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Wellington is a small town on the Eacquarie River about 
200 miles north-Y!est of Sydney (see Plate 1). There are several 
old nine workings - shafts, pits, costeans, etc? - about 7 or 8 
miles south-cast of the town e They are on a hillside near the 
Jiacquarie River and they extend over a length of about 6,000 festo 

Uassive sulphide are has been found and develoDed in one 
of the se r!Orkin~s, naIIl8 ly, the main shaft of the Commonweal tb. ~,~L(je 0 

A fairl.'T big dump, ',1h1ch shorls signs of good ore and some smelted 
material, is evidence that there was once a good bit of mining 
activity in the area e 

In 1971, the Consolidated Zinc Corporation became 
interested in the abandoned sine and arranged for the lease 
oVlner, 1.lr e George 'ililkins, to c1e-1,'ra tor ito The Company r s 
geologist inspected the Dine ahd reported (1972 (a) and (b» 
that at tuolevels (73 and 85 feet) massive sulphide ore had 
been eXDosed for a length of 160 to 180 feet in the direction 
of strike. This encou~aging result caused the Company to start 
mining exploration work e 

As pointed out in the report of the Company's geologist, 
nothing is kno':m from the numerous old ·:rorlcings regs.raing the 
extent of the sulnhide orebodyo Therefore, three shallow diamond 
drill holes vrere put d017n by the Consolidated Zinc COrTJOration to 
determine the extent and width of the orebodyo At the same time, 
the Bureau of ~,=il1eral Eesources VIas asl(ed to carr y out a geophysical 
suryey in the area.;Ihen the geOl)hysicalwork started in Jul.11 
1952, the Company had nearly finished the first bore hole (see 
Plate 2). 

The purpose of the geophysical investigation was to 
determine if there is any extension to the known ore body and­
to provide the Co~pany with drilling targets. 

The geophysical field uork was carried out'fro~ the end 
of July to tile beginning. of September, 1952, and it covered the 
whole of the old mining area, some 6,000 feet in length. The 
members of the field party' Viere Dr. 0 .. Keunecke and 1.11' 0 TI. II .. 
Oldham .. 

The Consolidated Zinc Cornoratlon carried out the 
necessary surveying TIork, such as p~gging and levelling the 
traverses, and the Companyf s drilling party assisted where 
necessary. The general results of the survey uere discussed 
vIi th re"9l'esenta ti ves of the Coro.rany as soon as the fie Id work 
was cOElpletec1 .. 

The 
is i!1tr·uded. 
bedded e 

2.. GEOLOGY 
--~-.. -------

area C 0:1sis ts . of 8ilur ian slate S in ni15_ch porphYT Y 
i~ar the main shaft slates and porphyry are intcr-

The line of 1,l1neralization occurs in a zone of sheared 
porphyry, along a hi.llsJde of nassive pOl'l:hyry rocks o '1.' 118 width 
of the sneared por:phyry ranges from 50 feet n.ear tl!e "win shaft 
to 100 feet ilorth of the shaft 111-101'0 the stl' H::c of the lj.ne of 
mi ncraliza tion swi ngs t()1:1arcl.S the VIC st. Li neraliza tion occur s 
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sporadis.ally over a length of at least 6,000 feet., The southern 
limit 01 its occurrence so far as is knovm seems to be the 
r.lacquar ie River. 

The known orebody, with its massive sulphide mineraliza­
tion, occurs about 2,700 fect north of the Uacquarie River where 
the general strike (bearing 3280 magnetic) srrlngs about 8-100 

tov:ards the Vlest. It nay be for this reason that the orebody 
was formed just at this place. The general dip of the slates 
and of the mineralization is easterly and ranges between 60 0 

and 7000 

Assays of the are have shown that it contains sulphides 
of Fe, Pb, 211, Cli, Sb and As. In general, the percentage of 2n 
is hisher; than that of Pb. The percentage of sulphur is high 
enough for it to be mined economically in addition to the base 
metals. 

Mineragraphic investigation of the ore (CoS.roR.Oo, 
1952) has shovm that the most abur..c1a::.t mineral in the ore is 
pyrite and the next most aoun.dant is sphalerite. In addition, 
the ore contains arsenopyr i te, chalcopyr i te, tetrahedri te, g,9,lena 
and bonrnonite o Besides these, gold and covellite are obse:rved. 

The gangue mineral consists o~ barite with sporadic 
distribrttion of sulphides. Betveen twenty and twenty-five 
thousand tons of high grade sulphide are have been 'tllocked out 
around the main shaft. Before the mine ViaS de .... watered for 
exa~ination, the water level was about 20 feet belo~ the surfacG o 

An area 2,400 feet long (1 1 600 feet south and 800 feet 
north of the main shaft) and 1 ,000 feet viide was first selected 
for inv8stil;ation. Traverses, each 1 ,000 feet in length and 
spaced at intervals of 100 feet, ~ere laid out at right angles 
to the nain rsference baseli~eo This baseline crosses the main 
shaft and has a bearing of 3280 rna~netic (see Plape 2)0 Observa­
tion points were established at intervals of 25 feet over the 
mineralized zone and at intervals of 50 feet towards each end 
of the traverses. 

..... ~ •. -

Geophysical measurements were made first along traverse 
zero (OOL This traverse crosses the baselj.ne at the main shaft. 
The results alon~ t!lis traverse are inmortant as they indicate 
\'.'hether or n:)t the geophysical methods chosen are s!Ji table and 
sho"l '.'That ldnd of anoma1'.' or indication can be eX1Jected. Such 
a test s!.lrvej7 over knovll1·· geological conditions makes the interpreta­
tion of the' results obtained in adjacent areas more certain. 

When the first selected area around trie main shaft 
had been investigated, the survey was extended a further 1,000 
feet towards the south as far as the liacquarie River G The 
spaci~g betwe~n trave~ses in this part of the area is 200 feet. 

The Consolidated Zinc Corporation had, in the meantime, 
made. a geolosical exa~ination of the aren of old mining activities 
to toe north of the main shafte It was decided to include this 
northern part of the arA3 in the present survey too. 

. Bec.:tuse the! gener8.l strixe of the z') ne of mineraliz8.­
tion s~lngs towards the ~est, the baseline in the northern area 
waS lrtld dO'.7n ':li th a boar Ing of 3200 1ll00t',nl.=!tie. The traverse::;; 
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are at r:iyht Clf;ylcs '::.Ci -t~:;'ts strtl'i:co They are lc.id out bet',"(,H;n. 
1200 NOll,.til nnd 3000 :~orth of the mc:dn shaft at 200-f(-')et intervcd,so 

The survev \'ICl.S carrj.ed out Yli th both self-flotential 
and electromagn0tic~~aasurements, and some tests ver~ made with 
the magnetic m2t~od. 

(a) Self-~otentia! Dethod o _ -, __ 4 .... __ _____ .... _.. ... 

Self-'ootential mensurements reveal anomalj_es where 
sulphide !:;5_~lerC11i za t10n exte n..(l S arJove tl-w grcun0.-':!3. tel' level 0 

n A" .. • l' -I- "t' " ,. 1 J • • ~ecause ul ~~e aC101vY OI 0e gaGer, cnemlca~ reacClons arlse 
as a result of ~~ich 2D electric current is set UP and this 
l)rOcl.UCes T)otential cUfferences o 'these can be l::eosured at the 
surface and th.e.'T "'ay sl1o~-; 8. ne,a,at5.ve c9,:tre of Ul) to sever:~,1 
hundred rrillivolts over an oxidized sulnhide orebodyo Since 
the che~ical nrocesses associated with oxidation arise mninly 
above ~~round-~.':at2I' lev0) 1, t118 se If-pot'211tial [12 thad i ll.dica tes 
onl v the oxidi :3ed ~)Qrti.on of ,q de'()o 31 t .3. 'y1. not t112:)0881 ble 
continuation in de:Jth of the primEu'v oreboclyo l'he- interpreta­
tion of self-!,otential an'J::1G.li"3s hets, voreover, to be made vr1th 
caution because pyritized fault and shear zones, granhitic slates, 
etc 0 can sometimes cause anoualies of coni:90rable order '" 

Electromagnetic inductive measurements make use of the 
good electrical conductivity ~fllich is a property of many SU1[:lide 

.IDineralso Experience suggests that the electromagnetic method 
is the r,~ost s1),i table one for p;eophysical investigation of an ore 
deposit of the type found at TIellington o Several variations of 
this method have been developed and applied in the past 30 years o 

The rilc~thod D,sed in tl]is survey enr~)loys a large rectang111ar 
loop (at least 3,600 feet by 1,800 feet) laid out on the ground 
with an alternating current flo~ing thrau~h ito The horizontal 
and vertjJ~al conroonents of the resul ttm: al ternat.inc electrolrIc>gnetic 
field are il~easured :JY [",cans of a cor::~')ensator w'hich 'is a' form of 
alternating current bridge& The measl1rements are made along 
traverses at right anples to one long side of the loopo Using 
the compensator, in conjunction vith a searcj coil, it is possible 
to resolve the na0"'1.8tic :C5_eldin arJS direction into tno CODF)on:mi..;s. 
one in phase TIith~the primary field" (called the real component) J 

and one 900 out of nhaseuith tte Dri~ary field (called the 
ima~inarv cO@Donent)o Thus it is-usual'to measure four cow~onents 
at each 0 bsar'va tic n })oi nt, naliiely, real and ilila,~:illary hor izol1tal 
cOnJ.)onents and real a(td imaginary vertical compon'9nts. 

In any good ·conductor lying below the surface, such 
as a massive sulphide body, a secondary current is induced by 
t :,,...,, , . , . I m' • d t' 

_0 prlmary current In ~ne oop. lnls,secon ary curren prOUTIces 
a S~col1da:ry Llagnetic f1eld ~'::lich is SllP8I'ir:F;osed 011. the pl'imary 
l::agnetic fleld thus i;ro(iucin:: de1!D.rtLUGS 1'rom. the normal Vell U'2S. 
'J.'hese departures are- observed as El.rloE121ies 1:{11ich ind.icate the 
!)l'esence of the good conductor belC"J t;~e surfaceo 'I'iley are 
deter>11 ned in the follo'::i l1g Danner 0 

The nrim':TV field l'lh:i.ch would exist under condi tions 
of unj.form electrica:L r:;l'ound co nduc ti vi ty, ',:i th no disturbing 
.sood ?onductors pre sen t, cnn be cDlculr.1. ted. 11i1is is c1ecluc t.ed. 
fron ~he ob~;ervcct total fleld, tim:.> J.eav:i nr; only 't.;h,~ anol!lalous 
se~o nClary fjJ,) lcl corn.';o ne h ts 1'8 SLll t:L w; from the SeCOll(~;Q1'Y cur ri..:Hlt.s 
inclt1ced in the good cOll.cluctors (Oe£:o, sulphide boui(~s) 1n ti1e 
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ground o \ 

Pyri tized fault zones, shear zones and other zones. 
of high conductivity can also produce anomalies if their 
c.pnductivity is higher than that of the surrounding country 
rock. These possibilities must, therefore, be taken into 
account when the geo~hysical results are being interpreted 
so as to avoid, as far as possible, makin~ a vl1'0ng geological 
interpretation of the electromaenetic indicationso 

(c) li§K.1J8 •t tLmg,tb.9.Qo 

1iagnetlc measurem.ents '.'lere carried out on a few 
traverses even thou'!h it Y1BS not ex-oected that the method Ylould 
be B1,)plicable to the area. There :'fere no useful indications 
and the use of the method vras disc0 nt iuued. 

Plate 2 shows the traverses marl<.:ed by symbols according 
to whether they ~'Jere surv'3yed by the self-potential or the 
electrom:::lgnetic method or b:r both.. It vlil1 be seen that self­
potential measurements were cnrried out on traverses 200 0 8 to 
1800 o H, and electror:3gnetic measurements on traverses 2700 0 S 
to 400. Nand 2000.H to 3000.H. 

(a) Over the known ol'ebod IT. 
----~---.--.--........ --~ 

Both the self-potential and the electromaGnetic measure­
ments ShO\,1 a well pronounced indication near the main shaft. 
This indication is cruIsed by the known orebody. 

Plate 3 8hO','15 the self-potential profiles and Plate 4 
the 5elf-Dotential contourso It can be seen that a minimum of 
-182 millivolts appears on traverse 00 over the known orebody 
and that the intensity of this anomaly decreases to -140 milli­
volts at 100 feet south and to -110 millivolts at JOO feet north 
of ,the shaft. The a!lonal.v decreases further to -53- millivolts 
at 150 feet south and to-100 millivolts at 150 feet north of 
the mine, and has p:t.'8ctically dis::tppeared at a distance of 200 
feet north and south of the rnain shaft. 

The nosition of the anornalv relative to the ryosition 
of the known o~ebody (see Plate 3) proves that the sel~-potential 
results indicate the top nart of the orebody, the oxidized zone. 
Also, the shape of the anomaly indicates a stee?;l easterly dip., 

Plate 5' shows t~e correspo~ding electromagnetic results o 
Both the real (in uhase) and imaginary (90 0 out of phase) 
com;:lonents of t horizontal and vertical electromagnetic field 
are shown after deduction of the calculated pricarv field o These 
measurements, also, each shO\'! a well pronounced indication on 
traverse 00 which decreases ra~idlv in stren7th at 100 feet to 
the north and south of the p.1Bi11 sh~ft~ The -maximum. value of 
t ll.1.. '" " .L. • l 0"'''' ~ +- 1'" I ,1e e cc,~ro:n,:1f.~"ce-C1c InC1.1C:.:tGlon on GX'Etverse .", 15 OI:!:S8v s._lgn't y 
to the north-east of the maximum valu.8 of theself-1')otontial 
anomaly.. Tbis is to be eZDected. ~'he electromEtg~1.etic 
measnrenents tnd ieate na.i nl~T the nr ii:1ar 'T ore because ti1G 
primary sulphide is.a bette~ elec~ricaluconductor th~n the 
oxidized ore o As this ore lies at a g'renter depth, and the 
orebody has an e.'lsterly dip, the electromagnetic indication 
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must appear farther to the east than the self-potential inrticuticn o 

The fact that the electromagnetic indication o~ traverse 100~H 
and 100.S almost coiucic.G's rrith th·2self-potenticl.l Qnomaly can 
possibly be interpreted to mean that the 8ineralization lies 
nearer the surface on these traverses o 

Besides showing the indications caused by the orebody, 
the results of the electromagnetic measurements also show the 
very strong influencG of the ii·lIre fences Willch cross the are8.. 
Fortunately, the disturbances ca~sed by the fences do not interfere 
with the indications caused by the mineralization in the sheared 
porphyry III 

These geophysical results show that the orebody which 
hns been develo~ed in th0 main shaft must thin out about 200 
feet north and ~50 feet south of the main shafto The results 
further indicate that th~ orebody is lenticular and is rath9r 
limited in hori~ont2l extent. Also, it can be seen that th9 
geophysical methods used are caDable of detecting the occurrence, 
n Ir" c' •. t''l<:l .., ~.;:>. ,.,.1. '0 ? n" i or li'7 ·!-i n .., '.1.1-'11'1 ..,.. un"..rn"Ie In 1.'J c.C1J_.ce .. L, al~a, 0 .. a .. .:. m __ n~ a _...,al.>_o. 01 S .. 3. ... 

extent and quality to that already developed in the mine o 

Plate 6 shows some of the curves of the electromagneti; 
results in the areas north and south of thA mine~ Only a feN 
tynical curves have been chosen for nresentation since these are 
fairly representative of the r:i101e<< .. Unfortnnqtely, no further 
~ell pronounced indications ~ere obtained within the area tested 
either by the self-potential or by the electromag~3tic method G 

This can be noticed if the curves of the traverses of Plate 6 
are compared with those of traverse 00 shown in Plate 5 (Fig o 2)0 

The small and \'le8.k indications vlhich a1)"oear in th8 
curves are presumably caused mai(lly by ti1e sheared porphyry zone 
':lbtch includes tbe I1n·3 .of minerallzation. All the other 
irregularities in the curves are due to the changing geological 
strata ~Hhich consist of slates, sheared po.rphyry and massive 
porphyryo It is probable that the moisture content of these 
beds increases t01.'!al'QS the l;:acquar i.e ? i Vel' and that they 'will 
therefore have an increasing electrical conductivitYe This 
characteristic is noticeable in the trend. of the electrqmagnetic 
curves o • 

The positions at ~hich self-potential anomalies and 
eJ.ectromo..9:w~tlc iwi.5.cati.ons nere obta:!,l'led are sho~'!n in Flate 26 
The matSnitudes of 1:.he inc.1.ica-cions are reprt:senb?d by differen.t 
s:mbols (see Ie gend) So As can be see n, self-potential anoL'J.ali.Hs 
are observed only nea!' tl"lB rnain shaft between traverses 200.,.0 

.""i' 2no ,- "" J... ~ h "t' 1" 11' c" ..• _.J • • ~.:. lIle s(.,ren!7'C~l 01 ne anoma les 1S oe,.,'2r rea y ~r()2t:8 

':';1'~2'efore, only tl1e e:d~reT:le v:"1.1u,e of -182 [;.111 i '10 Its on traveT'sa 
GO h:ts beE:~n tlarlced as fairl\r strong.. 'i'h.e a~10malies on the 

. other traverses are ltJarlwd as mediUm or '!Jeak as the case may be q 

. ,. . . The electl'on?.snetic results Sll0'J no r'3aJ.1," stron~ 
l.DCJ.lCatlons either. 7he vIell ·:)ronolJ.!""ICec1 indication on traverse 
00 has been narl:ed onl'.! as f8.irJ.i stroll? ':i.'he other illaic;).i.::ions 
obt""in.ec1 'Jerr:> ~)ll -.;p:,,:-('~,.., t:P'"l ~·:~i" '~'1rl !~c'vp l''''e'l l·-.•. ,},l,-W('l accor(~·i ·,u..l.'y .. -' ,." .. -.. ,", ..... ......... :L....... 1 C~.1.. v· ~ __ ~ (_,_, " .. J._Cl. __ j,.) .• .1 •••• l_.(.o'\, . }........... \. - .\...:.. .)~) 0 

T ., i 1 .L." t' 1 " ,. .L' J b _!1 L.nG ~Oll ~ 18I'n ~.)orl-:!.()n 0\ 'ho area, ':ren.:\: lilCtlCa'Jlons ."lave een. 
~b3erveo. on traverses 1400.3 (at 9:iO .. E) and 'l(:0000 (at 1075 o 'SL 
A. r-:.ediurJ indication ·.las o'osel'ved oni C)OO.3 at 11C'Oe~i~e This 
la3t ino ication cou.lcl be caUS8tl I)Y an O1:'e body or t.hr.? same type 
') co .t.. h ,.., ." <., -, J t' .... '.L t ." I ":" l'.e 0, .. 8 l.n 1:: i0 COi,,,qort\le8.._ ·n ;.;].l:.e Ol1l. 2. a greai.:(::l' w.=:p·C .. 1 .. 
], ts lengt h Ca nnot be e ::;tiL!a ted because traver 50S 1 CO fee t north 
and south of 1900",8 Vlon: Ilot surveyed" I'loy/ever, its lenr:;th 
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cnnnot i:>e gre2,t oecause only r,reaJ: indications were obtained on 
traversES 200 feet north and south of 19°0 0 :3 0 All three Incnea-
t5.ons llstsd above occur near ti1e line of mineralization observed 
Cl.t the surface. 

In. the are2 to the north of the Com!~om!ealth I';:ine, weak 
electromagnetic indications were observed on traverses 300.N and 
400.N. These isdications lie on the li~e of mineralization 
and they confir~ the suing of this line, through sorne 80 towards 
the west, that is indicated by the surface geology. In the rnost 
northorly part of the area a single neak 1ndication ".;;as observed 
on traverse 2200.N at 450~E: near the scene of some old mining 
activities. All th8se indications are COllsidered to be of no 
impo~~ance and Most ~robably caused by sporadic rnineralization 
of no eeonoLlic value 0 

(c) Ccw1nRrison ',7ith (lri11 hole results o ------... --.-.-- .. -----..-.-----_ ......... - .. ~ .. - -... -.. --.~ .. .................. ---""'""'" 

The results of the geo:obysical investigation nea.I' the 
mai n shaft agrge lV.i. th the r8sul t.s of the three o.r ill holes t~';at 
have been SlJ .. n.l\: by' the Consolidated Zinc Corporation Ltd. 

Drill hole 1')0.1, on traverse 00, struck ore (pyrite, 
marcasite, chalcopyrite, galena, etc o ) extending from 182 -to 195 
feet vertical clcmth. TIle result of this be>re ir~dicates that the 
thickness of the' oreboc1?, uhich Js about 26 feet at the 85-feet 
level, decreases to some 12-15 feet at a depth of 190 feet. '-. 

Drill hole Ho.2 near traverse 100 5 N struck only fleeks 
of snhalerite, galena, etc. at a level of about 240 feet, but no 
payable oreboc1yo 

Dr5.11 hole No. 3 near traverse 100&S showed scattered 
coarse pyrite stringers at a level of 212-220 feet having no 
econorjic value. 

These bore results have nroved the lenticular shape of 
the orebody and this agreed with t~e geophysical results •. _ ~hese 
results sho~ed ano2alies of diminishing strength on traverses 
1000N and 100 0 3 and also indicated that the mineralization does 
not extend as deepl~r there as it does on traverse. 00 •. 

The agreement between the eeophysical results and the 
results of the drilling makes it possible to deduce with some 
certainty that the TIea~ geophysical icdications obtained in 
the areas to north oncl south of' the C0l1,D10 l1':!p-al th lliine are caused 
by sporadic mineralization of no economic value. 

Therefore, no recoIT'.!.1endation can be made for further 
exploration uorks 

6 "Ui' -, ·AT'·Y _L--..l2 .~1Jt~...£:_ 

There nr8 some old r.;lm.n~ Vlorkings extending over 
a length ~f 6,000 f0et in an areo about 7 or 8 Biles south-east 

,~ ". ] I' . I- ~. ,... L I .. , 1 n t • :) d . 'f't r-01 lie. lng'Jon, -"2 ... ., c:;,e>l~\.,;1.ia es o '1.:12 at)anr..lone !c,cu.n sna_ o.!. 
this a!,p.a (the Co,,:c::')tf,'realth iiine) sho':.'s t':IO leveJ.s at 53 and 35 
feet in TI~ich SO~0 20,000 tons of massive sulphide are are 
devr::1oDed" The ~l'e contaL1S r.1D.inl~r ~~yrit8, s})halerite and 
galena"- and OCClV'S in a sheared ~-~orphyl' yzo i1e 0 
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A ?eo,)h ITsiC8.1 surve IT hns been c~rried au t with self-
, \...1 .'_ .: " ~ .,.. 

pot(;?ntial and electron~;;:l,(~t.1C r)'easurement,s 211 an a:;tempt, to 
locate further ,',ineralization" Both E1sthods Sh01"1 a Vlell 
pronounced indication over the kilown orchod,v·, out the results 
100 feet :1orth. and s:)l.1.th of the oreborl,;t reveal that, the stren:;th 
of the indications docreases rapidlyo An analysis of the 
resul ts prove t::at the knorrn orebo0.y !::ust be ll?nticular and 
that it is limited in horizontal extent o 

This geophysical result agrees with the results of 
three drill holes sunk recently by the Consolidated Zinc 
Corporation Ltd. Onl~r· the hole near the :.:8.in shaft struck 
ore while~the other two, each 100 feet from the sine, showed 
only traces' of r::ineralization .. 

In the whole area extending 3,000 feet north and 2,700 
feet south of t!1e CO!:'1momJeal th l::1ne, the only other indications 
obta.ined Here a few vIeak one s" These aIllo st certainly re!)l'G sent 
only' nniL1r,ortant ;J~Lnera11zation of no economic value, wi th the 
possible exception of the tndication on traverse 1900 0 S .. 

C.S.I.R.O .. , 1952 -

Zinc Cornoratlon Ltd., 
1952(a) -
1952(b) -

Distribution : ----------..---,. 

Library - File 38l'J/2o 

lIineragraphic Investigations, Re~ort 
HOo497, 16/"~/52o , 

Hamora ndmll No 0 246, dated 28/4/52. 
11 d ,- ",r:O ~'d 0/5'/~' ~emorannm ~O.~) 7 aa~e 0 52. 

-( o. K01meck:e) 
Geo,)iwsicj:::: t 

_ ... ?f!l, .. "" ... _....--~ .. 

.. 
, . 

Chief Geologist, CanberrA.. 
N.S.:'lc De 1}2rt.':!ent of jv~1n8s. 

" ~ II It. ,II 

II U II II 

Geonhvsical Librarvo .. II II • 
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