 

. ,from the garnet-benring,~ocl;s" ,there c.re nc:.:erow l'):~~nds of c;re~n pyro-' 
xene-hornfels~ (normc.llY, c.ssocic.ted with unc..l tored bioti te..;,quo.rtzi te ' 
bo.nd.s), cocrse-gr6:ined groen c.rra, white cc.lcite-o.ctinolite-hol'~fels ,o.nd 
oCtlci te-hornfels. "'\ 

. Br'iof desqLCiptiioris or the importcnt·:- tY'1?OS nre given, bolow. , ' 

. (i)" Gftrnet-ho.Fl1f~e~ is' dark brown in colour and has the coarse 
11l0ttJ.ing qf qua1"t~ and culci te churactGristic of the' '--'-1,)~) orebody. 
The garnet is andl'adito. '11118 hOl'uf'els occtU'G D.S no.rl'OlT1 bano.s and 
forms the riches'c or C) in tile Bottom orelJody. Tho schoolite is dis~ 
seminated 'us ,fine grains tlU'oug;h tho Emcl:r[:'"di to and the qua'r'tzo 

., , . '. . " ~ '. ,,' 

(ii), Garnet-j2y'ro:::ene-hornfels is brov:nish, with 8. tinge 'of 
green, but in placeSls'([[stfi1c-GlY green in ~olour.. The gro.in-size 
is coarse." though finer 'cho.n in (i). Quo.rtz-cc:,lcite mottling is 
lacking, though these minerals ho.ve been detected under the microscope. 
There is usuo.ll:Y~ c, distinct unO. f::drly' fine (hc~lf-inch), bo.nding due to 
Y0rying grain-size [',no. "'linor['.l compo3i tion. 'rho ctL~p of' this bending 
remo.ins uriiform or only' sli(~htly' vc.ric.ble tlU'onghout '.}~)hGidel"['.ble 
thicknesses and o.gl"'ees with the eli1") of' uno.lterec1 'bc~nds of llioti te-
Quo.i"tzi to, etc" It he.s been i.ntel"tprotod 2.3 nn originc,l thin ,bedding 
in s'odiments which vcriod in cOWQosi tion frofn"bc.ntl to bo.nd (cof'.' foo't-

__ "ynll roclcs in sub,-section (g )' below')., ", " 
. . ' .. 

GC'.rnot is the: l)rEH.lpfilinc,.l'ltn~'ineral, 'With, SiTl[~il arnoun:ts of" .':' 
diop.side, c:,ctin'oli te, epi'dci"te, chlori'tic r!1ntel'hli'~ sbllecli te o.nd" ' 
sul,p,J.l,ides" mainly pyri to. Tho 'gCtl't10t i'p of the SC:l110" tyPO [LS the Top 
orob'O'dy, viz., nndrc.l.ditQ, (sbc" o.n;,:,lysl's 2';' TD.blo 5e) •. :)'1, " ' 

~ , ~ I , . .~ ~ . , . , ... 
, The scheeli;to content is Imle1' thLl.n th2.t of' the go.rnet-

hornfels, thoueh i t 'occ~urs in trw sCu:J.CJ ~7o.Y,' nc.noly· Ss 'i'Yno' dissemin-
utions through the rock~ , . ' ',' ", " 'r:; ,j', • -. ,,',.f 

, " j ';, . ( . l.. 

. (iii). PY.l"g.~~~ii~no-i::h.oi.nf'ol.£' consists mninly of fino' diopside 
and light-coloured' grosSUlc.l~ito garnot" It occUr's tru:'oughotit the o're-
body, mQ$tly in nc~rrmv bGnc1s, c..~nd nowhm.1o CC'.2'J.' ios sch081i to. 

,- , ',' . .. \ 

, (iv:) p;Y1'Q.2C.Qtj~:-,llQl:g;0.1_~,::~1d )3i9t~t9-cL~E~L~.' Tho latto,r rock 
is Similar to thnt of the Mo.rkcr l)(;ds~' lJtl"G is prosont in only thin . 
bands except in tho north crosscut f110m tho No .. 3 Cont,ro o.di t, in which 
u thickness of [~t .loest 8 f'cet is ex~)oscd.. FyrQxcno-hornf'ols is ['. 
normo.l ussocic.te.' Thoso l'oc1\:O' co'nte.in nO,'3choo1i tDo" ' .. ,;.:' 

(v) gal.s?ii~c~in.ql:i:te";l~S§nf~.' The rock is green.'a!nd":white, 
0,I'~ in some ,places, dark green. In many places bedding ''is 'wel·l"o.'6v-
e~opedo Th'e gre,sn colour is due to the' pl"eSOrlCe oi" -'abti.r'ldant 'gre'en '. 
8.mphib,01e '- the other 'i11if\crals being calc:U:'01 quartz;" diopsi~e, sphene g 

schee~i te andl! in somo cacm3, '·2;a.rnot. ri'he [-3che'oli"t0 usua'll:y' occurs 
us coarse grains:.' . . 

This l'OC1;: i'01'JI1S 0nJ,y ,a minor }!o:l."centc~.go of tho ore-body and is 
found at several dii'feront hori~,ons .'in the centl'CLl ano. v10storn portions' 
of' it. v'Vherever found it is ,appc,l'ently only 0. local C\.evelopment nnd 
s'eems to represent a e}i,stinct :b~TJ)e 'of' 0:1 terD:cio'n rather' thnn distinct 
bcdsi. There is some suge:estion of' C1.ssocic.tion of' this rock with the 
lUl"'ge r eli,qs of calci te-hornfelst! . 

~, ", 

~, , ,,', (vi): Calei te-hornfols..' , The 110ck is light grf:jy 'to white in 
colour., It-rs-eJ~o-osocl orii'Y, in f'our places" lju-c'i::;> cu't; in sovero.l 
drill holeso Bede.ing is'v.foll cieveiop.cc1' in'~ the' No.3 C~ntre o.di t. " IIDl 
the cores, bedding is 'indicatod by' tb.8' ttdriscCJl1sof' grossulo.rite 

.. 
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garnet, (Tc~ble.· 5', o.no.lysis 6), o.nd microscoI>icc..lly by the orientn tion 
of string.s .of l1linerc.l gro.ins ($,tillwell,1942). ',This' hor·Df'eTs . con- '< 
. sists very lc-crgely of interlocking grc,ins of CGlci te nnd l's c.lways', :.',. 
bC'crren of scheeli te •.. I The gre[l.test thickness of this rock wc.s pierced 
in Drill Hole No. 30 ,wh~:re it' forms 58 per. cent. of' the Bottonf 'or:ebb'dy. 
Smaller .t,hicknesses ,Viere pierced elsewhere 'in' the centro.l·.·and",e'xtreme 
western sections~ . , .. 

, . ~ . 
(f). 1!Qll§i tic?!~ __ S'E2.ctiQ.u. The tr2.nsi tion" from the ore~bearing 

section. to unrninero.lised rock ·on the footwnll side differs from that 
on the hnngi ng~vo.ll si de. . The 10. ttGI' is rcpresent'ed by the pyroxen.e­
garnet-hornfels. The differonceis due ~Grtly to the well develop~d 
and thin beciding of, the rocks on the footwc.ll side nnd po.rtly to tho' 
3lnterbcdding ,.of different '1"oc1;: 'typos in contrC'.s·~ I!d th the le.ck· of 
bedding and uniform composi tion respectively of the bangingwall rocks,. 
Another factor is the greater alteration by 'minero.lisingsolutions! of 
the hnngingwall rocks. 

feet in 
grained 

The basnl por'tion of the Bottom orebody, v6.rying, up to' 15, 
thickness, in mnny places conto.ins little gc.rnet, 'and\ fline.,. 
pyroxene-hol"nfels or pyroxene-gnrnot-hornfcls preponderates. 

. , ' ' . 
, . , ' 

. S,tra tigraphically'~ below these hornfelses is 'a: section" '. ' 
(Transi tion section) in ,,-{hich footwall hornfels (see (g y: below) is: ' 
in terbedded with narrow bands of some of the rock types.' viI'hich occur inL 
the . .orebody above, i. e. garnet-pyroxenc-hornfels, calcite-hornfels,' .', 
pyr.oi!;ene-hor nfels 0. nd ·pyroxene-gar net-hoI' nfels. 

. ' ~ : , , . . 

The foot~'Jdll- hornfels is doscribed under .(g'). ,p~loW. tt haS'. 
not been affected 8.S C'.. whole by miner~'.lising solutions, but oveI.' '.' 
narrow widths has been t'.l tOl"ed to 0. greon pyrox:one-hornT'els containing' 
pyrrhotite. , . 

Garnet-pyr'oxene";hornfels~ is, the ne~t .\nost abtind~~t rock type. 
It is similar to that in the Bottom orebody and is,' the ·only scheeli t'e~ 
bearing rock of' the section. In sevoral of' the" drill holes:, tbin! ., 
bands of calcite-hornfels, normally less thLl.n 0. foot thick, were 
intersected. " 

The thickness of the section v£tl"ies frorn a few to 35 feet • 

. ' (g)) FootvL~).-1....R9~. Footwall rocks are exposed iq"only tyvo 
pieoes, viz.' in the No.3 Centre adit and No.3 North ad:i.t, and,:in 
both places ~ over only shor·t distances. Almost all t:p.e" information. 
'concerning them has come from,the·examination ,or. cores fronj'the drill. 
holes. These footwall rocks are' uniform! in type throughout the 
length of the willed area' and throughout the mai.i~num stratigraphic 
thiokness pierced'-· 150 feet.· 

", . The predominant roc'k tY'ge is a thin-bedded ac'tinoli te- , 
'bioti te-hornfels. (:Eootwall-hornfels) altered here, and the;re. to green" 
pyroxene-hornfels. A very subordinc..tc amount of maSSive, bio~i te ... · . ',;' 
quartz.i te nnd a few narrow bo.nds of g2.rnot-:p.:rroxene-hornfels are inter-
bedded. 

i . ., 

In thin section, the banding is well. marked, the ·thick~·ess.: 
of' i'ndi vidual bands ranging down to microscopic dimensions~ ,soma 
of these e:onsist bf interlocking fine actinoli tE;l p~isms and q.u,~rtz 
with s: ii ttle iroh ore. ' In others, various: proport~oL1s .of' bibti te 
are -Pres'e·nt. A fev,!" th'in seams are me.de up almost .entirely of ' 
bioti tee There can' be no c1ou1)t that 'this banding, ·represynts 
original bedding. 
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_. This. actinoli ~e-biqti t~":,,hor.nfels has been produced by region.-
aJ.. and. therm?:1metamor:phi~m-4! - Jt has been 'al tered to. a: minor degree 
by mit:leralising solu,tions.i two :types of til teration' being noted:.:.. '. 

, . :., . 

, (1 XGarnet-pYroxene-hornfels and ~yrox~me-gal'lnet":horrife1$) 'are 
.. ,',' .' ,developed, -bein~('asso'ciated with calcite-hornfels in:'sorne 

places, but 1110re .cotnrllbnly' not. A few bands were 111et vii th 
to the greatest depth piorced, i.o. 150 feet below the 
Tranpition section. 

(2.:) The , development of light green bands ',vi th, usually, asso(t)-
,; iated pyrrhoti tee This development is 'fairly' extensive 

in some sections, and bands from half an inch to three 
-incihes thick are o.ffectod. Under the microscope the re-: 
sultnnt rock is seen. to consist very lE'.rgely of pyroxene 

. granules· and'. quartz.' . 
•• • 1,1, •• f , ,I • • ' , • ( , 

Both types of o..lter8.tion are commonly present where some 
bedd-ing,-p,lune moyement bus taken plnce, indicO-ted by smecll c1.ifferences 
in dip above nna. beloW the, eLl tered bend. ' . 

, ' y- ( , 

, 3. Age.. The c..ge of the Grnssy seri es co..nnot be determined. No 
fossils have -been found. in these rocl-\:s, r:.nd" becC'.use ·of tl);53' ,degree o:£'.' 
metc.rr1orphism, it i,stlnlilwly thC'.t c.ny contcdned in them yv,ould hDve 
been- preserved. 

. 
The rocks are <intruded by grani tic roc1-cs, the nge)rf. __ whic.h 

b),lso is not known. Most TC.smnnic.n grcmi tes CLre rogo.rded as· being of' 
Devoninn age,. but it is possible thc~t (~ Lower PC'J,c .. eoz:oic~ g+'o.ni te mc.y 
also be -present. 

• .I . 

In comparison with 
and structural features, the 
'low in the Lower P2.1c,eozoic~. 
suggests a ~imilar age. 

fl'asmc_niun roc1~s on ger:er[l~ Ii tJ101og~~P.;t .. :. 
c'_ge of the Grassy sex']. es J.S probably very:­

COIiTo8.rison with Victorian rocks also 
... . I _, 

, \' 

, , , '. 

Grani tic rocks occur 8.10ng the shore "GO the southeast ot: the 
mine at'intel'lvals as: i'Gl.r at least· 8.8 the Jetty point some ·30 chains: , 
distant •. ' Similar 1" ocks qutcrop in the southvle:::jte.rn ':lJortic>n ,ot rrii.[).e~­
aJ. . lease 220P/M.,'- - some 30 c·11.,-'1i ns . to' the west of the open p ui~ .', Tr,ese 
tim areas of'· graniti crocks aro probably pqrti(J~1.S of ,8, much ·lcir·ger. 
body. This body occurs to' the south of the GrG.ssy' series, and t11.e 
junction has 0. general. trend. ot: 330 d..egrees.· On' -t:'1.G (Joast inlrned-", , 
io.tely to the southenst of tho mine, a dy~:e9 about .?OO-~o 300,f'eqt- ' 
wide, of' granitic rocl: has 0.. 3;onero.l strike of 50 degro8s ci.ndtrti.vers~ 
es the hornfels: expo.sod. 011._ the bec~cll. Along the .~l1ore. s,o)J.th of' this. 
dyke, innumerable narrow.veins o.nd. dy'~:es ofgrc..ni tic l'ocks_:penetro-:te 
the ·[>..Drnfels. '. _'. . . '. . ';1 :,' , 

- '. . 
In the mi ne Vlol'lldngs, the.l .... e ere numerous n·c .. rrovi/' and irr egul­

o.r dyl;:es o.nd sills of' c.cic1 rock rCLnging in type from an C'-pli te to' n 
lTIedi:wa-greined porphYry. - Thei widest ccnd longest of' these dYkes: 
occurs 'on the 90-f'oot ~ 120-f00t 0.11.0. 135-foot benches in the' ec.stern 
pC'-rt: p:f the' 'opon c'ut. . ,These dykes c .. nd sills trc.verse 8,11 ,the rocks 
in 'th0 ·minerc.liseli zone~ the o.ctinoli to-hornfels Which forms the 
rl.cmgingwEi.ll on 'the southorn side of "the opencu~., [' .. nd' ... the bioti te-
nctinoli te':'hornf'els on' the northern sidoof tho cut. ...., ' 

At the vvestorn end of lOGse 220P/M., Q nc.rrovv'dyke of' quo.rtz 
porphyry. outcrops for o.pproximc.toly 20 ch['.ins. It bDs 0. general 
eo.st-west stril-ce o.nd. is situo:ted severo.l cl1.o.:}.ns north from the boundo.zy 

.-
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• 

1 I~" 

between 'the' grai-il t,'$ and ~~he actin'oii'te-hornfels~ Pieces,!~hd:';bould~rs, 
of ap~i tiQroc~m occur' to the northwest aho. "vest of' the Manage'r ts housi 
ID.nd represent" 131 ther" a continuation of' the c:bove"dylCe or one OJf more" 
l1urallel dykes • 

. ":" Tho, f'i'eld o'ccurroncos descl':'ibed 
the g~n'nitic rocks 0.1'0' intrusive''lnt'o the 
younger' than tho lo.ttoro, 

( , 

cbove' indicut'o" 'cieo.rlY that 
Grc.ss'y' 'series,' und', ,:therefore ~ . ," , 

'" 

D': ,:' l~";"!''' "'t" " " 
.. 0 ,~ ........ _ .-"~ ". 

-;. \ • • ., v,. 

,',l' :: \" " ,'.' ',',' 

.' ' 

The surf8.ce of mttch of the' country is covered by 'sr.nd· prob_-' , 
ably largely wind-borne f'l'om the udjucent const. The sund extends 
to heights of at It'.KLi:dj 260 feet clbove pl'1esent seu level. I.t ,is 
thiclcest imrnedic.tely to the 1['lOst o:r~ the' westorn :P2.1't of the open cut 
whel'e it utt:.:"..i'ns C'. thickness of C\.J to 9U fect., ~o the north, the 
th~ckp.eps deCl'0L!.SeS D.nd., i,8 usuc.lly l)utwoon 5 nnd 10 fect. 

• • '. ., • , • • , • ,,: , .~ , I, 

, : ': " ' In the so~therri 'ixirt of' the 9pen but,' 'coriglomerl1tes, grits. 
~:nd" clays occ'tlF D.S, in~:ril1ings o:t c~ fql:l11er. g;l.tlly. 'Tb.e'p8. are. probd.bl.y 
of mnrine origin [:met v-rero dcposi:t"ed. virhen 'the Sel'. covered; t,his' portion;· 
of the island.. The ll.eposits in 'the gl..i.llY extended" to,\1.i',h$ig4t, of' 140) 
feet o.bov~, the presGn t ,sec.. le'{0~ c.nd b.~).o- D. )Ilnximum thickness oi!-ci.bout 
50' ~eet. '; '''.' " ... l":, ;' ' " , 

: ,; 
:.' .,' ,',: ' ,: .fr.;. 

.,! .. " 
. VII. ',", " 

~~ ... ' 
,;' ,'I.' ", 

l. ',1 
. 
: ~. ":,1:/:, , ~~ 

~. ~' ,;; .;' '. ) \j' , " ", U : f,) : "' 
• i , 

,.. " The generc.l structure. of' the ['.reo. is simp~·e. '~.;' 1~~'rJ=?tr£l.ti"'!" : 
:ried r'ocks he.ve been folded. ,l)ut 'not intensely'. ' ' Much fo.ul ting occ,urs .;: 
in"the.m:Lne workings o.riel it is'probable thnt:·the rom1cs: 'areiextens'ively 
faulted' thi'oughout. '" , ' "" _ ,-", 

One lc.rge intrusion c.nd numerous dy1'>:es c:md sills of gram tiCll 
'rocks oo'Our.' '" . '...., , ' ~ 

! " . ". ~ :~ , \'.' ' . 

; Thin 'lo.yer~ of Wind.-blown snnd cover mucn 6 f' the surface', ',' 
t;tnd, "gro.vel~ alid Gl&l,Ys "OCC;1..lr in S\..1l1ie's" and o.lon·g· ,t'h;e cmils.to" " ,' . 

.:' .;'. i ~ .1 

: ) , .. ~ . .' .' " .' 
' .. 

• '.1 • 

y " ", 'On 'the coc:st ,to' the fJouthe:.:~st,. c,n6 .. on, tn.e '!hlll~', to:" th~ :~~Q~;th 
und northeast, of the mine, the generc"l s-Glril::e ,01" the.,strc~ti.f:(~p. ::r~9.qJC$ 
'is' 20 to 30 degrees 0.nc1 the d.ip is to the southeast c~t 30 to 40 

._,.degre·es:. 'S,imj.lC1:r",st:rikes and, d.ips ,continue': ~l.?'.·l.i'[tr .;;',13 ~olCl, Hend 
about two mile's' tot'he eCtst-nol'thec.st, oi' ·.:the 1i1;i.11e~ ',:', '):<'Ui~!ihGr', ,it woq,ld 
,O:p'pea~ f'rom Debenb.::u11' (19]0)· thi:.tsuch str:ikes 'and ,dips ,are,: :tl),Q' pi'~"~' : 
vailin'g ,ones 210ngtho ·ec,stern si-de of': ,th0,.'.i'~lo.n.d-. " . ",.' " ," 

, .: ,~'.' ' '.' • ' , " • \ 1 ,,;.. '} , ' , : ,.' • • •• ~. • _ ~. ;' ,') ~ : ' ' 

, In"':'the "mine 'iV'o111cin~sl' ',:'Gliedirec.ti:ons ot. s;~r;Lke,,"Eir;l"d dip >; "\ 
differ consider::\bly' f'l'om the o.bove.. The westernmost driil' holes: 
indicate' tha,tthe' s-trilce ,:there 16 C'~l)out 2"]0 de.grees. In ,the westerlW 
pr:;trt.'!of 'the :mil.1'e ~rorkings'; ·.thG strike is :.E.".hout· 28.5 degree'E}~. an..d,:the , 
dip i,s to the .,sou·c,h 'at. nr1e-les rc,nging from::4O :to 70 "degre~s .• : ; r;r9~ 
words" the,' eastern end of .. 'the v'lOr,kings, the ,.:st=r,jJce changes to 230, , 
cr~grees' and' the'(l:i,ps "1.11'e to' the sout,b.ec,st' 0t '40 degrees" , This' ~hD.ng'e 
in' strike ~,occurs w'i thin ;O;,disto.nce of,,' .50. rOE'J,t, nee.J2 t,ho No.7 fecul t ,and 
rep'i~'es~ntd: Q shnJ..low"· .fold :l'n th3:":t;',ocku"":1' "ill t1;le 'extreme north,enstern 



"~O. 

J?or.~i.9r:l. .o:e.}he w<?~l~:incs ~ t~e $~r;i)(~: ?p.anges to. 300 d(Jgrees and" the .¢l.i:Q),. 
J,.:s.,~o the .south a~)~O degrees:e 'rh~s change occurs over only. a short· 
leng~h.b~~w~~q the: Nos .. 4 a.n.d 3 faults and ,is probably caused by the 
lutter ~ault. " . 

,.,. ,', ,: . .'A..minor anticlinal .fold· occurs on tho southern side of the 
~()~.2 .. t~ui~~n,·:the. irr.estern portion of the open cut, arid repre$ents a 
drug-fold caus.-ed by movement along that fault.. : 'l''fie folding ~xtonds .. 
to distances of 20 to 25 1'00t south~vards from tile fault • . 

Other cases' of probo.ble drag-~olding by faults are on. the 
southern side of', and ndjacont to;' the No.3' fault in the No.3 North 
['.dft!' and on the northern side of !I and adjacent to, the No.5 fuul t in 
the North crosscut. from the. No.·3 Centre adi~. 

Numerous faults are present in the rocks in the opon cut und 
tho probable presence of' others has been deduced from the g<7ologic.al 
structure as revealed py" the surf'ClcG exposures un.9- the ir:!.f'ortnati0D: 
obto.ined from the diamond. drill cores •. ·, .~lleso faults include ntleo.st 
five .major :raul ts and·mc.ny minor o·no·s.· . ' , . 

All tlle' f'nu1 is' cut across. the'lJods and 'are dingono.l iuul ts $ 

but 0. few, e. g. NOG.2 9 7 and 5, in part of' their 10ngth npproncrf :dip 
f'aul ts. EXceptin::; No.8 nnd proba.bly No.3, tho fcml ts appeo.r to be 
normc.l and of the dip-slip typo. This is certr:.inly true for No.2 
fc.ul t o.s tho c4'o.g-folding fndicC'. tes . vortico.l movement.. Some of thom~ 
8 .. g. Nos.5. o.nd 7 hnve [~lmost verticnl dips 0. no. tho displCLcement· could 
be consistent ei thor wi th dip-sl~p . or, .. $triko-slip f~'.ul tS e . 

No.8 is 0. reverse fc.ul t ropreGenting 0. lQ~v c~nglo overthrust. 
No.3 is ·probo.bly . .o.lso L1 reverse fC1.ul t, but thoonl-y- ,evidence of the 
typo of f'o.ul t nna. dirocti,on of' movement is the smc~ll' L'.mount of' dro.g­
folding on tho ho.ngingwc,ll, or southorn, side which suggosts ,thc,t the 
southorn side moved up. If' such is tho co.s.e, the t.,vro: fo.Q\. t$ . wi th: 
lo.rgest displo.cemont o.ro roverse f[2ultso 

, 
'. t 

. . The No.8 fnul tis displc.ced 'by the Nos .. 2. [cnd 5 f0:'til.t.s) and'. ,:j.s, 
therefore, one of the ec.rlier ones. j$,.8 No,,8 is. c. reverse f'nult, the 
OCQurrence is in o.greement wi.th the stc,tement [)y Lo.hoo ,(1941) tho.t "in 
0.. given rogion, tonsion i'nul t.s 0.1'0 usually younger thLi.n ccmrpr,'(Jss:j.on 
i'aults". No.3 fault may, therefore, also be one of theearl'ier ones. 

No.8 fault is earlier .than the mineralisation (unless there 
are two periods of schoelite mineralisation) and, from the above 
reasoning, No.3 may also be. The occurrenco of quartz.-sulphido voins' 
'a'long Nos..2 and 8' faul ts provides evidence .that some of, 'the'"mineralis-
ution is. :)..o.tor than the .:raul tine. . ,: , 

rll~le ·No.;t fauJ..1 is . exposed. on ·the northern raCE?, betweyn· :the 
90 and 120-foot benches. . It has·: a genera1· northerly' strilc:e ap,d prob-
ably a vertical di1!. 'J}he strikes' 'of the rocks' ,to ,the east and'west 
of. the fault differ m:onsiderabiy. . It was. at first thought that mueh 
of the change of strH::8 in the eastern pOi'tion of the open cut was 
caused 'by this fault, but·this was late:rpr.Qved inc.orr.ect •.. 

~, . ~ . , " . 
J .' 

.. This fauJ. t is,' there:E'-ore, not .regardeo:e.s. so important· as 
wo.s at first thought •. Where oxposed·betweo.p: the 90 and, l2.0-f'00t 
benches, thef'aul thas a quartz vein associ'atedwi th it. The 1"'.aul t 
cannot be seen elsewhere:, but 'a quartz . vein :is' ·present at sevel~al 
places, genernlly' .alo11g-·. the' possible northern .exten$ion of the fault. 
Siuch places 'b.l~e . in tho No-.3 Gentre and; the. No., 3 .Nor.-th a¢\.i ts, and .:the 
mino staff' roports thc,t"'n ,sinlil,t,r) 'quc,rtz vein oxteno,.E)d up the, northern 

"" /' 
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;rricebetween the 120 2nd' 170-'foot 1Jenchos -' this, portion of the ,face 
is"'at ,present covel'od'lJY detritus,; " .' ,', ') , 

,.'; , 
, ... , .... ~ \ 

~he N~~L (£l.uJ.J. is one of the major f'aults'.' It ho.s c( :str:ike,' 
of 310 degrees o.nd 0. dip 0:( Lj.8 degrecs to the northeast" It is ex­
pos~d' in the 'vvesteI'D :faces betweon the 120 nne;' 140-foot benches, be­
tween the ll.j,O o.nd 170":",f'oo'~j ·bonch,]s nnd was exposod in the western fc.cc 
bet~ve,c:m the 140 and '155,~foCit benchos" "Its Gxtonsions n10,ng this, ' 
s:tr~lco9 both ,to the northl!vGst and the· s()uthGClst!) ho.ve beon proved, 
gonero.lly by the dJ:ill holo!formo.tion" ,Tho dO,vimthrow is on tho, ' 
northeastern sid.o nnd tho clisplo.cc:non't dovm tho surface of tho fuul t 
is:' 60 to 70 footo ,Tho pellf3 Ol~ "[j:~'1.() southern 'side of tho fcml t. ho.ve 
been dro.g-folded into n smo.ll L~nt1'Jl:1 . .net the ':folcling extending to 
distt1.ncss: of 20 to 25 foeJe !'1'OH1,'bhe i'1.,:Ult,) , E1ever8.1 minor fo.ul,ts: 
(ei ther :po.rallel or b:.. .. anching) C1.l~e '[',8soGinte'd wi th ~he Noo 2 f2.ul t" 
emd o.l'e chiefly on its south(':::r:'l.l. s:Lc\so "rho NOo2 fo.ul t, displnces the " 
No. ~'" fc.ul·b, but ,~~s: o.p:92.1'en"tly morc;) c:.,' loss contompoI'o.neous with the 
Nos. 5' 'nnd 7' fL:'Ul'ts with v/h:Leh it tonus c.t netv!ork or s'ystemo' .An 
irregiiinr @,UC'.l'tz :vein. vvith Ll.n CLpp:r.'ec:ln'))10 sulphide content is o.ssoo,­
in ted' wi th ,the No" 2 i'c.ul t j.n tho \"[ost.ern fC'.ces between ·the' 120 und ' 
140';"foot benchr-;s ctn(l' hetween. the 140 CLnd 170-f'oot l)enches. ,Dr.ill,., 
HQf'~' No •. 41, pr'obs.bl;fintei, s~)ctecl thi sf~'.ul t 9 h.o1e· No. 56 pos'sibly ·inter­
sec':tied it, o..nd hblo"·Noo32',wC1.3 'pItobnbly 70ry close to the f,ciult,ed,.zono:' " 
ossocio. t~d 1Jvi th'Noi>',2 fClu1 tel, Ql1.C1.rt.:'::3 aud. sulph5.des were· intersected ... 
ion ~1).bles ,41" nnel 56' ti.t .. the places \,vhel'e j.·c is eoD.slclereQ. thnt' ,the No.2 
t~blt wo.~,iritersecto~~' ' . , . 
, , 

" ,Tpe Jiq,~_.;-r;'o.~}j~ i-s- prrbo.bly the Inrgest emd most inlpOrto.n.t 
. 1'Clul t 'ih the mine workiD,gso I'c has 0. [Senere:l strike of 293 degrees " 
(rnnge from 270 to 310 o.egreos) o.hd. Cl dj,'9 to the south-southwest :of , 
50 to 70'· degreese, ,'I'ho r oc~.(s of.' the Ininerc:.lised zone nnd 'the foot., 
wo.11, occur, on 'iihe southe:L'i1 ::.d.de of'; Cl11e1 0.1"0 terminc.·Ged by, this fo.ul t. 
On'! the northerrJ.' f~ide of' '~hG :['o..iJ.l·G? the r oc1\.s are ,white o.nd. 'spotted 
qu['.rtzi tes' (muscovi ti:;,-harrJ:'ols:) e Jc,0.) l.!.U:L te cUfferent 'fr6m'~'ciriy in the,', 
minero.lis'e'd 'zone c.na (1.0 nc'~ c:opeo.l' -en 1)e f:1iner'c.lised to anY' intporto.nt, 
degr'~e ;" if o.t [1.11 .. :.:," The 2"\)01\:3 of' the minerc.l:i.sed zone' I1D.ve :r'.,gcneJ:;!C'..l , 
stri,ke ' of: 270 deg:h)es cmd those to '['he 'l.'lol'thoj:' the .. No.3 f.c.ult , .. ", 
hn'v,e. 0. strike "')~' 20. to 30 clegreeso 'rhe expos·m.1es in, No.3 North adi.t 
shovi.' c, decl"e,o.se in the (lip c~s· this' f'o.ult is D·PPJ:'oo.ched ,[1,nd suggest,:, 
thc(t" the' southern' (or hC'.nsJngvic..ll sidc::) moved u.pvJ'f..'.rdso The ,f:'l.ul t: .. ; 
w.ould/ thereforo 9" ben, reverse Oileo:> ThE) d1"::'.g of' 'tho beds betwe.Q.n, 
the~·,~os."4' '.c.nd 3 ,fo.l..l.lt.s' su.ggests '0. posf;:i.bl'u hOI'izonto..l iuovement· of ,ths:> 
northern side to "bIle e2.sii q ' ~r:he o.mo';JJ.,),t, o'f: ::.i.s.p'lo.coment on tIllS fo.ult 
must be ·nt leClst' se-vel'2.1 hLln.J.red. fee'~", '.' \, 

.. '.. !D.~<?.!!J± .. }'?:ill}. 'is exposeel. in. thenortheClstern portion of. 
the 90-foo'l;i ')Jench.. It ho.s C'.. stril\:o oI ~'.F.91'0ximatelY 135 ,degrees ' 
o.l).d dip's' tOo th0 Dort}lec:.st 2,:i:, 50 d:e;reos" .rrhe downthr'ow, is to the: 
north o.f:l:q is, o.ppj.~()X:i.'i~11C.t,81~/ 10 foet/~ . . 

." , 
.'. ' 'I' , 

ThQ . .xro0.~~fo.qJ...2. is tl'CLOec.bll:l 2.ci1oss the northern side' oiC .the 
90-:Co<;>.t ~elfch c.nQ.. in the fC.(!GS abOVE) '~he 90 ,and the 120-foot benches. 
It has o.:·geriero.l <strike. or 110' dogrG8S'nnd its dIp', v[\,~ies' fl. ~ew 
degrees:' on eith~ll'side"'of' '011e verti(',nl o · On the northern side of' 
the :'99-fo6t:'level" the ,PYJ~oxeJ.?0-gtl:r~net-b.f)1"1~f'elS' ':and ~rop orebody aJ;'e, 
oi the" dov-mtl"i:rowb. :C\S by,~. dip.;<slip :raul t, or moved .. 'horizoIitctl1y e.s by, 
a.,'striks'-siip· i'o.ti.lt" , Iii the':nbrth'crosscu'(j:':rro111"the No.3, Cent,re-: ." 
Cldi t, the 'bedG on ti.1.e northern side o:E'.~ c~nc1 c.djc,cent to II the faul~ .' 
h..",'.ve 'iJ, low dip o.s :L:(, drClg-f'olded upviTO.rds on "the downthrow side of 0. 
d:Lp-slip fC'~ult'~ ,,' ,.', ,:.' : .. ",", .• !,' "',", 

The d'ovvl1'trrrow is bn t.he': D.orthern, side o.nd th'e 'v'~.~,d.oo.~,>~is-
plncement down tho fault rangos fl"on: 40 to 50' fe8tc Betwe~n t1J.e',,' 
intersections vd.th the NOSe 7 nno. 2' :ECI.u.l ts 9 its o.ownthrow is reduced 
by tho.t of the NOD 7 fL:.ul t o.nd Q~11'JUn·:..·8 to onl;)" 20 to 30 feet. As 



alrea.dy indicated, the NOeo5 .1'aul t intersects tho No~ 7 fc.ul t - the No.7 
o.ppears to be· a branch 0:(' the No~-5 and ,not to PL'.SS . through ,the ,latter •. : 
rro the west, the Hoso 2 o.nd 5 :f'aul ts convorge boccmse o£ .their dif'.1',er-" 
ent strikes a.nct moroovor they are shmvn on soctian linos 2., 1, 5 and 6 
(Plute 4) as having .joined nt idopth bocc.use of'. their di:E:ferer}t di·os. 

I " -

. The .1'aul t .1'01'11100. by tho cont·imJJJ.tion of' tho .Nos~ 2 ~~~d~ 5 .. ·.;· :'. 
f'cmltshLl.s not boon numbo1"oo... Its strilco c.nd·dip:\cro.not l:nown o.pd, 
could only be determined by ·f'urtll.or dr:Llling" This :raul t WOUld' hnv:o 
c: dovmthrow to the north Clnd equc.l in c.mount to the sum of' those. of' 
the Nos.2 and 5 fc.ults, ioee 100 ·to.120 feet~ , " 

Ih.~ . .JiC?.,,-6 f'c:.ul.,i is exyioseo. on the northern f'cwes bet'vYeen the i 

90-f'oot and the 120·~f'oot b::3nC:J.8S 2nd. ."bet'!Jeen the 12.0 and 155-f'00t .' 
benches. It he.s' 0. cenen.lJ. strHco of' 11.~O degrees o.nd. dip to. the north 
of' 60 degreeso, It junctions 0..;; sho.llow dopth. Hith .the. Nq.5. :raul t·.: .... 
The displacement ,.'j:3' to: tllo north C'X10. i~.:; c~l'):9:r.oximc.tQly -5 :Ceot. ,. 

ThE?_~C;:'.Lf'Clt}t~. is.: doduoocl nw.:i.nl;>T :from the geologico.l struct-
ure. It . should 01"OSS t!.1.0 1,fOoL~ Clad 1'10<:03 Contl'e ,~dits, but close-
timbering prevents e:x:c~minc.t5.o}l.o In.fm'mc.'.tion .:supplied by the jl'line, 
std'f' , however, suggest'3 tl1.2/G fo.uJ.ts· Ijl'ODD.bly' cl'ossthe' o.di,~s yVJ;l(3r.Q, 
the No.7 f'c,ul t is Stl.021X!,,, ~t SllQulcl also be visib.le .above the .G;lory.· 
Hole on the 120·-£'00'4 lJench and., the:i:'e if] ,some Gviq..ence,'of' ahrup,~ te~~ 
ination of' beds and of' 'breccie.tion near' the probabl~ posi tion. ~, Lac~, 
of'. exposures prevents 'the obs~rvation, of this. fault at other 'places. i;­

Tn.e f'aul t should havG a strike of' approximately 145 degrees' ,and eithe~' 
a vertical 01' a steep clip., 'rho downtlu'oVi is on the southvv8stern side' 
and; is. approximately 20 f'eat: nea!' the No ... 5 f'uul t an,d equal :t'o that of' 
th~. N6~ 2 f'aul t neal'· the lat.tero To the north'.7o;3t No.7 ·f'o.ult j~n9t~0~ 
with, the No.5' and,' to the southet.1,st pro·bo.bly junctions Hi th the. No.2· : 
~~au~t~ , and thus f01'fl1S a bro.D.C£l :)1' link bet\iV'e(:;(l. these trw mo. jor"~f'aul i~~ 

, ' ' • _ • I •• ~ • • • 

. . ~p.e ,.No .• 8 fG,1d.l.J.., is ezpoGod.: in the lJJ'8F'Jtern faces between thei..:, 
120' o.ud 140-f'oot benches and betv-:reo11 the );~O Clnd 170-foot benches. .. 
Its strike is generally paro.l1el to that of the No.2 1"D.111,t' and is,';. 
approximately 320 degreose> The dip is. to JGhe, f?outh ,i?t 28 deg;r.(~iis~:";· 
Tl1;i.sf'ault is a rc:.Vf,1"S8 one, the upt11:rOv .... 'belng on.the sou:;l:;hwe.9tern." 
si-de. and of' indetermin:1to, lJl1.t l~robablJr cons.LderalJle, amount,.·, 1Ihis',.: 
f'o.ultnppears to have, been ono of' tho .. (~D.rlj.est JI o.no. ,is, disl)i..c.ced b'Y" 
the 'Nos.2 ·and 5 f'c:~ultsc' :Betweon the No.2 c,ncl,.No{l15, f'8.ult(3,. it w:p~~ .r:: 
bo ref'erred to D.S the J1Q.. .. [\~::,f~u..~:t.c . In thj.s. vicini~y,. th~ .. ,Clip: i~s:, ':.->~, 
o.lmost.horizonto.l, but t01f!O.~,_~d8 ,tlw ~ifo('5 i'o.tJ~t, t118 ~0.,8o. :f'o.ul,t D.Pl?.;..··: 
ears to coincide with the bco.ctL'l5>, o.ncl to hcyo 0. gonernl 's'trike o~, ~'.:> 
270 degrees uncL 0. dip to the sou,eh of 30 to 40d~gl~~es. c'.,., 'j ',:,', 

To the .north of' the No.5 fault, the :,continu~tion:. Cpossibly 
8:2. £'D.ul t) is not so definite... It I.,.,-ould 08 ccinciden,t vV'i th the .bedd~ 
ing and WOUld, thel~ef'or8J) not 1)0 so e['.s;y~ :::,0 detect. . i~lore9v.er";-' ,~h6" .", 
0.1 tero.tion of' the l"ocks in5 0.11.0. :.. ... b·O.l.ilt l' t:1.U minGl'Ctlised zone. is some~:'/ 
what di.1'ferent from tho.-t, to the south of '~he No.,5 f'8.ult o.na it is')::: 
diff'icult to dete:t:mine whoy.'e '(,11.0 :!:'aul'li:. ii'ZO11.1 d. '0 ccur • 

. ' ' .. TI1e, N0_~Lf:p.u~-:.i is not eJq;>osed ·a.t the. sU:I':Eace, .bu,f is-de~~ 
eO. f'ronl the' structUl'8. as deterj'l1j.:u'eq. by' the dr~ll, holes~ '.' I~.s. p~"9b,";':; 
able st:rike is similar t·o thO:L·,· of t~'le NQo 5 f'D.ul t o.nd its dil) is. t.o '''' 
the northeast', at [,pprox:!..mo.tel;y-,50 c18greeso" 'rhe dm-iq.t1i.rbW is, o~ the; 
nOl'the8.ster.r'l "side and the c_is:placem~nt dci;:;).];: the f~'fl t range S..::+'l', om , 10 
to 2.0 f'eet. ' . '. . , .', . , ,': .' 

Several othe£- minorfault.s are dlo~vn on Plate 3~ bUt. their 
known extent and displac3meu'c 0.3:'8 not su.ch D.S to warl"ant individual' 
descriptions. In ge:'!.sroT, t:ls:'r strike is sim.ilo.r, to that o:e tho 
No.5 £'aultli) , 

• 



• 

,I" .' 
~ ~ , . , . ~', 

It is "probabi'J'::th~t"'a"'~1~"j~; fault exists between Noa.3\ and 5 
faul ts and west from 400E~ ,It would have a s trike of approximately 
270 degrees and the do rm't-llr ow:: IJVQu.l'd be to' the north. Such a fault is 
neoessary to explain the 'posi tion of the ore in dr'ill holes 15 and 33 • 
. To expl.ain the ,much g~eater thickness of mineralised zone ,in hole 33 
than in hole 32, the fault inus t ,hnve been oo.rlior than No • .8 fault ,and 
have enabled 0. groa tGi' ,'thickness of r"D.voul'[~ble bed.s to ,oxi st below' No.8 
faul t. ' '.. , 

, ' 

The gro.ni tic 'I' oc1es to the south c.m'\. ';! cst of' tho mine nre' 
portil?ns of' [~. l~lrge intrusive bod;y pr'obc.l?ly 'occul,;ring uncleI' King Islc.nd 

, . a.nd the o.dj'c:.cent po.rts 'of: Bc.ss S.trD.i t. . , 

On the bonch immedio.. tely soUtllOc.St of' the mine 0.. gro.ni tic . 
. 'dylCe o.bout 200 to 300 feet· wide trc.verses the hornfels,' South of this 

dylco thoro are innumoro..ble l1C.l':covr rc.mif>Ying dylws cnd veins in the 
hornf'olsos. NOLlr the western boundclry of lo,-:so 220P/M., 0.. porphyry" 
dyko 20. to 60 foet "vido .extends i"or nt leGst 20 ch~ ... ins •. 

11:' \~ ".J. ' ~' ';" ~ • ..:' 

In the mine 'v"lorkings~ m:unel'OUS narrow dykes and sills of' 
o.pli'te ,'8.nd :porphyry~ :nre pI'esent, tho largest clylw, being 20.:, i'eet Yiide 

.and 300 f'eet longo' .' .. > 

, " , ' .1. ," ~ 

E • 

.I.,! I • 

The foldin[l of the rocks ,occul'"'red first ·and.'wC},s ':f6110wed by 
f'atil t;ing.· The regional folriil1(/ was prolJfi.iJly' ce.used' by conipressive 

..,' i':orces from the eo.st~.outheo.st, (or west-northwest ).' " The 'fqro'es \'Ihich 
'ce.us,ed·. the chc,n'ge in ·,:~trike. (to ,g.eno~al. westerlY) in' tJw v~c~ni ty of.~' 
the .·mino . canr),ot b.e d,dduc'od with cortc.inty. It is .·poss'ibI1:3 tllE'.t, the" 
chq.nge i$ B.SS·OQi£l:tecC.~vith lergG-' ,s'ct.t16 :eC'.ul ting .. ( siluiln;r 'to Nb~:3';'ftt't\L t) 
o.s·sOciatQp. ,wi th the '"ec'8t-'southqo.st forc,ea" Altern.::.ti'v·ely," fo~'o"eEr;·mb.y 
ho.ve act'f3cl from the south (or 'north) cmd the smue forces m8.Y 'rove" ' 
co.u:;:;ed s,orne o.t lec.st of the fD.ul ting C.ge Nos:,. 8 end 3 fo.uf, ts. . ." ' ," . , . ,{ '"" 

.' Subsequent to 'the' folding, thrust f'o.ul ting, oC,c;Urr.ed~ e.g. 
Nos·.~ 8 o.nd 3 f::.ul tso As indie,o.ted c,bove~ this fo.\11 t'ing 'l'nc,y h.o.ve 'been, 
a.ssocio.ted with 0. ny' second' pho.se of folding if' such·ocburred. ' . ' 

. " " The remcdnder oft'he fc.ul ting' (herein rcf~rred: to as normal 
f'aUltin&;), occurred later. S,ome o.t le8.s.t· of it is l~ter' than th~ ,,: 
intrus.ion of' tho gr[):ni tic mo.gm~:, becnuse at least two of .. the apl:i, te 
dyl{es 'o.ppenr to b.e, C'.ff.e,c~c:8d ."bY the fc..ultin~. " . , '.:, 

..... ,. '. At leait ':;:wIDe,- c.na. probably 0.11, 'Of' the mineraliso.ti'on'wo.s 
later tMn the ·'normo.l f'f.1.ul ting.. It 'is -possi,hle thnt t.he 'intrusi,?,n, 

. ,of' :the gro.riitic rocks., 'the ri6rmo.l fo.ulting,: Clnd the minerE'.lisation.' 
vfere ,closely o.ssoc:rc~ ted. -, ' . '.'" 

,.:"'-', ' J><, " '. 

,.1... The gen~rCl.l"succes·si'bn 'of events appeLl.l"'S, the'rei'ore, to h<..:.ve 
been I' egiono.l folding, Ie;. tel" folding, thrust f'o.ul ting, gro.ni tic.',' 

• intrusioI1, normo.l feul ting cmd minero.liso. tion. 

. / ~,'1', 
_, • 1 ... 1 : ... I ~.! ,'. ' 

,,'" 
... ; ,~, . ' < ):i :f. 

... .: .... 
.' • ' " j .:,:~/ • ',. .: '" 
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VI:: I.. ECON01UC GEOLOGY. 

""" " 

: :', '.: ' 

.,' Introe.uctio"n. ; 

• 
," Scheeli to is the 'only mineral of economic; 'import'ance present 

in commercial' quantities' in the mineral de~posi t in' the King' Island '. 
"Scheeli te Mine.', Wolfr'am has not been d.otectode.nd :L s presumably,' 
absente " 

Molybdeni te is prose.nt, but not in sufficiont cuTIount to just-
ify speciul arrangements t'o rbcovOl.'" it' scpb.r.:.t. tely. The scheoli te 
concentrates contain up to 2 per cent. molybdol1tui1 '9o.rtly e.s molybd.en.­
i te, freo and included in the schooli to gro.ins~ ,and, partly as 8. 'con'­
sti tu:ent', of tho scheoli tOl' ' Sinn],l C1.JJlounts of sulphidos ...:. mOi.nly , ' 
pyri te o.nd pyrrhotite' - c..ro -presont but c..ro not of, ,economic' import'dnc'o. 

. , ',I ',', " l' ' 'I; , 

The deDosi t is of' the conto..ct metclUor})hic or llyrometc..somo.ti@; 
tYPe and hc..s resu.l ted f'rom the [11 terc:tion nne, replacement' of' fc.vourc~ble 

'bed.s (c[tloi te-hornf'els ~ etc.) 0 " ' 

-Scheeli te occurs throughout c: thick zone." In the . light' of' 
present inf'ormation~ the upper limit is, with one ex'ception',. the, hang­
ingwall of the miner8.1ised zone, i. e. tho top of tho pyroxene-ge.rnet­
hornf'els, and the lower limlt is c.t nn unkn,mvn depth in the footwall 
rocks. 

. O'n the h2.ngingv'v'c:.ll siQe~ Drill Hole ·No.44 at the, extreme 
western' end of the, drilled p.l"eo.] pierced 70 feet of' Oo.rl"'en hornf:elE;l; 
before entering the ri1inerE~lised z()ne... S:evGrc~l other holos 1ft/.seed. 
through :mumh smo.ller .... lihicknessos. 'At the' ec..s,tern end, vertical ~,ill 
Hole No.48 proved 'a stl-iatig113.phic:' thickness of at le::ist 48 feet of' . 
calcareous horn.fels~ whi"ch 'vias not. mine1"8.1isec1 except .for . trac.es o:r.' . 
scheelit'e'in veins ut .the 'bottom of the ,hole. 'It' [(ppears' to occupy: 
8. position some 60 feet "abov'o the tOl) of yho 'm~ner(.\liso~ ·zone. "", ' 

Deposi tion of 'the bi11k of the sCheoli te took plnce wi t-hiri: 
a tier,i,es of' bed.s which were more 01'" loss complotely c"l tared by miner­
alising solutions. This mineralisod zQue hOoE> 0. strati'grGphic thick­
ness ranging g.enerc.lly' from 150 to ~_'.~:~. ,feo-Go-

, The f'ootwull rocks .c.re eXl)osecl in only two plc.:co.s in the 
mine'and' only small thicknesses are-represented. In the· No.3 North 

'"'\, 

adi t~ blue-fluorescing ,scheelite' occ(l.rs· in sr{l,o.ll o.mounts to e' de~,tb 
of 20 to 30 f'eet below the foot'vvGlL . 110st of the drill holes 'pene- : 
tr£'.ted the footwo.ll rocks toC'.c3.epth' -of 20 to 50 feet,' CLnd the assay's 
of core s8ll1ples g[.~ve l'esul ts up to 0.2. po:;.'" cent. VJO~, but ,generally 
loss thc.n ,0.05 per cen~. Hole N.o.36 pC1.Gsodthr oU~0- 76 f.co,t o,f f'oot-:-, 
vmll rocks _with grades up to 0.1 'Por cO,nt. W03. Hole No. 2251 ' whi.'ch ' ,­
viTt.'.s extendod well into f'oo-Gvic.ll country? D'c~ssod . through 180 foot with 
gro.d~s u:t;D to O. O~ 1?~r. cel:t~ VV03. Tl:8 sc~eelit~ of' this, footvvnll ':.:'. 4~ 
sect10n 1S eonto.1nea 1n ~hlnm1nerG11sed D~nds 1n otherw1se barren 
country~ , '-

" ; ;.() , 

1 • . ~troduction. Deposition of most 01 the scheelite took place 
within a series of' beds about 200 f'eet thick 1!1hich was subjected to 
selective metasomo.tism by mineralising solutions. During the 

, 



mineralisation, interchange of material between invading solutions and 
hO,st TO.Ck, '. took place on, a' large scale, and mo.st of the rocl(s \7ere 
'completelYFl-l tered both chemically and minerc..logically. This ,:re,sul t-
~_d in the format,.ion of hornfelses in vvhich c;arnet and~ to a les"s, ex­
teQ."j:;, diopsi'cLe are the, chief constituents • 

. ", . 
, '. Original,<Ufferences in compqsi tion of various rocl~s of the 

series 8.re r'eflected in the different 'cypes of hornfelses formed,' 
which now constitute the miner8.1isecL zone. On lit hologi cRl G.nd 
stra:tigra,phical eviclence, this zone has been divided into five s8ctions­
Pyroxene-g8.rnet-hornfels (11angi nG'·(vC'.ll ty~)e L TOp' o:r e~J,ody 9 1I8.rlce~ lJ,eds, 
B.Qt·G,om orepody: and ;Er2,nsit~on s8c,tion (see VI). ' ,: , .. '. , 

As scq.eeli t~' f~~ms 8.n 'i ntc[;r.:-.l pc..rt of sorne'of' the hornfelses 
and as gchee~~t~ content is close~y rel8.ted to tyve of hornfels, the 
~Jove divfsi6n applies equally'well,to scheelite dis~~ibution. :O~e Of 
profi table grade is restricted generf,lly. to. the -'.rop 2..l1d-Bot·com ore­
bodies. The Top orebody is consistently of hiGher grade than the 
Bottom .. o:re'body .and is s~par-2,~ted f,rom it by the barren Marker beusw 
The .Tr~:msi·t:ton secti'on" D.lthough in tVfO or three pl<,lcGs, cc.rrY'in,g bands 
of. ore, is, .on the whole, low gr2,de. 'rhe hanging~V"all ,p,y'roj~~ne-
garnet-hornfel's is everY~YYLere, low gracle. 

, , 

The thic~nes~ or the minerRlised ~one in the 's~~ihern ~nd 
eastern portions of the 6.rillect 2're2., where the stratigraphic suocess­
ion i'rom hangi nc;w;,;'..ll ,roQ~c ,to f oo·c·,f.::.ll rocl:: is. cOlI1)lete, r[:,nc;es from 
150 to 222 feet, but i~ 3anerally batDGen 150 Qnd 220 ~~et ~nd aver-
ages 180 feet. T~1e v8.riatlon in tl1.iclmess is CLue in, po.rt to lentic-
ularity' of the various ,sections, 2nd in p2.rt to irr.egu12~rit,y,of tl"!-e , 
upper limit of minerD.lisation, v7hich is in D1s.ssive roclm. 'T·he lorrer 

, limit of the'zone appeers to follow fairly closely a stratigraphiB 
horizon. ': ' ' 

In the northern ~ortion? the up~er limit.of mi~eralisatton 
:-' is controlled, by the No.8 overthrustfaul·t ~vh.ich ap'p'a.rentlY removed 

part of. the, u9per hecl.s of' the s erie's 1Jefor e 'minerali::;?:::'. :tion took plaqe. 
Measured thickness of the zone here ranges doun to 46 feet ~rid ave~ages 
113 fect. 

• 

The thickness.of .the ore-bearing section of the mineralised 
zone (Top to Bottom orelJody), in the southel"n [',neL e2;~.tern ~')ort;i.(;)l1,S of 
the drilled are':1., ranges from 101 to 155 feet 0. no_ averac;es 1~7 feet." 
In the northern portion; cl.ue to tho effect of the No.-8 fs.ul t,9 the 
thickn~ss decrea~es, the smallest me&sured bein~ 10 feet.",~nd the, 
average beins' 69 feet. 

, " The more inlport.::mt d.et2.ils concerninG the five s'ectio.ns of 
,the mineralised zone, 8,·re given belO'vv; the. sections b,eing describ"ecL' in 
order from the hangingwall to the. foot,w;:"~l si¢Le. 

2.'. apoxen.~-QSJ;'1l~t,:"Ji9.1'.Ef..~_ls . S_~~:tioB.. ~ehis sectio,n ranges up' to 
52 feet in thickness l' but is r;enerally betrieen 2.7 and 45 :Leet and 
averages 37 feet. It h2.s been described in some detail in Section' 
VL ", 

The scheelite content is low &~d the ;Yerage, grade ~~ le~s 
than 0.2 per cent. "!'!0:2. 'Ehe gi"2.c1e vc,ries. wi·th the '¢Leer e'e of ,.al ter-
ation of the actinbli GG-hornfels, be'ing highest. wher.e ga l"net ros' , 

'cteveloped roost abunlLantly. The scheelite is restricteo: to ,the coarse 
qriartz-calcite~garnet ~atches and is ~resent as, co~rse grains nssoc­
ie.ted with the andrs~dite 2c .... rnet ,forming, the riElS of: the patoJ1.8s. 

3. Top O}'~body. This orebody occurs inrrnedi8.tely below the pyro-
xene-garnet-hornfels. ~t c6risists mainly of:m~ssive) ,coarse-grpined 
gti.rnet-hornf"els 'which~ 'to'lf8.rds the base, ' gives, p12.ce to' 'banded g9.rnet-
pyrox,ene.,.hor ri:rels.. ' 
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The or'~b6dy is lent~cttlar, the thickness ranging' from 7: to 
3B .feet, but ·be~nggenerally bet'~veen 2.0 and 38 .feet and aVeraging about 
25 .f~et. The greatest thickness occurs near the Nos.·2 apd '7 .faults:. 
To the east~ it thins to 22 f'e9t iq.., hole, 53. west from line 29 the 
thicl~ness is leas-c and ra.nges from 8 to 12 foot and averages 9 .feet. 
The thickness decreases down tho dip on section lines 2, 3, 4, 11 and 
12. 

The ;rosul ts of' [l.sSa;)TS of' core samples range up to 3.5 pOl" ", 
cont. VJ03~ but aro mostly' l)et:veo? 1 anct 2por cent. The highes:t. 
averago grude over the f\111 wldtn of' tho orobody vms 2 .• 13 per, cont.,:in 
Drill 'Hole No.50" The upper portion (gc::.rnet-horn.fels) is invariably 
of higher grade thun the ImV'er pOl"tion 'iv-hich, though COrrJlilonly o.f good' 
gre.de, : is barren 'in .one Ol~ t\VO plc..ces" In Drill Hole No.35, the "',1 

orebody was badly .fractured 01" weatherecL c.nd ,is barren, but, this is' 
probp,bly only a local d~y:elopmont<> . r ' ,:,', . 

" Ta.king into considoro.tlon tho vihole of tho orebodY~ t,he, " 
average· gra.do calculntedfrom o.ssay results from core ,sc.mples, i$ 1.21 
per c.ent. W03- . In the, tested o.re0!' ~ll1d down. to sea level~ the prpb-
able' reserves indice.ted by drilling Ul'e 415,~ 619 tons.. This or~body' 
Gcntains o.bout 40 per cent" of tho total sche-elite in . the ore-bearing 
section • 

. , IrJ. th~ gc~rnet-hornfels,' the selleelite is diss~min[j.ted regul-
arly throughout. It occ,urs in the gc.rnot (clUdrc..cli te) CLnd' in the' '; 
i,n.tersti tial- qual'tz. The grain size rc.n[Sos from leGS tho.n 0.07rrnn. ' 
to o. 7 rrnn. - theso figures, o.re bc.sod. on c.ompo.rison's undor· ul trc.­
violet· light 9.f: sc::~mpleG of' or~ J.nci.screoned scheoli te concentrc.tos •. 
S:ti11well (1942.) ,gav,e, the size as 0.-05 to 0.2 farn. us the. result of' , 
microBe.opic· exo..mino.tibn of' seve~('o.l sp·ocimens." , 

,,4.' Marker Bedsc.', The thin section termed the h~o.rlcer beds con~ 
sists of' interbedd.e'd bioti te-qu2!'tzi,tes 9 spottecl c8.1cite~h()rnf'els, and 
pyroxene-horn.fels. It sepC'.l'ates the Top iJ.nc1 Bottom or~ebo<l:ies. The' 
thickness' ranges between 4 o..nd 25 feet, b,ut is, in most .pl~ces, be':'" 
tween 10 and 20 feeto..nd o..vero..gos 13 feot. " 

" 
With·,the.oxception of 1101,(,)s 36,,'41 ahd 50, where ~ little 

garnet-pyroxene,-hornrels hus devGloped) ,this section· is bf:::fren of 
&ep.e.el.i te e_' 

I ' 

5. BottonLOreboax. This oI' ebocly is 'the thickest 'o.f·, ~he fiy.e '. ': 
sections and occurs betvveen the Harker beds and the Transition a;;c:.t1on 
It consi sts mainly of medium· ... Bra.ined garnet-pyroxene-hornf'els ~ 6nd 'sbnle 
coarse-grained garnet-hornfels and cc.lci-ce-o.ctinolite-hornfels, with 
~ine-grained pyroxene-garnet-hornfels, pyroxene-hor nfels anil thin bio­
ti te-quartzi te bands.. In drill, ~holes 23, 30~ J+O, 25" 27 'anc1 42 'u!Jld, : 
in No.3 Centre adi t consle.erable thicknesses (maximwYl aggregat'e thickL 
ness: of' 56 reet i.n hole 30) of barren c8.1ci te-hQrnf'els, wer~passod 
througn. .. . . 

. ' 

Due to the No.8 overthrust ro.ul t and. its extensio'ns (8A and 
BB), the overburden hornfels rests dirGctly on di.fferent bands in the 
:Jottom orebody over much of the northern portion of the deposit. Here 
a . thin band :. of' pyroxene-garl'lot-horni'els lias developed in some placeF', 
along the top of, tho portion of t.ho mineraliscc-r zone' immodiately" ,below 
the 1'aul t.ln;drill holos' 2l~ ,a11c1 25,,:che thinning p1' t.he ~ottom ore­
body .to about 30,:Eeo"!:, is at.tr1butnble in par't to the -No.BA :E"aul t, but 
some 8;ctinoli te-hornfels £'cp-[?e8.rs tQ occupy a posi tion ·rb: tho J36ttom,', . 
orebody normally, occupieo. by minoralisod. rocks,. " , 

l.~an,gos 

ost in 

.. Ou't13ido' tho are:;. o.rfectod 'b'y tho No.8 fa1..ilt; 'tho thickness 
rrom 48 to 110 Toot an-a. avoragos about 90 'roet. It is greo..t-' 
the aroo. ombracing iines 2'o.nd '3, whero it'is somewhat groater 

i, 

• 

.. 

• 
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,,' 
tha~ 100· feet. . To. ·the ;.~8.st there is a pronounced thiql?-ing, t~e., 
mi~im~ 9.ein~ .. 4,8 'feet ~r.. flp~e -43 (Ple.t·e 13,¢!.).- . To the' wes·t g . there is 
no .. ,~ppr8ciah.l-e· thipning:,' the.: t,11iclmess 'in the mos·~'VJ'ester1Y·1ine, of 
drill holes being 101 to' lO~ 'feet. ,',,, ',,: ,.:.) J,~,.,: .. ,',' , 

:.,'J'. The: ass~.;y· .l~esu~.ts of, ,c9re s2,ll1p1es frQm thi-s orebod.y range 
from le.$.(3 t.ha~ O. OS .. to,.\'l.p~~ ,'p'er' cent. 'N03- '~vi t~1.in the limi ~s/ :?lr' 

.tp.e·t>roposed open cU~",tho 'proi)able 'reserves lndlcated by' drl.ll:ung .~.re 
1~36~,eI4 ton(,.:\:f~th ... ~n,·.av~h;:ge gride of approxil118.t'ely 0.55 :per' cent. 
W03· .." .,.", . 

. 6. Tro.nsiti.on ,Sec-tiono Between the lower limit of the Bottom 
orebody an

4

Ci thefoo"hvZil 'l"OO}:S . there isa' zone' which . ranges' in thick­
nel?s·,froin 1:0 'to' 35, feet~"'b'b.t wb.i~h is 'usue.llY- '·betwe.en 15' .and 25~ f'ee·t 
-P1:ligk:,~nd averages .21·:e'eetc ·'It."consists of footw&ll hornfels, 

... g?:rf.\e.t:p:y:ro.xEme-hor~f;els,2,nd' ,Jc.l1,tn bands of .calci te-hdrnfels, In most 
.p:l·~ce~, ,~hts Tr8.nsi,tion sy?tloh' cont2.ins no ore ·01" i.)!~01'it2.ble grade9 . 

. 1?~~,:".-1n .. ~, fevl p12.cefJ~" .. thin b2.pO_S of Qre 2.re lcnovm '1>0 :oc'cur, as low:~j,n. 
the, successi.on ·8.S the bo-ctOiYJ' of this sectiQn.· '." . '. "~;:;, .-,' 

',: ,.', . " . ':: ' ...... ',.";';', .. : .':' i'\:~'~"·'~-"··'.' 
'.7r'. '"Qth~ll'" The pocul;;rence of pl"oi'i tCll)le' o~e is~·.not res:trict,ed 

entirely to the above' be<ide6_ 'l"e:)lacements. A iB\iV auartz veins" con­
taining coarse scheelite tr~.verf3e the [,linel'8.1ised zone, and. extend WQ.­
wGl-rds' into the overbu;cq.en hor nfels above No.8 fault • 

•. j .. ;.:, '.1.', . 0;[' g~.ep.ter ',~'cpnoi'tjic iinportance'$ however, i~ ~the ,body formed 
i.n! the ':'bioti te:':'actinoli t e":'hQ 1" nfe1-s es 'above the·No:~ 8 .fault. ,Over, a . 
limi te'p,·. ar,ea tl~esE? ro¢lcs hav~ been 3.1 terect by' the '-mineralising . 
solutio.n~ to a soft2;l;;eeni,sh' rock', containinG: sch'eel:tte'" in:.veJi.ns and 

,i' .as: coar se. 'dis Sf-J.ni'n2 t"8d,,~'iii:3 .. ins'. '.' In other oar·t·s th~{· horn:0'els. is , 
un'al tered' and the sc'heel:L'~e' 'is' c O'dtaihed in' numerous '·vei'ns. " .-:. , : ' .... : 

~ ',' j '~he bod'Y' wo.s eX)Dsed. only o.n. the :sq~thyv~,ster n ,portion of., the 
.. 140-foot. be,nch a,n~L h2d, 8. .maximurn are8. 0.1" 4,000 square 'feet ,on and 
.ab,ove, that bench. It is litlli t'ed' e.t ci.epth b~r the "No.8 :·f:aul i, a.boye 
'which it occurs.' ,', . It" has" no' e2.stern ex.t-ansi'on, ,1:)\J.t· ·:t.h€)r.e may possibly 
be a viTestern eztensiO"n.. ,.T~ ;.~·:98e.2:.~s, thqt the b~dy ,was formed above 
the trunc.stted Top oreb~)'(:ty, and ·8.r,l,Y'. '.'i~st·ern extension of it would ,prob­
e.bly be abov~ the f:Testern extension of the lo.tter body. Any vvestern 
extensiori wouldi hov-{ever; have been 1a1"3el;y removed. by" erosi9n and q~ 
overlain by ,sand. J ,The ore rep1'8sented by this body ''NO.8. high. grade 
8:nd at least compb.rable \:Tith·tho.t of the '1'op orebody_ 

, D. 
'J. 

. , ' Two disti'nct tY'Des 'of' oo.currence' of scheelite are. ': reI;res-
·ented in' ,the c1ei.)os:L t - (a)' 2.3 0reins ci.issewinnted .through .the h-.orn­
fels€l$·;if.,nd (p), '2.-8 .s. ,constituent of veins cuttin£;O the (hornfels,es., 

, " : , ' ~ 

.... :.,.' ' '(~:') By f:ir 'the grev.fel' 118.rt of the s~hee:Li'te ,o·~;c~,s :a~' 'gr,8,Jns 
disseminated through the g::'rnet and go.rnet.-py'roxene-hornfelse.s p:f.. the 
two'. ·orebodies.. ~rhe grE·.in-size is inv2.ri2.bly small, ana. the bull;: o:r 

:.the g.rains have dimensions, less thc-n 0.2 lTlm.· The scheeli te of the 
low. grade hanc;ingvvall pY1"oxene-88.rnet-hornfelsis, on the average, 

. l11u0h, coarser.. , ' 
~ ( ~ ,; 1 ' , " _ ... ' 

'. " ( T.his ... disseminated scheelite is greyish-green in colour ,s.nd . 
has the .. typic8.l lustre of"scheelite. It is not,;ree:dilY'"visible ip 
the gre:3.-t~rpart of the' ore. Under. ul tra-vi-olet :light it fluopesces 
for the'mos~ part yellow. 



,. Iri the calci te":ad·t·iqOli te~h~rnfels (which is present il'l! :' 
narrow 1?ands at se:v'eral h6rlzons, in the mineralis.ed zone), ,scheel.! te· 
occure< mos,tly as releti vely c.oars:e "dis.'aemii.nat~d grains, whieh fl1,loX'-
eS0'e blue., ' ' " ' ' 

, (b) In the quartz v'eins' 'the scheeli te is, coarse, and pieces up to 
5 inches in largest d:i.mensiotl hav,e be'en found~ Crystals up to e. 
in~hes. in. largest dimens'i:~p.·~':are present in the vughs: which ocel,lI'. s:p8.1;',;;" 
ingly in' the mineralised 'z'orie. This' is the greyish...gree,n v£lrie,ty'.': ,f 
which fluoresces yellow. '",1'1'.' 

" ,In; cores of the footw~ll hornfels in drill holes '52 and. '36, 
Q.;l)d,o.lso i,n footwall horrifelqexposed in No.3 North acli t~ 0. blue-: " 
fluoreqcing scheeli te 'occurs as smalT grains, in very thin v'eiJ;ls wh19~ 
a:pproxi.mat:e~;v ~o;t.;t9.Y'" tn.e' qeddi'ng. There i'8 aI,s 0, ,a srpall developmep,t· 
in No.1, edit. In a small irregular formation showing in the face' b~­
tween 120 and l40-foot bencheS' during November? 1942~ crysto.ls: of tpj.s: 
variety of scheelite occurred,in a gangue of calcite and ~rsenoPwTite. 
The crystals measured up 'to 'three-quarters of o.n inch in: nlt;tximum, Size, 
and shd1J'Ved the development ,of pyramidal faces. Of o.t leo.st two order.s 
typical. of' scheeli tee They were gener£1.l1y of £1. whitis,!).. e,plour wi t~ 
the outer margin darker than the interioro 

Two typos of scneelite rove heen described ubove 9 ,the dist­
inc,tion being bUSed in some cG.ses on ppysico.l cho.ractoristics o.nd in 
others on the oolour of tho .. ,f.luorosceridc under ul tro.-violet l;j.ght. 
Samples of' concentl'Jc.tos uhdor ultro..-violet l:tght fluoresce wi th: ~.ol.;. 
ourE? ranging from blue throligh'Vlhi tish blue, white ano. pale"yellow, t.o 
strong yellow. According .. t,b American experience (Eng.& Min. Jour~, 
1942) the colour of the fluor,escenae depends on the molybdenum. c,onten1i 
as follows ':' 

, " 

PUre scheelite.. •• • • 
Scheeli te wi tn traces of molybdenum; •• 
Scheelite with 0.50 per cent.molybdenum •• 
Scheelite with 0.50 per cent. to 4.8 p'er ' 

cent. molybdenum. •• 

blue: • 

bluish whi t~ • 
neutral white. , , 

',1, 

yeJ,low. 

For, scheeli te with a molybdenum content above 0.50 per cent. the', 
intensi ty- 'of the yelloW' increases (being :). di-stinct yellow at 1 per 
eent.), until a content of 4.8 per cent. is rec.ched. Above 4.8 per 
<wnt. the intensity does not chc.nge. 

It is obvious tho.t··themolybdr.mum content of King Island 
s.:cheeli tes is not uniform, but 'r'nng,es from 0: tr~ce up to pO,ssibly 4.8 
per cent. The two types of fl:uor~sconee dE.H?cribod o.bove, therei'ore, 
represent generally the end members of' the sleries of scheeli te 
varieties based on their molybdenum content., , 'Tho amount of yellow,­
fluorescing scheeli te is gre£;tly in excess' of the bluo- and wm te~· 
f'luorescing v.arieties in the King Islo.nd schoelito ores and conccm-
tro.tes.', . ' 

. Ano.ly's'es made for the I<company of six parcels,. ,of'. sc'l\le.elite 
concentro.tes showeo. tho.t the ltiolybdenmn content, ro.nged -froml,.65tp-) 
2.16 per cent. The concentrates corito..ined sulphur ranging fr,mri ' 
0.495 to 1,.86 per cent.!' und it would ,c:ppear from an, in,v.es,tigatiOt)., 0'1 
these figu~es tho.t the 8cheelite concentro.tes cpntG.ined 0. maximum of 
about 2 p,er cent,. of molybdenite CLad u minimum of c:bout 0.8 per cent. 
of' molybdenum in the composit1on of the scheelite. .Some of the 
sulphur is probc..bly' combined with iron end it' is .not ,ppssible to, deter­
mine accuro.tely the distri'bution of tho molybdenum., The presence ,of 
-molybdeni te in the scheeli te bD.d been in.dicc.ted previously by Stillwell 
(1942) as a re,suJ. t of' his microscopioal investigation., 

.. 



,; , ,,' "The outer, margins of the larger cr.ystals and, irregular pieces, 
of sch:eeli~e, gene;ra~ly a;ppear da:cltel" tl},an the interiors'~:~:'arid thi"s:' . , 
l\I:T[)pi...r:8 t:o ::'be due.::to' tn~ 'i'hclu8ion 'of small flake'S .'o'f' molybdeni te near 
~he '1?~;~nd~lries of :tp.~<. ~'rystqls aqd pieces,. .On the :rnftle this.: -darkeF" 
s:cb:eeli te has been' referred to" o.s' powollito'- 'but the ·ipi,qroseopi~. 'vlo'rk 
of Dr. Stillwell suggests thc.t the minerOcl powelli to ±s: 'not ':pr'osant' inl 
the ore. ' 

.' ,', ,';\ ,'.. ' 

The'''O'.; 8 'per cei1t. would r epr'e senti ' the .. minimum o.vero:ge 00nt.-
ent of the vc.rious: vo.rieties which flu-oresce from blue to ·yellmv. 
·~·9ss~bly"',·one.-£ix.th ,Qf· the scheeli te fluoresces blUe o,nd, mU0h fluor·-' 
GB;ccs'\\rhi te; '.·'but. the' greeter J.)o,rt :rluo~oscos yellow ~. 's UggeSlting G 

mo'1ybdenum coritcmt greD.tG~ tful.n 1. por·cont. I:t o.ppoC'.:r;'s' pr'obo.bl~: tho:t.' 
tl~e molybdenulU·.c.0ntent of ,the vo.riety fluorescing. the' most intense; . 
yellow would be" at c,leccst: 2..0 p~er' cqri.t. . . " " '. 

:: ! 
.,: 

E. Assocdnted Met[~llic; Minern;L.s;. : . 

" ' - . ~ . 
. .. Metc.lli~. minerc.ls present in the' s,cheeli te .deposi t include 

s:ul:phides such C~s molY'bdenito 1 pyrite 9 pyrrhotite, o.rsenoPYl!ite, 
.' eh~.lGopyri te ..cnd sphc.leri te 9 but the [tmounts c~re very' smo.ll. 
'. .I ""I J .. ': I,~': '. ;", ;'j" .. : J I '.t' I; ". .' :.i' .' . 

,,-:,., ':. ,,", Ivlo:J.ybdeni to 'is' proscnt in tho rrifnorC'.lised"~,o'rie: ~nd. in .. t.he . 
hungiug', Dnd footwo.ll, rocks, po.rtly us disserriiwiti ons a.nd: :po.+'~lY 'iIgl 'th~: 
<C9ncentr[~tions tc;> be described 'below... It is most :ple,n.ti:ful ililp ,und 
nec.r ~ ,the wide C'.pli te . dYke'; o.nd is pc,rticulc.rly C,sso.c,;Lated with the:' 
pyr:i't'e' segrogo.tj,on c.longsido thO. t dy'lcc.. Nioly-bdeni te is,; Q.s:socio. ted' 
wi tll. 'C\:' smo.lli·'irr·ogulo.r. quo..rt'Z voin ·in 'tho or,stern :p.ort.io,~.:of' t~e·. \'fOr~7 
ing's:, 'In ·thec.'ci'tinoli ~e':"hornfels9" it is o.ssocic.tod;,· in small .. o.mo.unts: p 

wi th" 11yrito n'long' fr'C.ctnros. ' The inclusion, of'· m,?lyb,d,~::m;L,te in" t.~q" . 
. 8'cheoli to' orystals' ,·has'· been refer:r·ed to. above. ", .. 1. '~, ':,' " ':' I • , 

.~,' ,-:' . . ,'~.l'! . . I I:' .)~.: :,. :.,' , '.',' ........ .', • ' . 
..J ~. ,; " ,:. ':: : I "', f.i. I '.....',.' 

, ", pyrite'· occ.urs ;:sparingly' as 1>ine grains thJ;'o).lghout ,.the: ffiinelZ.-
o.l.is·e·cil zone 1 but the· tot&l runouritpr escnt is smell. ,:-:' )~ts: :as~oc'iq:£i'cill1 
wi th molybaeni te alongside the wide· o.plitio dylco has bepu r~:eC;'rr'ed~: ;t'o'" . 
above. A similar :;;.ssocic.tion v{ns ovidont in tho eoX'es' from: Kole '"56. 

. . .. \. .'. . ' . ,', . , . ' '. . : " .,>" (~l \.. i ' ':' r., , ! ~ ~: .;'" .. 

! '. .... ;. " Pyrrhb,t± to is' mos,t plentif.ul 'Ti1";"thc'" f'oot:wc.i;L 'rockq i,p vvhi~h 
":L t ::ocmb.rs,: c:s' smc.ll· gr[::'.ins wi thin tho light gr~oon c:.l torod br.mds:. '" '. it 
i~ .:pros0nt to 0.' smc.ll· extorlt in the c.ctir~.oli tQ.~hoX.'nrels" 'on -the h..~nging­

, 'iyd!l' :sida of" the' :minor[:li'5eo. zone c,nCL in tho ,rocks of the'lo.tter zone. 
' • .': I •• " I .. ~ • '. ~ '; ! \ \ , • • , 'J • f' • ' • • I ., ' • :.: • 

. , . 
-,; ,,:,:C i :(),' " Arseno.pY·ri to' C'.l)per'.I' s . to be r ostr ictod 't,o .,80)11P : of ,t'ho .. qunr,t:z,' 
veins ··,su.-ctl· as: toot, 8.s·socinted wi till tho No. 2. :ec~ult., .. : 'Lts oCC:\:l.l'rerice. :' 
W:i,th" cb.lci ta nnd' s'cheelite in c.. form[~tion, .in the fc.ce between. the 12.0:· 
i:.nc·f 140":':c.oot b,enches he.s m.lreo.dy bee'l1 ref'orl'ed: toO! '.' It' wo.s, repor.te·d . 

"'by~;.tho mine mc.no.gomcnt th.2. tit occurred in [~ssocic. tion".w~ th tho quartz 
vein c.t' the w9stern ·elJ.d' 6f' . tho 90-foot bench (cl,b'ove the "nort~ ~ro.s,~~" 
cut from the 'No.3 'W<,?st, c.di t }.. " R~epol'ts, of" the old compo.Dlf ind~qa.tq'; 
thnt. the stope"below conto.inod ,c;bundc.nt sulphido:.· . - . .', '", ,~, . 

,. 1"'lr' • ; '. r' , 

, .. ,,' ,:. ;':",' ..... :: ',.. ®o.lcb'pYrfte :q.nd2 ' spl-!-c.leri te ,[:re.:'Pr~f?ftnt in ?xt~emelY small 
.. 6Jilouht's'. 'Tin, c.nd 'bismuth o.rc shovvn ~n some,!~0f ,t~l~ chem~.c'o.l OonOolyses 

q.uoted by Wc.terhouse (1916). c.nd J~he sC'llie invest~go.t,?r stc.ted thc.~ the 
mine m[.'~nc,gor hOod. found seyerC!.l p~eces of metnll~c bl.SIDuth. . 

I," " ( 
• • ' • "I I ,',.' • 

... . None of tho': sulp'hicle minorC'.ls hC'.s o.ny, di.F,~·ct nSi?-ociq.tion. 
, ;'w' J.' t~:; the di . t· d h l'.Le . , ,-u s'Sem~nc. '0 sc eo ~lJ '.', .•. ';" ,J, ;":' ,I, ,',,; ,,:. ::.~' 

(.(, .,,',. , 
:"':1', .' 

I • ~ ;', ~ • \ • • t ': I;. r \~ ,~ •• ,;" • :j.' . [ I', " • 

,', Motdllic., "oxide minerc:ls c.re' n1so, prese,nt; in, ,i\>IDC'.ll' .. o,mQun:tis • 
.. S>t"iliwell,: (i942.Y r'eported ilmenite present ',in bio,ti te":'qWlrtz:l:.tf .~rrd " 
e:c.lci te..:('1c-:t;i.noli te-hor nfels 9 nnd iron, '0r,0 in qC'.lci~(3-c.otinolit~~:' . ':.'. 
'hot'h:re~ls . :t'rom "the' m:i:noi'alis.od' zono·. ' .. lie ,0.180. ropprted hmno. ti,t~~ :':" :':, ,. 
, .' .. , . I,: \' r' . . . . .'. ' ... I 

... J':'J I I,' . I 1 i .. " . I,. 



" • "~ : ~ I ,. 

ilmenite,' Jmagneti te., I:3.nd, .prob.ab:(y :tLtan~hem0ti te in, 'the hangingwnll horlil­
f'elses" und; iron .. ore in .. t1:).e b;i.o,ti te~Cf.ctiQ.ol:L£~-rJ.Ornf'els f'orming the '. 
overburden. s: " From, the .-vIT6?the:r8d"J:'oc,ks, east of' the lifo.ll s,liS.:e't,» "s~ali '.' 
umounts of' mt:.gneti t,e 'und/or" Jlmeni tEj ,"Yore obtnined by concentra:ti'ng iIUi 
a pro'spectif:lg, -dish. , .:, " ,'.. ,.'" ,"" . " i '!,', L , " 

//to..~~~' \ ,.-:"'~,'",:' 

R-.O.:;..C.-.E:""",,'~~F: ,M IID,'RAL IS:;D ZONE BEFOR~ MIJ1ERALISATION. 
, • • I • 

A f'eo.ture of the 'uriiqi'tlGrcd'isod 11Q}}K~ngwo.ll-.E:..r.!d .footwnll! .hor:~"" 
tolses is the low o.luminC'. o.nd'high Ulagnesio.. c:.nd, lime content" ref'lec.t ... : 
ed in ,'Jjp.e, development of D,ctlnoli to c.lmo;3t to" the, exclusion o1'·bioti t'e. 
in the ho.nginglllTo.ll o.ctinoli to-horn.:t'ols, cmd in' '-tho' f,lUpordino.te oil1G>'unti: 
of' biotite in tho footvmll-hornfo'ls. 'In tl-rO ]:L'.tter rock tho more . ' 
normo.l Llluminous be-nds formod bioti to-hornf'ols. The origino.l sedi­
ments were possibly dolomitic so..ndstones VITi th interbedded c:.rgillo.ceous' 
bo.nds in the f'ootwo.ll ·sectiop.. ,', ' 

',' " The develo:gment of the :pyroxene-go..rnet-hornf'els f'rom o.ctino-
Ii t'e-hOrn:rels l)y metasomo.t'i,c,',proc0,sses hc:.s beon, doscribed .o,lreo.dy in 
Section '-VJI:~' . , ,:,,, " , , ,.', ' 

• 1..- , ' 
" . . .. "" ,,~ I ; , I ; :. ".' 

" The go.rnet-hornf'ols of the 1Qp orebody occurs throughout tbD.t 
oreb09-Y',o.l;l.dgivos' plLlce too.nother rock; :in, only 'one, p~.rt oJ' :the ore­
ooqy.' , '1his is il:1 the No.4ndit (and in .,D11ill' Hole No.43) wh,ere a " 
reDiti vely' smc:.ll body of' cD.leite-hornfels: WEB intersected,~ .', In: th,~' , 
udi t: ;CPlate 9), the, contEct vdth' the go.rnet-hornf:els trEnsg~e,sses ~p.eJ.; 
pedding'~ o.ndirregttlc .. r' quc.rtz segregC',-tions. c~re associo.ted w:tt,h t.he·, , 

. contact.. The upp'er C~)t1to.ct with the pyrox'ene-gc.rnot-ho,rn:r,~ls i'9' :;:;' 
, sharp, ann, 'r'ep!.' esents 0. 'bedding plane',,·, ':Tho 'lc:.tter., rock ,h:e:re,,:is f'9l"~: 
tho most "pnrt, :'only pc:.l"tly' '6·1 tex"eo. c.ctinoli te-hbrn.fels :Wq. th, <p.li ght 'j ';, i 

development of gC'.rnot. . Tho' co.lei te-hornfels "is, b-edCl,ed.it;.;",i'{}..-+t. ,seer!1$",':~: 
.:rpostprobubl~ tl1.c.t tIllS rock, L~ .. meto.morphos.ed limestone, is 'p2r't'6',f 
the origiho.l bed,which for spme reo.son,: w.Ll.snot.,. o.f'f'$cted: b~ the. miner­
nliping s;olutHms •• Tho gnrnet-hoI' nfels., is ther.e£'oro, '~'1egi:rr.q.e~ !:;.~ : " . 
h!iy-ing been der:i:veq.,' from lnet,CJl1orphosed limestone., or calci te~horr:ct'~:(a.:, 

.' ". "'. .' L I .. J I ." ',! :, ' . ~ : \' , , • > • , : • ,I, ~ , 

, ' i,; , Ifl the,1JottQ!!L..Q.r.~boQ.X. ,there o.re much lurser bodies of' 
CD.;1 e.i'te";'hornf'e1s., Drill' Hole· ,No. 30, pD.sf::.od through the ,gr~c .. test known. 
thickness, which eggregc..t.od' 5'6 :f'eet in 0.. ;t-otnl, thickness of' 96" :t;',~,~.t ,--lbf' 
.:Bottom or'ebodY.· '.' In' h6J.eNo~ 40: tho: aggreCc'..te thiclcness i,s 30, fee,·t·, '~ ,: 
the e:o.lci te-horni'els o'ccupying tho" lovvG'r pert. .,of the, orebQ9Y'i[I" \; D~i·ll 
Holes Nos. 27, 23, 259 28 [~nd ,42 o.lso pessed through importo.nt bodies off 
co.l,c,it,e":"J;iornf'els, -,0.11 in'tho upper or middlo p'---:'rt.of' t.he 'Bottom ore­
body.' 'Al;L except "no of thoso OCCl.U'ronces D.I'O, group!3Q. o.rou:nd .the' , 
e~ntrqi,;po.rt of' tho proved' lehsth 0:E. ,tho, oro'body, tho.t is, ... "ip.' ,tn-e':, ' , 

"yacini ty.' Ot:.S'Gctioii" linos 3 nncr 4.'- '" Tho, exception ,is ir,l ,]lJr;i.ll, Hole 
. No.'42 on' sE?,c,tiori!.line 6 at the' extr.eme vvestern end of the pr:'.Qye,<f, west­

ern- extension. In the' o'astern; section, calci te-hornf~;I,s ,is: pres'ent '" 
onl~i "in smal'l isolate'cl patchos,,:" L.t is also no:t,ewor,tb-i¥:' tl').8..t' ,clo,wn tJJ.e 
dip the amount of calcit.e-hornf'els: decreases oOr.lsi,dQ,r,9-b,:j.y.: ,', ,,', :,':'i 

From~he' abov'o, 'it"lsap-parent that oal~ite-h:prJJ.f'els occurs 
at man,y pls:cqs. sectionally o.crbiSs,"and latorally o.long» tflo Bpt:tom ore-
bod;y'. ,,[-:,~ ': -, ,. , "" '" " ",',.-,,; 

.' . .' " I' 

, This .rpck is mu.ch tho. some ove11y-\vhero - whi to or grey' dnd' .' 
fairly coarsely' gro.nulo.r vIi th boading apparont in.,ID2.ny placos. Bedd-
ing is well developod in tho No.3 ContJ)Q adit whor.o;, ,<;lip arid st~ikD:.,are 
in agroement with those. of' ot.her beds. Th:Ln bodcling plune samus" ':df' 
pale brown gar~t (grossuJ..t::\.rit'e) are common., ,~1t?I'~IO'!V rb~~?-,s of' black 
bioti.t~-qua:rtzi t'o are interbedded and ,are ,:plent.i,£'ul a~, ,some ,:p;Laq~q. ' 
Inte:r.action~pet\veen 'the t~vo ,r·ocks under -the intluen~e .,.¢>,t', )).~ii,t:; ,¥,$, ,. i"~­
suIted in the sequenco calci te-hoFnf'el:s,,', g2.rnct" .(g119~pU1.qr:~ t~ )", 'j:>UpP-
xeno-hornfels, biotito-guartzi to o.cross c.ll conto.cts. Lh mahy 'places 
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there are narrow bands of' ge\rnet-pyroxene-horni'els within the aalcite-
h9..rn,f~~s.,~:\ Cf,:r,:)(',_:' . ;' .. )~;.:~,-' .; . .'. ·~i,:l·' .. ,',,, ., '\ ,-

. , ~ ,,, . 
··.:.d~_L';·~ ~ :'):'l\ !I~()'~··. (!.: .... \ :--~')_. .' '., .. '~ :'.~r:::C'. . " 

.' ! :" ... ~; .>:rr~om "dr~ll', .. h·ol~ .. logging a:.nd :sur.face .mapping:,:,.i t 'liS .appar·elitt.i. ' 
that calci te-hornf'els passes along the .. s1;i.rike. ·a,nd ,down .!the· dip, into .. ''', 
mineralised rock fairly' abruptly. For eXQrnple, the bottom of the 
west.ern. facE;l 9~ tlJ,e .. l~O~:Eqot bench waE?' lo.rgely. in ,.c.aIQi te-h:orn:Eols in 

,jihe .. B:?t,tom, o.reb,ody,9; whi.J;e ·the top of. the :Eaco showed nOnio. ,,: Tn.e, .' " 
actu~~' chp.I1:ge~o~el" (wQ,.s .p.vailab.IE;l, :Eor, i.J:;lf3pe.ction., at. only: ',,0,p.e, o~':.:'two ... 
places~ ,,, ·.:In" .;th~, Ifo.4, qd,i t ,0. '·banor. 0:E. gp.rnt?,t-pyroxene. o!,'e .,·enQ:s _.Q.p~upt~y: 
on 0. steep fracture with no displacement, cmd" on ·tlle .ot,1;l.er ::si:~El' ,:i.l? , 
represented by garnet-pyroxene and ~ two-foot bo.nd 0:E calcite~hornfcls. 
A similar, fee:ture was, seen, ,on ,a' small scale in a narrowband of . 
calci.te~~orI;lfels., iQ .the :.'rr,n·0:si ti"on zone in ·the. No.3 Gentr'E;l .adi,t. On 
the .140":"APot ,.1;>eq.ch,; ;smal:L' po. tches .of c~lc). t~:·~hp;rnf'els .pass 0b~.UptlY 
o.long the strike into ore,'t",·. .' " , ..... : . 

~'. :.' :..I>:" .. ' The. . calci te-horn:Eels ho.s every o.ppeo.r[ince of. nn' '0.1 t.ereQ. 
bedded·:,sediment o.nd it must bo presumed ·thCtt: this .rock, together with 
interbedded" bioti;l:ie-horn:Eols: o.nd ll prObo.-bly ,.actinoli te-hornf'els, 
formerly':' c.onsti t'utod D.: stro.tigro.phic· unit,' 'ttnd. that minc:N:,.;L'ising 
s'olut·ions:cirwo.ding those -,rocles produced, by· interacting. .:and·, replacement, 
the garnet and pyroxene .. hornfels.es· of. the Bot:tom.·'0rebody... ' ... 

";" i:':In :this orebbdy' some ·of the bioti te':'quartzi te:.JF-ema:ins ·un .... 
al ter'ed~; :·1J:)ut 'muc'~ of i t h~s be~n alt.Gr~d· to' fin~":gr8.in·e·cC pYl'oxene-
garnet (g'l'ossular'i tc·)-hornf'els ahd py·!l.oxeno-hornf'ols· ... , .: .. ~ .. , .. ' " . ", 

, ',." . , "~ . , '-, •..• ( ,\. . " . ! • .', " • ,r'r; .,' ". 

'-, .- .. : .' E~y'<tvt·, t:o: c( 'Vfjry :'l.~~i1i'tOd: extent; cortolb. t!iQ,l;l ·'qt· '·:a:I?~., :Lndi 'W-
iduo.l ce'ds" 6:Ei 'thG' 'B ot'tdrh 'or'cbbdy f'rom hole to holo 11110.[3 i'mprc.cticablc. 
It.s:·eems ··,t.hnt .-~ar;YiJ:1g. "dGgreo3. 0:E 0.1 toro.tion ho.ve ,mor.e . oJ:!. less: ob1i ter­
o.tO·d any :or'igi'ncl 'di':Etcr'onces t:q.o.t ;t11c,y·11C:v:o:. oxisted. ," .. : /':.:.:('.:.\:\ "/ 

./ :":'~ ~., 

INTERCHANGE 'OF':MATERIAL DUR'ING .MIN,.ERALISATION·e:' . 
.' '\ ' .. ,.. .. - • • ,. l ',. 

:' , .. I 
:; I" ! . ' ::. : :,~, } 

The change :Erom co.lci-·te-hornfels to ·go.rnet~hoP"n:rel·s .o:/!· the 
T,op oreboqy involves c~ very consiqero.blo cho.nge in the chemical, ' 
<aomposi tion.' '1'hi8 ::ga:hl:~t-horn:rels . consists·' of·' cd~ '·'l'ec;st ".:801.: :por>,:·cent. 
of andro.di te together ·wiit-h'minor amounts 0:E gu~tz ':an'a 6ri.1'cite, diop-· 
side i etc •. , An £l.nalysis by .J.G.Hnrt of 0. tYpic£l.l piece of the· horn­
:EeI'~~;·{T.o.Ple', ::5/;·o.?~lY_s·i.$·: 1) gc~ve Si02 36~ 8 per ··<aent.,',Fe2:0"3 ?1.4 ,Per· '.' 
c.ent.·; '([laO" 2.8'9'8 l per ···~ent.· 'fhe· f'ormc.t·].on of 0. rock· 0f" th].£,.. . fP.:.,:,;'_ 
COillposi t'ion ·'.from· ;ore':-"edmposed 'mo.inly of co.lci te,~ would: 'reguir'e ,the: :'.': ... " 
o.ddi tion" of ver'y: ·'c:on~fder8.ble· quanti ties, of' fex'ric: oxide'" and .. "sil.ica, ':.: 
Q.l1d'removal of:··1'iiri0'·'and ce:rbon·-dioxide· on an equo.lly l'D.r~'e:~:s·c.nle' •. :;-. ." 

... ' ~~'·~_! .. _.~.l.,~" 

The snme large scc.le intercru."'.ngc o:E'materio.l would be in­
volved in "tho formq.tion o:E the go.rnet-pyroxcme-hornfels \'/hich con­
sti tutes about 6.5r-p:er.':' .cent.o .0:E th0 .. B0t.toin oroPo.dY/i;1.n9..:·;whfG:h contains: 
Q. high porccntngc of nndrndito~" 

• "j ", ", •• '/1,1,."...,,- ,.'. ','., • " " ;" • , " , 

"':.'~" ... '. 'A.. :p~ls:qr.·o~v~i',gc~r,riot • (iron-'bom~.ing· g~ossuldr-~ to).! occurs'· in. 
thc":rino ~pyrcijteno~g£':~q,ot~ho~Q.:Eols, but, thq'c.Illount'·'would bo l?- maximum .' 
'of', 10 pcr" cent.· .·"o~, tho' Bbttorb orebbdy.'" Thb .c.lumino. in thisgnrnet 
WD.s·'probribIY' 'de~ived l±:bm bi~t'i~e":'guartzi te bE::ds irY what. is rl,OW the 
80ttom orebody, but·· might ·hc.ve "been introduced (wholly or partlY). ·as 
in the .. caGe. 0:E the hqnging1j~nll pyroxene-:-garnet-hornfel$' to. be dis~ 

". ' " ,. ' I .I " .' • fl' , l I' I p f, \1'"" • cussed bel·mv.· ., '.' .' '. ,.: .," .. J. • • :'. • ' ' ''.' .! .. ' .. "'.'" ",; . . 
',I.:,. .,' .' , ',' ' .. _, • ' ... ' () (0;, ',' .. " ,.1, r. t. I . . '., . I, " . " . :') ", . ,I.. ':".,{ t \ :'", 

."', >'sev~rai' st"~ges>ib Jhe \~volution o:f' h.an~:tngwalipyro5:;:ene'-, ' 
garnet ... h6rnf'els f'rom act:tp.oli te~horl1:rels ',livere detectbd.·· ,; 'The:· in::l tisl . 

: .s:i?g·.'~'.' vI'as' i.he .:E orma ti On. 9(6 FJ.l cite ar q·p.·s ~ri' t1:J.c" !1or:9-f'~l s' '8.ppe.,r ~I:it~y.:.c,:- , 
:by :replaicement, and ~hes,~ .. pi''oduce~, by' :r'01:1'c.t"i.ot~, o'nQir.cling rims~, ·of-· 'c 

garnot and 'Pyroxeno. . In tho' t.otb.ll~{ rGcbnsti tutod" rO~i -. c; ... J. ". 
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grOssUlar:Lte g~~'riet f'brms~':::~6njii'dera~~e percentage (about 70,} '&r 'the 
rock, and the formation of the ga~net and the diopside,frp~ the actino­
li te-hornfels:· would involve the introduction of linie"and ,'alumiaa and 
the loss of' silica und magri:~f?,J.a. : ,",.. -:",' . . 

. There is strdn~'~:eV-:LC1~~(~,e to support the 'view tp.at the ,tung ... 
stic.: acid of" the diss'emin'atecl scl1eeli te was introduced by' the' s'olutions 
containing ferric oxfde ,an~: ~il~Qa,: whio,b. ,w,ere responsi b:L-e f'or: the . 
:r.ormation of the garnet-~eilrJpg"rookso ",;,\~his. view rests on' the ": 
folloWing observutions:~-:'r ", ~,.,'l"~)::" .<·:'.t:· ',' ) 

• i .' (0.) scheelite 'was found' in ~,li ~ill' '~oi~.~ f'rom tho' top of",tp.,e"· 
pyroxene-garnet-hoJ:;'f'...f'els section to', the ·baso of the' Trans~:'" '., ,:', 
i tion section, i. e,lO tho zones of metE~s.br;rlD.tic. 0.1 terationt and . ,,' 
s:cheeli te dep'osi tion ere co-extensive., . '. ':i !. 

(b) In the orebod.ies, and also in the footwall rocks, scheeli te 
is present. wi th 'few exceptions wherever medi Ull1 to 'c6al:'·se~,,·:·.i,,·<-: ' 
grained,'andradi-te-b'Ga'riqg roc1;;s are developed. ',The "" ,;:,':: .. ,"': . .', 
exoeptions -ar:Ef-in places where the r oclts are affected by' 
movement. .. ;,''j;1:rG', ffb.6-g;rain.c0. pyroxcno-grossulari te-hornfels 
and pY-I'oxenb~nornfels 'are ovorYVfhorc barren. ·1 

I " -

(c L ~9p.eeli.te occurs, in tho,orobodies ns fine, disS9~1in8,~ions; 
"',', . throughout the anClradi to rocks:, and a. COlTrrnOn occ-wrenqe ,O:!f'i",;j,,: 

. ',:' tho schoeJ"ite.+·s· as. c,rYstp,+s w~thin thc garR-c::t· .. grc:d,n&.:-'l" <:,""'" 
~"", .:',;: ,~ '1 1 .... " ,! ~ \ • . , , .. -- , 

. (d) There is an almost invariable nssociation of course· grain-· 
, . ,9iz,e in (.,the,.:g.o.m~et"l?ocks· 'with 'nigher 's:cheeli te contents:. '.~ '.' ni: 

...... ',"-' . .' " ' ~ (-'J,\ ,.~_i\· .• J .~~\.)'..::.'~ .. ,",.' ',f ,,'.";", :,. ",1,.. ~' ~ ,".: • I, 'r- .J~:~ 

.' J!(e) Highcr'sche~'lite, c'ontents are round.;wherev,er 'fret3'- qunrtz>is",:, 
visible in",-the ,g' c,rnet"'hornfels.,'(·':;' . ,,:l)!; :',":":', :,: J: .... ,,:, ',''-'.' . .' 

I".. \ • 

(f) ]h the pyroxone-go.rnet-hornfels;. the scheelito is rcstrict­
ed to the ovoid pc~tche~:\ c~mposod .p~ ;, cORrse~gro.ip.Gp: ,Quo.r;tz, 
CD-lci t'e' and gD.rnet~ ".t-b.0,.,,;s,c:libo-l':i'.:.t-0;:-.occ:urx.ing. ,v;.i:.t,h-~t-he garriet 
around the rims. The intervening fine-grcined pyroxene-

. groG sulari te-hor nf'els :1-9 ,.IX.1.~r.en~ : ,:'.', .. _ " ",' '. '.; 
- . '.L'~.-;\j .'~. }:~ " : ". ~i ~, ~_. ,.It< J,..!_: ~. ',' ' '." ' .. ~.' ~ -- ~,~ \_~." ~.~~,.. ~~ } .. ~ .:. ~ ,'_ , .... 1 ~.} I: ~.f"-' 'J.,),' .,l-,'. ,.~ 

(g), The overbu~qen·:.horhf:~.l~F·~·:~ ·:':):n.te~~J<3).,;z~'~~tered :,S;iJ'ove.;.the ;No~ ~,(~r: ~c~':' 
8 fault where ''d,isseminLt~d, sche0,lit~' 1.-S :~touna. ". ". " . '.'.:, [j ',.: 

..... > '. J,o smmna~~i·.~·e'~'-~ ~h~:~;0:~~:~~~~es' w~'c'~',~h~:gh::"abO)l}/~the' ;~~er~:'~'," ,: :. 
ation of limestone to scheol'ite,,:p~·q.r-ing c1.nfu"cdi te-horni'.el's~os ·incLuA;ed,\.~, 
the. in-troduction of' .very Ta,rc.:~e '~uq~~i tics 0:[ ,P'\lic~l .'£',no. ~f'.on, r,elo.t1""~' '. 
ively 's.m~.ll,D.mounts of tungsteJ;l';t .a'n:~~ trnces. of :rh9~ybd~nqm. . The, " ,: . 
crys\al,~~\~D.tion of' .t~e ,andr.D:clitI3.,'.~.dQ9Cli to and ,:9-~2.::r·li~ ·~:p:pep.r to. have 
gone on<s'l.mul tuneously. ' .. \ 

. ~.. -~ ;; 
-,I, 

, ) • '. '; ~. . , , f ' 

: '1 ,~ 

(1)) ]~n.troductio..llo, ,+t is ol~vious t~l.at the main factors localising 
the mineralisation Vfer,e chemical, and" that tliey: included 'the 'presep,ce 
of beAs·Wi tl1 :chen'lical.·coY!lp<;,si tfont3 tll.£~t ,al~C?wed:' ready 'alteration ~ij·'th~·· 
beds by' mi:ner'alising solutJ.ons,. ' rrh~. same f2.c~9rs· also. governed "!ine . ' 
locai:isa,tipn Of the ore wi thiq. the [f1ineraiis,ed. zone.· ' ," .. ' I', :,:::; .;, .. 

. -,: ,:,,'- . ,'" ~ . " ...-

s)truct~al fLeait'ure's,,~such: .. ,as, ':foldi~g-, ft:nii t'ing ~ ; ira,ct.ures, etG~ 
played a :part in' some l)laces in the minoralised 2tOne in co-utrolling , " 
the mineralisation and the ~ocalis8.tion of orc, b.ut the. runount of 
control is subo'rdinate:, t.0th2,t·-e:v.:er·c,i'sed by '-:the chemi'cal' 'i'4ctors. , 
S.tructurc:.l controis pri:o"baplY hnd .1:i ttle' ·effect-· oU:" the c'dist~ibutfori . of?' 
ore sGctionnlly o.crossr",the l1}inero-1-i's'ed zone', put probably:' ha.q..n mq.ximum 
eff cet laternlly t1u" ou;ghout~. the' min:.el"nli<f;'ea. "zbne und the" orebodfei3:., In! 

, : • • _. _.j... _ ~.': ~, . ::. , • \ ' : : '! ; ~ I,. _ 1 ••• 

f 

!p' 

. -.-
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general, however, the mnount of informo.tion concerning the distrib­
ution of grades 9 etc. 1 lc-terally tlu1 0ughout. the oreb.oclie,s" is, to,o 
limi ted to determine the control which fl'lay' have' been "exer'cised" by 
structqr.al, feattU',es. If c:.dequate records are kept of width and grade 
o:f pre," etc~; 'c3~ur~ng .t:u~'tire mining .operations,· i t ·m?~y· he' posGible at 
some. future (late, t,p cleto'rniine the structural control in: gre'6,ter de-· tail •. , ",.1,_" " " .... , /., ,", , , ',:' 

, " (\ ! ',' ,! •• 

. .(2). Chemical ,ConIQ...Q.§.~ tiop ...Q...:s.. RoclS§.., Tb,e most im-9or.t8,nt factor in 
·ldcali.sing the niiner8:lisatiori, [f"ncluding' schee'lite r vias t'0,e, com:pos~ 
1tion of' the, or'igiD<.?1 rocks., This factor determined the' :p0si t·ion: 
a"D:d·the' extent of' 'the l"!lil1.oralisoci.. zone., " . 

The mor::it s':Lzni:L'icc.nt feature of~'the l1ii'neralis'ed ~'6'lie"iG" the 
distribution of tho scheoli to sectionall;:.r acrOSG 'it. . Thus 'from 'tho' 
hangingvlall to the foot'dall side, there ts the lovy grade pyroxene- ' 
garnet-hornfels, tilG high grade Top orobody:, the be.rren lVlarker bedS$> 
tp.e)ibttom orQ'b6dy' :J.nd the slightly l11inor;?lised Transition sQction.,., 

"TillS distribution is' i::. direct expression 0:2 tho differences in the." ':. 
or'igi11e.l rocl.;:s. of.the m~n:eralised' 'zono" '.I'~rlO prominent beds, ·,compos.!.. 
ed mainly 0'[' limestorie;' wore alterod allTI00t cOmpletely 'to·the garnet';' 
if'e1r'0.u? ·schoel~'to-bear.~ng hornfols(;s of' the Top 8.Qd 3dttOlTI orebodie~~ 
'rhe peds: 'above' and' belbrr these t\10 oreboclies ':vere probab'ry dol'omitic, 
sands'tane·.s and' viere a-p:pcir'ently', lefis o.menable to' r.ep'i8.cem~llt.'·· The ' 
beds between the two limest'one ones wereo:91"larently ~6:f quite dif'f'er~ 

. ent' c.omposi~ion (sbFles, arid impur'c' 'limestones) and,i;;xcepf .in. two " 
'11laces', wel'1e :'no-Ii rriinerali'sed~ .' '. l, ,,'.' .... 

": ,", 

" The thicknessos of the t'NO 01'0-1J0(1ies appear".to have depend-
'·e·C!. sot'ely on 'the 'thic}::nessos ot' the oricin0.1 limost'o'rie beds. 
Va'x.iat:ions· '~.n the tl~icknes's 'of' 'both orcbbcties o.ro quite ~on$'idorable', 
but ~re 'regular'" L:.nd prc·be::.i}ly' inci..:Lcat:e' 1cntir'!ulo_ri ty of' tho' or'igil'lal ' 
limestone beds. ,., .., 

.: Tho e·ffect· of the o_iffere11ces .in ,choTIii'C8l' 60111-003i tio'li oi the 
ol,,'iginal ,beds' is o.lso apl;)are'nt 011'''['.. Sl'118.1ler sC8~le. rrithiii. the '111ine,r8)~':" 

.. ised zone. Thus. \V'i thin' the Top· orebodY7 . th~ ll"pper secti'ori, consist,s.', 
t·of' .. coarse-graine'd hornfels with. 0. high 'content of scheel;tte~. but t,he 
loVier sectiop. 'c'onsists': of" finer.:..grainedhor.l1fels· .1iiTi'th t:'. higher .. diop­
side' content arid 8. niuch lo;t!er sche'eli te con-tent. . This,· .~i:ff.er·ence· .. 
'almost certo:inlY indicate's D. difference if), theco.mposi t'i'oh' of the ' 
Q£1g'i.nif peds. Thr·'ougb,out.:che Bottom o'reqody the.r,e are .nlinierou~s. ',.'" 
ty-pes of hornfelses .and.' theso' d.if'ferences are reflecJGions' of the ' .. 
dif'ferent. ~om'Posi tions of, the :origina1' ·rocks. ' -'- ., ';', ,.. : ',., 

". :, .., . . \ " 

, (3) Der;r,e,e §n~: .. )T~:l?l?£..~_...91> '}::lkr~::t~£!l_o£. .:the 9E.ig~A.8:~...: RQ.Q}-;~. " It i.s 
di:r-ficul t~ to separate the effec.t: of. this fc.tetor .from that 'of: ,the, ' .. :" 
cornposi t10n of the ol'1igi 118,1 roeks.· Nevel"Gl~eless t'l'le kind and".aJ:ij'oi;t~.t ,> .. 
of:. t.he £'~l tera.tion rnLlst p.lso have -plaYed. an. a:p~l"'ecir.i.ble part in ·the 
lOC~lisation of th~ mineralisetion and of the deposition of' schSeli~~~ 
Within the mineralis'e.o_ zone there are corL1parati:vely" largeb6d:Les bi~ 
calci te-horni"els. . These bodies contain no scheelite and re~l!re~ent . 
unm·ineralised. portions of' the. limestones~ . J:1hou~h ·the kin"a. of' the . 
hornf'elses 'in t118minel'alisqd zone is' 'c1e'ter'inincd mainly oy the' . 
c0111posi tion of' the orig'inal beds,' it is" impo'r,tal1t 'as rog~rds .th~" . 

. distribut,iQ.l1 'of the s·cheelft:te. r1'118 scheelitc is gGnGrally r·es.trj.'cti:ld 
to 'chose horrlrelsef3' wllich 'E:Lre comp08cc"\. ·mainlY·' of'. the 'd.ar.lc an ch"P:di te ..... : 
garnet. Horn.f'olses~il1' 'which tho3 'g'ai'1net 'is tho l'ighter coloUred 
'gro,~~u1e,ri te, conta;i.n no s.cheeli te.. ' ,". . " ) .', 

The grain s'ise' o'f the garnetif'erous hornf'elses als6':'b,a:s a 
distinct r,elatio'nshlp to 'the sche81it~ content., Tli~ ,~ghest concen­
.'tra,tibns of· scheElli te, Occur, where 'th,e gra.in" size is 'cbar~'~ a~d vvhe~e" 
'the ir:l.·4e'1~.sti ~;Lal qU9l;rtz 'in such' Iro~lts is~o.~d.ily visible~'" ,rr,~us;, . 
the quartz.-bearing· .t~s,rhe·~~hornf,eIs . 'of' 'the; . '20p' qre'!?ody, ':form? tl;ii3 . 
highest graqe :ore·}~~thin the:·6_epd~f:t., '. :." ,'I ':,',' .. ,;.,:'~.' :.,.:,,"~:;, ,. 
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(4) .' ~tr'uc turo.l :Fea t.ures. 
, , :,'" 

, ,I .. I 

·t·' ,',",'1, ' • .' .", " , 'I' , .; f' ):' 
, ,(a) ,~'ectJon8.1'lY. 'As alrei):dy', stated ai:;love ~ ,struotural';' featm;;e:s' 

probabl'y, have Ii ttle, 'oi'fect in 10calisHlg~, the' Qre seotiQI)~lly across' 
the·' mi'iieralisea. z'Orie., Such" loce.lisation, ,is ,controlled: es'sentio.llY :' 
by the chemice,J. composition of the rocks • 

.'~ ',', ;,' However ,.- No~ 8, "fault h(;.~~';";;p:q,;,:i.~l~o~t,ant eff.ect, op.,the loci?t+ip,~ 
C'L~'1'ohof ore in ,that it l1as g on the nOl~thern side of the drilled b.ree., 
removed the upper portion of· the f2:v,ouI'Hble bed.sfrom which" the" mi'lli-" , 
eralised zone vn~s fOI'medG 'rhur..;'the thicle'ness of the mineralis~d zo'ne j 

is considerably x'educed c..nd, fur'ther, the c;rade is affected insofE'.r 
<as:, :the ,Top orebody', is not -present over tJ.1.e no::ethern lJOrtion, of the 
c.ren. " ' , 

It 'might 'be thought that,,;in view of the sm'nilar t'hfc:ltrie'~s, 
of;lfavourable beds below the No.8 fault nnd 2.vc~ilC'.lJle to. the'minerel.­
ising: solutions, the gr[l.cle of 'tho minGl"o.lised zone in 'such portions. 
TIlight' be higher', than where the'solutions hnd the full thickness of the 
"f'avourable beds, available for 'alteration. 'In only two plL"'.oes, how-
ever,' 1's' ,'there £'. suggestion that tho grade of the' reduc'yd, thi.ckrless. of' 
the mi'neraTise'd' zone is o.:pp'recialJly higher than, adjacent po.'rtio'ns of' 
the": :3ot'4om·; or(ibody~' '-arid' :bi riei ther -plo.ce is the, toto.l 'amount' of " 

:'s:cneeli te 'c"onten't ,in the' reduced portion, comp8.r8.ble. wi th, that in the' 
i'nlI'.'thicknes's of ·,the mine,h.:lised, zone w'hure- the 'Top" dr,ebo-Cl.y 1s"pr'e6:-
ent. ' ' "", " :, 

, , . 
",..,r,:,f' , ,;' In liolm~ 37? ,,:32'1 anc1 25 tl).ore' a~ppear to qO','local' enrichn1EJnts 
innnedie.tely l:J'elow No.B·'f8.q.lt. A similar enrichm~nt occur'red 'under 

: the' same cond.itions .'in the' working 'i'D,ce' above the 140-foot bench.', . , . . , . .' 
"\', ).' . 

(b) ~.§£ally. structUl"al f02,tures mew play 8. more' important, 
part in the loc£'.lisa~ion, of .ore and control of' grG.de. la ter8.11y along 
the ,clop'osi t" than it does' 'sectionttlly :::.cross the deposit." It, i8 to 

''''·be realised,,: hovlever, 'thc.t 'no past rocords' of 7,rE1.6.e c.nd thickness of",' 
or'€: c;re in 'oxistence and!).' l~lU'thert; ''tho. t' the s choeli tei depos1 thus 'been 

:' t'e$ted 'by, only' a ,limited' nUl11bo~ of' drill,' ,J:10108,', the number'bfeffect­
'--lifo holes being, thirty-two.' ',As"',the'se: holos: 13.11 0 distributed over a 

1 i:}b.gth, of' 1-,400 feet !'o.nq: '[~ width of" 40b f.eet, i't 'is' obvious that they' 
do l1Qt' yi'eld, suffici'ent evidence to e,nable, str'uctural contr'ola to' be' 
elucidnted over' such a IGrge' [;l.reG~·: ':l11oreov'er, although" there '8.1'e' 32' 
holes /' only 17 yield infOrYllE'.tiol,1 conc8:rning the Top' orebOdy,and only:' 
about 20 yield sLtisf2.ctorY' inLOl'n1D.tion, about the Bottom oreb.o~.:" 

-',: ,The ,thi6knessof':c.l1.i3 ri}inE}l",s.l.ioea, zone 2u'(1 ,of th~ ,i1'op· and 
30ttom' 6rebodies is governed_ hythe,j ,thi'c1:::ness of" :che beds 'vvhich they': 
replace. In gener,al,- s:uch thickne'sses would 1')e the o1"ig1'o"al thick­
nes'ses, 'of the beds ~ and the variationG VlTould' be, due to the' :lenticul.:.., 

,·,,'ar±ty:;,'b't:, the beds. 'An 8.nalysis of' the ,knO\lvn ,thicknesses"'qf ':the 
m:(iieralis',~d ,:zOrie.' and of the 'or,eboc1ies .s,h'OVyp th..;.~t"'there ls, a.'u·?ppre .... 
iable' 'decrt,2se' a,qwn' the' dip end ,to the :east al1,d [',Iso' e."slight':· decrea'se 
tov/a:rds the \Illest, (see'PJ.~te ,i3b )'.:';:'_i'~ ,The: o.b.3:y:rYlc\;y:-' ~h "v7hi6'11. sti{\lctUr§t'i 
i'eatures could have"a:f:r'e'(~t'ed the .tl'licknesses':'w"o1J.~d be, if ther,e~~vv,erEr' 
,tl;1iokeriirig' 0.1" the becis in: the op'8n,' fo'id ner;.+, , the'''N9.,'2 cmd No~:z.,":rault's. 
As' f'e.ii' as ,:can be 'de-tarmined at pl"esent,s' t'hov2.riation.,in thicl\:n~ss, ,is 
very "-likely due to thG lent:j.culari ty: of the beds. ':':', ,,':' .':'~, .:' " 

,: _'. ~1 '! ,.: . , " , " !.~ t: " 
, , .. ", .:; 

Faults c,nd fractures plc.y' some pe.rt 2.tleast l,p;'.localising 
mineralisation. ,iiJith the in:[orms;,tion available, i:t does', riot appear 
~s' ,:-chough -the major fEmlts have i pl9-Y'e'd B.ny Impoj,,,t,8.'i!.tpa,r1t: in this, 

-r'&spect, but further in:l'orm-::~tio'l1' mi~ht p:ossibly ~Droie' otherwise. ,-: The 
iiiflt;t,Emce of' 'a, smaller, f.ra:cturE;) 'is illustJ?:I~::-l?e¢l ::in the 'Nbit'4,~a.di t: vrhere 
a fr'i3;cture with no ,displacement sep2.rates ,uu?-lt,ered c~l'C'i"~'e''':'hornfel:s, 
f'rom, 'g2.rnet-pyroxene':'horrit'els. ,The,:rapio-:',c,lJ.8;nges froh(',calqit!3-' ';'''_':', 
hornfels, to ore occurrinG elsewhere'in the m±n'e'ralised' 'z'One;'·; might ',\.' . . . - ,,' ',,: . 

/1" 



.. 
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possibly also be due to fractures, and the general dispositi9n of' the 
calci te~hornf'els "vould suggest· that: s ll~h' fTactures. are' steeply'·,· .l:. 
di~~A~g' .ph·e.s.· .':", . " . '. ".: .. :".. . . .:," 

•• I •• !")' .,;" .,' '.. • .'. ' \' • 

:~;·~"r::.-·· ." . Beoause ot the:.';l.}mi t.eq. ·infprraa.tiol1.'available(1 :it "has" not··: . 
be'.qi}~'P?S,~.i~;t·e,~ to de~e~m:i.n~ .:jy)1.e.:th.e;r t J:ere.· i~ any ·pi tch·' G.ss6~in ted '.1iii th 
the,: Tpp and;; Bo:ttom o~.~bod~§ls .• ·" '. Cons~Q,era t~on.r of, the:~g:i;'ades .. and the' 
ainoun~s.· 'ot' s.Qh~~lite. a.t 4~,:f.:t·er.ent points wi thin.' those":JoY'eDodies ':.1-..:.· .. :.:·. 
suggests that there IDJ.ght he n southeasterly' ·pi::b61l. .. ·, ,: H6vvever,.~·.: '~('l: 
comparable results cannot alv-mys be obtained f'or the Top and Bottom 
or.,e:podiHs .apd: ~uch a pi:tch·::q,~l').l1.ot~ be regardedas being defini toly . 
established. The progress of' f'uture mining operations should \yield 
suft'i.cie~t informat.ic,).l1 to determine i:r there is 2:.ny pitch in the ore­
bodies.· .' As·"used· t..bove, the pitch ref'ors to zones of dit'ferent 
grades wi th.:i,~. :the orobod:i,.e.s.. Except agcdi1st tho No.3 f'2.ul t, the 
terminntioilq: . of' the orebodios ho.vc not been r8L'lchcd, and so no 
inf'orma tion . ca,n be given .. about tho pi tch of the orebodies as a wholo. 

' .... -,' '.' 

IX. . . AMOUNTS OF QRr:; 2 OV::!ili.BURDEN 2" EIl.'e. AND: FHOBABLE ----, -.. - - -------
1 Co GRADE OF orm •. ,.,' . - ............. --~ 

~ .r~ I ~ ,.: .. \ ,:~t ~1 • 
','t: .. :;' .,/, \ .. :',.'. ,I. 

'.' .J '. Tohe . foll'oWil1g ~eig\lIles.: are .based 2:1m6st ~ntirely.:;:'trl)O~' , '" ' 
1nf'orma:tion· ,0bto.inecl'<Crom the ,thirty-two drill holeswhi;ch'·i.rite~sec,t­

.. ed . the mineralise'd' zone. ',. othGr infoI'ma·tion m;,'s' 01HaiX1'6.d· t'roin"the' . 
···.minei .Yv:orl;:fngs a,nd from a snlall 'amount ·of· sampli.rig. '111 .tti.e'·;op·~·n: ·.~q~t,' 'and 

the.,'ndits... . '. . ... :. '.' . . ... , .. ..I,,: ,: .J. I. 

, I ~ • \ • , I' ~ ~ .) i" ~': i: " : i ' :,', . ~ .. 

.' ;': .. ' '- ' '., :Th~ .are[):.~~id:l:rGd .is" 1400 ·f€Jet ·r6hg in nn' Gc. ... st~~fe's.:t· c1:tr',Gcti'OXll 
and 400 .. ,fe·.et,wide· ·in D. north-so~th direot~on [',nd ··l"eprese~t.~:: an' ar~a. of 
approximately 10 C'.cr.es. <." ThE: .:th:Lr·ty·~tv{Q· holos did 'not'· give') deta'ileU 
inf'ormntion concerning the lr!holc of' thClt o.roa and. further drill hol.es 
yv,oul.d ·be. nee,essnry to supply' such' information." '. '.' '. "'. . , .. 

,:J<~""'" ,!.'.:-') Th~:::ri~gureS:'·fO~!:8:;no·U11tS.) df d~'e,,~):~tc. nre" c2.1ctiliteci.(:··~or 'd'n, 
9fp.~n·;i c.:ut '.approJ0imo. t~ng;.to that .;Whi:?h' v<il~,':~p~obp:b+y 'l:i~ tdeve~qp.ed ' . " '.' 
O:lu'1ing, ·.the .mini-rlg.Jop·cr:n;tiions,. ; . The· openi··cut· 'i·sb8.s'eq; ·e.s'sential:ty 6iJ,r 
'.t.bat·:·:.zLi3'SJll'l1ea. by. ·~,Ir.'~'.-IJ~$Clrs~n of. the' Br·oken.i .. 'lIill' Pty .. Compa~nY:.; ·Who,. ',' 
ear.lyih '1943, reportec1 j o"n:' the'·' proposed op'eD. C\ltti~' operd't.lOl;lS .• " . Oi;ll 
the' footwall or' northern' side of';the 'd'G'posi~t}"iJ::re' s.ide.I?,'.:o~:.:#h.e :cut ,':'.:. 
rove a batter .. :'-of' 40 degree's~,' On' the' ho.n:gfi·n:g~vall· or' s'outht9J:ih~"'s1de, :" 
the batter is. 60 degl~ees in 1'l9Ck apd. 4(). de~~ .. e~s., ;in" s,and '?y~rburdeJ?4 

. 'Thirt~r f'e·et .r,oadway·s ar'e e:ll·QV'ied· for •. '·· The DasE?'" of·tl1.e .. open cut J,~, . 
regarded. ~xs bei·ng o.·t see . .:..level· •. J 'In ;plCl'ceb' :vvhe're' the Hiterpl'lotd.tion 
of the geological structure WgS slj.ghtly arl1ended. aftp." .Mr.Barsop. 's 
recomme~do.tion was s.t11)mi'tt·ed~' s'light· .. alter,,'~-io'hS' :·b..d.v.~ ; b,een 1 made' in 
the Pos'i!tions' of: ,-the s·ide·s of . the c·ut. ," , 9?\ se·:c·Gi9l\· .. ·1*?-;e~ ";:~<'And 6 the 
batter on the footw[~ll side has lJ8en 1'11<:1. 0. e' 'steeper·"'to· '2.gree"~wl th the 
s1:;eeper. .. d~p of the. footw~ll iP. tl}.ctt. port:j.on of ~he .. deposi t~,:' ,T~e 
figures' ,ho.ve·' been c-s.lcul[~ted as' th~tig~ the: wno~·0"of·.':tp.e:.·or~,. bE.s' been 
extracted down to sect-level, thc,t ~s 'GO ~o.y, T~·.Ll blocks cT ore, etc. 
necessary to sU'1?Port roads fr~~a, +~y.~1 .to,..}ev.f!l: -It-ur~n.g ~ .. 'j:i.~e.cpu;:.s:e ~f' 
the oper2:bions, have been rego.rdea. ns be~ng ,extracted. The v~orlnng 
l~:v:els are c.ssumed ;to. be, thos(3 'pro:L?o~,e~ .1?y. ~ ~u:. Barson,., e'?J:ll:~-,l:y seu-level., 
7'5::1'e'et 'eino. 150 feet o.bQYe' SGG.':"l.GVE)l~· '. Th.e",:C'Lmounts .ql)p: ,gr.q~e of o.r.e,. 
etc., between these levels hav'e "also been' calculatea.. The assay 
s.ections on Plates 5; and. 8 show the area c.nd grade of' each be.nd. The 
s8111lJl~·p;g·8.:nd assay 'iesults ~:'.re given in Tnble 6 at the end' of this 
repor·t.· . 

" The me'. tel~i~~i vvnl cll.' ~vill ~JO excc:vc.:t,ed in 'Ghe' o'pen cut has 
been divided into or'e p ' sc:.~nd 'ovel"i):UJ."Cleri~ i"OyK ,ove~bUJ?d~n.? waste rocle, 
c.nd: ... wc.ste rock which:.<bn·. testil18 will probo.hlY· be ,found l to contain: 
much' ore. Irhe term .. ;~IVV2.ste rock;! is use-d., 'to: : denote;' material under-
lyihg the Ol'e Clnd)vJ:i~~h··b.f.):s to.:be removed:\~9··p'el'll11it-,o~·:extr['.ctio!J: of 

_ •• > -:.. ',: ,~. '-,' ')~: ' '.'". ;' •• : •• -: • 
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udjace'nt blocks', of' ,ore and to maintD.in' a more or''''les's;'re€{tila:~~'pV'eJ:i]). 
cut. The waste rock does not, however 9 include the bands of iow.-' 
grade rock wi thin the ore zone and 1Jhich mo.y or may not be excluded 
fr,ora. the or.·e py selective ,mining. The waste rock whic'h on testing., 
will probably be fbund to .corlltRin much ore" ·exists on the northern:, 
side of the open cut o.nd inthosG portio'ns.- of the 9:811osi t whe.ie: the' 
drilling was not curried .su.f':ricient'ly fo..r· to the no·rth to reach 'the" 
nOl"thern limit of, the 0:;:''0. . , " . 

The f'ollowing conversion f8.ct01'S Vfere used in the ca'l'cuJ.;';" ~ 
.. ations :"'" ",~ " " ~, 

.1, 

.1 

, { 

., "Ore ,(whole zone) 
Top orebody 
MarIter ,beds 
'Bottom orebody 
Rock overblU:delru 
Sand oveX'burde1lt 

,--, , , .. Waste r'ock 

" . ~ 
0," 

c .. 

" 0 

. cubic. ieet ~~r tCa' , , 
'11.4 . 
'11.0 

,i, ,13.,0\'.;1 " 
11.3 

i' 
",,!_o." ..•. .t. 

12..2 
2.0.0· , .. , 

•• 12..2 

The lines of' drill holes are generally 140 feet apart and 
the distance betliJeen drill holes from 80 feet to 160" feet. It is 

,(',: . ' . '. ' 

,,:~ss\ID1ea tho.t thegro.cle 8.S d~t~rminE~c.. in e2'.c17.hole Gx~ends})m:J,.fway·:to, 
"th~-:~,n~xt hole. In vimV' qf' the distance, between drill, holes" .puch. ,un 
qs,s,~ption 'vV'i1l not necess<:trily be corI'ect. HOiIvevel'.p as, the, ,mineral-
ised zOJJJ.e has been intersected by 32 d.rill holes, grades culcruuted" 
from such holes should Oo:pPl"oo.ch the average gl"ade of the deposits • 

• 

. :,]:.9:1' the e.bov~ reasqn, the ol"ef1'om the vj.m1Tpoir),t ofsrade is regarded 
.. ,as being prqlJable reseryes.onlyci . The Oomount of ore should be'-':'. , • 

safficiently accurat.e I'or all practical purpQ.$es." " 

I~ the drili:i;ng, ti-1e,' :L;ec~ver';y- of core' \v~s: not ,:100 per ,cent. 
for 0.11 samples. The recovery wo..s, however $ hi,gh :ror the greater 
rumber of', ,the sampl~s ... :;, ThE? gr,e.,de ,of the unrecover'edcor,e could not, 
of, c0':lI's'e, be ,c1e-perl?ined o.nd o.ssumptipns l')D,d to be roo.de r,egard1ng'ir'ti. 
~pr,·the purposes of' c8.1cq.18.tio!J,!~ it wus "o.s,s1,lIlJed that: the unrecpver,ed 

:cor"e" in' yo.ch s,ample 'wa's" of th,e s~ue -grade, us. t,he r.ecovered. portion of 
.;yhcl.t 1's~Ipp+e.,~,::'For ,t9-e',~~trpose- of .indicatin~ the. vV'or?t possible ,set: 
of·,cond~t~onsi calcu.Lat~ons were 8:1so .1118.de ~liL iTi'-1uch ~t was' assumed : 
that' the', u~,ecovere~ ;:P01-i·t1ons of' 0.11' sfqTrQles' \'i'e're/barre'!?-.. ~ " ,',' , " 

':":: "The,above informatiop,and pur:ticularly the fol·iowiDg factors 
h,uve been considered iJ:l calc~~lD.ting ~~/:le amounts of Ol"e, etc. , 

(a); Thei g~ologico.l informo.tr'on 9'n sect.ion l,ine.s i ,to 13 . )!. _:J 

(p~a t,~,~, 4, 6 Q.nd 7): £l.p:d: th,~', 'sarnyling and other in:f,qrln- ('; , 
a t~o>~"on Plates.5 and .. , 8,'~" '. -- ,,' , ' ' < 

(b) A 'length ·of 1,260 f'eet. ~,'-!.9' feet west,' of 1,ina 6 to 100, 
feet east of' line 13. "'.', "~; , 

I,) \, 

" .' . 

(c) A depth extet:lding' to sen-level. 
" : ' 

'.' ) , :'" 

.~ " . , 

, -

AsstJinirig ,tho.t unr.ecovered core in ea'cl'{'so.mple has "thf) same, 
gr6~.e· as the re~oyered' c~ol~,e, the 'figures arEd~ " , ,',,:: o',i.:', 

• • ,1. • ••• r: ~ \ Tons '-J. 

Ore ... .•• ,' 2,,028,573 

'L .. '~ . 
. ',\rvQ.s·te.rocI~':(unt~sted mi'ncr- ,i ,-

,:.;' 'al,ised ./.~Q.):ll6 )." ':~.. ,: .. ::, : ',0:.' ' -: 931,-006-
... " ,] .rs·" .:-Sand·'ov$3rbp.rdpn :r " ,:';".: ,,', 910,342 

Rock,: ov.erbutdon. ' '., .• ' I, 5'-iJ.., 164:' 
WCHte rorsI-: (including , 

213,519 "Gons' of' i.lplj :Ge) •• 294,861 
1 

I, • 

, ," ( 

: 'Grade .':: ". :', 

% ~~q~, 
0.64' 

.... " \, 

','.1' I" 

.. " • " I' , , 
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There are, therefol"e s 2,959,579 tons of ore and untested 
" .mineralised ,zone" and ,,2'1 7[~6lJ·367-·tons ,of ba·rren material to' be ,"E)Xoav-
, t d ' 
I,! a e • 1, "--~\""~<._,;'~ :,'.: '... .' ..... ',' ; ~~_,'~<,~'~~:. ',,::, ';,:~",\,~ ; , 

/ ..... ,5·.;;:~, . 
: Th~i':2,·.o~8;5.73 tons' of, :',oie" with alj ~yerage grade of' 0 .. 64 
lIter cent. WO:f':i"ncludes the ,f'o11ovVing :-:. ,.' ' 

i TOP'~ ~~ep.o~~ . G.5, ~19 tons' of o.v~r~ge gra~~'.~l. 2~ p'~r" ce~t'. W03-
• : . " j • I'" '. i ' . ~ 

MarksI\ beds':' '224,3..40 tons "wi th a content' of less than",O.05 , . ." ."t, ... ~ ~ ",. J,1e.r·i .. c~nt",,,.WQ;(.. . . .. ·i .. ,,, .... , ., 
':Bottom orebo,Q;z::'· 1:$388·,.8JJ+",t6l!l!s ~Vith an aver~gelgrade of 0.56 

per' cent. 1ji!03"' i ' .. :." '.,: i 
" ' '" 

j The distr:l.buti()n bct"-weeri.. the· tbJ:l'oe worlcing lev·els is ··~s 
If'ollows : - ' 

.-----------.--------.---r---,-.-~-,,--_:__..,..,.-,..---..----,.-'--.-

.:':" Above Between'i50 :.Between ·75-foo.t,· .. : 
.:..:1=5::0::-::f::·0=.0;t::.,::,." ~a=r=ld=7::5=_=.I="'0=0=Jt=:.2.:",~ £!1d s§p.--:level. ,", :": v' c:g; l- o. 7~' - 0.71" ~~.;;. ";;. ,;; 

Ore 
'J Tons 88 ,. 71L~ , , 

~--------~,----+-~~~~.'~~~~----~.~.,,~ .. ---r-------------------i 
waSte.i/&,ock! (Un~ .: .. :' . '.:" : .. ',,' ".' " .. 
tested mineral~' ,k~,:' .T,ons: 357 ~ 845'" ':" 401,;:5,24,,, .... , 

'''lsed:''z'one) ,'; :. \' ! .,' ",~"r,! 
',~ \, " ".. - ., \ : "~ '\ \ \ ! • ~,-'''-t--------

Sand overburden. . 
Tons: 470 $'686 

, 'c. YC1! 348 ~ 656 
[+36,306 
323'~190 ",I 

, , 
, , 

171,637" 
" l' 

, 3;350 
2,481 

! 
~----'----------~----'~---'--------~'-+-'--~----~~,+,--------------~ 

,Tons; 43'9,830 ":, -- ""q08~75'~L' : L~929 580 
I. • ",. I 

Roc~,; :,overl)urden 

waste rock 
Aplite 

I 

'Co'Yd!198~7.38:" 475~"066" "'," : 222,~73 ,,', , , 
-----.,. •• '":". ,,,~I ;-:---,,' .-, ,-, , ....... 

Tons! Nil 
157,660 

L~, 753 

t., '.!. i. ~, : 

,0 '. i 

49;-199 
.... 23,,~766, 

,--------.------.--~------.. --------~-------------~----.~------~------
, The above 2.,,028,573, tons of" ore includes 8r,ll .. · .. the .... or,e-bear-~ .. ·,' 

!ing q~:>ne,·i. e. tp,e ,. Top o~ebody', Mar~e:r: beds~, and'Bq~tom orebody and 
also any ore in the Tran~i tion sectio!}. The f'ollovfiQ.g ,. t~bleq shqv1:.; 
'the amounts, and grades of' the or G above and below 0.3 al].d" O.,2".'pe~;·, ; 
oent.' ,W03 respectivelY. . , .. ,:,' , ' ' 
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The al~ove ccssunrption v!ould, ho·weveri:Q\ed.uce the Q'rade in two 
'p'lades on ·the :Eootv':Tall side (on. lines 'I' anet '4) ,below' t'h.L'\:t . Z·O. 2 ·per .. e·ent. 
W0'S) included ·as· Ol"·e on Plc::tes(:5 :ano.. 8.:;;: ' ?l11.8 :m<''(G . .erio.l in such places 
sh6uld, therefore? be re~G.rd,ed as ITf£,ste roc};:., ; .. The amount 'i,l3, SIJli?:~;J. 
(33,6~0 tons). ~nd.while the ELfnqUr?-t of ore rrould,JJ$ reduced:~Y' .:tJ~tc 
amount ~ the gr2.de would not 'he' '2.ppreci2.blY· in,cre'8.sed. . . ~.;, 

The' above figures regc'Lrdtng--ore' are --br::sGcl. ··0l.1 ,the' U'f3sumpti:e-n 
tb;a.t the ore is broken cleanly from the overly'ing rock overburden and 
the underlY'ing waste rock. Such 0. condition could not be c.ttained 
in open cutting on the sc[.~le thc.'.t is P110posed, and either some of' the 
ore yvould be lost in the oVer-iJurden ancl 'V1C\ste r.ock or the ore vvould be 
diluted with overburden Qna waste rock. 

,-



." 
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;' 

~ • J I • 

At the request of Mr.G.Lindesay Clark, Deputy Controller of' 
Min'erals PNjdu:ction, 'it ha's 'been' 8,:ssumed 'that the:: ,0'rEl r..riI:i: he i' ,-: ~:,:", 
,dd.;ltit,ed :by' 2 feet, '0;f., , rook overburderi,,:ori the hangingvvaTi 'arid, 5 '. fe'e:t::>6f' 
underl'Ying, waste rock on the' :rootwall:. Such ass'wnDtions wouid..i in~ ;':' [ 
C"ll"eaSe the anlount of material to he: excavated by 48~060 tons'; ",the:::::;', ~ 
diluted ~6re:,',wOt:l:ld, be increased by 129 ,L~76 tons '£md :the 'g.rade, re:Gi:uc'ed " , 

"t'o" O. 6? p'er ',c~nt.·, W,03~' and ',the ,:amOll.nt of' waste rock:'!' (un;tGs-ted ',min:er:~;:~ 
a.lised zone) l:ncreaGed by 30~ 7L14 tons~:'" In acC'ord8;,nce'·,"vVith t'lien:15bV'e' 
assumptions and considering the unrecover'e'd :core as; ','bei,ng ,'of' the ,sarne 
grade as the recovered, the i'ollovfing figures have been calcUlated to 
show the amounts of ore,? overburden, and vvaste rock and their dist-
ri bution between ·tl1e :thr,e',e 'VVo;rking ,: levois. '. , 

J---- ,----- .---....,......-------.---------'-~------.,-----
.. ' ,"','A.iJove" 'BetvV'e'en Between T 

i;2-6.:= rso:::an:d 15.- f'0'01 
f'ppl ~~.~ and.sea-' 

TotaJ:, 

, .;,~' i~vel -: , . 
..L __ ._""'-'_'_" __ ' ,._. " , •. ' .. __ .j,_" , ----j....::..-....:.J... • .:-.-t....i' -.;:;-==== ' , ' ,,' '" ',' T" .;: - .- .-__ ,. ~ -_ J " -----. -::::::.-.- __ ... L.. ... ,. . 

1,'2-51,476 ' ':2:,;15,8',,049 
.. )',' .,I-~)'; ::i.d '.: :.::. 

1 "~ 

Total ore 
". 

" ,J., ," ,I', 
c!~~ (" 0.62 
: WO..,) " .' ,: 

0.67, O~ 56. .' ',' 0,.60 
...:;, '. ", ',.:c, ".' ','.,;!;~.": ',::: 

I--------·---·---r·~-----·,--+-~----,+-----,-
• ," I . ') ',' . ,: 

Waste rock (untested Tons '373~809 412,006 
.. ·mineralised zone) .:'. '.' . . " ' , , 

961,750 
", " 

10-. ., , , ----=-~_+_-~""'-.,...,.,.~-+-:. '~. --:;." :.......;o.,......i~ ..... 

's,arid','ovJrbctrden' !:.'" Tons 474~691 '436~306 3,~50 . '~'914~347", 
c, .', ... " " ,'1,'... ' ' .'- ' ~;~ r-1._. . ,: , . +._.,-___ +----,.._., _"'" ,,' .' ". ~ 

.R'09~~ ~~:;~~b~~d~ ' ..... , "Ton's 4~~?6~8 ;593',.977 474~:,~88 :,~.r 'il~,499~;~j~ 

: , '.. . (' t " ~. . ~1 : ':.,:' r:; '.) '. 
')::':A.s ipdicated: in 'the' tables i'n', thiS''\''sectton'':of,'' the repqrt,'·:;::. 

there are' considerable quantities of' material in the ore-bearing zane 
wi th scheeli te conte~t below 0.3 per cent·. W03. Included in some of' 
the above tables~ quantities are given for the material with schee~-
i te contGnt bolow 0.3 and O'-2.'·per, .ceht,~ 'N03- r.Gspecti vely. These, 
low-grade portions occur mainly as bands parallelling the bedding. 
The ::most prominent ,and con,tip.uous of' .. 1{h(3se banq.s, is the:,barren Marker 
beds·. The details of' the mining practice: to ,be .followe¢l are., p.ot,,:·,:) , .. , 
known at present. It may be that the minimum content of scheelite 
whi'C.h··forms pr.of1tE?-ble ore \lvill 'be .qGtormir)ed anq. an ~ff'or:ti ~~ade,!by 
selective: :mining to re ject the ,.larg~'r'. 'po:r:ot'i'ong ,of ,tl1E{, ~·,6re..;qe·~~i~:F,: > 
zone containing ma;terial' l:;lelQw: ,.that ,.grp.de. ';' ;u' "thi~. course is:~,"; .... 
f'~llovV'ed arwther' dj:lut;hp,n ,problem. wi),l,. arif$e~ r' ',,8.or,ne 9r.e would.:be·,.: .f: 
included :in<the 10W'~gr.aQ.ei)naterj.al / sent to .. the Q.W{lP,' op .. al~,err:Lativ~ly . 
lowf.-grade, material woulSL' ,b.e included in the .. O:l;'es,: sen..t ;, tor, treatrpen~~' 
No~:.f"igures:' f"or ' such .l,oss of, pre .,.or dilution ot::..,gre: are included ~lili:", 1 :', 

t,he'::~bove cJJ.lcula tions.,· However, )/IJ:',. T. L. Barsol), in .. n.i$::.~epo-r~ qq.':.. ' 
the .open;:. cut .:ope:rD.tj.ons ~ .i!1cluded,· figures:, wJ.:lich wqul? :~pp~y ~:e aJ;it. ,,,, '. 
0. t.tempt w.ore made, to ~d.i scard ,tn,e Mur;ker beds by s€fl~ct.~;V,e, 'r¢ning~ ,", "'~' 
Fi.gures hcrve nqt .. pe.en .. (J8.:\.c~12,:4e~' fpr .. , cthe'Qth?p, ,19w~gra9-~" P?tPC!.s', :)of' ;.,' :, 
.t.h.~Re 1?-re: to 1:)e r<:;: jected:,~, such,'calculo.,tions shoulq. be, leI'>~ ,unt~t, tl1~ 
rnin~ng policy'. has, 'J?een, d.e.ciq..ed. ::,' , ,,',. I, , .L .. : "i;', ~.; ','-;, j, ~:< ': !".' 

; , ... , r' 
The ore-bearing zone includes thG Top orebody of high'und ' 

u~;i.f'orm. grClde; , ,tp.e M~,',rlcer.1?oC!-s.-:q.lm9s,t· eveJ;'yvvJ:.1e1.~O,: 1?c~r~:Ltz;:.'r:Q.,llld the 
Bottom or~bpdy w~ th .·Yh~ or,e,. QGcurring J.n b~~p:¢ts .'s,epIi1rs~',ted;'''b¥;,19w,~:bnde 
materi£'.l. ,.The ef"f'e.G.ts, 0;E- ,this .. .vp,r i,at,j, on:. i.n grade s,\3otionally.' 8.,crbss 
the' ,or e.":,"~.e£':r.:~'-ng." z6rie.~ hgtve;; ~e~n . d;L.sc;\fsS ed .. iIjlrre~i't~ iely'a;t?ov~~·. ,:' T1;i~r,~,:', ',: 
is: mo.rked ve..riation J.n grna.o c:.long,) thG ,0reb.odJ.es c~nq.,partJ.,c,ul~r,ly J.n 

-4 , , ' , • ,t .. '. I ~ . '.'" , , , •• ' 'I. , ,_ • 



,. 1.·'...' '. , , " . : , ' :, , ' " '" i 
the baridf? "~'r( th~ Bottom ore?pa;r •. : 'For 'S'8, tis;t'aotory; ,p:+,E~iiq.:fp.g of.' the 
111~.n~~g ~pe~a tiqns' ~,n,..4 par ti cul8.r~y" if' s eleo ti ve,~ni.n;i t:Lg .is r e1?or'1i,eA t.o, 
it WpQ1:.ct:1?,e ess~-':1t:I:~.1 to de'berm~~~ ~11,Q,,:~ra9:~ of, ope".so~~ dis'~!anqe':i)" 

f ahead."pt' . the f'(ppe,s .. ,· ,'The q.eterm1natiQ~ would J)est ,lJe,!,o.one by. dIamond 
d.ri.lli~g . ~cr:oss '~'rie ore-Y,earin@ .. zo.n,eCl . rrhis' co~ld prollably:' pe .ve~~ : ' 
CQ,J:?~yE)p.:tel;l:~lY', 90nduote~d, if: G, d~c.lniQnd', dri:!.l:i.ng pl8;nt 'Ner:e) a.:va,i:)'8.bltq ,p~~­
p,il:l~~u.s.+~ ,?P< ~h,e "mine (e~s. i,t wOl1:ld !J,e it: ,f~l.:plan~t of' .tho. t type, were in, 
\ls.'~ :J. or: ,;drf.ll1ng the blast 1101es) •. ",' ;',' ,;, ,',; -' '.', 'j 

r.,',.! .. " 

.. -;j- . x. '- \, t. • I • i "i • ~ , ,', t' , • 

EXTEI-lBIONS OF 'nrc j"~n\f~~RALISED ZONE. ----,-.. -._-..-..-_.- ... ----.. -..--.,.--
A. 

:' ~: • .:,#1 .. ,-
.:: ,;; U ','.: 1 :.~ " -: ',. 1'· ~..' ,J ....... , . . . !' ~ _ .' t 1 I -',', t •. ". . 

. The' ·ult1n}a.t'eliml ts' of; tl1:e'."minsralis$d zone in every 
d.",~,~.e.~~,i,o,~",1tj3.v~::not,,:~'ye~ :,qE!~n prC?~ed ~3!'. the ~;d~~ing c:>utcrops, develqp .. < 
li~1r.:~~f:;;lt,'V~prltC! aBq, c1,It:ll~:1~g • .', , ,ThEisle ll.rj~l ts ar,y .:a.~ternllne(l by' the geOlOg+

1 cui "S ruc ure.' j' ; 
I I ': ,- , I' :" T' ! 

; : j , • ' \ r , ~ 1 I I ,,_. , 
'",,; .f .. ' 'l'he general GoncH tions, z'overnin2;'"the: possible extensions w'i~l 

1:>e disousse~ below, anG. '::':le 'possible extens'ions in the dif'f'eront i 
f.l:±r-e'otions ,~ViJ.:J: he'discussecl iwigreatel'" detail.. ", ", -- .. . "1 
f;~\:'" l'~,['l ; ~:!"r' I"':" '_,'J', 'i:t~'.(\,·, 1"':,' ,\', t ~ - I!,'j .. ',! 
i - .1':-' ", 0~tiri~,"t6' 'the . covering lcit Eia'd.ci in rn8.nY, p~~1.qes",arid the v.,ell­
~o"iled, J;W..ttUe, .. "of the .. ,surface. els:ewhere,. outcro~s_ o:C- rooks, of, the 
P~P.i~.S::r ,9:.eri,~~ ,-~B:~~ . f'ew. ;:::p~l~~~.q~' r~'~,~t:~~ica)-J:i1cl.l~pirl[:; c~n,not:!i,.~here:rore, 
}:l~lP' t-t'd·\,any: lmporte.nt E\xtent 1n :traclng the' .ff1,vourable beas ano. in , 
h~tect.:~n~r "slt'r'uQtUl',t:L1, fe'a tur'es TlkelY' tb:- ~Tr eo t· i their' oo·uti'rJ,l.1i ty. ." A ' 
~e0phYsi:c8.1: sur-vey ,by ~he ',magnet'ic, method ';18,3' 1~2,de of' th~' mineralised: 
~ne· and-i.t;a ,possible \'festern e~tension. . 1]11-e i;(',esults, of, thi.s .. -s.urv.ey, 
~r~ '::C~9JJ.tainecl ::ill,a sepdr~:te f01~t:hcoming report; but ar·e s~~ris~d ;". ; 
belQl;v' (p.41l) .... The 'P0ss~b18.E~?:..~liqation of. :the 11esults to tr,'c-ing ,:,' : 
~?c~~~?io.n~ ... i9.f .t.he,' mineI1alised ,zone ~~,re al,80 ,~.sc.uss~~d lJ.~l.~W (:pp~43"IY+). 
It.may be stated, however~ that in the light of our present knov-v'l'e·a.g'e, 
the,;extep,stoflls of' .the :ravDure.ble bed.s and the ·minerD.lised zones will 
'~y:e'tR :;:"pe' 0-~ri}~e¢(iET'~e+;(g, ' .. ·if 'l(ot :.dhO~lY'?, ,"l)~T d,i8.mO~la, ~~~J;i~g~, ~) '.'" ;,of:: 

" • .1 ~ i • ., '.,', 
, , . " 

G, '. ,',' r'", .',"·,B~, . .."~' '. '. " '. ' 

" , 

~J '"., 'I)! i:' ,I } '" ., : 

• ':~~''',:: . r ,: - .' ;:".: -;.... . "':" .' t \ • _ '.: ! 1 ' , " , • ~ f 'L ~ .. '" l:).r 
-' ,.', .. ; .'.'L: In oOnSidering possib18 extensions!.to. ·the knov1n.,m~ner.alipe9:. 

zone,:..<>the .mai'n- :faJa.tors' ar,e ::~., . " ~ I "I .... !; )(,,':'.~ 
'''~:'~'~: ' . ·i.l i-, J • 'I '. '1 .',~:, 1-'J .... .• II'., ~ 1.(.\'. _:~_ 

<,(~) E~.ten.sion E_jiJ1.e F_aygu.rflb).e B.e..ds .. · The f~vouraql~ b:e<;ls !.m~y i.:'i', 
either:,ha.ve'·a m011 e;;-or.,les61unlimited ox.tension,:or, be le~1t;i.,cular., rl-f' 
the beds.,:;are lenticular, the~. dir.eotioJis,· ,in. which· any ,such lenti.cul,I:l.~,~ 
i ty '.;{Qul:d:" affect 'PoGsi lJle. extensions to the luineralise.o .... zone ~voq,ld !'b~ 
along'':' the" strike·)(;i.,e.~, to: the \;vest)-.~and down ,the-,p.i:p.: '.,.·'·In:~.the short,: 
length <:town: ,the dip' tested: ,bY' ·the·:,drillu.~holes 9" ,·,there "is" a 1];->rpnounoep.,: 
deorease iii, the thickness o~· the.~-mineralisec1: z;or.te'~ ',r'Als.o:, to, 1;b:e,:, \ives'4 
.there is, a deorease in, 'the· tJ1.i'ckmes9,ot',.the Top' orc'bo,Qy:,g::nd thedllru:ker' 

,beds'; bat the. thie.knesEl, of the-, Bottorn."ol~e'bo.dy: i.8 .unif'orro.· : It: is prob­
able· that I ,the-s.e decreases· recpl'l'BSB'l1;(j lenticu]arity"of'.;the bed:s ,in ;,thOse· 
two directions'. . "'l1}le' onlY' lal.t,ernati ve ex.plana:Hol1. wO\:'lD.CL -be' tha.t·.the'" 
fa,liUting' aoo.",folding.i,hc.d procl.u,oed· E:"thicl:en:i:'ng oftthe favuurable beds 
n.ear Lines 4 and 11 ano. o. t the present .. height' of~ '150 feet ~.hove .. ,s.ea)"" 
level. 

~:(j:, ~.>.'ucrc':;r) "1.,:'J·' ,,! ~,;.. l ,~, ~ ... ' ';:;',:~' :rJ'~ 

,(2,:) struotu.r..@l ]?eatuTec •. ,· Str'Lwtul'1~;.l, fl'-eu.ture's ,vhich': n1ightafl"e(l)it:', 
;the" ·o·ont.inufti. 6f-th~fav{;urab18' ~')eds:; ,i'n~'1-uq.e' f'i.ul,ting and ; J.,g'neoas, , ,', \ 
1'D.'trusi ves. The' No.' 3":f'au-i t 'f"oj,"mBr·.-thc "knOVIll','ea:g·t'ern'iend. of' the.' 'i:CJ.Y."', .. 
o\.l:!='·able l?eds' and ot the minera'lis:ec1;',:~:j'one" -and'ithe' faul tcd'-por,tion of' 
the t<kvour'able beO:s has' n'ot"h:ee11'found~' ,:;' ":., ,!;. ,i'1I.','.. .' '.-: ': :!.. -

\ 
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• 
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... ' .' :; .. The ~outherly dip of the i'avourable beds. woulc"L eventually 
bri!,lg,' them 'ibt.6;'"cOPt8:C'S at depth;\itth. ~h~' g11[~riitic . intrusIve v}h±dli·V~." 
outc~9P,s 'to .~h~."s9~th. ,;' , +t .. ~h~': "bods. 'cop'tinue' down.' Pie. ~~,.: the~t , .. ,:~ " 
wqUld b.e ou~ of'£'. by""tJ:le gramte ,at £1. ve'rtioal depth Pf' .. apprqxi¢ately·" 
600 to .'1,000 f'$et "b'.'elow .. s.~a-level or e, distanoe' do~vri 'the 'd:tp' o:t···. ' " ... 
appr,ox;i,p1atEll;y. 8b6 tb.'J.~2.00 fElet~ "'.'" :. c' .r·., ..... ;.. ',,'! :' .. , ' .. 

',. • 'J'" 1 \ oj '.', "!" }' , . . ••. :' (,' {l) r \ 'I',' 

. (3 )'·lf~.heyjJJ.s.~<tton aT" thO. }?~y6~r.2·p.1~{:Be¥~' :" . pi:though~ t~e" :r'a~q~~'" 
.able beds m,ay" extehd, oreboclies' 'will benresent in them: onlY'whe're ,the 
,beds. have bee.n 'i'nvadect ~nd al;t'sred by the mineralising' sofutions~ : In 
j:.hEl li&;'ht qf' pr:e'serlt k,q,bv,rle.dg·e,'.it'is impossi"Qle to indicate' the':'.·:·, 

. possible. E?xte,~t o'f, rl1i.nep·~l'lioatiOn .. : .. ·· ; : 
• • 'I I _. • ::' 

.. ' 
.::.IC .: " .;. ,'\ . " :. 

,',' . , . , . ," " .' 
" ''''',' 

',(, :. . , 
• ',I ,) 

.. .' The only resul·t· that need be considel"ed" is . ths.!.,Southern 
anomaly - an anomaly, of high i'ntensity/ occnrring alo'ng .& di$:tanqe,: o;f 
1,100 f'eet on :·the southern' 01;" hangingwall side' of" the;'minerft.lis~.d '·l 

~one •. ' In plalf·,it·.i.s' siUb-parallel 'GO the hapgingwl.lll."off, _the ,Top<';pr,e';'" 
bodY;' the axis!·:bf'the·a·nomaly being alJout 80 \to 100 f.e'et.: south i\t:':om,. 
it at the es,st'ern: erid and 2·30 fe'et at the western end· ..... :'.,,','rhi .. s di.-,.· 
vergence is regarcled as being due to the grea'Ger depth of' the anomaly 
body at· the western ·end~ The anomalJr is rega~deG. as ar;i.Si-ng· :Crom a 
magneti'~ .bed of act;LnoTi te':'h0Nlf'els$ the mElgnetic propertle.s. be'ing 
'due to "'contained magnett te~ If' this int.erpretation 1s corr.ect, th~ 
magnetic actinoli te~~hornf'els would f'orm an important mark~r 'as', it:~is 
.co.nf'ormable with the bed.s of' t):1e mineralised' zone ,a:nd 'has' i taJ;1!3.$e ,'. 
'40' ... to 5.0 :reet stratigraphiqally' above the ha'ngingwal1;:of" the··Top,ore­
body '. :rrom which i {.' i's separated by: pyroxene-garnet':'hornfels.:.· ~:,. :The·ri. 
horhf'els is overlain "by' sand,oto., ana '1)he .depth to it' determil1es :<. 
the distance in plan: of" the<an-ofrialY"f'rom ·the hangtngwall:,o,f'·:the;i'1i'op ': 
orebody.,. .r~9wever, the .. upward extens:ions of' the beds in the region. 
ot. the anQma:l:y are' cut off by' the No.·8 f'ault - a fault·.r;vrit.h a general 
westerly' strike :g,nd'-a' 'dip which, where observable.;:.'1·s: ige·neralily:,·)S:.bout 
28.- deg~~es, btlt rang~s·! 'uP. to .55' a.egrees. . The :·1"001\:6.: ;abov.e·:the:'No.',8 . 
f"aul t consist of q,ctinolite,,:,,"hornf'els and bioti te-actinolite~hoJitr¢els 
(the '(:),\rr~rbur'den 'ri56ks 'in' the open cut ):,. 'some of which' al'e:n'1agnet1c,. as 
is ev.ident "from the "·fe.ct, that' the Northe:rt:Ul anomalies.!.Jare asoribedk:.to 

. ~1).~m,:' .. '.tf,.··the· N6 .. 8 "fault maint.e.in8 a"low angle of"·~cli·p,;·;:the, s.mo.unt·.~f' 
'overburden rocks' al',Jove it is' small and not liltely.'Go··'give a.by,::.l!i.': -:.~ 
app!l:'~eoiD.:ble anom'al;y'o IT >' . however, the fault,· has, ±xi:·places .. Wb.er:.e"'~ t 
is not "ex'pos'e'd, a higl'): angle" of dip, it' is' .possfi'ble'·· tha,t .part .. ~,t· ':,,i'.: 
least'· of> the'· Southe~n anomaly" might. arise' from magnetic:,:beds. ·i:o.:- ,j,4e,' 

.' 'roc'ks' above .:the f&ui t.·,' If' such: wer'e' the ·,0<::,'86., the' anomaly ·ao.o.: .:!:ih~ 
··ma:g'netic. be"ds would 'not· .'repr·esent a marker which .could be used t.Q" \ :) 
indicate the hangingwall of' th~ To'p orebody •. ,.. Unfortun8.t!':;ll·y'. ,t1;le .' 
ini'ormation from the drill holes is sl1ch thEtt the posi tion and dip of 
th,e-No.8 f'ault cannot 1?e'"'determined~ : ..... . !'" ':' ..• 

"M' • ~. ' : ' • ! I:' .' ':. I '. '.' • :.. " .,~' 
'._' ", '. .~ , " \ ". _.', ' ,~,:.J I., 

JIn ths""i'ollowi ng discussions, it·. ·)vi'11 be" :assumed t41?,.~·: .. t.h:e 
c-:"6:nc'lusion· reached in ·:the ·gebphys:ic·8.1 report.!':· ,v.~z. , . t:'OO. tl·,the: .. q.Quthern 
anomaly' arises from a 'mclg'netic ·s.ctinolite...;horb.:f'els ·beG:. wi th:"i t·~. pas'e 

: 4O.'··t.o "50 f·eet"· stratiigr:aphicall.Y above, the hc,ngingvvall of'. the .:Top .ore-
bodY is, corr~ct •. :,.:: ',:,' .. 1" •..... , '"" : ~ c. , .. ', 1:" ',. . 

.:.: J (.' r.:J I: . :-:",:',r, \ '.:j:~':', ·~:\i:.!' 
,'j:.;' :.* D. Ee.s tern End. ---_-.. ......... 

"',1 :' ,I . \ I"',', .,' 
'" ,',"! .J_ 

4 ~ ~', 

(1) @Lo;L9gi~~L.Qpl1s:(dei:~~Gion.§..· Towards the e8.f3t the miueralised 
zone termin£1.tes ag;::inst the No .. 3 f"8,ultf! . ·.,AJ:l;;hoiUgh IsmaIl ;amoun-ys of 
garnet and scheelit'e Elr'e: .sta,tecl·· to nslve: 'beeU·,.t:.I,u.hd'.bY· ·.tJ:le· ::ea,rI.Y·/VI.'9.:­
s::pec:ti'Og to: the east ,.of', ,~.h8' ,:.ope:? cut, ,:,anq.: .:alok1g .·w~a t. )i,8 nOVl.L<;lOn~:i;.9:y',r­
ea: . to be .the· No.3 f'ut:q.,t ,:'" ther~:!"!~s .. n0: ev,ide.nc6; '.pf'.. t,~e.: .. f..au~·t.ed: POJ:'~:+:p[n, 
i:t":an,y; of" the' rfli-ner·nlised·-zone 'north of~ the No .• >3 Xault •.. I~.+"s ,,' ':: 



, r r :: I j-, r,' ~ , f ': -.. ,. ,- {. 

:pr'0'5a1;>~e··t1i-at,·t:hE(;No~3 fa ill t was,earlie1' than the min~f.alisationand 
that' ·t·q.e· gs.:i:'net'::'pyrpxeQe-hornfels'·.'found on, ,and near,' the' sea~sh9~e' . 
r,epresents,::inineralisatior;l alonG the .No.3 ~'f'ault.·, It is' hot known'." . " 
wnethe'j:<.-the' faVOllrap;Le b,\3ds of' i:;h,e lilin~ralis~6.' zone were mineralised 
on the northern sideot 'the No.3 f'ault. 'FUrther, the probable' 
posi tion of such beds is not knovni. ''''If' the ·No.3 f'aul t 1's' a 110rrns.l··' 
o.nej .( vyhich seems . q..nlil{ely')'~ : the;ra.ul~ea.. portion of' th!3. faY9~rab;Le\ beds 

,-.:tothe, north-of'· .the:·f"aul t'::'YvJ:ll, be 'ul)der' Bass" Str~ii·t~· .. '''·If;··'·B;S -se'eI'l1s 
. 'P~:rob4-b:le" '.t);i:e ·No .• 3: f:~.ui t ; is a~overse O~'e,:t 'the fau'l ted por~ion pf;' the 
fe.v:ourable;becls, 'iifould be: at. an: unknown distQ.nce 'to the west-northwest 
of the eastern ~'end of the o.pe·n cu't ,c1,ependerit, U.P9n; thi;, qr(loupt o:r' dis.­
pla.Dement by the fault. There is no evidence 'of the prei:fence"of' such 
beds wi thin a reasonable distance 0'1" the mine, but so11 and sand 

" occupy the surface r?ncL there, are no outcro·ps. of the hornfels. Further', 
there. are no reports :ofscheeli te or 'garnet occurring in that direc,tion. 

;;,; .. "::'For'i·t'hepr'e·sle'nt~ theref'ore, no informat'iOr;l!c1an,oe. given as 
to the' possibility of finding the mineralised zon,e' north of .th.~ NO,,3', 
fault" but search"should, in the first place~ be directed alung t'l1:~f.r 
'northern sio.e:· of': .t'l'ira No.3 fault west-northwest i"r.'om the easter'n enp..:.-
of" the ,open c·ut.· '.!'The valley' of' the Grassy,Rivel" shOUld. be se8.rQh~.9::' 
for any evidence of ·,favourable beds: (c2.lcite"'!"hor~els}. . . , ~' .J .:, . . 

- • I, \ ,J (~_ " _, '_ :' ,- ... ,,: :-, \f 

. (2} geopgysiEL~~'ye'y: .Res~l tS.,.·.,n.Tb,Q' geop,hypic,s.l surv~y .eJSte'ncJ4'5l:. 
only' . to 800E and not. to the easter t1 ,termi'i.1a;t,i,qn of themineral,is~?-
zone .agai:nst the No.3i'aul·t. The; Souther,n ,-anol1F':.ly,. eP-9-.ed" apruptlJ'r, ~a:t 
~bou:t 400E';' .and immediate.ly east of the most;,intenq;8: 'par~of' ,;t;he ,C'i· .. · " 

anomaly~ ::. High anomalous value~3 (J..o, not; 2:Pl)ea:r 8.10ng the easte:~q.y ~ , ' 
extension. of the .. :'becls', but' mOl~erately high values G.'ppear ~ t.o tl\e-,~'s,:b'uth 
ana. southeast.;·. j·Several .. ge,ologicc.1 .struc,tul"es which would CCf!·).J:.se- ti1;llS 
termi·nation can: be pictured, but t.he, structure is, ,fp.irly· w~ll ,kn9.\JiTn: ~ 
in t~t vicinity ,a,lld -some neec1. ,not' be, conSidered. . '-" . ,";,( , ,; :'. J': .,' 

'-' , " ',' , ,r , , " " •• ) ~ _ ( ,I .. \r, :' i', ' 

.',' -It has been assl,lmed t'.1),.c';.t t11e anomaly' 8.J:'J.ses from .t,)ie' .. ~ag''''. 
,:net'io,actinoli teo:!hornfels overl~ring '"4h8 ,pyroxene-gs.rnet'-;1;l.qint"e~~,~~:', . 

The'· a ctirioli.te .... hornfels (irrespecti veof,. vrhether. i t .. isrh8~gnet'id".:o.r\;.,,. 
not):i iso known to occur.-f'urther east, but .there i~o.. gs:p~',of' 290 ~'$~t;:' 

. east • o~ . the termination of,. the' anomaly',. in .wh~ch-,. it. is .. not lCnown:": ' " 
Whether ·the hornfels ,is ,oreseirt ,~or not. ,: 'How.ever." the, pyr6~;.ene- .. : ~ 

':,.garne,t-hor·rif'els: is':,h::noli{D;,to occur in i:ts~xpected ',PQ.si~ion in 't~ip,' .~ 
gap and '.i t is.' reasonable.' to inf"er t11C:,t the actin,oli te-hqrnf'elp. ,is:~li.iso 

.': p'res:(mt., ,'. If' the ~.c,tinbli te-ho:c"nfels extends ea$J~E3~~Y':, th.el1 tq.e;;,. ':': 
te~rrilnation of ·the ~- anomalynllus"t; be oS.used: by' t1f.e ab~enoe .of'"magAyt~.~e 
in',the ·eastern-extension: of" the hotnfels. . Other fea.tures' such .as. " 
faulting, pr,csenc.eof igneous: roclis, chang's' of,.q.ip, change",of;"strike, 
eould not adequately' explain the knovll1 o,ccurrences and the abse,nce,',of' 

_ the anomaly t? the.'east ... , . C! _.,~' .... ' ':,.,>::~.,.: .. 
, !. I .'. ~ , • _ I • ' .- '. ( , ; _ ~_, j- .;-, , ~ I J ' , '.: : I )-

If the' anomaly is consider.ed to ar:j.se,from, a: magnet~.c['bed.; 
in the overburden rocks, the termination of the anomaly could he ex!"" 
'p'la~ned by the No.8: faUlt.:.. ThE) trend .of the .latter ,,1,s :a:L.ong the 

(('the' 'i:lorth~rn and northe0s·ter:n sides Of ·the intense anoma+,Yi-, .. · ,,;:Ov:~.~":,,"., 
burden' ·rocks occ,ur.south of ,thefaul t a.n.c1, ·occm:py ,the samer reKion, ,as, 

· .. the anomaly.:· -E'ast ·and north.e8.st ,.Oftl1e ·f~.ul t .. t~1.ere, are n<? (~ri~:r:pUr;.¢.en: 
rocks ane1 there is no me.gnetic anomaly. The areas: pi'. mo¢l,.era t,ely,. '. 
high values south and.' southec.'.st of' the termioo.tion of thei;tnomalf··: 
would be caused by other bec1s or lenses .of' m2gnetio rocks .• 

:.t ,: '_. , ' 

E. Wes tel"'n IQ:tension • 
• ' ~:~ : ' " I ~--~----~- ~--,:",.-~-... -.~ • • 

, '- J' , •• , ,,'·1 ; r (, j {I '"1 f t \ 
(1 Y. M9-~6r.) .. cal· QQn.&4.E?1'Cl. t i.2!i~. .- T.i'l~ 111i beX' al:L-sed z.~ l18 ·;'.'eil'iedal:j'j; p.s 

'far west as 'cit'i'll-flOles'42 and. L~ and p'ro'~)ablY als:o f£:cl:»eherlwe,st:,.;.to 
.. holcs: 21 and.:, 20~ ,". The' only'! Q,if,:te!r'en'ce in, :-lib.e. minere.lis'eo,;:z01;1eit:l: 

holes 42 ·arid·44q·Gmpared, w,i·th pottio'ns, i"aJ:l't~eI*: ,to. the: ea·s1:;· :l.~ tha1i:: 
the tihicknessm:~; of' the Top orcPddy, ancl of. the .:!/I8.:rk.er beq.s,· .1.1.a~~,-,de- .:: 
creased. 

\ 

.. 
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"_: ".' ,'. ':[1.0.. the· west 0.1" thes.e. ho.les, the surf'ace i~ well. s9iled and/o.r 
,.covered "~y 6., ,thin,laY'err '01". sand: for '.a distanoe of"560f'eet,,'anct, there 
is' nO'. o.utcr'o.p· 'of the ro.cks .of' ·.the m,iriera:lis~d. zone' o.r the horafelS~s 
wi thO which they' 8.re interbedded. On the ridge' f'arther \vest, all out.;., 
c.:f'ops and leos,e pi~ces o.f ro.cl>: are act,i noli te~hornf'els which. app,eal's 
to'be 'idenM,cal vlith '~hat of, the harJ,gingwdll ·coul1try·~,,:,· ..... 
. , . . . ", . '.' .: .' ::.; (: ~ .' . , '~ ':, ' . :, , :. " , .. "" 

; .. " . '. . Southwards,: aTo)J.g i{hG 'ride;e:ll . i{p.~. actinoli te-hbrnfel's extends 
'ne 'far as the gr8,rii teboundary. Nbrthw8stwar'Cls 'a~ong' the 'ridge, the. 
outcro.ps and pieces of e.ctinoli te-ho.rnfels end E~long a line wi -eh a 
general westerly tr~nd, (s~e Plat~,l)~ 

'''' . ' " '.' ". ..."1', \,:' !;I . ' ," . 
\ ~..' ' 'I I' I _ ,'. " • " \',. .' • 1"" • ',' I ., " ',.~:' • ',I • 

. "," ..... ',To the 'no.r,th, of this. ,line, :the country is well·'·soiled<an,d '. , 
,',:~l~ere is .i:i" complete 'abs,enc;e·.·of' outor'ops andp.iec:es· 'Of' r,o.ck e:;ccf3P't' at'" 
'·the .extreme head 'of 8. gully' v:rhere' <l small o.utcrop, o.f bi'oti te-actinoli te­

h61'nf'els~ 'occurs;o' . It is possible that this bioti te-aotinoli te,";'hor.nf·els 
reprEisents the .. ~ves terly ext(-~hsion .o.f 'the overbur,den Or). the 'no.rtherlilt', , 
s:.fd·e .of ,the o.}i~n' ql1t:., " If the 'min6ral'ised ~qn:e 'exte)lp:~. is 'f'~ 'v-vesterly 

... e:s ~Ghis,looality" it most likelY occur;s ,Pot depth belo.w··the 'Qi'<),t±'te ... ·. 
actino.l;ite"r"horJif'els. . The nOl"therl!ii side .o.f this, belt.'·ot vvel1':'so.iled.··" 

~. • .' • • I ~ ,{. ' ' • •••• I • •• 

(iwu.ntr:{, ;+;s, def'~ne,d by' p~eoes 0:1;' the wIu te quartz~ tes' W'h~9h are' the ' 
typical- °rQcks of the northern' side .of' the No.3 fGul t, ap:d it i's poss;';" 
iQ,lEi 'that· the· latt01', :f'cml t extends no.rth-riOl'lthwesterly 'to. "this' '10.00.1:'::" 
ity.:· .' This, 'fD,ult Y'rould. form'the 'norther.n 'bound,ary of' 8.ny·~ve·s4erlY . 
extensio.n ,of' ,the mineralised zo.ne. ' " '. . .... " . " ' 

. " In the ;alley of' Nichol ·Creek'·'t'o··:the"west ~:f ·'th~ ridge l'e':':' 
f'erred. to above, a small amo.unt of' prospecting '{vorl\: vvas ·c€.~rI'ied.:o.ut in 
tn:E( past.. The .wo.rkiq,gs incluc3.e. hvo, shor't E',d.i ts, t~ee ,sh~'1.,f'ts and .' 
several sho.rt· and sh.a:llo.w··~trGnches. "The 'c:~dits and sh~'.f'ts· ce,nno.t be 
entered CLnd, the only' in:E"ormdt1'o.n ·obtain[:1.b'le 'frqin: tl1.em is tha:t· to be ' 
decluc,ed. from the rooks on the, dUJTIps6. . None ,of' t.he roclcs is. t;:rpical, 
o.~ those in'· the mineralised ZOr)c. ':- 'Very"small'amounts '''o.f' g8.rno~. ar'e 
,pr·eseht,. ho~vever~ '.,8.S irr·egulCtl': repl8.oenlents· in the' actino:tite':'hor·hfels 
. of' the f:"o.uthernmost' slfuf't. . ;rhere is thus: some eVidence· -ehs-t' '9.:1 teJ!;';' , 
atio.n s'imilar to. that in the minerCilised zone has occurred :in this:',!·, 
10ca11 ty. "Vel'y' Sn1c,ll nmo.unts of, scheel i te can be obtained at a few 
plac.es near the heael.., of Nichol. Creek'. . . , . 

I', . ,I' 

.. (2.)' Q§.P.R1!,y§.tgi.~]..~' s~:'y'_~yj\~..§..ui~~·, 'rhe l113.gnetic· survey vlRS 'oo.nclu:ct?d 
as f,ar as 1000W, but the '. So.u·~n8rh anomaly'did net exte11d' westwards he­
y'o.nd' 'abo.ut 60QW.. The anorfla;L~r"is :regro.q,..,e.ba. as terminating,.abruptly n't 
.i~,s.western,end·, put.there·,is a,s~TIall'arGD;'bf. high v2).ues to the. north 
of' thi~' termil'J.a.tio'n.~ " . ". ' ,," . .: t ..." ' ., '., '. 

',( , 

, The· geo.pl1Y'sical e.vidence pUg,c8StS that the termin2.tt0l1 .. is -too 
: abrupt t~ be' due, to ,i graduc.~. q.8crease' to. the: 1iiest' or Jehe: co'ntenf' o.f'. 
magnetic miner&ls i ri .. the ano.maly' body'. It could' b e due e i ~l1er' to. -er.e 
sudden termination of the magnetic'· mineral content' of the £'.n-omaly' bo'fly 

. .or'- o.f -:the. ano.lTIC).ly: bo.dy'·with its magrletic mi.neral content. '. The i'irst 
explani,tton is' mo.st· im:probcll)l'e~ but, if correct., ,would mea.n. that. the 
ano.mal~ bo.dy wo.uid' not be f,' se" tisf'acoliory marlcer"~. 'The second. explan-
ation is the more probalJle 6ne 'an(1 will be fUrther considered.:' . 0' 

. ,The su6,cl.en terminat.ion of the anQmaly' .bo.dy· vlOuld be i'elateo. 
to. the geo.lqgi c2c1 ,s truc'tur e. ',' . Unfortun::o'. tely thel'lc G.re no ou tcro.ps of' 
'bedrock aro.u:nd' the' ter'luination: ano. for' ,800 reet westwards' f'ro.m it.· 

,,::·,Pur.:ther, there 8.re no'drill'h'olGs ,in "ill-at 8:rea:"bl,.1t'No.s·~'20'Qnd 21'." ,t, 
.. 'ho.les' are ,clo.se· to. ,i t. S'trnc'li)ire's \'rlu:ch' \'-Tould ezplc..in 'the sudd.en' . 

. termina.tion are:- .. . " ::. ..,'... ,:. 
".! • 

. "(a)'; The s urfa'c,e' of: the Deo:i";ocl;: (L~8CdriO.s ,2.-;Jr.Uljtiy to' Greater.' dep,too. 
This structure" wouic1 only "be :)res::mt. 'i:rthere 'wel"c cliff's ,j'n "the east­
ern' side of' a f:ormer valley n~\v' f1:11'(,)(5." itiwi -th sal'id, .. :·::: 'Tlle valley" . 
wo.ulD. be the anceGtor o.f the pre·sent Burn Creek. 'Nus stl'ucture 
might be possilJlo f'rom the geologicc:.J. aspect, but it is doubtful if 
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th.e f'or11l' of;: ',:the geC)l112.2;nettc "cp'ntours' is COilYP~"ti!J1e -~vith' 8 \.lC,~l,' c\, 's'tr~~'~~t·~ 
ur,~. -:,' 'The:r:~ .WQY.J~ll pro;J8.bly 1Je, l!10re agreement With t,he "qQnt~~tW,i:.;!.t: t'lie 

-inomc::i.1y b\)'dj 'is' 'p;:,n;t, of' the ove':l'burcLUi1 rocl;::s e.r)QVe the Nb.B. fa\,1.1t. 
r • " Ii. : • - • I ' -.' J ~ .. .' ' .. " I ,.~. , I" P _, ... 

(b)' F.£.111 ~J.PB.·. .j{' f'C1ttl t wi',cll. 'consiclerable Qi.spl'Lccet18~1t:' wou'let' ej~~; 
pl3,in the &bru:pt t~rmin2,·t1on Q:f', the .3.qom.C:~lY oody •.. It, li-1Qulcl have a 
dtrJ.l(e hetween rio'rth 8.t10: nOl"thvieDt. T11:o 'cLoi:Jnthrow:J:cO'uld

l 
b'e either to 

the e'c~$.t; or ,t,O the ,\i~est .. ,' " Th81'8 :L'~ ',nO. ~,tlrf'ki6e eV:i(lehc8, f6r or.,f;\~ql,n.s(t &. 
this suggested f'2,ul t. ' , . -, ~ 

.. ',_, ,/ .. l, ; 

,,' " (c) 1&n~~.1rr~r1&YJi', The ~'bruLJt tel"mi,nC\tiox+, qf': tq,e: anom;;;.ly 
bo,pY "¢o,u,lcl qe" ~'auscd, ,?y an' ~¥~e,.o~~s~ in~r':lS;iV;E3.{ ,',', Gr~,rlit.i(f T<?cks ~cqur",;. 

" ,t"p, ~Jle, south. OI' th~ ,lTI1,De, a,nCL ,J. t lS pOE\sJ.ble that .thp 'bouqQary ,Wl th 1:;11e 
''', Gi~i.s.sy;Se:ri'es i,s no-t,. 8. s':~raigh't· J;lorthvresterlJt t~1en,clJ.ng qne., ',c.s ,s:ligg~sted 

. on Pl,~~'~: l~; b,u,t' tb.2'G' ~i thol'. tho g112.ni tic rock 01', '8.' lo,rge --dyke tl'ie'ndlng 
__ l19rthcirly 'f'rota' i t ~ f)xt'ends Up ':the ytlle~r:of BUI'n Cr.ock. 'There is' . 
, l'i J~~c,1,6: .01" ,n~~ ;qirE;D;t, ev~t1e'h~e., .:rOl" ,t,'He -~r,e3c_nce 0,1' ~;'r2.ni t;l,? l",.qc}cswes t 
from. ,G:omv..,. ," HO,wever, bouluers. Of:a:Qll t.es and/or' 'Por:;ih~ll~les, occur: ' 
il11med:tat,e:~ty .,w:ett 'ot".\,t,h~ Mo..nage1,.T s r8Bidence,,, o.nd at thr:ee ,places, .to.,the 
we::rt::"'nor:th:l'vestt'he..,r,:eo'f',~' , Some, 'o:r these i',K'l,Y' bp outc.r.ops,,' but. .cou1;'¢i. :, 
r"c;?l'osent. 'DarrOH 'd'ykes"z,.n'a. no'~ nO,co$sl-~:ril~r"p~rt of. the, gro..n-itic .. l;"ot~~C .c: 
6:0'one:l.f,'.rgo dyke th8rei'rom." I'fi:3'l':'~Dol:ted thp,t d.r'ill hol¢ JiJb'.20 ' 
]~8,ssed through decomposed grs,ni -c::; lJetvveE:n 1.1.7 c~ncl.. 100 :L(3ct. ]1X2.mi\i'':'''., 
ation of the cuttings around the hula ShOitV2C5. one pl'eceof hm.fG8.therdd 
porl.:!ll~rry and numerous smr:.1.11 ,:pi eces of ,f, n::;uL,r cn,v·rtz, ,cmd s,ugges tS' 
the. t the rna terio.l p'as:Jcd. thib~h WL'.S possi"Dly cl~tJ::'i'tal" 8:ol1not 8. 
6"(1"lll/:I-~' c' ro'ck. " .' I' " ' '.' " '" ' 
0- '-~ 7

M
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The above' c.:on'sidera.tions would, 8:p:plY '~r11res:pectiv\{ ciT ';whe'th~j:t, 
the . .::.nomuly, body 0 cc:urs 'tipove 01" b elov~ 'No~.8:' ft\ui t. ". :'. ,:::': ,~,: ~., 

, . Ui1f'~rtun8t.e1Y' th~' m8·sneti,o 'SU1~V8'i: di'or:: .not 8.;"'Ctehd onto. 'the 
grani;t-ic- r'o'cks,: .'otherwiso' i tmigh1i, 'h~iv:e, ,be'en pOE'-sible to,detE:?r'~1ihe. if', 
sud),' ·J:;'ocks' oocurl'ecl imn'ledio,telY wC'st of'~ the· .i'errai·bd,tion -Of the. anomaly 
bo~." ,', ' ., " ',' " "", '~' '~, .... .'::~'I,',;n .. i 

. . , . r ~ 

'(d) QE2..:.9£l2_of q:t;J"i~e. WhiTe it 'might' ~00 c.ssUl11ed'tho.t th'e \'188t;.:. 
"o.r:q,,):.Qrrqin,ation ,l'f t'ile ail.orllc.l;y ~B due t,o ,.:.:. chanr;e in strikeo,:t:1 ~lle 
ttno111aly' bod;)!'" t:rom west -to nortlL-nort'hvje~t~ it' ,]'ould· then. :be,~11eCQ'SE{ary 

--t' ':0" • e" V'o' '1"';" >'} ·t'l--' ~ , ~. , " "-1' ,)". ':-1' Q 1} )1" ';-'- Co 1 c' +:~ PI" ':", 0' r '1'1' 0' n nn~ 1" ~ l~e~ ~. i-,if"" n" ;"'e''''' t I'" " , .'~ 'f'·",>.; ,(~ .. ..L.~ . .J.C?, l!:lj..LJ.l~ .L,<'. u , ,l . v~lv ,1,.~, .. lJ lrv \ ~J lJ ,G(.~ LJ~i. ,.'.lC., .... ~<~6 ,"'" ?.-
.J~I,esi'de'n~e. .' . It.- '1 s :pr6!'Jc:\jle tha.t thehio;h values, il{]medi8.,tel~f'! sduth .oi': 
,"tnd'Banar;er IS' residence need 'not -D'e reg8.rcled. asa nor't,h':'nortb,yiosterp.' 
extension of' the anomaly, but can be explai ncO., otl1er\'rise --( i't . iG"ll?OSS~ 
ib:L.Y" connected with tho.lospel" th;Lcknoss of. s,c~q.,cl :i,.n that arec:). 

I " , " '. ' ,,' , " , ~.,.,. ,1_ ,'" :' 

,,'. ,I, '"l ~ • ' . , • , . . • ' '. , . 

'(3l:'QQ..ri£1ti.~.i.9.U.§.. jlt.ls obvio).1s 'chot,tl1ore',i.s ,no i.h:formati'0,n:',~J:)'6~t 
tho mi.nera~irJod Z0i18 v!est f'rom dril:L holes 2.0 II 2l, 'L~2 'o.nd 41+, 'b.ri<5. ',tl).?-t 
t,cs'ting :LS' dus,i'rc::blG a.nd 'neOe888.ry." .' ' ,... ' 

'I • r 'J f ", 1. • " r 

'.' :bic~mond dril'llng· is: r'ecoinrflonded c.":f3 the -'besi"mci:b:hocl of' test~ 
lngtlle 8xtenf~iQn of tl1e 'mirierG~li.scd z'ono. ThoNos.-'.5. and 'E; 'Ii.nes" . 
sho,ula. he completod8.nt'the C::-JJl11J'c'dgn then continued to" the west· of' -' 
No •. 6 line. 

: I" : ! i .' "-

,'.'c "':: 'rhe 'geopi1.ys:L'6;41 (1~!2-L~t1Gj~:Ld"),.Gur'Ve'~;.' coulcL be contipqeo. be;}~onq: 
the b.rec\' alreaCl~/' sU.J.:ve~i'Gd.' It is ()bvious ,':hq1;iJ'eVerl' thd t some dr:i;j,li:ng 
should precede' t);1e. magnetic slli"vey'.i 11, .ol"q.er::th:::<.t the ~3i,r;rii:f.>ice:'nce "of" ~ 
the western t'ermination 'of' the 's;)llthcrn [lhomaly til'2.y 1)0 d.(3t~el'mil1~d.'::"!"T,he 
drilling WQulCl, also :provic:te seo10gioc.1 inf'orri1l:J.tion wp'on '~Jhich. the' " , 
interpret.F.tion of" the .extendec1 rtl2.gnetic surve~" cou.ld b,~, ,bo.::;ed.,., An:y 
,magnetic s urvey s11¢u~d' be ;,exter1ci.ed .. $Qu,~.flel'.lj'tq •. 8mbr~.c}'e' .'th8; ,ppntaQt, ,of' 
t11.e gl'2.hi te am";. ·the: h61";hf'.els'; .. 2Lncl .weste'j-'ly'to~:i11cJ,u:9,~ the ridge ,lJ.pdn.,~' 
which<~h.e actinoli':te-h?~)icel~:',q11t~rq:ps." ',' '::""" .,:'i, 

, : 
'~ . , l,' ,-' 

," 
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The' dr'ill' holes have' shol[l/n that the mineralised 'zone extends .. 
below sea-level.,' the greatest depths to which it has been proved being 
100, 80 and 60 f'eet below sea;...level in drill' hol(:}s Nos'. 44, 31 and 56 
respectively. Below" the No.2 f'aul t ~ the' zone appear~ -Go extend down­
war:~dq uninterr:upt~Q.l~~ ex.cevt yl/lwre: -1 t is cut· by t!le No.9 ;raul t, and i t~ 
is p1'obalJle that.i t, e,xtends s.ome distance a,t least balmv' the cleep-eqt , 
point '.at which it is known, tie .. mely 100 f'eet below sea':'level. " .. ,'.,'.' . 

'. '.1 • ." 

')' " The "thickness of' ,,:tl18 2;one .. i~'decreaslng with' depth; r but"th~r'e 
is.-no Qvidenoe to indic,ate"whethqr' su~h. decreas'e 'vvill conti¢ue" op,. no:r;~.· 
At lea~t i t w~ll ,not c.ff'ect tho economic exploi ta tion of' "the zo"n:e E],S ,'. "" 
fEr as the' de.pth to' which o'pen cuJeting vjould be 'continued, 'viz. b~t'weeh 

, .. 

sea-l$vel and 200 ,f'eet below ses.-lovel. ' , 

:'Nothirlg can, 'of course, b'e, s,ald as -Go the grade at depths ,.' 
greater than the 'd.rill ·holeso As f'ar as the available ,information . 
exterlds., there 8:ppears to be a .decrease, in grade with depth, "but, t,hcI'e,:' 
is: no irit"ol'mation to determine . whether such. decrease will c.onti'r).ue:'or " no t." ' :- " ,,' , . ". , ." , ': ' 

.As indicat~cl ~bove (;;040);' tho f'avourable bed~ wou1.d,' i~ .,' 
they ·continue, lJe CU-G of't' ~Jy' th8 granitic, rocks at c1istances clown the 
dip rang'iug f'rom 800 to' 1, 200'- ~eet." ' " ,';', 

1';': " 

.... Drilling· vvill "be . necessary to prove· ,the', extenSion, ·thiqkness 
and grade at· d(1)th.. "" .'. __ J 

.. ;: i, '.' .. , .... .": ... ', 

. .. . .: i ' , , ; I , ,', 

'. ·G. Norther:n Limit ,of', !\1inerctlised Zone at Surface.: - .. ~- ... :"",-~"--~-"--- ._ ... _--- ---- .. . . 

·TIlis 'limit is ,not def'i ni telY'· deterl~lined .s. t '. the p'resent :tirae~,_ 
. Near' 'the northeastern pOl.'1tion of the workings: ·i t is, .of',.course, .. ,'d~:ei.pr., 

eq. by the 'No.3' r'">ault., TOW?,I.l'6.S the wept, its ·limit ,should.,be deter'- : 
mined b:r~ the Tr-ansi tion sec.tion and/or the ,footwall roclm. COIning to'· -.';. 
the surface .on the sO.uthern siC\!=l;. of . the 'No~ 3 f'aul t~' '1.'1'1e· f>90twall "of' .'.' 
the zone i s~'-' hO\lvev'er-, f$. ul ted down ~Q the o!bi'th s ucce .s's'i v~'lY by "~hGl . 
No' .. 2 ana. 5 .f'aul t~; '~hd by'(;~ :E:au~t .of' . similar' d:isplc~cement .. t'o thenar·th· 
of' the' No. 5~' . A limited 'nwTIber' of' shal10vl/~ arill' holes"'\~ouldbe :".' 'I. 

required to det8rmine more 8.cQ:u.rately' the northel'n limit of :thef min.er~· 
alised, zo.ne·noar the surf'apeo: " . . r 

.' t' 
, I .. 

'II. Pare.llel Ifdner;:'.lised Zones. r' , . ----..... -- .. .--....~---- .. --... ~ 

It has be'en shown above (p.24)· that' ~mall quantitie's 'of' ,.". 
scheeli te a1"e: present in' the root~1/9.11· h01'nfels to' a depth'1'80 feet 
stratigraphically' below the base 'of' ·the, Transition. secti.on. ,Tl'd:(3·: .. 
oocurrence suggests that the scheeli te-1Jearirig-· solutions had aoce',s:,?' .' . 
to the . i"'o 0 ti[[1?,l 1 hOl;'ni'els. IT, therefor'e, fe.vourable lJed~ similar to 
·those.' which existed in the mineralis.ed zone, occur' at depths of say 

..J 200 to 500 f'eet helow the mineralised zone, it is possible that theY 
might a:Lso have been 0.1 tel'toed and minel'""8.lised. ' . I.t is not qcnovr~ 
whethe~' such beds 'o:x:ist, . anc1 0.:11illin,5 bclo.w the mineralis,~.d zone wou;Ld 
be necessary; to determine if' par-celleJ. or'ebodi.es exist in the footwall 
at depths Greatel;' .. tl~Eln.'·180 feet .:b.o10·,'! the mi,nerali~~d zone. 

As rego .. rds·'t'lie,i~lf?'rl£:~in[ti·jall Gid'e.l' sch~eli te ··does: not occur 
in rocks above the PYi.'oxene-garu8t ... hor.1U'els.<, . 'Howe,ver, in Drtll Hole 
No.48, traoes of' scheeJ.ite occwl~ecl in narrmv veins (uj? to i inch): in, 
the roclcs about 60 f'eet above the' hEmgingvvall of' the py'roxene-gar,net-· ( 
hOl'nf'els·. If' f'avoura"ble rocl-:s eXiot in the 'hnngingwall countr·y, 
ther'e is· the possibility th::"t lJar2.11el miner2.1isGd zones may occur. 



Disconti nuous ontel'101)S OCClli" o.long the' :sho:i.'1 e uouth 1"'1'0111 t :'18 re-tr88.t­
ment mj_1J .. , but none of' the:. l'()oks is of t1:18 f'avourc:t:JlA e21"bonate tY-fJ e • 
The only possibilit:t of' f'avoU}."[:1..bJo .1"00:;::::\ is, tl1.ere:Loro, in those oeds 
which do not outcrop. ~·.long t·hrj'-i.s11.·oro~ : ""Dr-:LLl holes L~8 z).no. It9 wore put 
doi'J'D to test portion of the h:··

'
.n;-jin2:\:J8.11 country', 'out the only scheeli te 

''''0 U '''c1 'v"El.,-op t~ '..,r.l t I' 1"1 '1'101 e . J 1:8 '1 ,""""0 p.~1 ("..-1 to I' ''"11''1('''1'; :' + n 1 Y' ,,"Jove (p 115) ..L J,Jo. .. rv'- .l..l.L.,~ . .L.. ': '-r .. J"t '-'~ V~,'" _,~, II ...... \. ... _1.. - U\J_ L ... t '. _: 1"", • 

0) •• " ••• , _'. 

.. ' " • r,,:, xE'.: SUl'iDVIAt:Y.:Ali!1:', ·,CONCIJ . .T3IONS,. .i (':,:', '.' 
-.;~ . ,. : -.,_ ' .-.. --~ ..... ~- j'~_~~~"".,_"""_~.n .. _, .... _._w ........ ~-J''''''''' I " :: ('J' 

"', " ".' ,·J.Tlle::Gr'3~~By,.:[~"ChOG:U.t·e; A6;)q:s:i t 1:3' a' 'pyromet'-·c~30mrilc~.ti·c'.;d,ep6sit~: .. 
occ ·J rr1' "'0' ':. t' -:- c'll'~(::it"l\1e'(o. 0' p :'t':Jy)..""y,tr'J:··rrl~d-;::>lv' J ..:;700 I""o,"t' .1.'<':\1'01'11 '-! ,;·,'·:1.n1' t:e' u lJ,c.)C, .... t-~ ... ) ... ~ 1...-.1. \.J .,~.1... "::..i..-~\_J .... '-;J ..... '-.t .. , J _ -.J c.'l.J.Lh 

intrusive, arid f'orij1:)G. 'by" "tile '1' e·!<i.r.i,:6emc~nt . and6t'1 tera tion of' beds :;'oi" 
'limeD,tone in-corboQ.,(ied wi th a series, of' horn .. felGec. Outside the miner'-
ai.is8!C~. f~'dne ~ 'tile r'oql.::s a1'0 ,ictinoli·te-hoj,1 nfc:ls, lJioti t8-c~ctinolite-
hch-1nfeis), muscovi t~":'1i.or n!~81.8 ~ ·'G·ceO' " '~Vi thin '::;118 rnincr,:'.lh3eo:z one, tho 
~ypioal ·2.S sE:;mblag'o 'is. £:;<..'\.1; 11~-:: ,( 2.;:ic..r;,::~di tc '~.nc.1. gJ:os~mla.i.:'i te), c1.:Lc)lJsidG,. . 
81?idote, "etc.: ' , '. 

, 
Tho mi118r:..~.liscd :;;;ono h;.'.B ~J3f:,n lJl'Ovecl lJY' vwrkings ['.nd 'drill 

1"'01 es .•. 0 'lave, '" r .. en o "''' 1 ',;' '" C' .;. -"",' I '\7' S .'--, I' k e 0, D ~1 c; 0" '!'110'(1\ -.. CI 1"'" .,,~. 1-1-0 .J. ". v' 1 t..-l.:..:; --:~L l., \1 t,; ... ,) u .... ..I.L. .... -u. lJl. __ J .......... 1:..... ........ L,-! (J,#- ,+ --:f - i::) CI. U , 

c'legr eos; D. thicknec,s $ Iv'her'e no t .l.".eCmC$cL CLue tn ,:C;:.:ul ti ng ~ j,"::~ngi ng ~'rom 
15'0 t'o 002 -Pee't' <'nd ~·,v0.~":·'-'·l' Y',,- (-~~""~'1+., 180 ·P"'c+'· ~.~l)d ·'·1 1 (>Ylr;"C'll o·r.> at " c.-c::.. J.. L.... ....~ ..... ~~l '-."0 J...I. l .) l,. ... J\..~ ~~ .. v ..w '~'..J v, J~.;"""" 1..-. _ '-" I...&..Q '-+... .' 
let~.st I,l.l-GO f8etoi' JPhG C2,s-cern ei.l,cL '1 s c\.et81'mi.nccl by th8 No .. 3, :J;"2ul t,_ 
and is si tU2cteo., O,DOU'C 450 J:'oe-c inlo.nd :C:corn the sontheci.stern coc.st ot.".'. 
the is1anc1. The limj. -:-'8 of' tI10 ~onG to the Ilest and at depth have n.ot 
been reached. :,' '1 . .1 ' .. 

" ,; , ( 

The minej,'1o.1is8cJ zono {lG',S s.uore-·be.G.ring portion ,whi9h has 0-

thickness, r:Tllere not r cci.no8c\ cLue t.o :C'c,ul ting, rCLnging :C'rom 80 to 15::~ , 
f88t '8.n~l i..i.ver23i ng '117 i'oet f'c~C' the l:;:nown length ot the zon$." viz. 
1,400 f'eet. This ~po1'tion contc,:i.L18 trw ol'e!)oclies - the ~op· an¢l. Bottom", 
oreboc1 .. ies. - with a Oarri-jll ~lCO'l~io~.l:;> the Mi'~rker iJec1s, betr:Tccl1 them. The 
TOI) orel)o(:3.~/ is cont.L1uou8 t::ll'OU.z~lout almost the whole 01'" the souther'u 
01' bFmging~vf',ll. side q1" th~, zone,,' ,Its' thic!':ne.$s. I,"c:nC;8s ;r::rom 0. ,to 38 
:feet and aver<:tges 25 feet. 'l'b,f:. }iottom body is contimious' tl1J..'loughout 
o.ltDost tho whole qi' the 2;(lne, Its -chiclmess l',?,n~~es up to 110 f'eet 
ex.clusjVe, o:f.:trw 10l.1--gl'dc1e ·tJ:i.nC1, ill1ITI8C;i2.tel;I e.1Jove the Tl'C:ruoJ tioD 
s'ect-io'n.·, In 'DlaceB' :~lhs'l'e ::-;~h(:! 'c':liclzl1ess is n()'~ re(.~uoed,·due':'to i~c;tulting, 

l't "'-";f>ing' ,.,.'os '''''r'0'TI1-:-)18 to-:·1"lO:-.c.'6c+. r.n' (', "v"",,¢,--,·c,n 00 '''''e''+' . rn"1e' M'''''11~C1r: boo~s ..L c..-t. 0::;.' v..l,~ J.. 1..4 'J v c..t ~{. \,.: -..;.L LLt) .... ~O .. ~) J.. .... ' v.' .LIo .u.. ... (., ... .L .... '- .... '" I: y _ . 

have a thickness :c·angJ.ri[i Tl"'om i.k (.0"25 1 'i"e::-.:-c/,t-.'DC".. G.veJ.':f:.:.ging: ahou:Ci 13f·e0~,. 

. ,; (T'i1e,. ~'~'ob.c:.b.,i'e' :1-te8,~:r~/es c;,~, in'di:c:c,te¢L,'ljY" cl::&li'll~~rif~ :C{1'18' :tOl~: the' > 
Top o r'eb0 o,y '·J-J.l5:~·6J,9 /coiw' 'wi th;·~·r( '?lV'crago: gr<.:fLe ,0T 1:~'21·::.~:~.+\ rr,ent·., W03i' : 
and :E'or the Bottom or.eb00..y, 1', 7j8~r~'8.1l~ tous' \'/i'.t11 0.11 e.':v-el'ctge gradeo£" ... 
0,.,56 TIer' eerit;' WO\~,.· '" 'J , -'. ,l_' ,.: - " ,,'., :.,:' ,,' :" ,-, 

• -I. .' • -."....r.~ , I, I ' ; - ,- • ,'. ~ : ~ 

The de:posi'c itJ c.t '9I'eC1f3ut being wdi'ked by 'OlJ0·ri cut metllods. .. i 
G,t a rate o:f 8.Iyproxims.tel:r 700 tuns l")cr wed,:. It \:V2.S desired th.cJ.t 
"i)roduetion sh,)uld, l)() inotcE'..2Qllto 5:10oq tOi1S a;f pro 'P8r 'lies}: s.nc1 a 
drilling 'JGJllpaign \.':J..S con(1ucte(:.· tci: prcw8 surI"icient ore r'eserves to 
en8.ble. this. r~~ te ,to 1Je mai.n'L;<'1 i ne6. f'or sever:J,1 y'surs. 

: \ • I. '.' ~ • t J ' • 

;: 'Within the '8.re<.·, ,d:'ej.llet:. ,.tl13 roJ.lol;linC figlJ.:.,ii., re·h-i'resent. the 
['.mounts of' owe" overiJurcle'n" G·Go. ~j.rl. ;th8 :Pj,'101)OSec} .'op·c·ri 'cut: F.;i)ci,·:cohsid~ 
ered as" extending t,i)'.t;eC:c-ll'-;Vr-;J.. ' ".. . ..... : " .. ' '. 

" .. ,.11'.. _0_>:>.8_, ,: "", . 'Grade .- .. :'!:,,: .. 
. _.v.,.L~ < , • .....-~.. ':'. , 
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As fer as u comparison can be made with similar scheelite 
deposi ts in other parts Q.f' the \:vorlo., j. t appears that the Grassy 
deposit is the largest single ~eposit known. The Pine Creek mine in 
the Dni ted Stc"1.tec of America is treating ore at a greater rate than 
that proposed a,t Gr:'assys but the ore reserves are. cOl:lparable and the 
Fine Creek mine' eo':ritains: 1:;, 'grOlrp of' deposi ts and not ·o'ne single 
deposit. 

The limits of the deposit have not been reoched to the west. 
.. and at depth. The extensions of the deposit' in those directions 

would best be determined 'by' diamond drilling. As reg2rds the ex-
tension in depth,., testing- of ·the whole de'90si t should ~he c8,rried out 
at least to a depth to which it is considered ~hat open cut methods 
could', be .econ()mi c::.l.'lly· extend.ed." . Further ~ the teS'·ti-ng of the Top 
orebody' shoulCt he conduc·tcd to srez:,tel" depths as. it m2y IJe LJos.si ble 
to mine·. thc.t ore'body ·by:· underGround. mlninc; methods to cJnsiclerablY' 
greater 'depths than woul~ ~9 possible by op8n cutting. 

CANBER1~A9 A. C. T. 
Dec .E?JTI12, ~ J. 121:!J.. 

(C. L. Knight) 
GEQI:.QGIST • 
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! i ~{().: COl"e j:,Ij:,'O:Ul. IJl y . nCtJuvcroc'L q()v{;)r.'y eX' :;6. l-~·\~ ',0.01'0 .. HO?. .; 
I r .. ··~-':· '-1;:' '-ll~'~;~;':t'''''''' .. ··l~-,~;:~:i{ -.. - ... '1~;o-t"-"""'" ..... ~:~ .......... .~-(;:;;~;.~:.- G:~;;~·13/i~(··~~~ . -t--~ 

i 
I , 

<0.05 ! 

'(0.05 
f 
: . 
t 



50. 

{i:1:miting Dep~hs -Length. co-re-·I~i;6~;e p:;i~~~t Asse:y 
sampl of f Core . Re- Recov- of Result 

No. Core From. To Recovered covery ered l~ll Core W03 
~ , ---~ - \ ...-._,-L..o......,.--.:.-~ 

Jf.n. Feet Feet, i Feet % Grc'llTIs Grams/tt.. ! % 
, . . i . • I 

49. 
50 
51 
52 
53 
54. 

, . , 
. j 

. '1 . '. :n-. e 
\I 

11 

II 

11 

.' 0:55 II 

56 
057 
0'58 . 

II 

11 

\I 

J2riJ:.~_ Ho~~232 1 Si te 30 (cant to.. ) \ 
I ..... , I. . ... --...... '1 

141.5:. 158.0· .. · 9.8 93 6642 678 
158.0 163.0 2.9 58 1600 552 
163.0 172.5 9.5 100 5705 600 

: .. 

172.5 183.0 10.4 99 6310 607 
183 .. 0 192. o· . 8.1 90'; 4720 583 
192.0 : ~Q.2. 3 6.1 59,. 2899 475 
202.3 '212.5 8.2 80 i 3959 483 
212.5 222.3 8.8 90 4959 563 
222.3 236.0 6.8 88 3650 536 

'.0.4. 
0.05 
0~25 

BarreJ:t 
" 
II 

.' , 
it 

II' 

\I 

" 230.0 23.9.5 8.5 90 4700 ,553 
~--------- ------------ ----.-~ 

:' '. --_._-------- :J2£.~lJ Hole .2~9=i=t=e==2D=-. _ ._-,--_ 

~'cg6 ": ':: ~i 
.61 II 

Ic62 ~ 11 

I
IC63 . il 

c64 .. \I 

Ic65 '. Ii 

1

066 ii 

067 II 

1068 11 

!~9. :: 
!V'/O 
071 \I 

07'2. II 

7'3 II 
, J. __ 

074 . ,. iI 
C75. :: 1I 

76 ' ... 11 

1077 \ .'. \I 
~. 

, '. 

19.0 
29.0 
'40.8 
51.0 
61.0 
71.3 
84.5 
89.4 

- . 97.0 
105.0 
115.7 
128.6 
137.5 
147.5' 
159·5 
175.0 
195.0 
209.0 
220.8 

29.0 
40.8 
51.0 
61.0 
71.3 
84.5 
,89.4 
.97.0 

103.8 
115 .. 7 
·128.6 
137.5 
lL~7 .. 5 
159.5 
175.0 
187.0 
209.0 
22(h8 
22:8.0 

3.9 
4.6 
5. T 
5.7' 

·9.2 
5.7 

, 4.9 
. 7.2 
'6.8 

.' 9. 2 
\io.6 
. ·8.4 

. 8.1 
9.2. 

12.3 
5·7 

12.8 
10.2 

6,.1 

39 
39 
56 

.57 
89 
43 

100 
95 

lOO 
86 
82 
94 
81 
77 

. 79 
. ' L~8 

92 
81' 
93 

1650 
2145 

·2550 
2500 
5139 
2785 
2745 
4609 
4049 
41'74 

. 5680 
l.~390 
4130 
'4955 
6425 
2757 

'6895 
5655 
3625 

~-.---.---

Drill Ho1e-sS, sit~ ~ 

,423 
466 
447 

.. 438, 
559 

,,471 
,560 

.. ,640 
· .. 595' 

Bar:cen 
il 

\I 

" II, 

II . 

0.,6'5 
.. 0 •. 45 

0 •. 3 
'519' 0."1' 
536 0.·05 
523 Barren' 

.510' ;l 

, 539 iI 

'52'2 &I 

. '.484 i~. 

'539 't 
,554 It 

541 O.;L5': 
'-~;"""----, , 

"-07-8....:.."··-· -"-1--~---0----"-1-0-.-0---2-.o----20"---1-590-:---'"79'5--- 1 .. 65' 

1

079 " 10.0 20.8 3.8 . 35 1730 ,455 ,. 141'5 . 
e80 II . 20.8 30.3 8.2 86 5160 622 0.,75 
IC81 " 30.3 40. 7 9.7 . . 93 5910 ·609 '0.·4, 
lC:82 . II 40.7 48.0 6.9 95 3880 562' 0.15 

)1.gC~8~5'.. :: ~~:g ~~:6., 1§:~ §~ ~6~g §~~ g:~~' 
" 68.0 75.7 7.2 94 4380 608· . ·0.35 . 

1086 " 75.7: 79.7·' \3.3 82 2270 ,688 ; 6;:55:." 

!g~I :: ~6':6 ~~:~ §:~ .. ~ .. ~~~g'.~~~ g~~5 
089 II 96. (3 :L.06.5· ': 9.3 96 5420 "583 0.'1 
090 11 106. S 116. 7, . , 9;.6, 94 4630 ',482 0 .. 05 

" 091' II 116.7 124.3 5.6, 74 3460 6i.8 0.1 
" 10342 - "11 124.3 127.3 . 2.2. ,73 13a5 '629 <: O.O.!:( ! 

IC3~~' \I_~7 •. 3 ___ 1-,-42..~ __ 1~_0 __ ~y~_._~77._0 __ ...... ·5_21_· _ <.0.95: 

~~,. _____ ........ .E::~11. ~ole .. . ~~~:r.~..9;r;j.JJ~~f2QJ .. 
:0349' 2..34 
0350' it 

0351' 1 .. 17 

o 
. 4.0 
13.0 

_'4- 0 2..2 55 21-1-72 . 592. 0.75 
13.0 2.0 22 ~870 '492 i 015Q 
·21.0 3 .. 0 37 '977 .' ;34-8 0.: 4:9 

_....:..-____ -'-__ ---l........:.. . ..:...-....... _. ____ .. _~.-..l.s._ ....... , ____ ___'", __ ._ 

I" , 

.. 

• 



• 

. ~ 

51. 

>.--...... ~.: , .. ' . '-~----:-. .. .. ... . 'Weight ·Weight. 
: _ Di,rup Litlliting Dej;)t~s Length Core, of Qore Per Foot AsEjay 
,ampl 0f: _ . . ., . ,of '.Core' "Re... Recov.- of .. :,', I' . 11,8S ul t 
, N0:~·.lcdr:. ,Fronr', "':'::'_.~Recover'ed\.cOv.~ry ~ er.~d ' , Ii;.; CorE( W03 . 

-.-. - ~ .. " In~·.Feet· Feet Fee.t % Gre.'IDS " Gro,ms/Ft. ·rb 
. '\,': "" I ,:' 

92 Ii 
93 ':., II 

,1. 
'94'" ". Ii " . \ 

95 -'. ": " 
96 :'.: .:-: II 

:944· -.. :.'. I.' .. 
345 " 

68 •. 0 
74.'0 
82 •. '2 
92.0 

102..9 
.115.'3 
122.5 

QrJ.ll Ho:1..~_.l6, Si_t~e 3E 

74~o 
82.2 
92.0: 

102.9 
115·,3 
122'-5-
133.0 

.. 

3.4 
7~:4 
9;6 
9.6 
9.8 
7.2 
7.8 

57 
'·90 

98 
88 
BO 

'100 
'74 

1889 
4752 
5860 
6080 

:5690 
4206 
4474 

556 
642 . 
6'10" 
633 ,. 
581, 

·584 
573 

0.05 
, 0.2' 
0.9 
1.0 

, 0.1'5. 
<0.05" 
<0~b5 

~----- .. - .. ----,--. ------_. -~-.---.---.. -
, . 

0352· .;Li 
t. ' .l.. ... 

097" ,II 
~C9S' .. '.1_ 
099 1/ 

; 0.0 II 

. 101. Ii 

'CI02 .. ' 11 

I C103' u 
. 104,. 11 

'C346·. II 

0.347· II 

18.0. 

53.8. 
61.0 
10.8 
8i. -5. 
92..0 

101. 0 
111 .. 0 
122.5 
131~0 
143.0 

I£j. t1:. Ho 1 L?.7 , 8 i t e bbP 
24.0 
61~'o' 
70 •. ·.8 
81:.5 
92.0 

101 •. 0 
111.0 
122.5': 
131.0 
143.·0 
151.7 

2.6 

6.0 
9.5 
9.5 
9.8 
8 •. 8· 
9.5 

11.5 
8~'3 

11.'8 
7.'2 

\ 43 

, -83 
.. 97 

88 
:93 
98 

.95 
.100 

98 
98 

: 83 

---.~-,-. --. .,::-----

1484 

1285 
5770 
5430 
5690 

.:5680 
61'45 

: '7,800 
548Q 
641Q 
3532 

\, 0 15 '" . ... 
,1 " , 

0.3 
0.1 
0.1:5 . 
o.i .::. 
0.45: . ' 
o. i!5".· : 
0.9'" .' 

4'", 0., . i. 
~0.05 
<.0.05:," 

! --,.._. ----.-------...... -------------------.-,-,------------:f 
'" \ ... 

Drill Hole 2f32 .8.i t~ 
~,----,.,---------.----.-.. --------.-----' . __ ._-....;._.;., .. 

I '. 

: Ole5 .'. l~' 
!o106. 1.1 

: OlO?'. II 

0108 II 

C109 11 

110 11 

: 0111.:. " 
. 112... il 

113. II 

114 '01 

115. II 

116. ',I 

i 0.117. II 

: 0118. il 

1 119.' 11 

: 0120 II 

; 0121. u 

3.0 ? 4~ 8 : 
4.8 15.2 

15 • .2 25.5 
25.5' 30.2. 
30.2 43.8 
43. 8 . " .-52'.2 
52:.2 61.2. 
61·. 2 74~3 
74.3 82.7-
82.7 96.0: 
96.0 105 •. 2 

10S.2 116.0, 
116.0 124.0 
124.0 133.0 
133.0 142 .. 3 
142·~ 3 15'3.·4 
153.4 162.3 

'0 II lq2.3 172'.0 
i~------~-----
I 

1.2 
10.2 
9.7 
'2~5 

13.1 
"6.8 
7. L~ 
9.7 
8.4 

13·1 
7.8 
8.1 
·7.5 
8.1 
8.9 
9.8 
8.9 
9'.6 

? 
98 
95 
53 
97 

·81 
. 82 

. '74 
100 
.,99 

85, 
75 
83 
90 
96 
88 

100 
'. 99 

780 
7130 
6910 
1370 
8470 

. ·3230 
3580 
5470 
39.8"0 
78'90 
4259 
45.90 
4600 
530.0 
'4530 
5852 
'5129 
4895 

950.' 3.i, ;: . : 
699 . 2.35· .. ·· . 

· 712. 2."1'.' ': 
·708 .2."85 ..... 
6~-7 0.7 
475 <. 0.05 
48Lt- ' . L 0.-05 : 
564" "0.25 ... 
474 . ·b. 05~' . 
602: . 0.6 .' .. 

· 5L~6 ' "0 .. '45: ' 
. "56.7: .' .0 •. 15' . 
· '6i3 .: .. '0 •. 45: 
· '654 ... .' '0.5 .:.;. 
'50e i\ .0.15: 

: '597 .~:·o~ 05' ! 

'576 <:::0 .. '05' 
510' ~ .. G. 05 , ______ --:- . ___ -.a..- . 

'\ t \', 

! 
i . . Dr:llJJlo~9p Site 1Q !,' ., 

.' 

: 03.40.. 
0141 
C142 

'0143 
: m.44 

0145 
014G 
C:Lt1 

iI 

II 

\I 

\I 

70.0 
81.0 
88.0 
98 • .5 

106~.2 
113 • .3 
120.0 
126.5' 

, ,;'. 

-
81·.:0' 
88-."6 
98.5; 

106.:2 
11.3.3 
12.0 •. 0 
126.5 
136~5: 

------..:...'--,...;...--'~ 
':-; :17. 1051 556·· . '0 .. 2':"" 

. , ,57 2145 "5'36, '.' ;'0.9' ; .. 
., "31 '1850 '561 .', .0.15" 

... ,,: 33 'i380 '552 .' . :'O~55" 
.. "" 95 '4260 617' '. '."0.: 95': '. 

96, '3937: 615 .. ':'0.6 
.100 4124 "634 . 1.3 

98 '6400 '654 . :0.7 
" ' 



t '. '. , 
, , , ' ! 

a " D' i Limiting' '. ',' ~arn. 

~ample of: 
~, ·No. ,Core 
( I 

,w-om 
I 

:In. 
; 

Peet 
: 
.-

: Cl4i)' :'~i 136~5 
: 0149 ' I 148.,'4 
: 0,150 II 158 .. ,7 
C15~ 11 170.0 
0348 II 180 .. ·4 

.' 

'52. 

---..-~:-.....-
" ,:' 'I : 

; 1;1e 
' . 

Depths ; Length ,Core of 
" '. oi;- Core, Re- Re 

To' , -Recovered eov,ery e' 
-- ---:- _l 

Feet Feet % Gr< 
- , 

Drill 'Hole 2~..L:.Site 

148,-4 11 .. 2 94· 7 
158.7 '9.8 g5' 56 
1; 70-~;o 10.7 '.95 6.~" 
1:89.4 10.0 96 63 
1-93 .. .0 11.9 95 56 -------_._- -. . 

Dr i 1.~ .. J.Io;Le _.20 2 ~i t e" btg. 

, 
, l. 0.8 
: 0.05, 
, 0.2" 
'0.2 :'" 

.. O.O,::,<! 
... -,~" 'I 

-' ,I . ' ", 
~ • _ I' .0, .... 'i 

..,..-----------'---, _. ,._-------,--_._---
01-22 1i-
0123. if 

0124 ii 

0125 '. 11 

0126. Ii 

; 0127' ;1 

! C128 1I 

: 0129' Ii 

i 0130' Ii 

0131 II 

0132· II 

, 0133''"' It 

. 0134-' II 

0135 - "\I 

0136 il 

, ,.013.7.. II 

: C138 It 

0139' Ii 

0240:' II 

0241' II 
.---~--

3~5 
10 .. 7 
1-8,,5 
29.2 
40.0 
49.0 
57.5 
63.2 
73.5 
84 .. 5 
95.5 

107 .. 5 
115~: 5 
127.'0 
139.8 
147.2 
154 .. 5 
165.,8 
179,,3 
186 .. 0 

3530 
3750 
2775 
5079 
3025', 
2225 
2832 
4162:' .. 
5337" 
LJ·9jO. _'" 
50l0',: .:: 
3560~-'. 
5765'" ! 

4779: 
4012 
2965' 
5729 
LI·315 

850 
3000 

D~_il1 HO\~D].~L_(3...!.~H!,_of~ ;2131 

527 
487 
470 ' 
535,1 
58,2 :, 
28.9, ... · 
566' '. 
54.$~,·' 
5.]4;'. : 
53~_ .. ' 
527 ' 
!?~IP: ' , 
554 ,': 
525 -
542 
559 
551 
53.4 
L~~'5 
526 

0.1 
,·,~6. (>~t:.:, 
<0.05::: 
..::::Oo05T'. 
<C o. 0 5',. '.>,~' 
<::.0.05',' ;': 
L. o. 05, ~':' 

_ ' ... ~ ... 11 
u.1·,' ."; 

<. o. 65:-,,:': 
< 0.05 ':·:-1 

Q5
" ,J <0. , , ... r 

0.1: ' 1 

0.1 
<- 0.05 .. 
<: 0.05 
<_ o. 05 
~.0.05 

0.1~: 
.c0.05" ' 

__ <::,0. ~5'~ ',1 

____ • _________ • __ ' ~. ______ • __ • ____ "--0. _, ._. __ ..... ,_. ___ ... __ ._. ___ • __ • 

0152' 1.12 
0153" 1.12 
0154 1.12 
0155 1.12 
0156 1.13 
0157 1.15 
0158 1.15' 
0159 ¢ 
0160'1.18 

II Gl61 i.l0 : l 0162. 1.10 
'. .Cl63 1.10 

0164 1.11 
0165 1.11 

.. _ ... 0166, 1.11 
0167, 1.11 

, 0168 1.11 
, 01(59 1.12 

G170 1.12 

I 0171 1.12 

I 
0172. 1.14 
G17'3 1.15 

': 0174 1.15 
: 'I 0:181 1.15 

0219 1.15 

i14 .. 0 
11908 
130.0 
140.6 
150.8 
160.,7 
171.8 
i81.2 
i84.7 
187 .. 3 
196.0 
206.0 
210.6 
215.0 
224.5 
236.0 
246. .. 6 
256,,8 
267 •. 0 
277.,2 
287.5' 
'297.6 
.302.0 
313.0. 
319 .. 5 

119,,8 
130.0 
140.6 
150..8 
160,,7 
171.8 
181.2 
184 .. 7 
~87 .. 3 
196.0 
206.0 
210.6 
215 .. 0 
221+ 0 5 
236,,0 
246 .. 6 

'2'56,,8 
-2'67 .. 0 
277. 2 
287 .. 5 
'297 ~ 6 

:·302,,0 
313·0 
3i9.5 
329.5 

4. 9 8L~ 
10.0 ' 98 
10.1 ,95 

9.8 96 
9.6 197 

. ,11 .. 0 ·99 
8.4 -89 
3 .. 3 ·94 
2.3 ·88 
8.5 ·98 
7.2 7':2 
4.0 87 

. '2'.'9 '66 
." .7fi.~ 83 '8.7 ...... 76 

.. ' :J~ 8 ; ..... 92" 
" 10.0 . 98 
I 10.1 ·99 

7.1 -70 
8.6 ·84 
4.9 ·49 

J: 2.8 . 64 
.. ;, 9.0 - 82 

6.4 "·98 
7.1 71 

26-35' 
6185 
6175 
60.84 
59-52 
6580 
5580 
2015 
1630 
5190 
3620 
19LJ-5 
1590' 
5060 
5140 
61'00 ' 
61'90 
'61L~0 
4310 
5410: 
3050:' 
1530' 
5230: 
5,{80 
3590 

5b8 <. 0 •. 051 '. : 
619 0.],. I" 

'611 0.·2', 1 

,621 0.1:- i 
6'09 0.15': ; 
566 _', 0.1' ; 
6.28 ' o. 85~: 
630¢ 2."65 '.! 
632 1.25 
630 . 0.8, 
521 0 .. 1, 
504, \ ..,<0.05 

. '524 .. ',,' 0.05· ; 
652 0.05 
601 0.75 

. ·634· .. 0,.55 
63'0 0.-35 
608 0';,80 ' 

,607 0.35 
629 0.60 
600.! o~ 8' " 
618 0.35' 
,550. 0.05 

.,559 0.4,.', 
359 < o. 05, 

¢ Core 'lIB_S re·-dri11eo.. ')ei'ght per foot taken as cLverage 
of 0J.58 and 160 .. 

.. 

• 

.. 

.-



·' 

\ .. 

r--:;, DiamO!Linli ttn~~ D6Pth1-'Length . Core weight':--:-Vleig~t~'-~ 
Sc.mple . of . __ .. _' _'.:... .. ___ . of' Core Re- of Core "Per ~Foot Assay: \ 

No. ,Core" From" To Recovered cov'ery Recov- ", o:e, Resul t 
, ered lii! COI'e W03. 

"." .. ~... . ." i ............ ~".,,--- ,.-'.....--' -. --- ,...,., --";;--1 

: , " l ill". .Fee~:' F.e~t... Feet % . Grarns Gr8;l11s!Ft.·: i % 
; ::.:.:.:. '.,'j:/.' :.":j, 'i-:" 'f,t : " ' .. :: . ';' "1" i' 

! ".'. i "r', \ .. DpilJ\ Hol~.....;gJ.._ (8i te. 1m,),:'"'' .. ·_-··_-.. · .... ··_·: .. ·;-, .... 1 " !' . 
b175 1~T4\': 54 .. :d . 6L~.!5 3.7 3J 2070 53~ ! 4.1." 
p176 ·· .... 1~:l4 "64 .. :)" 73~ 0" 7 .. 9 ;. 93 4256 . ,518 ...... ' o',,~"" 
0177 1~·12. 73.0 83.5 4.3 41 2320 469 . ' 0.1. 
1~178 1.12 83. 5 89~ 0 .' .2 •. 6 .' 47 1140 438 0.05 
iP179 1.14 89.0 96 .. 5' 6 •. 4" 85' 2090 315 ~ o. 05 
t~~~~·,~4.\,.:?:?-, ;tO~~_ 7.8 _~£J:_7_4~20._.,,-7.52~~:~ .. ::~<O ... :05: i 

I . . . . .. I 

; ',.~~il~_Ho~~_.l3.L. _(S.i.te lE)' '. '_' '. :/:":<:.' 

~~·~:1~~i~j··-:~~:§--··· 5:~~ ':-~t- i~~g": ·m· .:<g:%§ 
,0212 1.17 106.8 : 116.8 10.0 100 6400 ,.588, , <:: 0,;,05 
C2.i3:·. 1.13:' ;1~:6. 8 l~n .. 6 9.0 82 4950 ",550.'. ' . <::' 6 •. 65 
:021'4:, 1.131~7 .. 6 . 138.5 8.6 78 4500 :519:" .. <: 0 •. 05 
02i5.(", 1 •. 13,138.5 . '150.0 5.8 50 3620 619" 0.25 
c~J:6:', 1.13,~i5,0.0 154.5 . L~.O 89 2270,:' 563' 0~'5~ 
0217' lu13'.i5,4.5 164.2 8.1 84 ·.·4060a)',,·:·49i ,':·<:O.O~ 
021e 1.12·'16L~.2177.2 9.6 74.4620" 486:,,': 0·.05 
0242.' 1.13 i77.2 :18L~.5 5.2 71 '2580 ::' '496 : .<q~,~~, 
102J.~3· 1. J.5 184M 5 ·.:i94.5 9.9 99 5410,.\ 522, , ~O':05 
0244'. 1.15'·194Q5 :',2.00.7 5.7 92. 3080 516: '.<::::0'.105: 
02-45;' ·1·.·15:~·2(X).·f." .'21·1·.0 9.3 90,5030 . 5IT "L.a.' os' .. 
0.246 1 .. 15: 2.11.0 :::' .215· •. 0 ' '" 3.8 95: 246Q 619 0.7 
!024T 1.16 215.0 226.3 10.1 88 5700 . 529 ~ o. 05 
L--___ -- .. - "'-1--;: I ',' _.,----, --------

r.~-~a.~.".YieigA.~.::.~~or~.~Pt~.~p· .factor:: of 1% :~·.o .. be.' ,s.dded. , ..... " .. " ....... . 
j ".. , I"'" • • • 

! ':~.-;:.:' ',:~,:.': ·Dx:J.ll Hole 34;2, lil:l:.,te 2B).' ,,' 
~.$~:: 1. 60;":.'·~12. o' .. ' 75.0 i.6--:--:--87?-:-,,l835 346 : .: .. ~-·':"';'0':"-.·2-
~~,$3,. 1.30:,.:.'V5.0 . 85.0 2.0 ~O; .. 1070 ' ::355':'; ,,:,: q·.2.' 
"C;1.~4, 1.·75 .. ·.65.0,···99.0~ 4.5 )2'6250' "'508:,;": 0.1' 
j'Ol'~5: . .' 1.15" ·'99.0 :' 107.0 6.3'· 79 . 3940 '.' .: 592':,·,' .. '.. O. i:" 
I 0l8br 1.11, .. 107'.0 ,'1'13.2 5.9 95 3270' .... r 56L~: . .!: '<' .0.05 
:ca:87.:; 1.11~ 1~3 .. 2 119.9 6.0 90 3645'" ... 619':,' ';. 0.1": 
! Q188.-: 1.11 1,19.9 127 .. 9 6.3 79·' 3835 ' ,'.620": 0.'1:S 
lq189' 1 .. 11:',,127.9 135.4," 7.5 100,.' 4920(a)' ·:.-;:681:,·i .. ;, 1'''05 
10190.: 1 .. 15 :135.4 146.6 ' , 11. 2 ( 100"'.' 7690 .,'. , ".650'·· ,:: 2'.55 
I 0~9i I .. 11 1L~6" 6 ,153.2" 6.5 98'.' 3840 (b) '." ': . .581: ,. ":'. q.35' 
!C192': 1.11 153 .. 2 ,'1.63-4 9.4 92 . "4850(c).· .. ~ 551-.~·· >:::0.05: 
101,93' .. 1011'-163.4 ':\.,;1]1.0" 6.9· 91':' 3260 :481:;':<O'~05~ 
i0l94' 1.11. 'i72.8 .<::178.0. 2.4 .... 46.· iL~15 /::\' .~·60o.· i .: '.~0 •. 05 ! 

:GJ.9S-::' 1.12 ':1.:78.0 ',.'189.0.' 9.8 89 .. ' ','6117· ·"':624 :,,; '1 •. 25, 
: CXL96: 1.13: :1'89.0 ':. ';191+.0" . 3'.6 72' . ",2.342 ': ' . .'" 639 .. ,:O~ 5· : 
: 0J,9T 1.14·194.0 \ "204.0'.', 4.8,,' , 48." "2790 .,:' 560: .' .. 'l~ 05 j 
101$8 1.14, .. 204.0.' 2'07. 2 ~.' 3.0:-', 94 . '. 1890" ". 607 .' . .: Q,.35! 
: 0199' 1. 12,':2C17 .2 . ':'217.8 9. 7 . ,::'.l. 91"'" 6330' . '·,",652. .'., '1:.4 : 
I 020"0:' 1 .. 12:.217 e 8 . ~228. 0' 8. 7 '. 85 '. ' '5740 ....' 660 :'" ;"1.2.: 
10.201" 1 .. 12,228. 0 ' .. ~ 236.2" 4.6 56, ". " 3030 '", ,': 659 :' .. : .1'.05: 
I 02.02' 1.12' 23t)~ 2" ': 245.0 .'. 7.2 82' .. ',:: L~510 (b) ..... 651' , .. :. O~.95 : 
: C~O·.3.' 1.12.' 245.0252.0 '.... 5.6' . 80·. . 3600 "" .. 643,,· i :'0 •. 8: 
I 0.2.0'4' 1.12 .'252.0 261.6 I. 7.6' ".' 85""'·4635 ., '. \. : 610 ' . ..i. .!O.~ 8" ! 
li0205 1.1~ .. 2.61 .. 0' < .. ~65.0·:· 4.0 , .. -:, 100. ·-:.,.··.2627',· . 645:: .. " (orr) I 
11040'6 1.1~<.265. 0 ,' .. :270.0' 5.0 ',:: . ~. , loa ' .:: ; .2889 ',. :. :.: . 588· .. >!. :'O~ 2; , 
! 02.07 1.11 2.70.0 . ~.''280.0:·· 8.7," 87 ",5030" .'." 588 .. -, .:.,c:O.05: 
'''020'f3''.'' ·;i:i2. 280.0 " "285'~ 5:", 3,.8. . ... ,"70.' .. 2150 ...... · . --566" · .. · .. zo~ 05 
,G20~t:.:·1.12,,285.5, .293.5· .4:.3' (' "":"~54' '2045": :', :,.6J.;5:·' .. <-:'0.05 

. 02,3'9'" 1.12 293.5 "303.2' 5. c)' . 52 23'87 477 '" o. 05; 
'---_._ .. ,-_._---_ ... _, ... --"* -----_ ..... _------------. • ~--~ 



: 0 1 ~: II \\ "i d - .. u 

ad-olea. 
. li ~ .. 

: ";'~'al": 'VVeigl1"i:~c<)l"~8Stlon :Ec:.c·'~.):e Of
i
? ::)f.;~.' cent. i"t'o' l:ie 

~ • \J,;I • .,' , - \' '.' .! ... ~ ~,.' \.' -,1 \ 4 '.. Ii .- ~~ 

': cl ., .1'·'·,' . 'I ..... '. ii . ','j ',', " r:"" '" ;", " . 
~ I I !., I, .. " I P 

.' ., .. " . i, .'. " ".' i ":. L,.... ..; . :J . ', ... !. 
", ., . , 

, \} i, 

• •• - • - • _,.1 

'--. -----------•• ,1 I,J '. , • __ ... ____ .e..-..... --.- • -"-'--"'-T--~--t--""""" . ~ , 

Dic:,m. Lir:.1i ti no; De)'Chs 
'~c".mple of' 

, Length Core '\:Vcight '(v'Gight Ass8.Y 
,of, ,Core :!1El- of Core Per Foot Resul t 

No. 
j 

Oore Fro[a 
, . To --- -, 

.. -_._-
, In. Feet Pect 

.. ,D~1id-l 

0258 ,'0.82 131.0 1'36.5 
0259 0.83 136.5 140.5 
0260 0.83 140.5 147.2. 

··0261. 0.83 11,Q. 2 ... : 152' .. 5 
C26?· 0.83 152.5 162..1 

: 0263 0.83 162.1 :' !':'~' 168.3; 
" 

0264 0.83 170. 0 ~ :. 180.0 
0265 . 0.83 180'.0' .. ]'°9 ,,, . u • c.::: 

0266 0.83 18S.2 195.0 
0267 0.83 195.0 205·U 
026$ .0.83 205.0 211. ''.' 
02it9 0.83 211~0 :.221.0 
0.270 .0.83 221.0 231. 0 
027,l 0.83 231.0 . <":39. G 
027.2, ,0.84 239.8 "I :(250. C ' 

nec·~JVe.i.."'.eC:: cl'vel'Y' ~,' e'cov- 0';:> "10 , , : " J., .' ~v 3' . . ' 
.... '~l'" eG 'It'-'( Core' " 

-:-----~-, --- --- ' ' '._ •• . . ..t,.---~ 

Per:')t %, .Gr2,ms '.'Gl'lc.1':1S/Ft.. % ' ' 

}-! .• 2 
L! .• O 

. , 5.() 
2.'2 . 
6.8 
3.9 

76 
100 

75 
L~l 
71 
63 

\ : 

.' , 
, . , ,I': 25: 

0.95 
0.2 

. 0.·1, . 
0.05 
0 • .05, 

9. <) 99"',3390 623' '. ' 0 .. 4 
8 .. 1 M~' '2812 632' " 0.2 
5.6 97· 1670 608 ORI ' 

10. ('J 180 3~.77 634'. '.J 0.5 
0.7 11 247 643 0.15 
51.9 99 36L~O 670 O~ ~·5 
9.4 94' ,.jI65 614 o~15 
7 .. 9 90' ,:-:~440 . 562 '., o. :f5 
q 7 c"''' ')<''''7'' "·55? 0-;,05"'" ." 7~' '¢' u ~ • 

0273'.0 .. 84 250.():' ',:261. C, S.l . 77 >'2670 .' ~2~., ,< ," 0' •. 0,5 . , 
__ -;-, _ _ • _______ r ._"":;"~"":''''' _. __ ... 

Weicht 
"':'~-- ...... -- -------,-_.-:- --.---~-.. .:...,..;..,-.-,.... -~~ 

cQr~'~~c tion< f::::.ctor \J ri'ifol'm D,ha. not :,,~)pri'ed •. " : ... 
• 1 ~ ... , ' t'· _ .. 

. - .. .. , , . -.. .. . . , , 

.' , 'J2~:))'~.Jt:g.,.j~3 i t ~lliil 
... --.-.---~ ----..... .-.---~----.. 

0220 1.15 81 .. 0 ? 86.5 3.9 : 71 . 2590 (8.) 654 O.O~ 
'0221: LIS: 86.5' c 4 ·D"·., . "6: .r) .83 .. ,:' ·3340 .. 'tI 5 O •. O~. 'j ... ., .' "--

0-222 1.15'· . 94.0 104. ~:)', 9.8 93 '658C' ,,' 42 0.1' 
0223 1.1T· : .. 104.5 115.0, 9.4 89 5990 · r6 . 0.10 
0224 1.19 115.0 121.5 5.9 91 3670 , 49 , .. 0.1, 
0225 1.10 : 121 .. 5 128 .. ? ~.O 90 3570 " 23 0.05 
0226 1.11 128.2 137 'J 9·0 100 .568(": ,," 6L.~2 - 3·1' " ..... .. '- . 
C227 1.11 1 -7 ? lL;-3. :~ 5.2 07 3070 607· 1.0", , -:J .. ,- .. _. 

0228 1.09 143.2 152.8 n (' 92 5.0)(\ .618· o. 8~ . UltC .. , 
I ·C;22·9 1.09 i ' 15;':.,8 ,162.0 7.5 81 [;5::;0 " . 6L!·3 o. L~5 
, ()'230 1.0S 162.0 166.1 3.1 76 IGOO 550 0.10 : 

'0231 1.09- 166.1 171~ li n " '::;6 ·1,'..;·30 5.44 0.05' c:~. v ,,' , 

02.32 '1.12' 171.0 '178.0 4 () . ~ 57 ~21jO 538. 0.05 
02.33· 1.12 . 178.0 188.0 1,' !\ 100 5710 ~77' , 0·5 v ..... ' 

0234 1.13 188.0 192..0 2.6 75 1497 571 0.4 
C255 1.12 192.0 197.3 5.1 96 " 2D90 572'.', " 0~25 

'02'36 1 .. 12 197.3 ' .. 202.8 5.0 90 . 2775 561 0.05 
, 02..37 1.12·' 202. B 211.8 5.3 59 3390 646 0.8, 

. 023'8 1.14 211.8 216.5 4 .. 3 91 2770 '6511", . 0.35 
0248 1.12' 216.5 '2,27.0 ' 9.9 ... 94 5850 ·:'·591' f

, o.~. 
! 

C2L~9 1.12 0 r)7 0 237.8 10.0 92 6320 638 0.' C-t- • · : 
0250 1.14 07.7 8 ' -:251.0 8·9 68 5150 584 ' 0.;'05, c_.-/ • 

.. 

0251' 1.12 251.0 ()c:: (1 .... , 14.7' . 67 2660 572 ' ! 0~05 '·'-:JO. u , 
'0.252 1.12. ~5800 'r266.6 7.8 ':)1 , . ~;.2.80 ' r 554 0.05: -. 

i 
0253 1.12 . ?,""'" r ):;':'77ft 2 9.9 93 5710 583 0.1 ,_vo .. v ~ . · , , 

0254 1.12 277.2, ,., 'f,n 8 4 El.8 79 ' " 1.+900 .. ' .. 562 ; . . 0',:05. , ' ,,-0 • 

0255 1.12' 
. , 288.4 . '''293·5_':' 4.6 .' 

90' 2580 ,.566.: O.OS' · 
'LS256 1.13 293.5 313 .. l 1 13.8. 70 .. 7640 .' 549 ' , 0,.05 
, '0.2.57 ", 1.1~ " 313.1··· .. 329.3. 13.6 84 , 7610 . " '560 . 0.1 
: . .. -.:...-. ., ._-
\ (a) WeiGht 

" I' fs:..ctor of: .. 450 to ~)3 'd - to s2.L1ple ·0220. : cor 1'.e,Q.tt a n .e.Cl ect.. , 
it' ~i 11 'rI -1% .1 ~ . ... ;l il , 0221-257'. . . . - . - . ..-~. ". . ,." , . 

• 

• 



~~~~~---.~.~~~-~--~~~~--,-----~~-----~------~ 

:Jr-",,,.,.. ..• """,,-:". _J.....,.,..._-'---,--. ____ . ..,.... ~--- ._..,-..,..... 

In. p.e~t Feet Feet 

. \ . 
Dialil4 Limi ting Dep;ehs Length Core Vveight \ileight , 

SE\lppl·e. io:£' _. . . of Core:, . Re-. of Core Per "F;oo-t A[3say. ! 

:~ No~· ¢ore From. . ':):,0 .Recovered covery .Recov- of!~ ':.: Res·ult.· . 
er eeL 1 tr Cdr'~'i:':"": ~fO 3 . '.' : 

--j'J ~~Gr-1~-;;s Gr2:.ms/F.t. %' 
{. ',. 

J2£l.11 . HqJ1e -?1i-h~:h t E! . ..1Q2... 
~ ."..", ... , ',' '. ",....', ' - , . 

~I 

I 
: 

f
Ell Weight correction factor of 3 per cent" to be added. 
'co. \I 11 n 11 2. II .1 II II II 

U II II II 1 \I " II II \I 

.J 
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o .. Di~1-=iti~ De~th~·· Le'ngt~ core' bi~~;e' ~:;~~~;t -Assay 
Qample ,of ----..:. --' --__ ,,_ of ,Oor.e ,Re-, IRecov- of ' Resul t 

• NOf'.' C;ore ~Ol~_~~ Recovered cov.~f'Y ered ~i:' Oore. ,W03 

: 'Inc Feet' Feet, Feet ,.j; %, 'Grams 'GramS/Ft·"·" % 

- , 
DX'il1 I-IQlSl, .-3811, ' (s~ t,e .. 3G.'1.. 

032J.·'._1.16 249,6 2-.58.8 8&5 -,92 5d~7l' 560., <0~'05' 
0322·.1.1_16 258",8' 268.1 9.0' 97 5738 c), 598 " 0~)5 
0323-"1.17 268 .. 1. '278~1 9~8 98 ,5902 '543 '~0.05 r 

~03~2_4~1_._i~2!~,,~~; __ ~ __ 2.8_)3_.~8 ____ 4~~~9~_,._ .. ~7 . ____ 29~L~~0~~,~ .. ~,~.?~-4~0~,,-,~~~,.0~::~,'~~?~,,,~,~ 

I, 

" , 
. ' , ~---~--~~, --------~-~----~~----~--~--~~~ '" -, ....... ,- " ",: 

0325., Ie 75 6L~,~ 0 Sf. 0 3.8 , 95 2970 2. 
0326. 1<)1~ .. " 68 .. 0 78,,3, 1,,8 17 ,907' b, 

, 0327. ':1.~18,", 7S,~3 fJ7-;,O 2 .. 9 .33 1627 b, 
032& ,1~18 : 87.0 96~4' 9~1 .97 6350 c 
0329. I 1 .. :,~. 96., j :,J.07" 0 10 .. 1 ,95 ,65l.jlj. IJ 

, 033Q lel~ 10'!aO ~18~0 ' S~8 ' ,89 6269 c 
G33l 1 .. 14 118" c ,:l.231? 5 561 " 93 .3312 c 

: 0332 ,123,,5 130.0 1.8 '.28 ' 969 d 'j 0333, l~J).+ :,30-;0 ),38,,0, 7~3 '.91 4850 
; 033410 iL~ 1]8 .. 0 11-1,8 .. 6 6.1 .' 56 3600 
"-e:3:35"~~15 :i.:-~.(3~e "JJ,o.o 6 .. 3 56 4212 

! 
C336 ·1~Q.9' J.GO.O 168~O .2,,4'" 30 1482 
G33~ 1~Q9 lS8rO 178a2 ~~8 . 96 5740 c) 

,0)38 Iftl0 173;2 188 .. 8 9~5 90 5180 
I C339 1n10 188~8 193~5 9~8 92 5540 
I C.3~.O 1,,10 :.99", 5 . 2l 0" 0:· 5.5 52 3145 
l-d:341 "1<,10' ,2: 0;,0 217; ~ 5 1,·9 25 945 , 
; ... ----,--~------.- - ------, -" 

nrrrection factor of 5% to be added. 
, il n," nd \I 11 II, 

':"7° , 
a let!. ";1 

liJ 
il it , 

cf core to be calculated from weight 
,',_,r.> sc' .... ple 331 ' ,"-,_ wA._.~ • 

.----'!""\ -:-, -:,-, --~.---.. ~~-,.-.-.-, ._-- .. -.----,~,.-.. -----.-

0353 1 .. 14, 
, 0364 1,,14 

1 .," 

o 
10 .. 0 

C355 1" 13, Ll·OQ 0 
0,356. ],,, 13 L..8c.O 
0357, 2.12 56.1 
C358- 1 .. 12 65~3 
03'59; 1G 13 :{3~ 2 
0360, 1.13 ~4~9 
036l 1.14 94~8· 
G362 1" 14 10'2 .. .5 

I 036] 1,14 ll3~7 

12 
,'16 
· 

95 
· 78 
· '76 

91 
86 
90 
97 
80 
80 
82 

',68 
· 92 

.4088 
3735' 
3990 
4620 
5535 

,5180 ) 
.4300 ,b 
,5165 
,4432, 
3505 

<2340 
.6935 

301 .' . < 0.05 ' 
495 ,'0. ~5 
51l ,', 0.4 
629 _ o~ 25 

. '637 0~3' 
623 ' 0~3 
632, 0'.25 
632 " 0.5 
647 ' ,I, 0.,85 
575 : ,', ' ,,<:, 0.:0'5 
639 ' 0',,4 
657 0.5 
618 0~2 
511 0~1 
59i 0.'15 
598 0;2 
520 ~'O.Q5' 

. ! . t. 
~ • -_ ~' .... ""0>·1-;1 

per 
, " 

',J 

558 0'.45 
554 0 ,1'6 , '" 
534,<. o. 05 
588 ,,6,,"25 
576 " 9;)5 
648' . o.;t , 
543 ,<- 0.05 
577' "., "<. b~ 05 
566 '" ':< 0;05 

, 548. " . ...::::: b~'05 
520· .: .. ~~ 0.05 
3l.jlj. , . <. Q~ 05 
485' '.,:::. o'~ 05 
,528 ,:~ Q~b5 1 

0364 1~14, 12401 
036§ 1a14 J36r 1 
q366 1.14 143.0 

_~ .... ~_; ...... -~...-.-., .... , ••• _ <t ... " .. t - .- .-., .-.-""........-..-~ ................... ':: -,.,. .~- ~- ~ ... ------------"---.:.----~ 
• 1," 

. ,(a):' W:,;:i.ght' ·ccrr'3'c:tio'n factor nf, 10% to 'be added.,,' 
, (b) 11 . "", II ,: tl il, > J.% \I 11, ,',,' 
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; ~ : ) ;. \ ~: 

.. 

. ",: .' ~... . \ .. 
._-,-_,--.,--. _____ ' _.,......-~ ___ ~-_- • d •• 

, ' 
!', ' ~:, 

;,.-...._-.. -. ,-,-_.--,-------.-,.--, .,'-' .---:~-.~.-,. -::--._'-:-, -.--~.-'-';':,.'''' .. ,-,.-
038.3,·1.14 ":':.1::'96.0 ,:"102.0 _ 5.8 '. 97 5872 ,::,.650'.: ... ':0.-251:', 

0384:.,1.14 !::i02.0 ".,107.1 5.1 .. \'100 -3480'. ,L;' 665' .. ' 4 .. '05';':: 
0385 ',~ ... 1.14 i07.1· . ':114.5 . 7.1 97 45'85 ' , ' ... :629 .~: 0~';45~:;'" 
038:6 f .1.15' ' .. 114.5 :: 12'0.0 L".l 75' ,2355 ,". 549.: .C:::: o. ~5l' , 
03.87· ,1.15 120. (j ;:';',124.0 3 .. 8 95. 2605 ':, ',655 .. " ,. 0..; 25\'·, 
038'8' 1.i5.' 124.0 131.5' 5.6 75 .3160 '.. 539' .«0.:051.:' 
0}89 1.15 :.131.5 >.'14"3.5 6.1 .51 ,3470,',: 543' " 0 • .105;,' 
039'0 1.15 .-:'·,l43.5 : ,'-152.0 . 7.9 93 ,4645'; .',' : 563, ... ",:, 0~:05: 
0391. 1.16 ' 152.0 ' '164.0 ,11.6 97 .6456 '.", 522,' .. ' 0.25 
0392 .. 1.16,.1'64.0 ;".' l1L~. 0 .::' 9.6 96 .. 6490 a) . '.: . ,634, .'. 0.4: 
0400' 1.16 " 174.0' :.·18'6~0 :": 9.8 82. ,6487. ".~:' .621~~: .. :: 0.6 
0401 1.10 . 186.0 ' "196.0 ,:: 9.9 99 ,,6350 .. ',.;:,67l:1,.j: 0.8, 

,0402 .. 1.13 196.0 20L~.0 ,.;.' 7.9 99 5000 . ·,·:,:626.r.j~ 0.5. 
: :0403' 1.13.. 20L~. 0' ,': ,~6'8. 6 ,,;. 4.6 ,. ... '. 100 , 2653 ,. :~572. ... c( 0.'05' 
i .0404. 1.13 2.08 .. 6, ". " ;216.0 6.9 93 ,445'6 :..:. "634 '. 0.2:: 

0405:, 1.13 '.' '216. 0 ., .2~.3. 5 6.3 84 .,400'0 , 630.:, ' .. o,}{ I,~.·, 
: 040.6:'. 1.14 : '.'223.5 ' 23Lh 0 ~' 9.0 86' J~965, 537, £ o. 0,5, . 
! 0407.:': 1.16 ~:,_ 234.0 241.0 ... !.4.5 6L+ •. ,271'8 ~:'. ,566 : ... 0~'1 ;..:. 
10408, 1.16 '241.0 25:0.0 '.,", 8.6 .. ,' 96,,' ,5.27.0 "' ' 569.: .~0~05 
I ' : " -'~:--'~::----~-II ~~ 

! .......... ::.,.'.(' ":-, .. (a)'~·.1j1Jeight."C'.o'r~e.c.tion._.f8.C:t_6r. of 1%'t6':be ~9.9.e!i, .f.-'_ ".': , 
• v • .' 

',' . . ' 



h ·58. 

J2pill Hole b!:.:2.L-(S2.6 E2.,St/L8 South). 

0409 1.18 36.0 '. ':'45~8 .'.,-. '-"7~6" ·.'."·:\n· v · ... " 4~ib' -'. ':'-"570 0.05 
041Q 1.10 . 45.8. 5L~.3 7.3 ~ '86,:4060 ". 582 .,~,I: 0:·'05'·' 
0411. 1,,14 ··54.3 63.2 7 .. 6, ·[35 --4240 "·543 .:: '<0.'-05 
04:l2..1.14····63.2 '.70.2 5 .. 4·77 :<.·ii678 ) '483 ·:<'~0.05 
0413 1.15' 70.2 :78.7 4.4· . 52." i '2130 -... 463 '.:-' <:: 0 •. '05:. 

I 0414 . 1.15 . 78.7 . 89.0 8.9' 87 . '5'150 • . ·553 ;>1. ~< 0.:05. . 
0415' 1.15· 89.0 97.3 004 5.' , 220(z)' 552 z:> ...... n.d.·. 
0416;:1.15 97.3 10L~~0 1.9" 28' ·'1098 ',;\ 5.52 · .. .'.·~0 •. 05· 
OL~11 1.16 ·104.0 112.3 8 .. 3 ' 100 .. 5:7'10 .'. 645"'!' 1~ i 
0418 :l.16 '.112.3 117.3 4,,3,' 86 ':2535 .' '553 : ... ': 0~·:l5. 
042.9· 1.16 117" 3127.9 900' 85 - 5100 _ 531 ." .. ~. 0.'05.' 
0~20" 1.16- 127.9 134 .. 2 4,,6 .. 73 " .2335 . 476 ..... : 0~'·,o.5;:· 
042.:b .' 'J .• 16 " 134.2 142 .. 5 5.6· . 67 .' 2,9.62 a)' 496 .' .. ; 0 .. .1 
042.3.;~ 1.13>'142.5 149,,0 5 .. 4· .' 83 . 31.10 570.···;: .. ~: 0.25, 
04:13' 1.1.3·149 .. 0 .);57 .. 1 7 .. 0 - 86 -' 4210 -: 596 ".:.'~ 0.,30,' 
042L~·1.15'·"157.1 '167:.3 10 .. 2 ,;'100 6860 ··~.42 .~",-, 0.:35· .. 
0425:') 1.16" 167.3 177,.5 '.10 ... 1 .' 99 : '~f)580' ,. "J~16 .:".~", 0.4,5 
0426· 1.17 177.5 183" 3 5 .. 8 . 100 .' ':3.915 . ' . ·620 '~.' .,. 0'-,55,. 
0427·:' 1.17' 183. 3 189~ 8 5 ... 2 ": 80 .' 35.30 ::' .. '. 6.24 \: .. ~ ":. o~ 05 
042·E>().1.17 ,'189.8 196 .. 0 4.5 ... ,' 73 ·~-::25·25 ."."/516 \·.·:,:'cO.Q5 
0429:~ <:1 •• 1 T .', 196. ° 203" 0 6. 7 '. , . 96 :. \3765 '. 516 .:.' '<0.' 05·' . 
0430~'" ];·.17 ... ···2.03.0 206,,5 3.2.· 92 ,'.2235 -'.642:':· ·~0.05 
0431.·',~ l-.11.·'·2.06.5213~4 5.7', " . 83 '\3352 ., 541 :~, '<0.05'; 

~ .~~~~c~--'-"--. -.--...:-.- ~- ... ----;~-. --_ ... _ ... -.-'. __ ,I r I 

': .. " ,! 

.. DrJll H~l~_4bu_ (81 t~ 6A) •. .....-__ ~ ___ ... ~~ ________ '_----"" ______ "'_'_'~""""_4_ ...• ---- ----4 

(a) ii>ieight cOX'.i.1 ection :C2.ctor of 1% to lJe 2.dded. 
(b) Weight oorrection factor large. 
(y) Figure :Lor -:!revio\.~s sannle used. 

t· 

11-



r-r----T"-o-'--r----------:.... -' '-:-.~-' . .---+---.---.__0_:..-...-...:-_. ___ --,--_ 
:. • 1 'i i I !. 

ample 
)~q. 

: .. :';,. Limit~n~ .Dep~hs ., .~,'" J ,: i Weight 
Dlam. " . , Le.ng'eh Oor,e of Core 
:of' i _ .. /, " .' i .-.. ··01' Core 2e'- Rcoov-

" . I •• '., ,........ 

Core From: T9.:" Hecq.yered ooyetry ereci - .. --------- ---.. -~ 

In. Feet 'Feet Feet % Grc'Jl1s 

Drill Hq,;J.-e Ji-..2.L'. (Site 5A2 ~ .. 

Weight 
Per Fqot 

·of 
l il1 Oore ·13 

: 04.56 1.14 156.5 163.5 3.9 '? 56. 2868 (a) ? 
: G457 1.14 163.5 17Q.5 6.9., ~. 99 4260 601 
;0458 1.14 170.5 . 179.5 8.8 98 . 5537' 613 
:C459 1.11+ 179.5 189~5 9.6 96 '.5784 587,' 
'046b i.14 189.5 198.8 8.7 9457~4 643 
:0461 1.13 198.8 208.6 9.5 97 5812 607 
:0462 1.13 208,6 216.9 8.3 100 ~.·4714 b) 563 
OuG3 .1.14 216.9 223.3· 6.8 99 4665 668 

,0464 l"lLk 223.8 234.3 10.0 95" 6359 619 
:0465 1.14 234.3 2LW.3 9.5 95 .' 6092 624 
·0466 1.14· ·24L~. 3·· 251~ 5' .. 6.9 96'·4504 636. 
0467 1.12 251 .. 5 257.4 5.5 93 3L~63 636 
0468 1.13 257.4 265.5 8.0 99 5097 6,32' 
0469 1.13 265.5.- .. 270.8. 4.9 j .':.-' .75 2544 637 

. C470 1.13 270.8'. '.': 276.7' :5.;·0 ' .,' -85'" 3013 604 
; 0471, 1.15 276. 7 ·284.5 3.3 ?._. 42 2782 600 z 
: 0472 1.15' 284. 5 290~ 7 5.1 82· . 3'035 0 574 
: 0473 1.15' 290.7 299.0 6.5 78 : - 3781 . 561 

ABsay 
Result 

',703 

% 

..:::0 .. 1 
'.::::.,0.1 

1 ... 14 
<:::.0.1 

0.48 
0.20 
0.91 
1.01 
0.21 
0.16 
1.06 
0.85· 
0.49 
0.59· 

'::::::0.1· 
.:::::0.1· 

0 ... 27 
0.·30 

<0.1 1.15 299:1"0 305.3 3.3 53 ' >18L~1 538 ____ • ___ .___ __---.;.. ___ . .-1'-' ____ _ 

laj Wei~hi oorr~otion of 3% to b~~dded. 
b' " II II lU:: II Ii'" . " 

1° I 

o II ii, \I .' '2% 11 II" ',11 

. ~ill.Ji9...1e 46 , ..J.~i;te ..5B ):. '. --------_.- ..... ...-.-~---.....~~ .. -.----.. -~.--.--... -.---~-------- .......... 
: OL~74 1.12 i27. 0 132.0' ':. . 1 •. 1 . 22 - 627' '570 0.16 
;0475 1.12. :132.0 ':·lL~·}.4 1.6 :::, 14 .. ,.613 383 ~0.1 
:0476 1.12 "143.4 "15[\..0 '\',' 4.1 ., 38·' '2028 495' <:.0 .. 1 
0l.j·77 .: 1.12 154.0'16'2'.0 2.0 25 '.' 999 500 <0.1 
OL~78 1.12 162.0 166.0 2.4 60 .. 1340 558 <0.1 
0479 1 .. 12 166.0175.0 7.2 80 ,::, L~575 649 0.31 
0480 .. 1.12 175. 0 177. 7 1.7 63' . 962. 566 0 .. ~56 

Weight correotion large, no eS'timate made. 
\ . '. " 

.--_______ . __ ......;Jl=r=i=l:;..;;.l-liQ1.e· 5~-l620· E8.~s,ti:28._~~t~ _,, __ . __ , ____ ,... 'i 
0481 1.15 '7.0' li~5 2.,,3 51 1407(a)' 596 ~0,,1 
0482 1.18 11,,5.·. 16.5 4 •. 3 86. 3223 676 1.91 tf' 

0483 1.12 16.5' .... :. 24~ 3··.. 4.3:-'· 55 : 2716· 638 3.71 
10484 1.17 24.3·." . '34. 0 8. & 89, 4864 520 2.19 
10485 1.17 34. q. ; , 38.0 2.9 \ . 72 2020 640 2.5 
; 0486 1.18.. 38.0 :.'.42.5 3.1, .. ! 56 . 2110 613 0.65 
i 0487 1.13 . 42.5 . .47,0 2. L~ ... 53.· 1570 648 0.95 
,°0448889 1.13. ',: 47.0 . ' 5~. 5 5.0.. 59 .. 2990 b) . 592 ./ 00·" 0055 

10131:·55.5 ,64.0 5.5 65. _ 3200. 576 ~ 
0490 ·1.13".' 64.0,.'. 68.2 .',' 3.8 90,.2220 580 0.35 

IC49i· 1.13 68.2' 75.2 5.6 80 ",3580 634' 0.7 
'0492:"1.13 75.2 81.5;' 4.4 70 2520 568 0.55 
· C493: "1.13 . 81.5 91.0 8.5 89 5190 606 o. 75 
0494 1.13' 91.0 100.0' 7.1 79 3290 460 ~0.05 
0495 1.13 100.0 107.0 5.7 81 303D 527 0.05 
0496 1 .. 13 107.0·,112.0 '! 3.8 76 2.2.60 590 0.6 

. ., , ~ 

(al Weight correotion f~ctor of 3% added •. 
(b) II ,1' .1' 11 1% \I 



!0L!.97.·1,,13 112,.0 120.2 8.0: 98 5030 623 0.6.', 
: 049.8. 1 . .: 13 12002 129.0 7;0 80 J.jlj.l0625 0 ... 85 
: Cl.j;99·'.IJ:~2, 129<>0 . 138.2 3 .. 3 3~ ;L850', 56S" 0.65 
csoo.: 1 .. ,14 138.,2 149.5 9.0 79 5760 :.623" 0.3S 

. OSOI. ,1" ILl· 11+9 c' 5 158.0 7.6 89 4660 b) 599 0.3' 

.CS.02·<j .. _lL~ 158.0 i64 .. 5 5 .. 0 77 2920 ·568" .. 0~4.5 

. C50.·]·'::1,.ILi, 164,,5. 17,0 .. 0 5.1 93 3190 609 0.1'5 
C:50i.+·.I-l~I~- 170~0 180.0 6.7 67 4140 602 ~0.05 

: usos' }~14 180.0 188~5 4.5 53 2530 547 . 045 
~.6b..:~;~_~:.~~±. ___ ;188. 5_~_~.~3" ~ __ ~~_: 6~1420 _ 445... o~ 1 .. , . ---, _ .. --_ ..... 

(0) :~Jeigh-c, cor'rection factor of 1% to. 'be 8.ddecL. 
, ' 

. Dp_ig . .J!Q]....e-'ih .. lli71.E.E?:§.:tLl,M.J2.o\1tp..l~ " J._ 

- ..... - ... -~ •• - ~ .... ..-----, ...... _ ...... _-...... __ ._--.. 7" ~ I. - . ....,.-- ....... --~--~ .. ---~~~--:.--.-- I 

,:J'.507' 0 .. 84 67 .. 0 74e9 3 .. 1 39 1247 '71S,' 0 .. 2S 
C508- 0.,8::!. 74.9 . ,84.5 6.9 72 2282 632 ',·.1 .. 1 
0509' 0" 81 8i~." 5 88 .. 9 3.2 7.3 10L~0 621' " O~ 8' 
0510' 0'" 81 88.9 93.1 '2.4 57,' 868 '692 '., 0 .. 1 
6.5:1.1-- o~ 61 . 93,:1' '''103.8 10.1 '94 3272 . 619" . '1.'1 
CS~.i..2, C,,81 103,,8' ' 115 0,2 10~ 6 93 33L~3' " 6,03 0 .. L~5 
(?S~i,,3 0~, 81 115. ~~ '124."0' '1.9 22 515 ::, 518 < 0" 05 
C,:-;:.:,1+ 0:, En ::"2~." 0 131.5 ,3.7 49 1040' . :537 < 0.05 
0')".1 .. 5 0,,8;1 :J..,:51~ 5 146.5 11. 7 78 3898. 607 o~ 25 
C?l~/) ()" c. 3 ]),:.6·,5 154,.1 ' 6.6 '." 87 2282 630 0 .. 4 

, C5J.'7 O.~ 81. l5l-l- \) 1 162.8 "":. 3.8.', 44: ' 1212 ·610 0.35, 
05~,,3· 0,,82" 1.621. 8 ,'166.5 2.7 . ~ 73 . 919 a) '. 635 0~'0!5 

I 
C5l9' 0,,82 ,}66,,: ., '176.0, 5.4 57: a.4o'3 485' 0~',25' 
('52.0 0 .. 82 r/6e'o 183.0 5.4 77 ·1504 ., ,,: :S20 O~'L~' . 

I C52~,,·, ·0" 82 1[l3~ 0 1.90.2 6.8 94 2070 568' ~ O\,',OS 
C522, 0,,;3 190.2 198.8 7.8 91 2009 531 ,.:. 0,,05 ' 
0,5'2} 0078 198.8 . 203" 6 4.4 92 ,1560 730 ,,' 0,,' .25 : 
0521i' o. 78. 203~ 6 21060 6.1 95' ,1484 . 'SOI "< o. 05 I 

1-052':: Oa?G 210,,0 222~0 8.;4 70' 2823 693 <0 .. 05--' 
I C52( O~(8 2'22 .. 0 22,8.0 5.0 ,63 '1504· ·620 0,,1 
I C'j2'," 00 l t3 223.0 238c 5 10e 1 96 2515 513 <"0 .. 05 l __ .... ~~~_ ....... ;._, .... __ . ________ ._~ ~ _ .... _ .... ~ .. _.~._.~ _____ ._.~. ___ ___ 

, (a) ,vVe1tht': cor,rnc'ti'0n"ficctor of':15b added .. 
• ,r, , '1 i 

J?riJj }:!ole 52, (73-8 E2cot!1·2· North)·. ,I~'. , 

1---"·- ------- -.. -._- --------.. -".-.. .. .... --... .- _r... .-. -··--.. ~~r .... _._- , 

i C559· 1:,3 0 8.0. 0 .. 5 6 ':. 'Z73~al: 400z':: 0~35.: 
1.0560 1.,8 8~0 18.0 " 0 .. 6 6,520 a '400 z. - 0 .. 2' : 

Oj6J. ].,,14 J,,8~0 23.5 1.6 29.714 b 430, - O.9':j' 
05,:-,;2 1"lLi· 23 • .5 32.0 1.0 12 535 ': 516" i~ LIJ'~ : 
~563 1,..15 32" 0 3'8.0 4.1 68 ,'3050 .' 706 2.6s : 
cr;6L:, .. J..<F1 38" 0 42.0 3.0 75 ,1495 ,": 473 0005 . 
(;56') 1,.,12.. 42.,0 S·O.O. 5.9 74 .. 3222, c,) '. 546' " < 0.05 i 

0566 1~1,3 50 .. 0 57.0 5.6 80 2818 L~94, .-:::0.05, 
c;~ S·;: 'l, ~}"2 ')'7,,0 66.5 8.2 86 - '4i31 504 ' " ,<o.-,os. 
C'§6G 1(1 :~,5 CS.5 75.3 7.9" 90, ·4434 533 . " ·C:::::0.05 . 
::;.~«i. :".,,14, 75.3 82 .. 5 ' " 6.5 90 ~. ''3L~95 " 519·' 0 .. 15 

" .. ' , " ' ...... . 
;r" " \-

~18.) We'ight c'o'rl"8c:tion 'lar rie, no 8.djUstmen·t, m'ade~ , > 

,J) il . 11 of' 2% ac1deo . .- ',' 
: c ) 11., II : of 1% audeo..' 

" " 

---

I 
,t-. 



~ 

-"\~) 

) 
-.., 

, 
.. 61 • 

Diem.. . Length.· Oore of Oore ·Per·\Foo;t· Assay 
"'ample Of of' Oore' He- Recov- of' ':' .. , Result 

. ' ·1 Limiting Depths ~~ .. -~- .. _,.'-J' ·,;veight .. ~~~~~~~t .. -........ .. 

"No_, __ Cor.e From To. Hocovered co2 :..y .-::red .1i-n iG::;:e' i Fi(J3 4l1li 
'In.:' Feet " . Feet Feet % Grams· Gre.ms!F-t. % 

, ,J \ .. , 
Dr:!:.ll Hole 2..2 , (.1.3Q E§:..St!l~JiQ.rt,h),. (~ont Ide ) 

0570 1~14 
r .," 'r' '1:., , .' .. ~ .. 

··8'2:~-5 ~ ... 89.\j· ,~ .. 6.2 '95" ')'656 569 1.1 
0571 1.15 ~)J. 0 ... ' ·98.0 8.3 92. 4737 54~f: .. ;<::0 .. 05 
0572- 1.15' 98.0 . "102. 4 L~. 3' 98 ',2808 620 . " 0.8' 
0573 1.15 
0;514 1.16 . 
0576' 1.15 : 
0577 1.15· 
0578. 1.15 

'102.4 111.6 8.8 96 .5858 c.), ,:' 632' .. 1.1 
· 111.6 120.3 7.6 87 .4949 607 0.6 
120.3 . ,132.0 9.2 79 .7302 753 .. O~57 
132.0 . 140.8 7.3 83 .4969 646 ,:<::O~ 05: 

· 140.8' ,15i. 0 7.6 7lj.· .4565 510 0.1 
----'_. __ ..... -.-~.-------.--- . __ .. _-"----_ ..... ,._ .. _'. ' 

(n) WQig~t·correction o~ 1% add~d~ .. 
!- ,',' 

. . 
f ••• Drtl1:. Jlole 5'3, (1~g:.§.:!iL10,3. 'No~th) •. ___ ... ,.'_' • _________ ~ ____ ~_ .... ______ ____. v_" __ .. _________ 

054~ 1.15 .. '''9'.0' 13.0 1.3 33· 676!al 493 0.75 
05Li-t 1.15' 13. O' 20.0:. 5.5 79 3600 b 621 1.35 
05L~5 1.15 20.0 '27.0':'. 6.6 94 4447 b 639 0.75 
0546 1.15 27.0 34.0 4.8 69 3353 663 <:0.05 
0547 1.15 34.0 45.0 10.4 95 6413 585 0.05 
0548 1.13 ,~b5~.O':~5.3.0. 3.2:~, .40;· .. ,,:l87(} 576 ... <:'0.05 ·i 

'0549' 1.15' 53.0 ': .. 61.0 6.5 '. ·.81 4353 ,636 ... · 0.65" \ 
. 0550. 1.15 61. 0 I' ·69'.5 7.4 .'!' 87 '4403 '. 565,'. 0 • .15. . 
! 0551 1.15 69.5 .,': .77 .. 0 5.9 ';' 79 '3616 c) .' . .582, 0.15 
0552' 1 .. 16 77.0.': '''87.0 9.7' 97 6656 . "639""" 0.- 85·· 
0553 , 1.16 87.0..96.0 8.1,' 90 '5'282 :608· .' 0.5 .-

·0554 1.16 9Ei.~0 ':.'i67 .. 8 9.5 ... 80 '6414 . 66,3" 0.7-5' 
,0555 1.13 .·107.8 ',''l:t9~0 "10.3·" 92 '63Lt5 ':-,.'624' 0~3' 
'055,6" 1.13 ·'119.0 : .12L~. 0 '. 4.7 ',', 9~, '2899 . -. , ,606, 0 .. 95 

. 0557": 1.13 ,: 124e 0 '\1,35. 0 9~ 3' 85 5616~, , ' ... 593: . ' .. : 0.'05 
055'&':.·'1.13' .. 13500'·150 .. 0 . 8.3 ' 55 ~lTO(b)': ··61?-··:::·.O~·.05 
_~_ .. ~ _,,.. __ .. __ w_--.... __ ....... __ ---.. ___ .--..1 __ ... ._.............. 

. \" . ::::!aj Yveigl1t correction of 4% add~d''''-:'' .:. .:-' ~.l. }'.' .'.,' 

',' . b II " , II .(')'% 11·' , • ;';, .. , .,. ,,' . 
, : ' . " , c." f .. • ' " ~. ~. 
'. _' .• \. " C 11 .' . II ' \I : 1% II • . . . .•. : .. " .: ' .. t," L.' ' 

· \ .; '; \,~. . , 
j'-

Dril~...ll61~:5Jh...._l5_U . ..ffi.5!:.sti7 sout]]>, ; . .. J .i 

. , ..-..-----,----.... ·-----i~_._- .... -.,.~----------------... , ...... _-_ .. - -~~r--~~ 
1.17 18.0 29.2, 4.0 36 2214~aj 507:; 0.1 0528 

0529 
0530 
0531 
0532 
0533 
0534 
0535 
0536 
0537 
0538 
0539 
0540 
0541 
0542 

1.17 2902' 36.0 2.0 29' 1349 a 618 0.9 
1.14 3600 41.5 !.1--7 85 3050 b '. 62~ .... 0.95 
I. 16 ~.J. .. 5:' 49.2·'" 5.0· '. B5 3383 .' ' .. 631 1.15 
1.16 49.2 60.0 0.5 46 267 ·498 " 0.7 
1.16 6000 67_9 0.6 76 283 440' 0.15 
1.16 6709 77.5 0.8 83 44L~ c) 517 <0.05 
1.16 77.5 -·90.2 .. ·· 1~6'" 13'"' 768 447 <.0.05 
1.16 90_2 94.0 2.2 ~ 1111 470 0.8 
1.1/-1- 9L~. 0 100.0 2. 5 ~ 1394 538 <:: 0.05 
O. 81 100.0 113.5 7.3 54 1938 508 <::0.05: 
0 .. 83 113.5 118.4. 3.0 61 82.6 501 L. o. 05 
0,85 118e 4 125.3 5.3 77 1570 [b 1 514 <:0.05 
0.80' 125.,3 134.3 7.4 82 2222 b 589 0.2 
o. 80 134~ 3 1~.0. 9 5.3 80 1443 b 534 <. o. 05, .---- ----~.-'"'-.-... - .. -- .. 

!al Weight correction of 3% added. 
b 11 II It 2% II 

'. II 11 \I 101 \I C, 70 



, 
.62. 

,~~ ' ... Li~;t~ng De-Q,ths " .. : :'1"~N~iZ~; ~\V~-i--gh--' t---'~--'---'!,-"",",' \.--------

/ ' :" IHam. : , -Len'gth Oor.c· -of Oore Per FQot Assay , ~, ... ) Jarrrpl~ iOt'. of Oo:r:ae' H.e';' Recov- of'i Resul t 
~ ·r-No.·· Core From . To rreoovereo; "qQyer ered li'; OCjlre WO~ 

'. - -.- --..--.. -----'-.--........ ----...-------,1-
In. Feet Feet Feet % Grams 'Grams/Ft~ % 

, 'D~i.il Hole.55, (,61;5' Ea~-i/~8~N~rt~~. 
057'9:-: 'le15 0 . 13.0 . 1.3 10' 769 ~a1 561 .' 0.05 
0580 :. 1.15 13.0 20.0 2.7 39 1288 a 453' . 0.7 
,058:(' 1.15· 20.0 27.8 4;4 57 2620 b 565· 0.8 

\ :0582 1.16 27.8 '35~0 4.5 63 '25751 533 ' .... 0~45· 
"\ 0583." .1.16 35.0 .HJ+.O 6.1 68 L~141 633 . t 0,45 

:0584 ' i.13 I , 41+.0 55.7 3.4 '.29 '2060 . 595 .' , , 0.·35. 

I 
~C:58B'· ':.1.2.5. I, . 55~ 7, .61.5 . 4.7. '. 81'3697 c) . '631 .: .; .. 0.55' 
058'6 1.12. 61. 5 6,9~ 0 :6.2 . 83. 35851 . 578 o~ 05 

.,J- _ 0587 1.14 69.0 75.2 5.3 '86 3040 554 <:: o. 05 
0588 1.14 75.2 83.0 5.8 .74 3282 5L~6 < 0.05 

- -".-~!"~-.. '-~"':-----~~:'---:r:---" ~ .. -.-:-- .. ----... -----

, . 

. ' . 

. 
'0589. 
;0590. 
.0591 
:0592. 
i0593 
:0594· 
: 0595' 
0596 
0597 
d598 
0599 
0600 
0601 
0602 
0603 

·.0604 

[

2j,r.reight· Q~11rect,ion of 4~£ .added. . 
b · .,il. ',I .. ' 1i 2C: '01 

..... \ ,. I /~... 

C . :!.n :",;'. ,I 1% '.' .; . 
, .\ 

, 1 ,: j 'I •• 

: Dl"il1. Hp,l·Q..2.9.L..l9.Q2.JG2-sMl_C2LE.91rihl. .'. 
0.79· 89. 6-·'~95. 5"'::: 3. 7' ..... ~ 63 -:-1444 . "'784~ 0.8' 
0.79 95.5 106.3 " 10 .. 4 . 91 '3151 . 609 ,': 0.·2 
0.79 106.3 117.1 8.5 79 '2414 571 .' ,: O~'25' 
0.81· 117.1 125.0 6.8 86 '2232 628·' 4.1' 
0.81 1?5.0 '129.5 4. L~ 98 1525 663' . '. 1'.:0 .. 
0.81 129.5 141.5 7.4 . 62 2191 . 566 " 0.'1' 
0.84141.5 1Lj,9.5·. 6.7 84 2080 ':S52 i·'> 0.25' 
0.84 149.5 . 159.7 8.7 .- 85' 2747 ! • ,,~ ,561' O,~ 8' 
0.84 159.7 169.0 9.1 98' 2716 a) ,. '530 0.2 
0.84 '169.'0 176 .. 8 .. ··· '7.2 92' 2202 ' . 543 0.3 .. 
0..84 176.8 187.:3 10.-5, 100 ,3L!·95 591 0.75 
Q.84 187.3 191.0 ·· .. 3.2 86 1000, 555 0.55 
0.84 191.0 202~0' .9.3 85 2681 513 0.15 
0.84 202.0 213.5 9.5 83 2899 542 0.35 
0.84 213. 5 22L~ •. Q ,_8.2 .78' 2394 519 0.05 

, 224. 0 233.~ 0 .. : ... : .. '~ ... '. .., 1879 .:::: 0.05 
~---~------ ---_._---_. .--.----------" 

.. 
. " .- , ..... 

{a) Weight.~orre~~lon of -1% added. 

x Indica,tes,. determination by:'Ul tra-v.iolet 13Xr1p. 

Z AJ?sumed. , 
',' :.1 
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