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eport of t este 
Australia for the 

The Ulzder Secretury for Mines. 

I have the honour to submit, f o r  the information 
of the Hon. the Minister f o r  Mines, my report on 
the operations of the Geological Snrvey f o r  the year 
1937. 

STAFF.  
The staff remains a t  the same numerical strength 

as  last year; it consists of four field geologists, a 
technical assistant, a junior clerk and a messenger. 

%Er. G. H. Armstrong, ~vho was appointed to this 
branch on loan from the Education Department in 
1936, was recallecl to his teaching duties in  February, 
and the position occupied by him was filled by the 
appointment of Mr. M. O’Halloran, B.Sc., who com- 
menced duty on the 22nd March. Mr. O’IIalloran 
resigned at the end of July, and the vacancy  as 
filled by the appointment o€ Mr. I<. R. Miles, B.Sc. 
(Hons.), who, until his present appointment, vas 
a lecturer in  Geology a t  tlie University of Western 
Australia. Mu. Miles comniencecl duty on the l l t h  
October. 

Miss R. &I. Bomley, B.Sc., Technical Assistant, re- 
signed in August, and Mrs. G. Blatchford, B.A., was 
appointed to the vacant position, commencing duty 
on the 25th October. 

F I E L D  WORK. 
Governn,eizt Geologist.--At the end of January I 

spent several clays a t  Rarensthorpe on a n  inspection 
of the Gem Mine. The opportunity also taken 
of inspecting, as f a r  as possible, other old gold and 
copper mines of the district. 

From the 20th February to  the 2nd March I was 
absent in  Melbourne, where I attended, as a member, 
a meeting of the Executive Committee f o r  the &4erial 
Geological and Geophysical Survey of Northern Aus- 
tralia. This meeting was for  the purpose of pre- 
paring the Annual Report of the Survey f o r  the 
year 193G, and to discuss the programme of field 
work for  1937. 

During May I made a geological reconnaissance in 
tlie Kundana-Black Flag area, north-west of Kal- 
goorlie, accompanied by Nr. Ellis. This reconnais- 
sance was necessary in  order to assist in the correla- 
tion of the rocks of the ICalgoorlie district with those 
being studied by field parties in  the Pilgarn Qolcl- 
field. 

I n  June T visited the Royal Standard Gold Mine 
a t  Puin  i n  the Palgoo Golclfield, i n  order to advise 
on the selection of bore sites for the exploration of 
the reef below the old workings. 

At  the end of August I visited Norseman in order 
to inspect a supposed iron ore deposit, and while in  
the Kalgoorlie district on  this inspection I was able 

to make inspections of the Spargo’s Reward Gold 
Nine a t  Spargoville, and the Edjnclina Mine at 
Tarri. 

During par t  of September and October I was ac- 
companied by Mr. Ellis on a general inspection of 
mining activities in  the Gascoyne, Asliburton and 
Pilbara Goldfields. This inspection was made with 
the object of assisting prospectors in  these portions 
of the State, d i o  are seldom visited by members of 
the staff of the Geological Sui-vey. 

During Wo~7ember I paid a short visit to Green- 
bushes, in  orcler to examine the possibilities of fnr -  
ther derelopment o€ the tin deposits i n  the “Deep 
Lead” system. 

During December a short risit was paid to Manji- 
mup in orcler to inspect a deposit of novaculite on 
the Perup River, east of Manjimup. 

The remainder of my time was taken u p  with ad- 
ministrative and routine duties a t  IIeacl OEce. 

H.  4. Ellis, B.Sc., A.O.S.X., Geologist.-During 
January Nr. Ellis was engaged in  the preparation of 
portions of the Annual Report f o r  1936, and i n  office 
work connected T\ith the re-survey of the Tilgarn 
Goldfield. Toivards the encd of the month he pro- 
ceeded to Southern Cross in  order to complete field 
work at that centre, and retxrned to Head Office 
on the 9th February. 

From the 10th February to the end of August he 
was occupied mainly with compiling plans and mrit- 
ing manuscript for  Bulletin 97, descriptive of the 
geology OP that portion of the Yilgarn Goldfield south 
o f  the Great Eastern Railway. 

During this period he accompanied me on  my visit 
to the ICundana-Black Flag are%, and for  some time 
was also engaged in  preparing a mineinn1 exhibit to 
be included in  a general exhibition dealing with the 
primary and secondary industries of the State, which 
 as organised in Perth dnring May. 

IXe also spent one week of this period in field 
work in  the Pilgarn Goldfield in  order to clarify 
matters in doubt which appeared during the writing 
of tlie manuscript of the Yilgarn report. 
Nr. Ellis accompanied me i n  September on my 

visit to the north-west par t  of the State, ancl during 
the lattei. par t  of October and early in November, 
was engaged i n  preparing plans and equipment for  
6eld work i n  the northern portion of the Yilgaix 
Goldfield, a re-survey of n-hich it vas proposed to 
commence as early as possible. 

At  the beginning of November BIr. Ellis commenced 
field work in  the T’ilgarn Goldfield, and returned to 
Perth 011 the l l t h  December. During this period he 



F 

was called 011 to make inyeetions at a nmv gold Gild 
six miles north of Eireriiia, aiid the Riwrina Gold 
31iiie ill the North Coolgardie Goldfield. 

R. A. Bobson,  B.Sc. (HORS.),  Geologisf.-Froni 
January to August Mr. I-Iobsoii was engaged on the 
preparation of plaiis aiicl tbe coinpletioii of his re- 
ports on field work carried out in  the Pilgarii Gold- 
Beld d.nriii5 1935 and 1936. During this period he 
made two brief visits to thr  Yilgam Goldfield to ob- 
tain the latest iiiforiiiatioii available 011 some of the 
mines which had been esaiiiinied in  the early par t  of 
the s~xrvey. 

Dnring September aiid October Mr. Hobson made 
preparatioiis for field ~ o r k  in the Mt. BLargaret 
Goldfield, and attended to routiiie duties in  Ilead 
Office during my absence. 

011 the 30th Octobcr BIr. Flobsoii pmcercled to 
1,aveiton in  the i l k  3Iargarct Goldiicld, aiid \vas ell- 
gaged 011 field ~vorl ;  iii the La\Terton district ruitil the 
17th Deceiiiber. 

Diiriiig the periodi fie  IT^, at Head Orb, Blr. 
IXolxon made a nuiirhci* o f  pctro!ogical esarninatioiis 
of rocks s d m i t t e d  thc SIX\ ey hp iueiii1)ers o f  the 
gclirml piiblic. 

Z?. S. JIclfli?sox. B.Se., ~ ~ e ~ ~ ~ o ~ / j ~ ~ . - ~ i i r i i i ~  thc whole 
of January AIr. Blatlie-on WIG, riigagerl iii draftiiie 
viork coiinected with thch complctioii of the iepoi*t 0x1 
the re-siwvey of t l ip  Yilgarn G.i!rlAeld. 

Early in  Febriraq l i ~  niailr a geological ewiniiia- 
t i o i i  of proposed clam sites on the North Daiidalnp 
l i i rer  in bhe Sonth-TTTe-t rli i d  for  tlic Water Sui’- 
1)ly Departiiiciit. 

The latter p r t  of h’ebriiury and the whole period 
uiitil August n a i  tnkc:i up by 811%. Blathesoii iii coin- 
plrting the innnuscript of rc13oi.t. oil the Pilgarii &- 
t ~ i c t  iii collahorztinii ~ ~ i t l i  A f r .  Hobion. 

(hiring lliis periocl \i-as occupied by ti 
ontherii portion o l  tlic Yilgarii Goldikld 

111 order to olitain up-to-iiati. iiiI‘oriiiiitioii 011 ioiiie of 
tlie mines. 

Fro111 the m 1 1  Ail i t  to :!?e 4th Srptciiibel nrr. 
i\hthe-on iiiadc a11 iii qtigcitioii OP tlic geology in  the 
\iciiiity of the Clarl iit firet*lay deposit. Thc re- 
niaiiider of the month  as spent in  making prepara- 
tions for fit.l(l n o ~ k  iii the Art. Alnrgaret Qoldtield. 

011 t h r  4 t h  October Jlr. Blntheion procccilrtl to 
Tiarcrtoii aiiil nras engaged uiitrl thc eiitl of Noreiiibcr 
oii Rcld work in thc Lnrerton di.itrict. During this 
1 rriod he paid n iiuiiibcr of T iiiis to Agiiew, iii tlic 
East Murcliiwii Goldfield, ill order to  sclect borc site.; 
Foi. the Comitig Water Supply Departiiieiit. 

Air. hiatlieson x x s  occupied cluriiig Drcenihrr iii 
ivritiiig a report 011 hi3 inspection of tlie Laiicefield 
Gold Bline. 

31. O’IIllctllort~:~, 7:.Sc., C;eolo!jist.-At tlie c i i r l  of 
BIarch MY. 0’IIallor:ul iiiade an iiisprctioa or  the old 
“Deep Lead” at Siheritt in the Coolynrdir Golrlfielil, 
and f o r  the greater par t  of i k i y  was rngaged in an 
c.saniiiiatioii o f  the uiirlwqromd n orlr in?~ of thr 
Laiicefield Gold X i i e  at Beria in  the 1\11. ~a13garet 
Goldfield. 

his tiuic x-.is taken 1111 ill the col- 
at>\ f o r  f i~ld mo1k Tvhic11 
out in the northern part of thr 

Tilaarii Goldficlil, mid a ljortioii of the Lit. 3lat.garet 
c; olclfirld. 

it 

i C .  T1. JIdes,  R.Sc. (Woiis.), Geologist.-After his 
splmiiitiileiit 011 the Ut11 October uiitil the 26th 
October, hfr.  X ~ l c s  was engaged at Head OMiee in 
compiling h i e  maps aiid other data for  field T T O ~ J ~  

in thr >It. Uwgaret Goldfield. 
On the 26th October until thc 17th Deeemnber he 

vas coiitinuously eiigageil 0x1 field x orli iii tlie Laver- 
ton district. R e  rlieii returned Lo Head O f i c e ,  and 
f o r  tlir remainder of Deceiiiber \\-\.as engaged in draft- 
iiig worli 011 thc. field pk~iis, aiid also in petrological 
esaiiiiiiatio11 of rocks collected bg tlie field pnrtp in 
tlic Larertoii district. 

I-IEhD OFFICE. 
. i i la i  B. M. I , ? o I c ‘ ~ P ~ ,  B.Bc., nnd X I S .  G. Rlutcl~forcl,  

I3.A , l’ech?zicd ilsgisfccizts.-AIiss Bo.rc.leg, and, after 
her retirement, AIrs. Blatchiord, contiiiuecl t o  per- 
for111 tlic ordinary routiiie work of the ofl‘icc, ailcl, as 
opportunity offered, niaile an xdraiice TT ith the coiii- 
pllaticii of a full iiiilex o f  the Survey’s publications. 
The last iiides of Geological Surwy Reports was pub- 
l i4cd  in  7910, as Giillctin 60, m c l  pro” 
iiiaclt as rapidly a.; possible with a iiew iii&s, xrhicah 
will give i~fcreiic; .  to all pi~blicatioiii siiicc that clatc. 

F. G. FORBIAS,  
Go:wiiiiicnt Gcologiit. 

XOTES ON d KECONN1ISSANCR O F  T H E  
GASCOWNE, ASITDIJRTOK ,4ND FORTES- 
CUE DISTRICTS.  

(F. G. F O R > I B S ,  B.Sc.) 
,‘c recorunissaiiee of the above districts d u r i n g  

Septciiiber and October v~as undertaken priiiiarily 
n-ith the object of assisting prospectors in these areas. 

On the whole, the workings visitrd mere not sufii- 
ciciitly advaticecl, o r  were of insufficieiit valne, to 
justify detailed descriptions, but the following nobe.; 
oii the iiiore importaiit centres visitet1 are ~~nhli,cli~~:l 
iii orcler to proricle early information on the deposits 
rcPerrec1 to. As the district generally is t o  be thr  
snbject o f  detailed examination by officevs attaclieil 
to the staff of the Aerial Geological and Geophyiical 
Survey o€ Northern Australia during tlie 193s Aeld 
season, detailed esaininatioii of the &posits  as in  
no ease undertaken. 

STLVERSIIEEN ASBESTOS LEASES. 
AXHEUATON GOLDFIELD. 

The Silversliceii Asbestos Leases are 
c.iplit miles by road east of Bfcilga Stat 
and west of &It. Elizabeth. 

The asbestos, which is of the chrysotile variety, is 
silvery d i i t e  in  colour, ancl is obtaiiied in  seains of 
good qna!itg material lip to  4 inches n-idc, the average 
x-idth being perhaps oiie inch. It occurs as ail altera- 
tioii prodixct of doloiiiitic liiuestoiies which bcloiig to 
thc Eriuiiiby C‘reek beds of the Nullagiiie Series. 



These beds in  the locality of the leases strike approxi- 
mately east and west and dip at angles of from 10 
to I 2  degrees to the south, and unconformably over- 
lie schists of the Ashbnrton Series, which in  this 
locality have an approximate east ancl west strike, 
and almost vertical dips. 

The asbestos occurs in the dolomitic limestones in  
flat dipping veins parallel to the bedding planes and 
in  steep dipping joint planes, close to  the contact of 
a n  intrusive clolerite dyke, which strikes north and 
sonth, and has a practically mrtical dip. The meta- 
morphic ell‘ect caused by the intrusion extends only 
a short distance out f rom the dyke contact, and con- 
sequently the asbestos veins are fem-w, and decrease 
in  Tvidtli mith increasing distance froin the contact. 
Development work shows that the greatest distance 
from the dyke to which the asbestos extends is about 
17 feet. 

Up to the presenl time the greater par t  of the 
development has proceeded on the eastern contact of 
the dyke. Sufficient work has been done to prove 
that asbestos also occui’s along the western contact. 
Present development consists of the sinlring of sev- 
eral shallow shafts close to the eastern dyke contact, 
and the connection of two of these b? drives, from 
which a certain amount of stoping is  proceeding. 
The Main Shaft is about 60 feet cleep. 

The dimensions of the deposit a t  present being 
ileveloped on the eastern side of the dyke are 
limited. Development has shomn that asbestos 
is n o t  likely to be founcl further out f rom the dyke 
than abont 17 feet. On the north the asbestos-bearing 
beds are limited by the outcrop of the contact of 
their base milh the iinclerlying metamorphic schists. 
About 500 feet sonth of this contact the limestones 
are cut off by a fault parallel to their strike. This 
fault has an upthrow to the south, and the limestone 
beds on tlie southern side, subsequent to their dis- 
placement, hare  been removed by erosion. The great- 
est possible length of the deposit is, therefore, about 
500 feet. The effect of the faul t  011 the south dipping 
limestone beds has been to reverse their dip close to 
the fault contact, so that the limestone is nom in the 
form of a shallow syncline. The depth of the de- 
posit is, therefore, limited by the depth below the 
present ground surface of the trough of this syncline, 
which a t  present appears likely t o  be about 100 feet. 
The depth, of course, ~vill be less than this towards 
the outcrop of the base of the limestones, ancl at the 
fault contact it is not likely t o  be much more than 
80 to 90 feet. 

The asbestos on the western dyke contact still re- 
mains to be developed, but here again the dimensions 
of any vahable deposit will be ,limited to the same 
dimensions in length and depth, ancl probably to a 
similar dimension in midth to that mentioned above 
for  the asbestos on the eastern contact. The width, 
of co~irse, mill depend on the intensity of the meta- 
morphic effect of the intrusive dyke on this side. 

A seconcl occnrrence of chrysotile also associated 
with a n  intrusive dyke, has been founcl about, one 
mile \vest of the workings described above. Its 
quality and the average length of fibre available have 
not yet been fully ascertainecl. 

There is still ample scope for  further prospecting 
in  the district, as chrysotile asbestos is likely to be 
founcl as a n  alteration product whererer the Brnmby 
Creel.; limestones have been intruded by dyke rocks. 
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THE MELROSE AND BELVEDERE GOLD MINES 
AND VICINITY, MT. STETVART STATION, 
ASHBURTON GOLDFIELD. 

The country in  the vieinity of the Melrose Gold 
Aline belongs to  the dshburton Series of metainor- 
phosed seclinients, presumably Pre-Cambrian in age, 
strilring approxiiantely north-\rest ancl south-east. 
The roelrs consist of greyurackes, quartzites and grits, 
m-ith oeeasional bands of cloloinitic limestone. In 
piaces, the series is intrudecl by basic dykes. 

The Melrose Gold Mine is situated at the foot o i  
a n d  on the vrestern siclc of a low hill, the core of 
which consists o€ a large inass of “bucky” Tvliite 
quartz, froin Tvhich a nninber of quartz reefs extend 
in  the form of “fingers,” which lie generally parallel 
to the planes of bedding and scliistosity of the country 
roclrs. 

The ore body in the Blclrose Gold Aline consiqts of 
one of these qamts! ertensions froin the main inass 
~vhicli forms the core of the hill. The reef is cleveloped 
on the surface for  n length of about 190 feet. It 
strikes apgroriniatcl-\. north-west and south-east, 
parallel to tlie 1)rddiiig planes of the enclosing coun- 
t ry  rocks, ancl dips to the north-east a t  a n  an& of 
-1.5 to 50 degwes. lnslxction of the surface outcrop, 
the 50f.t. level ancl the bottom of the main shaft, 
which is 105 feet deep, indicates that the ore body has 
a decidecl pitch to the east a t  an angle of about 45 
deg 01 3 ees. 

The reef was encountered in  a d r i w  from the main 
shaft a t  the 50ft. lercl, and 1x1s been stoped from n 
point aboul 15 feet south of the shaft fo1* a length of 
about 40 feet orer  a vidth of from 18 inches to 2 feet. 
1 he stope erlends for wnie 15 to 20 feet a1)o.r.e the 
back of the drire. ,\bout GO feet south of the slinft 
on the same !eve1 the rref videiis out to some 1 2  or 
15 feet, and this width continnes as  f a r  as the south 
facc of the clrh e, n-liich is about 100 feet south of thc 
shaft. The reef has also been cut by a shaft GO feet 
cleep, which is situated on the line of the rerf about 
130 feet ioutlr of thr  mail1 shaft. 

The quartz constitnting the ore body is extremely 
mighy, and is liighlp stained with iron oxides. The 
T n g h s  and the iron staining are d ~ e  to the alteration 
in the oxidiscd zone of the lavge amount of! pyrite (or 
marcasite?) with whirl: the quartz in the sulphide 
zone is impregnated. Rlthongh no unaltered sulphides 
w r c  obserwl  in  the main morlcin~s of the Melrose 
XIine, i t  ~ v a s  obrions from an inspection of similar 
stone from other worli-ings in  the close vicinity, ivhich 
had penetrated the sulphicle zone, that the lmin  reef 
woulcl also contain large quantities of iron sulphides 
a t  depth. 

From the appearance of the stone, ancl €ram the 
statement made by those in  charge of the niine that 
the gold mas 1 ery fine, it  seems almost certailr that 
the reef as f a r  as derelopecl, is heavily secondarily 
enriched, ancl it is therefore to be expected that, with 
domnmrcl continuation of t l v  ore shoot into tlie snl- 
phicle zone, the gold values will decrease consiclerably. 

I ivas infoznied Iiy those in  charge of the niiur that 
they hare  obtained an orer-all recoveq of about 8 to 
1 0  dwts. of gold f rom those portions of the reef which 
hare been nTorlier1, a n 6  they also state that the face 
of the south clrire at the 50ft. lerei is worth about 
5 c1w:ts. of gold per ton. On the othei, hand, l ienzio 
and Party, who are n o ~ r  worliing the Belveclcre Iiine, 
:ind who ~ire.r.ioiisly worked the Melrose Bliile on 
tribute, informed me that the south face of the 50ft. 

r l  
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level is very poor, and that the arerage ralne of the 
reee in the sonthcrninost shaft, Tvhich tlie present 
o~vners OC the Rlelrose RZiiic con<idcr to  he 5 dn-ts., iq  
not inore than 335 to 4 dmts. 

I n  the wide par t  of  tlie reef a t  the 50ft. lcve!, and 
ill the itopc abol-e this seetioii, it  is signiGcalit that 
large tonnage of quartz on the f o o t m l l  side of the 
ore body, has not been mined. 

I consider that tlie statement, by those in charge of 
the mine, of an over-all recovery of S to 10 (1xTts.. is 

, but there is soiiie do:tbt as to  the 
hcse ralurs fnrther to f l ip  south. 

I f  Rrnzio and Par ty  are to be believecl, the average 
grade south of present ilcrelo~~ments is not l i l d y  to 
be qieater than from 3 to 4 dwts. My own observa- 
tions lead me t o  believe that the values a t  present 
being oiitained, are clue to  heavy secondary enrich- 
ment, and that there mill be a considerable decrease 
in rnlues belonr \Tater lerel. 

After examining the niain ~vorkings, I niade izii in- 
spection of a nnmher of outcropping reefs in  tlie 
vicinity, vhich mere Paid to carry payable gold. 
Samples were taken in niy presence from a number 
of these reefs and aftermards clollied. All the samples 
so treated, G in  nnmber, failcd to show any trace of 
gold, with the exception of one, 11-hich revealed sereral 
colou13. 

I n  my opinion, there is little prospect of dereloping 
other ore bodies in the ricinity, comparable in  size to 
the main .iT-orkings of the Rlelrose, although it is 
1xmihle that isolated shoi% shoots may he fonnd. One 
such, about 1 0  feet in  h g t h ,  and 8 to 1 0  feet in 
depth, has been ~ v o r l ~ 4  o ~ e r  a width of G inches to a 
foot by Renzio am1 Party. Such possible small shoots 
could not be relied on to increase the tonnage avail- 
able for  treatment. 

The Belvedere Leases are  situated about eight 
miles east of the hlelrose Gold Mine and i n  similar 
country. The or(’ body beiiie v-orlwd by Renzio and 
Party, who hold the main leases, consists of quartz 

1 0  2 feet x-ide in places, wliic?i 
anlted zone cnttiiig across the 
about rinrth and south with a 

I n  Renyio :ind Party’s main ihnft tlie gold is fonnil 
in quartz lcadcr5, and also in the adjacent sheared 
rock material, vhich contains bunches of galena, 
ceriiqde and 01 her altered lead minerals. 

bowed clear signs oll 
wmiclarg enricbincnt, anti the gold ralues are lilwly 
to dccrcaw if followeit into the sulphide zone. 
Xiinicroiis other narro\r quartz reels and leaders in  
the vicinity :ire inid to carry gold, bnt t o  v h a t  extent 
I 71-as unable to jndge as no samples were dollied. 

Rcnzio informed iiie that he intended to install a 
tlirtke-head battery to treat the stone from his leases, 
and a t  the present time is boring in  an adjacent creek 
bed, n4th the object of obtaining a m d e r  supply for  
crnshing purposes. 

A4 group of pro\ lwting arecis to  the north of the 
Eel1 ederc I.ensc\ vas  iilspeted, hit the extremely 
narrow qnartz I(~nders lxk? vorlrecl 011 these by the 
11oldev~ 81-e too niirrov to be profitn1)ly nliiied. The 
l)ro.pectors arc yom~g men \I-ith no 1,rcvious experi- 
enec in  minino, and in iiiy opininii arc mastilig their 
time. 

The ore hotlie\ on tliC5e lens 

T E E  YAMPIRE GORGE CROCIDOLITE DE- 
POSITS, HARIERSLEY RL4NGE, NORTH-WEST 
DIVISION. 

Yampire Gorge in the Hamersley Range carries a 
north flowing tributary of the Fortescne River and 
lies about 20 miles due south of Mulga Downs Station. 

The Hamersley Range is made u p  of flat dipping 
sediments belonging to the upper par t  of the Nulla- 
gine series, presumably of late Pre-Cambrian age. 
The rocks exposed in  Yampire Gorge consist pre- 
clominantly of quartzites interbedded with siliceous 
or cherty ironstone. The deposits of crocidolite as- 
bestos are everywhere associated with a banded iron- 
stone which is highly siliceous and of a dark brown 
colour. 

Bands of crocidoljte occur at two horizons 111 the 
sedimentary beds. The lower horizon is close to tlie 
base of the cliffs of the Gorge, and contains a vein 
of crocidolite averaging about 2yz inches in  thicli- 
ness and lying parallel to the bedding planes of the 
ferruginous ironstoiie in  which it occurs. The croci- 
dolite immediately overlies a thin bed of dark green 
massive rock, which by microscopic examination 
appears to have a composition identical t o  that of 
the fibrous crocidolite. This massive rock, which 
weathers to a dark brown colour, is thought to be 
identical with potential crocidolite, which is com- 
monly associated with the fibrous variety in the de- 
posits of the Cape Province of Africa. 

The second crocidolite-bearing horizon lies at 
an elevation of about 200 feet above the base of the 
cliffs, and the crocidolite here occurs in a number of 
narrow parallel veins lying in the bedding planes of 
a ferrnginous quartzite in an exactly similar manner 
to the asbestos i n  the lower horizon. In this upper 
horizon some half dozen veins of crocidolite varying 
in width from one inch to ?/a. or l/s of an inch are 
distributed througli a ferruginous qnartzite band 
owr a xTiclth of about five feet, the aggregate thick- 
ness of croeidolite being about 4:4 inches. 

AIy examination did not inc17& ail the prospecting 
areas being morked, but from information supplied 
to me i n  co ihmat ion  with a number of prospectors 
I was able to form the opinion that all the crocidolite 
occurred in a manner similar to that described abore. 

A considerable amount of fibre is available iii the 
cliff faces and can be won withont much difficulty at 
the outcrop. It is doubtful, however, whether the 
narrow Tx-idth of the reins mill permit of these dc- 
posits being  orl lied economically by undergroui:d 
methods, owing to the large amount of worthless I Y ~ C  

material which would necessarily have to be remui ed 
i n  recovering the valuable fibre. 

These deposits are interesting in  that they appear to  
be similar in their mode of occurrence to the deposits 
of blue asbestos or crocidolite, in Africa. The asbes- 
tos in  the Cape Province of Africa is commonly re- 
ferred to as “Cape Blue,” and is found in seams inior- 
bedded n-ith the banded ironstoiie of the lower Griqna 
Town series of the Transvaal system, which is prob- 
ably the eqniraleiit in age to the upper par t  of the 
Nullagine series in  Western Australia. These de- 
~iosits are fully described in  Rlemoir No. 1 2  of the 
Geological Survey of the Union of Sonth Africa. 
The conclusion is there arrived at that the crocidolite 
ir of sedimentary origin and has been forined by the 
inetamorphism of ferruginous quartzites, which are 
postulated to have had an original composition pec:i- 
liarly suited to  the formation of crocidolite. 



-4lthough no cleterniinatioii of the cliemical composi- 
tion of the FIaniersley Range f erruginons quartzite5 
has yet been made, the striking megasropic resernb- 
lance and mode of occiirrence of the rocks to the 
aboremeiitioned published description, snggest that 
they are similar in  a11 respects. 

1’KOGRESS REPORT ON THE GEOLOGICAL 
S0RVE-T- O F  T H E  VILGARN GOLDFIELD 
(NORTI-I 01.’ T H E  GREAT EASTERN RATL- 
WAY).  

( R ~  13. A. ELLIS, B .s~ . ,  A.o.s.nr.) 
The re-snrvey of that portion o f  the Pi lgarn Golcl- 

field sitnated sonth of the Great Eastern Railway 
having been completed in  I“ebrnary, 1937, aiid the 
niaiinscript covering a report on the geology of that 
area compiled, the v-riter was instrncted to continue 
the snrrey i n  that portion of the golclfield extencling 
nortlivards f rom the Great Eastern Railway. 

Field work was coniiiieiicccl by the w i t e r  and one 
field hand on November Sth, and continued mtil De- 
cember l l t h ,  .vvhen the field season encled. 

During this period tlie bouuclarics of the Green- 
stone belt, esteiiding from FIope’s FIill northwards to  
Bullfinch, and a portion of the granitic ancl giieissie 
country >vestwards of the Bi7llfiiicli-Sontlierii Cross 
RailxiTay line were mapped. 

The detailed 1inoxTledge of the strncture of the 
scliistose rocks obtained in  the short period of inres- 
tigation was insnriicient to enable the broad geologi- 
cal structure ~ o r l w c l  out for the southern portion o f  
the field to be correlated with that t o  the north. Fur- 
ther field morlc i 4  necessary before this aim can IJC 
achieved. Several f eatnres of geological ancl econo- 
mic importance noted during tlie snrrey of tlle sou- 
tlie1.11 par t  of the goldfield x-ere found to  recur in 
the northern par t  of the field so f a r  iiivcstigated. 
Evidence available near the better exposed margin< 
of the greenstolie conntyy confirms the conception of 
the processes of granitisation, the presence o f  TThicli 
was suspected from an inspection of available ont- 
cropi  near Southern Cross, and the occurrence o f  niig- 
imtites in some of the “i-ock~”‘ situatecl son~e  distance 
from the greeiibtone areas suggests that this process 
has been widespread. 

Many of the bare “rocl~s” examined in  tlic country 
\vest of Bnllfiiich are incissire, fine, mediuni, and in  
places coarse-grained biotite granites, similar in  all 
respects to the “i*ocks” of the southern par t  of the 
fiehl. The impression gained so far of the granitic 
niid gneissic country is that there aw extensire areas 
of replacenient gneisses showing structure lines coil- 
tignons to the niargiiis of the greenstone belts, and 
that nineh of the sandplain country is of a siniilvr 
nature. The granite “rocks” .appear to represent 
bosses probably iinderlain by granite niassei of 
batliolithic dimensions. 

I n  scvcral places i n  the areas occnpied by sand- 
l ) h i ,  sectlou> are exposed showing the paisaqr clomii- 
war& from a sand-plain surf ace tlrimigh a ferrn- 
ginons laterite to decomposed I~eplacenient giie 
These occurrciices tend to strengthen thc conception 
of the origin of the sand-plnins formed dnring thc 
survey of the southern portion of the fitxld, na1uely, 
that they were largely residual soils orerlying areas 
of rock of granitic or  giieissic composition. 

iiumerouj elevatecl or  flat 
tlirougliont tlie district. 

coiiiinoii use t o  designate the 
granite outwops vrhich o c c w  

Thc rclation of gold-mining centres to the geologi- 
ctnrc ehtablislied for  the sonthcrn part of the 
eseinplifiecl 111 tile case of the niain Bullfinch 

Mine, which occiirs in a i teep  northerly pitching drag- 
fold in  n 1)and of ferrnrinoui quartzite ancl associated 
tinrpliibolite scliist., the ininor stmctnrcs of the mine 
briny associated with n jor  west limb dragfold 
c-tructnre in the anil)hiliol clri5ts o f  the Greenstone 
Gerics. Dragfolds 111 th .it outcrops of jaspilite 
ntti th of the I<ullfiiirh &iiii(l ihom a steep sontherlp 
l)itcli, ant1 this in2g ts thr  c)ccur~~cncc of a syriclinal 
cmssfolrl 1 iinii r ilia t c north of I-’iullfinch. Ullfortn- 
nately, a wicle all1 atrd area devoid of outcrops 
xljoiiih the niiiir to e north and obscures the neces- 
sary confirmatory CT idence. 

The rock types noted so far in  tlic greenstone series 
arc similar litholo~icn’ly to ihose o f  the Sonthern 
Crosb area. Two areas of rocks of nltra-hasic coni- 
poiitioii, one of nhich ib siinilar in  all respects tr) 
the anthophyllite schist x-hich ontcrops so proinin- 
eiitly in N(w Zealand Gully, south o f  Southem Cross, 
have been iclentified f o r  tlie first time in  this district. 
The anthophyllite iclnst outcrops proniinentlg on 
Loc. 41.5, 4 niiles S.S.E. of Coihthiaii, xiid the other 
1)atch of ulira-basic rock c~viclenccd by a siliceous, 
I)oulclery and sometimes schi5tosc ferrnginons out- 
crop, i n  wlri,*h ipccli-.; of chroinite are freely scattered, 
orriir- on  Lop .  56‘7, 4 niilei N.W. of Corinthian. 

S r v d  s i d l  ontt.rops of fresh inassire r i i iarb 
doleiitt> h a w  bccii noted oil Loc. ,581 and near the 

just south of EnllAnch. 
gronps TVXS lnlcler- 

taken (luring t hc short field , but i t  is intended 
to carry out this vork  in  coiijnnction with regiona! 
qeoloyicnl inrvcy ( lu r in~  tlic 1 9 3  iielcl season. 

1s lllllC 1wq 011 the Southcin Cr0.s-Ballfinch roaJ, 

No itetailed \vork on the n 

T I l E  I-iIVERIXln GOLD AIINE, RIVERINA 
(30 x r r m  TI-EST OF NENZIES, NORTH 
roorx: ARI)TE G OT~DFIELD) . 

, E.S~. ,  A.0.S.M.~ Geologist.) 

Aii esanlniatioii of the acccisible workings o f  this 
iiiiiie was made on S o \ c i i i I v ~  22nd aiiil 23rd with the 
object of detcriiiining a 5  far as possible the natnre 
of oceiiri enec oC the a11rlf~I’oUi boclies a t  present 
bcing \’i oi*ked in the ininc. 

xiiiic tlie pitch of the ore 
in which has dislocated thc 

lo(les, and the ill 11 of tlic lodes, aiid snggcs- 
tions f o r  the f u  e o~’”le11t t1ncl prospects o f  
the iiiine can now I N  made. Ilnriiig the c~saminatioii 
the ii-riter hail the .r-alnable help of MY. N. Bntchcr, 
unilcrground inaiiager, aild his careful observations 
niadc ilnring the eoni’sc of dwelopment ~vorlc a t  the 
: iOOf t .  and 3OOft. Iex (11s g r e a t l ~  aiclrcl the progress oC 
the examination. 

Thc results O F  thc. inspcvtion eonfirincd inany of  
the conceptioni o f  the geological features of the niiiie 
already held by tlic preicat niaiiaywieiit, and future 
derelopment work ilrould iiow procceil with some 
degree of confidence.. 

GEYTERAL G i m r m ~ -  AND STRUCTURE. 
‘I%<> oi P hodic> consist of inetasoiiiatic replace- 

m w t \  iii \vcl’ defined shear zones of considerable 
Iwoth in amphiholite schist, having a general north 
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a i i d  south strilrc and a liractically rertical dip. The 
outcrop portions of the lodes hare beeii TvorBecl in 
the past to a shallow depth, and in the oxidised zone 
thc country has a scliistose appearance, bat becomes 
illassire and jointed in depth. The country rock has 
all the apliearance oP being a metamor~~hosed doler- 
itic lava which has bem sheared i n  rertica! planes i i i  

a geiieral north aiid sonth direction, and subsequently 
niineralised aloiig the shears for  ail average width 
of 4 to 5 feet over at least half' ;I iiiile in  length and 
500 feet 111 depth as e x p o d  iii the iiiiiic vorkiiigs. 

The lodes arc di4ocattd by wveral strong faults, 
and an intricate systciii of joiiikug has been set up 
iii Ilic wall rocks, along ~vhicli  pegmatite dglrcs, both 
large and small, have been injected. Some of these 
tlyBes cut the lode:, 11 itliout displacing them, and 
soiiie occnpy fault planes, aloiig which iiioveineiit cf 
the lodes ha5 taken place. 

The miiieralisatioii along the shears has resulted j i i  
the forination of a baircleil type of ore, rery hard, in  
11-hich silica and bands of partinlly replaced but silici- 
ficd country rock predoiiiiiiate. Nineral snlphiclcs 
and free gold occur, scattered ~uleveuly through the 
l~aiiilecl ore, with local eoiiccritratioiis sometimes on 
one wall a i d  sometiiiirs on the other. Arsenopgrite, 

hotite?) galei i~,  zmc blende, and free 
gold 'ivere recognised, \~liilc chlorltc, biotite and gar- 
net, along wit11 a dnrk coloiii-eil amphibole xiid silica, 
co~istitute the main noii-metiil.ic iiiiuerals seen in the 
ore. The lodes frcqueiitly l i a ~  c 110 defined mdls, atid 
iimierali~atioii has procecdivl w i i i ~  distance iiito tlic 
wall rock in some cases, the limits of payable ore 
liaviiig to bc determined It$ snm1)ling. 

Graiiite outcrops in tfic l l a l  coiintry several milss 
to the cast of the mine 

TILE UNDEIE1:OUNU \VOHKINGS. 
The \~or l i i~ igs  fro111 the north and south niaiii 

shafts hare been carm (1 ircirii to a depth of aboitt 
4-00 feet  rertically, aiirl stoliing above this level has 
bcen carried out north aiid south from both shafts. 
In the northern ~i-orhi iqs  011 y one lode has been 
founcl and worked, \vhile 111 the south workings two 
parallel Iocles, soinc 30 fee t  apart, have been mined. 
On  tlie 300ft. lerel thr ore  channel has been prowcl 
to exist orcr a length of 2 GO0 feet and six ore 
dioots, totalling sonic 1,2 10 €pet in srope length, ha\v 
been found profitablc to  iiiine at thi i  level. 

1 he shear zones  ha^ e bec~i pro\ ed to carry payable 
ra!nes a t  the @Oft. level, m d  niiizes down to the 
rt00ft. level throughout thr  length o f  the woikings 
have shomi payable valnes aiid 11-orkable rvidths to 
this ctepth. 

North of the nen- 111a111 &aft  i n  the northern 
workings the lock has h e n  cut of€ by a fault ivhich 
has throxm the ore body to tlie xmt. The lode ha? 
been located in the ~ o r t l i  side of the fault a t  tlie 
:?()Oft. level, and its northerly coiitinnation can now 
he fclloiwxl €or a coiisirlerahle distance to the north 
under a linc of old sirrfacc x-orlrinqs. Further north 
the lode will he fouiid to  be displaced to the east DS 

iriilicatcd by a step acroqs in this direction in the line 
of old surface workings Dcvelopient by driving 
in  this direction ha? escelleiit prospects, as two 1iiio~:ll 
shoots arc already iiiilicated north of the iiem main 
shaft by surface n7orking-s. 

The drive south on the hottoni lcvcl of the north 
shaft encounters a faultecl zone, and the lode is here 
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faulted to  the east, south of the fault. 
be avertninecl f rom tlic stoping, the 
the northern workings are practically 

As f a r  as can 
orc shoots in  
rcrtieal. 

111 the southern u-orlriiigs bei~ig developed from 
hat  is lii1ol\*11 as the south shaft, tmo parallel shears 

c.oiitaiaing payable ore hare  beell morlrecl a t  the 400ft. 
1c1~1, tlie ~1-csterii one of vdiieh has been x70rlred In 

the p i t  fro111 the siirfacc c10m-n to KO. 4 level in a 
5ontherly pitching stope. The shoots in these lodes 
pitch south a t  45 degrees aiiil are not directly opposite 
ench other in tlie two parallel lodes, the westcrn shoot 
being situated sonth of the shoot in the east lode a t  
the 40Oft. l e d ,  being thus arranged e9z 6~7ielolz. 
h rvinze sunk on the westei*n lode f o r  1 0 0  feet below 
the No. -4 level a t  the end of the 5ouih drive shol\rs 
~ o o d  values aiiil payable width a t  tlie bottom accorcl- 
nig to mine plans. 9 short drive from the boeom 
of this winze s h o ~ m  on the mine plan is obviously 
OR the shear zone. 

SUGGESTED FUTURE DEVELOPMENT. 
There are no geological structural problems faeiny 

the del elopnent of tlie iiiiiie and thc nature of the 
ore bodies, the distribution of the ore shoots, a d  
the proved length aiicl depth of tlic strnetural fea- 
tures, iiaiiiely, the shears, iii which thc ore bodies 
occiir. make oal;\.- the occurrence of payable values 
niid widths at the 300ft. lerel the clccicling factor in 
coiiteiiiphtiiig development ~ v o r k  from this levcl. 

The winzcs already sunk to tlic 500ft. level reveal 
payable ralues and widths a t  indiridnal points orer 
the length of the ore channel already driven on (2,600 
feet), and pro5pects of locating new shoots vihilst 
driviiio~ north ancl south tit thi5 level are very en- 
conragmg. 

The best immriliate clcvclopmeiit work, having in 
111111cl the winning of ore a id  the proving of tlie ore 
bodies, coulcl be imdertalren by continuing the north 
drive from the No. 4 le\ (11 a t  tlie south shaft, and 
ihe sinking of the iicw iiiain shaft to 500 f 
the lattrr caie tlic wiiizes are  already domii and a 
1:irge block of ore ~vould be available f o r  stoping. 

The obvious neecssity also exists for  the siiilriiig of 
the south shaft to 500 feet, ancl the driving of a level 
north on tlic east lode a t  the 500ft. level t o  coniiect 
nith south ilrivei frmi the same le.ce1 from the 
new main shaft. The coiitiiiuatioii of this level north 
from the iiew main shaft is also necessary, and be- 
~ i : l~s  greatly facilitating the economic lianlage of ore, 
this work ~ ~ o n l c l ,  if miclertal;eii, h:ivc very good pros- 
pect, of rewaling ~ C I T  shoots of ore. 

9 

GENERAL REi\lARliS. 
'!'he ~vorkmgs south of' the south shaft are ap- 

liroachiiig a f ault zone, but the displaeeiiient mill not 
bc great, and uill probably be to the east, as inclica- 
teci by surface workings in  this direction. 

I n  the miuiiig operations associated with the join- 
ing of tlic new iiiaiii shaft ailcl the south shaft on a 
600ft. l e ~ ~ l ,  no geo'ogical problenis v i t h  which the 
l)rcieii t mailagrmc11t i.; riot faiiiiliar wonld be eiicouIi- 
trred. The slioots are not seriously displaced by 
fanlting be tmen thc 400ft. aiicl 500ft. leacls as is re- 
realed by the TxTinzes from the 400Pt. lerel, and while 
driving south and north on the 17-i'OpOSed 500ft. level 
fro111 the sonth shait the tivo shear zones give excel- 
!rnt promise of the recnrreuce of south pitching ore 
shoots above and ~~ IOTT those already TTorlced sonth 
aiid llorth of the soutli shaft a t  the 400ft. lerel. 
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Y’hc prospects o f  this mine down to the 500ft. level 
as revealed bj- the nature of the ore shoots at thd 
4GOft. lot! ancl the nmzes domi to 500 feet are 
s h o x ~ i  to b:, very good in the present state of the 
workings, and there is no obrions geological reason 
~ l i y  payable ralnes shouicb not be expected below the 
5OOft. level. 

As a fnture nndergroiind prospecting campaign, 
i ~ ~ r a  1.1 ore bodies vhich may not hare  outcropped 
coulcl be sought f o r  in the country rock by means of 

A study of the manner of occur- 
rence of the shoots already ~vorlied mould have to 
play a large par t  in  the location of these bore sites. 

diamonil clrill. 

310RLET’S FIND (XIS MILES NORTH O F  
RIVERINB AND 30 MILES W E S T  O F  
MENZIES, NORTH COOLGARDIE GOLD- 
FIELD). 
(1-1. il. %LTY, B.Sc, d.o.s.1\T., Geologist.) 

liicli patches of gold hearing quartz have recently 
been Pound i n  this locality in a belt of folded sedi- 
nicnts and greenstones of iedimentary origin nnder- 
lying a soil-covercd llat iinmecliately east of a ridgo 
of fresh aniphibolicc schist, which probably repre- 
sents schistose basaltic or doleritic laras. The regional 
strike of the sdiistosity is north and south, and the 
dip steep to the east. Steep opposed dips are fre- 
quent in  the scliidose aniphibolites to the west indi- 
cating tight folding. 

inecl biotite granite 
occur half a mile north-west of the niaiii mining 
localitirs, and iiunierous s~naller granite masses, peg- 
niatite dykes, aplite dykes and barren quartz reefs 
travcrae both the €resh looliing greenstone and the 
weathered sediments in  which the reefs occur. 

The quartz reefs so f a r  fonnd to be gold bearing 
lie parallel to the planes of schistosity of the coiin- 
t ry  rock, and are much faultecl with pegmatite and 
aplite dykes frequently occupying the fault planes. 
I n  most cases the relation of the pegmatite dykes to 
the quartz reefs is clear, the dykes being younger 
than the gold bearing reefs, hut in one instance, on 
Norley’s P.A. No. 781U at the south end of the area, 
the relation of a particnlarly rich concentration of 
auriferous quartz to a pegniatite dyke in transverse 
contact with it is not so clrar. Unfortunately, mill- 
ing operations hare destroyed mnch of the ericlence 
which mould have rerealerl thr  interrelation of thesc 
two bodies. 

T\Titli the exception of the gold oecurreiices in 
1Ionl;coni’s P.A. No. 793U, and Morley’s P.A. No. 
781V a t  the north and south ends of the area respec- 
tively, the auriferous bodies tire of thc lenticnlar 
qnartz reef varictg occurring in shear plancs on or 
near the axial plane of a tight fold varying in width 
from five feet to a fern inches, with rich short shoots 
of gold bearing quartz shoving the influellcc of 
secodary  enrichment. The dcepcst worliings seen 
1%-ere 50 feet, and in  each case the high surface mlnes 
hail terminated at  or before this depth. The pitch of 
the shoots a t  the iiorlh end of the area is a t  abont 45 
degrees to the south and coincides with the pitch of 
the quartz filled dragfold being n-orked on Xonl<com’3 
P.A.  No. 793U. 

T i i  the ~ ~ o r k i n g i  on  lhis latter P.A. t h p  snrface 
n-orkings are in the tightly Colcled synclinal portion 
of a dragfold, and in a shaft 40 feet deep snnlr 40 

Esterisire outcrops of fine 

f re t  south of the open cnt, a n  anticiinal crest of a 
quartz filled fold appears in  the bottom of the shaft 
pitching south a t  about 45 clegrecs. The natnre of 
this occurrrnce has been explained to the prospector 
and. the best method of mining it by an inclined winze 
drnionstrated to him. The possible reenrrence of simi- 
lar pitching quartz bodies twlon- and abore the one 
already being x - o r l ~ ~ d ,  takiiig into consideration the 
direction of the regional clip of the strata, VVRS also 

The tTTo short, nearly horizontal shoots of quartz 
which gave sensational ralues in shal!ow morliings 
just below the groiunil surface on Morley’s P.A. No. 
;Sly (to bc convertecl to a lieward G.M.L.) xjere 
found on close exaininatioll to be occurring in the 
n-esterly dipl>in: portion of n gentle clragfolcl, the 
upper limb of lvliich has been eroded. In the inorc 
southerly of the ~ T V O  TTorBings from which the speci- 
men stone was taken, the wrstern wall rocks, though 
highly matherecl, ilisclosecl one perfectly preserved 
clragfo’d, the axis of .ivhich n*as horizontal, and Tvhose 
axial plane dipped steeply to the east, showing that 
thc nwter ly  clipping limb in which the anriferoas 
quartz occarrerl ungncstionahl~ formed par t  of a 
gentle dragfold in an incompetent becl in  a series of 
steep easterly dippinq strata. 

There were probably similar concentrations of auri- 
f ~ r o u s  q~iar tz  abore thow  no^ ~vor l~e i i  out vhere the 
dip changed from iwst to cast in the strata which 
hare been eroded. Thr  structnrr has almost certainly 
1)ecn repeated in the iipwircl continuation of this fold, 
and if anriferous qii:trLz had been deposited in it a.; 
seems most lilrelg, then the gold has gone to for111 
alluvial deposits to the east. 

The more northerly of the ihallow norkings in 
which the rich stone m s  folincl appears t o  hare  a 
gentle southerly pitch, while the pitch of the more 

appears to be horizontal. A 
The \Test- 

erly dipping becl ha.; reeently been found betwmi 
the tx-o wvorlied ont hhools, and although the \ i d 1  
rock is exactly similar, there is no gold-bearing stone 
in  this central hole. 

The concentration of value; seems to be confinrd 
to the westerly c1il)ping limb, and 1)ossible recur- 
rences of gokl ore may be found by prospecting 
::long the strike 1101 th aiicl south of the present morli- 
ings o r  by sinking a x*inze in the easterly clipping 
heds below the x-oi Bed out deposits in the hope 
that the dip \rill again change to the west with a 
deposition of quartz a t  or near the bends. 

The pegmatite dyke seen a t  the sontli end of the 
south patch cutting acro’is the shoot, and from which 
point the shoot extends in a northerly direction, may 
or may not have been responsible for  the introiluc- 
tion of the auriferous quartz in the iinmediate vicin- 
ity. Insufficient eviclence is as yet available from 
the present worliings to cletermine this point. There 
is a considerable ilerelopment of pegmatite aiid 
granitc dykcs i n  the ricinity, ancl none of the work- 
ings, either i n  the shaft siink to cut a quartz reef 
north of the rich patches o r  i n  .an open cut ancl 
ti-enches on the same reef, reveal the true manner 
of occurrence of the dykes. 

Tlie conception that the auriferous quartz is de- 
i.irei1 from a granite magma is considerably 
strengthened by the presence of good gold wlues 

stressed. 

l c h  i.; indicated here. 



in  quartz showing small flakes of biotite mica dollieil 
from the reef on Butcher and Sheen's P.A. No. 
iS7U to the north. 

The several reefs 50 f a r  opened u p  show that tlie 
high mlucs obtained a t  the surface do not continue 
below 50 fket, that the shoots are short and of irre- 
gular valnr, and that the thickness of the reefs is 
extremely variable, both along the strike and down 
the dip. The dcposiition of  golil in cellular portions 
of the quartz, :IS well as in joint planes in deeoin- 
posed xvall rock, iiidicates the influence of  local 
enrichnieiit due to solution niid depoGtioii of primary 
go!cl. Proipecting \jTorli doiic to date (Novemlm, 
1 9 3 i )  shows that  the country rock is liberally inter- 
sected with pegniatite and granite dykes and that 
the reefs are faolteil. 

The area is one aclmirablg suited for  the pros- 
pector, bnt the work iecently doiie by the Birerina 
Gold Mining Company, who held sampling optioiis 
on the areaq, has sho~vn that there is not snfticient 
thicliness of quartz nor continuity o f  values at even 

liq to meet the requirements of a min- 
ing company. 

The flat soil-covered country ,out11 of nlonlicoin's 
P.A. No. T93U a t  the northerii eiid of the locality, 
and east and north of Morley'i P.A. No. iS1U at 
the Foiith mid, through which a drainage channel 
i~ i i i 5  in  a south-easterly direetion, is likely to con- 
tain alln\inl gold, and offers excellent chances of 
giviiig p a p b l e  results from a series of closely 
spacrtl liancl borei snnli to brd rock. 

ICING O F  CREATION GOLD N I N E ,  MT. 
&IARGARET GOLDFIELD. 

(By R. A. Robson, B.Sc. (Hons.).) 

The King of Creation Gold AIine is situated ap- 
proximately 36 miles iiorlh of Laverton, ancl two 
inilei east of the Erlistoun Road. The operating 
conipaiiy holds a iiiiiiiiig reaerre and four  leases 
(22S9T, 2141T, 232iT, 2224T). A t  the time of 
inspection (November, 1 9 3 i )  ~ v o r k  was coilfinecl to 
lease nuniber 2141T. 

e mainly metamorphosed 
sediinents, consisting of phyllitcs, graphitic schist5 
and quartzites, with lciises of niassive greenstone. 
The broad distribution of these rocks has not been 
mapped, but they are Bnoxvn to extend several miles 
eastward of tlie workings, and a lesser distancc west- 
warcl. I n  the workings they hare  a general north 
strike, and dip westward a t  steep angles. 

Access to the main v,-orl;ings ii by a rertical shaft, 
approximately 130 feet deep. Sor th  from the main 
shaft the TVater Shaft  and the North Shaft give 
awes3 to snialler v o r k i n g ~ ,  vhich are not connected 
with each other. 

The rocks in  the vieiiiit 

DESCRIPTION O F  O R E  BODIES. 
;1Laiu TT'oiliings.-The iiinin 71-orliings consist of 

ail open cnt xiicl two levels-at Yti feet aiicl 145 feet 
rc3pectirely. Tl?c Wft. level consists of three al)- 
prosimately parallel ilrmes, having an ew, ecludoiz 
arrangement a n c l  connected by crosscuts. Going 
south the drives are stepped west, and Tvill be re -  
ferred to as the East Parallel Drive (this chive is 
north of the Main Shaf t ) ,  the Drive off Main Shalt, 
and the Main South Drive respectively. From about 

the ceiit-ie of tlic Main South Drive a winze gives 
accrss to ithe I45ft. l e ~ l ,  at which Iewl approsi- 
nialelv 160 feet of driving has been done. 

At the surface the opeli cut has a length of 270 
feet, a masimium width of 40 feet, and an average 
viclth of 25 to 30 feet. The open cut cstencls to the 
9Gft. l e d ,  and has been the main source of ore 
crushed. A t  the 9Gft. l e d  the ore body has a s t o p  
leiiqtli of 290 feet, and a maximum width of 40 
fret. The ore body is of the lode type, and coii- 
'isti of qua-itzite, with ininor quantities of phyllite, 
and I aryiiig quantities, frequently large, of vein 
cliiartz. I t s  strike aiid dip are parallel to that of 
the eiielosing c o ~ n t r y ,  i.e., strike is north and dip 
vest  at steep angles. Best values are reported !,o 
be in  vaghy quartz ,o r  i n  open textiired quartzite. 
At the south end of the open cut the lode formatioii 
is seen to continue a t  the surface f o r  150 feet, but 
~ a l n e s  are reported to be unpayable. 

Norinal water level is at 100 feet, ancl therefore 
all ore from the open cut has come from within the 
zone of oxidation. 

The locle formation at the 145ft. level is quite 
defined, but values arc  reported to be very erratic. 
Although this lerel is 45 feet below iiorinal x-ater 
level the rocks are still very weathered, ailcl the zone 
of primary ore has not yet been reached. No work 
was in  progress at this level at the time of inspee- 
tl011. 

A structural control is not apparent froin an exam- 
inat ion of the present morkings, but the general C I L  

whelo?z, arrangement of the ore bodies suggests coii- 
trol by folding. There is nothing to suggest that 
the lode forination will not continue downwards, 
but the posiibility of lower values being obtained 
111 the primary ore due to the absence of secoiidary 
gold should be borne in mind. 

Above the South Drive off the &fain Shaft  the 
oie  body has a stope length of 100 feet, a maximum 
width of 10 feet, and a n  average width of approxi- 
mutely S feet. 3 contiiination of this ore body north 
of the shaft consists of stringers of quartz in  phyl- 
lite. No work ~ v a s  being done i n  this ore body a t  
the time of inspection. I n  a winze aiicl a crosscut, 
shich intersected this lode formation 45 feet below 
the O6ft. level, values were found to be unpayable. 

I n  the East Para lh~l  Uiive i~ large body of nuartz 
has bee11 drii-en on for  $0 feet, but, except where 
originally intersected in  thc erosscnt froin the North 
Drixe off KIInin Shaft, has been found to contain no 
values. 

I I - ~ ~ ~ ~ ~  s i lu l i  ii-o,.7, The \Tater Shaft is 122  
ieet cleep, ancl there at levels a t  60 and 100 feet 
rcspecti\ ely. Numeroui sinall bodies of quartz haw 

ted, but none haxe been stoped. d sinall 
qmnti ty  of oie has becn obtained from an open Cut, 
v h i c h  1s i 0  fcr t  long and has an awlage  ~ i d t h  of 
0 to 7 feet. 

A'o~i / i  S 'hnjt  I1-orli izg/s.-The north shaft is 100 
feet cleep, and there arc three lelels a t  3-0, 60 and 100 
feet respectively. A quartz rcef, striking aiicl dip- 
ping parallel to thc country, aiid having at  the wr- 
face a length of 230 feet aiicl a n  average width of 
approximarely S feet, has been worked by an open cut 
to the &Oft. lerel, and stoped from the 100ft. level. 
The iiiaxiniuin stope length is SO feet a t  the 100ft. 
Iercl. Stoping is conlinecl to the footwall portion of 
the reef, and there are also large quantities OC quartz 
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in the drive south of the stope. Payable ralues were 
eT-iclently confined to portions of the reef. No ~ o r k  
was being done on this reef a t  the time of inspection. 

PRODUCTlON. 
F o r  the periods 1004-1913 ancl 1926-1937 Mines 

Department recorcls s h o ~  that 20,4i5 tons of ore 
have been crushed f o r  a total of 4,464.83 ounces of 
gold, including only 11.66 ounces of specimen gold. 
From 1913-1926 n o  production is recorcleil. The aver- 
age grade of the ore producecl is therefore 4.4 dmts. 
An inspection of the yearly returns indicates that, 
except for  1904, the yearly average grade has not es-  
ceedecl 9.4 ilwts. gold per ton. The ore bodies are 
therefore to  be regarded as of low grade. 

CONCLUSIONS. 
A t  the time of inspection \rork was conlinecl to one 

orc bocly, f‘rom ivhich the  greater par t  of the ore 
crushed has been olitai~icil. The arernge graclc of the 
ore produced has been 101~. Thc 1 
has not revealed any geological 
reason is appaiwit why the lode f ormation shoiild not 
rontinne doivn~varcls. The presence of the best valueq 
in w g h y  quartz o r  open textnred quartzite is sngges- 
ti\ e of secondary enrichment. No free gold, Yisihle 
t o  the naked eye, is reyortecl to be present in  the ore 
body. All the ore so €ai* produced has come from the 
zone of oxidation, am1 although the workings extend 
below normal water level the zoiie of primary ore has 
not yet been reachecl. Any general increase i n  values 
iniriiediatelp above the zone of lsriniary ore should be 
regarded as eridcnce of secondary enrichment, an11 
values i n  the primary ore shoulcl be expected to drop 
away. 

There appear to be no geological diflicnlties to com- 
plicate the testing of lodes immediately below the 
present workings. 

REPORT ON T H E  CLACKLINE FIEEBRICK 
CLAY P I T S  (SOUTH-WEST DIVISION).  

(By R.  S. hIatliesoii, B.Sc.) 
The brickyards embrace portions of Locations 18, 

19, 171 and 172 (Lands Dept. Litho. 2A/’40), and are 
situated on the north side of the Great Eastern Rail- 
way approximately one mile west of the Clackline 
Station. 

GENEEAL G~OLOGY. 
The rocks of the area bear x striking reseiiiblance 

to those of the Yilgarn System, ” and consist of inter*- 
bedded greenstones aiicl erosion sedinients which haYe 
tinclergone c?, high grade metamorphisin. The main 
rock types are scliistose greenstones, mica schists 
sillimanite schists and garnet schists, ailcl they have 
been intruded by granite and epidiorite dykes. The 
general strike is N.N.W. and the dip 70” W.S.W. The 
country has been highly folded and sheared, but too 
small an area was mapped to arrive at any reliable 
strnctural interpretation. Some evidence snggesting 
the existence of minor strncture can be seen in the 
workings, but it could not be interpreted. 

* G.S.TV.A. Bulletin No. 97 in  preparation. 

Weathering lias been the inain process in  the 
formation of the clapb. The quality of the clay dc- 
pends on the extent of mxithering and the nature OE 
the parent rock, ancl T arintions in  quality are bound 
to occur rertically and along the strike of any roe11 
band. 

The follo~ving niateyi:ils are nsed by the iiiauage- 
inciit in  thc prdnct ion  of the firebricks. 

SL’ I;reoz,i.to,ir (No. 1 Clay). 
m d  vhite, and has a baiidecl 
resenw of black streaks. A 

gr:idatioii from this material, through biotite schist to 
only piirtly mathercil greenitone schist, was observed. 
This :ilteration is idcntioal n i th  that seen by the 
w i t e r  i n  tlie unilergronnd n-orkinga o f  Narvel Loch 
Gold Development, N.L.* The lraolinised schistose 
grecnstoiie is tlie predoniiiiant lype of clay and its 
occuriwiee can be seen on the accompanying mtip 
(Plate  I.). 

. l / t >  ( K O .  3 Clay) . - -This  material 
loiired, ancl contniiis scattered 

black si)ecBs, but there is  no suggestion o€ banding. 
The clay is believed to lie a weathering product of x 
dolerite dyke, lxcause of i t i  similarity to the dccom- 
positioii products associated v i th  the dolerite dyke 
outcropping in  the creek, east-south-east of the north 
pit. 

3. SzZZiirzanLte Scliist. (No. 4 Clay) .-The material 
is white to straw coloured, ancl sillinianire can be seen 
in the hand specimen. The sillimanite is a ineta- 
morphic mineral, and variations in  the percentage of 
sillimauite in the rock are bound to occur. 

4. Kuoliizised X ~ L  iscl .-The only oceurrenee 
of this material is in the ci-osscut off the east side of 
the north pit, and a gradation from white kaolin to  
h a i ~ l  mica schist \vas observed. 

Mica, schist is used in  tlic inanufacture of some 
bricks ancl at present is obtained from a poiiit about 
one mile north oL‘ the brickyard-s. A band of mica 
schist occurs in the north pit and should be tested for  
its suitability in bricli making as it is more con- 
veniently located for  cheap mining. 

5. Pegmntile.-Decoinposecl peginatite veins ancl 
stringers occur abundantly throughout the workings, 
and the material is being usecl as a ‘.filler.” 

NORTI-I PIT. 
The pegs, which were placecl as guides f o r  strip- 

ping the orerbnrden froin the nseful clay bands, are 
sho~vn on the map, but a little explanation is aeces- 
s a y .  

The Baolinisecl scliistose greenstone band is clivided 
by a fissure alorig the north drive, into t ~ o  qualities 
of clay, and the position of the fissure at the surface 
has been pegged. The higher quality kaolin lies to 
the east of the Gssnre, ancl the clwtlity clecreases as the 
biotite schist, in  the face of the west crosbciit, is 
npproached. 

The Baolinised mica schist band in  the crosscut 
f rom the east sick of the pit is 18 feet wide, but 
nppawntly leiisrs ont before the east crosscut fro111 
the north drive is reached. 

* *  G.S.W.A. Bulletin NO. 98 in preparation. 
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Talc schist" is showing in  the face of the crosscut 
from the east side of the pit, aiid the west bounda1-y 
has been pegged at the surface. Tlie extent and nse- 
fulness of tlic talc schist, lioivever, has yet to be iii- 
vestigated. 

SOUTH PIT .  
KO explanation of the pegging is nccewary but a 

Judgiiig from snrfnw e>ideiice the wicttli of the 
kaoliniied sctiisto% gl 'ccn~~oiic  in  the end of the Cross- 
cnt off the .i\.est side of tlie pit is inneh greater than 
that already exposed in tlie crosscut. 

Tlie li:>oliniseil clolcrite (No. 3 Clay). owing to its 
mode of origin, may cut across the strike of the coun- 
try or may not persiqt nloiig the strilic. 

Silliiiianite schist, which is tlionglil to be the 
northerly continuation of the silliniaiiite schist i n  the 
soot11 pit, \vas f ounci outcropping in the creek m a r  
the north pit, a n d  tlie probable position of tlie brd 
between these two places is slioirn on the niap. 

few other things must be meiitioiiecl. 

Tlie green clays disclosed in  the south pit are clc- 
composition prodncts of schistose grceiistonr aiiil may 
be stained with nomitronite. These clays are of little 
use commercially as they cause excessive slirinliage. 

There is obvionsiy some discrepancy i n  the niap- 
ping of the geology in  the morkiiig off' the iiorth eiid 
of the sonth pit, but only Pnrtlier de\-elolmeiit work 
will clear up  this point. Since garnet is a iiieta- 
inorphic miiieral, tlie garnet schist mill occnr sporadi- 
cally, 50 that tlie absciice of garnet schist in  the north 
drive a t  the bo~indarg o€ the sillimanite schist does 
not refute the presence of fanlting as shown. 

*This  is now believed t o  he only a decomposition product 
of the niicn schist. 

LANCEFIELD GOLD BIINE. 
BIT. iVIdIZGARET GOLDFIELD. 

(By R. S. &!ATRESON, B.Sc.) 
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GENERAL REMARKS. 
The Lancefield Gold Mine is situated a t  Beria, ap-  

proximately 5 miles north-north--west o i  Laverton, in 
the Bit .  hfargaret Goldfield. 

The area is ieatnrcless, except for  a gentle rise in  
the country to the south-east, tomards the Mt. Craw- 
ford line of hills. 

The Laiicefield G.N.  Co. holds tweiity leases em- 
bracing an area of approximately 371 acres, and these 
arc shown 011 the accompanying geological plan 
(Plate 11.). Mining operations i n  the past have been 
carried out on G.&I.L's. 715T, SOGT, 2221T and 
22258T, but a t  present (November, 1937), work is con- 
fiiieil to the latter three leases. Preparations are 
being made to retreat accumulated tailings. 

The mine has been one of tlie largest producers in  
the State, and iroiii 1899 to 1937 1,221,166.98 tons 
o €  ore were treated f o r  an average value of 7.34 dwts. 
of gold per ton. The production table appears as 
Appendix A. at the eiid of this report. 

Wells are the source of a n  adequate supply of water 
for domestic ancl mining purposes, ground water 
level being generally from 50 to 70 feet hr lo~v the 
surface. Tiniber f o r  fuel aiid niiderground use is un- 
obtainable in the vicinity o f  Beria, and supplies are  
at present being cnrtcd a distance of about 30 miles. 

GENEXAL GEOLOGY. 
The country rocks in  the vicinity of the mine con- 

sist of nietanioqliosecl basic lavas ancl tnffs, which 
linvc a n  average strike N. 30" E. and a n  average dip 
40" south-eashvaril, and these are referred to through- 
out the report under the general terni "Greenstone." 
Interbeddecl vith the greenstolies are sereral bands 
o i  ferruginous rluartzite or jaspilite of sPclimeiltary 
origin. I t  has been impossible to deterniine whether 
these bands of jaspilite are separate horizons, o r  
whether they represent one becl which has been re- 
peated by iolding. The rocks are highly folded, and 
have been intruded by granite and quartz porphyry. 
Mapi3ed with the granite, and undifferentiated from 
it on  Plate II., are large areas of gneiss, granitised 
greenstone, ancl hybrid i*oclrs, which are considered 
to owe their origin t o  tlie replacenient or  assimilation 
of large portions of the greeiistones by the invading 
granite. All the rocks are presumed to be of Pre- 
Cambrian age. 

Exposures in  the vicinity of the Lancefield Gold 
Mine are very poor owing to deep weatliering, and 
large areas are entirely masked by alluviuni. The 
true natnrc of tlie greeiistones was only determined 
after cxaminiiig the rsposnres in  the mine workings 
aiicl bore cores. 

Area1 mapping, i i o ~  ill progress, suggests that tlie 
Lancefield ore body is situated on the eastern limb 
of a south-easterly pitching anticline. The main 
structure is complicated by iiiiiior folds, one of which 
has an iinportant influence on tlie Laiicefield ore body, 
and is referred to further in the section of this report 
dealing mith recommendn tioiis and conclusions. This 
fold is indieatecl at tlic surface by a marked changc 
in  strike, near the south-west corner o i  the Lance- 
field gronp of leases, from N. 30" E. to N. 35" W. 
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TEIE ORE BODY. 
The Lancefield ore body occurs i n  the most con- 

spicuous of the mstern jaspilite beds shown on Plate 
II., and has been formed by the miiieralisatioii of the 
jaspilite aiic1 the injection of auriferous cliiartz veiiis 
presninably by solutions einaiiating from the granitio 
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The easterly pitches o€ clragfolds observed in the 
anderground vovlrii~gs of the Lancefield G.M. mould 
not nornially be espectecl, in the sonth-easterly pitch- 
ing structure described aborc, ancl are  thought to be 
due to local crossfolcling. 

TBE COUNTRY ROCKS. 
Inforinatiou concerning the country rocks is 

meagre, owing to the sinall amount of crosscutting in  
the niinc, and tlir alniost complete absence of petrolo- 
gical clescriptions of the bore cores, which themselve.; 
are not iiow available f o r  esaniination. 

Footzuctll Cozi.lztl.U.-Nassi.e, greyish, coarse- 
grained greenstone, grading through greenstone schist 
to talc schist, constitutrs the inajor portion of the 
footn*all country. The f o o t x d l  country is thought t o  
ha.-e originally consisted entirely of the niassire type 
of greenstolie, the schists hax-ing beeii producecl from 
it by shearing. The d e g x ~  of dyiianiic ~netaniorphism 
determines thr  nature of the country rocks, ancl the 
presence of talc schist indicates areas which have 
undergone the greatest changes. This €act has been 
useful i n  interprrting sonie of tlie geological struc- 
tures i n  the undergrouiid worlrings. The footwall 
rocks are k)eliered to be mainly of tuffaceons origin, 
and thry are verl- susceptible to mineralisation. 

Haiiging T a l l  Cnuizt.l.y.-Esploretory work in  the 
hanging wall coantry has disclosed metamorphoszd 
basic lava. In contrast t o  the greyish colour and 
sheared natnre of the footmdl country, the hanging 
wall country has a dark greenish colour and generally 
a blocky jointing. The hanging wall rocks are also 
remarl1ably free from mineralisation. 

The hanging wall country has been penetrated j i i  
rery few places in the underground workings, and is 
best exposed in a short south-east crosscut off the  
north drive, No. 5 level. 

The core of bore No. 5 (new) was megascopically 
exanlined by Mr. I(. R. Alilcs, and the hanging mall 
section of it TVBS found to consist entirely of nieta- 
morphosecl basic lara. The log of the bore is included 
in this report in  the section 011 clianiond drilling. TLe 
lava is bleached a i d  schiytose i n  places, ancl variations 
in  grain size occur, indicating that there may be more 
than one flow. 

T~lzt,usives.-The greenstones have been intruded by 
quartz porphyry, and this rock is encountered in 
several places in  the workings. 

A quartz porphyry sill, showing assiniilation an6 
chilling at its contact, is intwsectecl in  the Nos. 9, 70 
and 11 level crosscuts off tlie niain shaft. 

An underground cliainoiid clrill hole, bored south- 
eastward froin the bottom of the inclined tunnel, 
intersected quartz porphyry i n  the footwall country 
below the No. 13 lewl, mhieh is probably an offshoot 
Eroiii the sill encountered in the upper  levels. 

magma. These quartz veins have penetrated the jas- 
pilite, wliere it i ~ a s  fractured, sheared, and contorted, 
cliiring folding. 

The pay shoot occupies the full width of the jas- 
pilite band, and has an average length of 560 feet and 
an aw-age  wiclth of 20 feel. The general strike is W. 
30" E., the dip 30 degrees in  a directiol~ S .  60" E., and 
the shoot pitches about 30 degrees ia an easterly 
direction. The ~ a l n e s  are said to have beell bettev 
011 the hanging wtll sick of the ore body than on the 
footwall side, and tlie best values are generally in 
thr vicinity of the quartz v i n s  and stringers. 

The main shoot has been stoped ont from the sur- 
€ace to the WO. 11 level ('787 feet V.D.), and stopiiig 
is at present i n  progress betmen the No. 11 and No. 
It? levels (860 feet V.D.). 

The jaspilite has been mined in  the past to a verti- 
cal depth of about CO feet (reported" to have been 
the original ground water level) for  some distance 
beyoilcl the northern end of the iiiaili shoot. Aban- 
doiiment of this section of the lode suggests that 
values becanie l l l l~3a~able  a t  depth, and that the 
stoped portion of this northern exterisioii consisted of 
secondary enriched lode material overlying primary 
lode material with uiipa) a M e  valnes. Owing to the 
illaccessibility of the upper lerels, the oxidised zone 
could not be examined, but C. 0. Gibsont states 
tliat- 

"The zone of oxidation stops a little above 
the 200ft. level, there being a sniall percentage 
of sulphide in the stone from this l e d ;  below 
the sulphides come in heavily . . ." 

At the No. 13 lerel (96835 feet V.D.) which is a t  
present being des~elopecl, the ore shoot has a length 
of 110 feet, and an arerage vidth of 5 feet. These 
dimensions are considerably less than thGse at higher 
levels, ancl the reasons for  this marked clecrease in  
size of the ore body, and the possibility of its rc- 
turn t o  more nornial dimensions a t  a greater depth, 
are cliscussed later in  this report.*' The lode mate- 
rial is, however, reported to show an iinprovement 
in values at the NO. 13 level, which is an indication 
that the ralnes will persist with depth. 

2llinesrcl ,lssocmtions.-The principal gangue 
mineral in  the ore is quartz, with minor amounts of 
calcite which occnrs as reiiilets, ancl graphite which, 
besides being disseminated through the lode, is ocea- 
sionally found on tlie hanging wall of the ore body. 

The sulphide minerals are pyrite, arsenopyrite, 
pyrrhotite, chalcopyrite and sphalerite. The two re- 
ports appearing as Appenclices B and C to this re- 
port, and dealing v;.ith the mineragraphy of the 
Lancefjeld ore, m r e  lrindly made available by the 
inanager of the Lancefield C+old Aline, Mr. Fox. 
They seme to shov7 the close association o€ the gold 
ni th  the sulphiclec;, aiid to explain the difficnltirs of 
cyanide extraction. 

STRUCTURAL CONTROL. 
The Lancefield ore body is best described by re- 

lerence to a plane parallel to the average strike and 
clip of the lode. The cletermiiiecl strikes and dips 
vary greatly throughout the mine worldngs, and re- 
ferred to the reference plane the lode s h o m  numerous 

Gibson, C .  G., G.S.W.A. Bull. No. 24, p. 19. 
f G.S.W.A. Bull. No. 24, p. 19. 

* * S e e  page 71. 



16 

domes, basins aiid saddles, which have been formecl 
by the intersection of tnro systenis of folding, one 
set with an axis parallel to the pitch of the ore body, 
and tlie other practically horizontal. 

I f  each system of folding is considered separately 
it is fonncl that the ore body has been thrown by it 
into alternate anticlines and synclines, xvhich haye 
affected tlie width of the lode. The width of the 
Lcde is geiierally less at the crests oP anticlines than 
in the troughs of tlie adjacent synclines. A study 
of conditions in tlic nnderground x-orltings, under the 
iiiflueiice of the two systems of folding combined, 
shows that the lode is thinner 0x1 the domes than in 
the adjacent basins. Owing to the Incl; of uniforniity 
in the lnagliitudc of tlie folding, the relatioii be tnwn 
lode .vr.iilths and geological structnre can only be re- 
cognised by coiiiparing adjacent folds of similar 
tnagnitndc. I f  the tn-o systems of folding, and also 
the folrts within each system, were of the same order 
of magnitude, the ideal case -\\-ould be presented ancl 
the maxiinnin lode widths wonld in1 ariablj- occni’ 
in the basins, aiicl the minimiim lode nidths on the 
clomes. 
a 

A lack of assay plans for  the greater par t  of the 
workings iiinBes it impossible to  correlate values 
nncl geological strncture, but the1 e is some sugges- 
tion that the basins, besides locally coiitainiiig the 
greatest widths of ore, inay contain the best values. 
The section of the lode embraced by co-ordinates 
100’ N. aiicl 250’ N., aiid bet\?-een the No. S and No. 
9 levels, is reported to have contained the greatest 
widths ancl the best values, and this is the largest 
Imsin in  the mine. 

The decrease in  the dimensions of the ore body a t  
the No. 13 level is thought to  be dne to its proximity 
to the crest of an anticline lyitli a horizontal axis 
(see Plate T.1. I t  might be argaed that this de- 
crease in  length aiicl width of the lode conld possibly 
be due to a leiisiiig out of the jaspilite lode forma- 
tion. It seems mnch iuore probable as a result of 
actnal inspection of the ore body, and the known 
wide distribution of the jaspilite, that the decrease 
in  width and length of the ore shoot is due to the 
influence of a fairly strong anticlinal fold with a 
ho1,izontal axis. No such exceptionally marked 
changes in  the width and length of the lode ha\-e been 
produced by the anticlines belonging to this system, 
which were encountered in  the higher levels, but the 
writer is of the opinion that the fold now being 
approached is of a greater order of magnitude tlian 
the preceding ones. It is not intended to imply that 
the No. 13 level is at the crest of this fold, but the 
crest is somewhere between this lerel arid tlie point 
of intersection of the lode by  the No. 5 bore (new). 

The above interpretation o f  the structure is based 

1. Dragf olcls- 

oli the Pollon-iiig eviclence :- 

Sinall clragfolds belonging to  both systems of 
folding arc present in tlie \Torkings, aiid the 
effect of geological structure on the width of the 
lode can be seen on a small scale in  a few places. 

2. Flattening in  dip- 
Between the No. 11 and No. 12  levels lhere 

is a noticeable steepening in  the dip of the ore 

body, but the clip flattens coiisiderably as the 
No. 13 level is approached. 

Further evidence for  this flattening in dip in  
the vicinity of the No. 13 level was obtained 
from a n  underground diamond drill hole off the 
bottom of tlie inclined tunnel, which a t  the time 
of inspection (November, 1937), had passed 
tlirongh 102 feet of footmall counti*y &bout 
cneountering the lode. The general clip must be 
flatter here than it is at the No. 13 level (see 
Plate IT . ) .  

3 .  Intense dyiiarnic metamorphism- 
In the winzes from the No. 11 and No. 1 2  

levels more frequent changes iii dip, associated 
with a thickei&ig or thinning o f  the lode, are 
met v i t h  than in the upper levels. 

The predominant type of f o o t ~ m l l  country be- 
twren the No. ll a d  No. 13 levels is talc schirt, 
indic,ztiiig more intense dynamic metamorphisni 
tlian previously encoiulteretl. 

4. Decrease in stope length. 
tenis of folding conld easily cause 

tlic decrease in stope length at  tlie No. 13 level. 
I f  an anticline with a horizontal axis crossed 
the pitching set of folds, there would be a ten- 
dency for  the pitching synclines to close a t  the 
crcst of the anticline and bring about a decrease 
in s t o p  length. 

5. Decrease i n  &lth of lode. 
I f  the strnctnre is anticlinal, the decrease in  

width of the lode a t  the No. 13 level conforms 
with the behaviour of the ore body observed in  
the higher levels. 

6. Lock at depth. 
The lode has been encountered on the pitch 

at a greater depth than the No. 13 level in  bores 
Nos. 5, 6 and ‘7 (new), and a greater stope 
length than that at the No. 13 level is indicated. 
The shoot xyonlrl be expected to regain gradually 
its original dimensions as the syncline succeeding 
the anticline inferred above is approached. (See 
Plate V.) 

FaziZti~g.-A vertical fault, which strikes north- 
~vest~~7ard and has slightly displaced the lode, is en- 
conntered in the long north driTes throughout the 
TTorkiiigs, bnt it causes no serious obstacle to mining. 

DIAMOND DRILLING. 
The lode formation has been prospected at various 

depths by diamond drilling through the hanging wall 
conntrg. I n  all, seveiiteen diamond drill holes have 
been put  down, eight of which were drilled fairly 
recently. The presence of two sets of bores on the 
iiiiiie plans is rather confusing, particularly as the 
nnmbers overlap, and an attempt to clarify this has 
been made in the following table. The bores were all 
started rertically, bnt they have deflected u p  the dip, 
and tlie cleeper the bore the greater is the deflection. 

Unfortunately there are no petrological descrip- 
tions of the conntry encountered in these diamond 
drill holes, aiid in most cases the core has not been 
retained. 
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TABLE. 

1y300 

1’548 

1,315 i 2 

Old 01 New 
Bores. 

1,159’ N. 

882‘ N. 
1,830’ E. 

1,934’ E. 
1,290’ N. 
1,758’ E. 

Old . . . . . .  
Old . . . . . .  
Old . . . . . .  
Old . . . . . .  

Old . . . . . .  
Old . . . . . .  
Old . . . . . .  
Old . . . . . .  
Old . . . . . .  
New . . . . . .  
New . . . . . .  
New . . . . . .  
New . . . . . .  
New . . . . . .  
New . . . . . .  
Nem . . . . . .  
NeTv . . . . . .  

Bore 
No. 

1 

2 

3 

4 

5 

G 

7 

8 

9 

1 

2 

3 

4 

5 

e 
c 

8 

Bore Co-ordinates 
Depth. of Site. 

ft. I 

Inclination. 

)Ycrtical ... 

)vertical ... 

)~e r t i ca l  ... 

}TTertica1 ... 

} T’ertical ... 

Vertical ... 

Vertical ... 

... 

Vertical ... 

Verticd ... 

) ~ e r t i c , i ~  ... 
)\rcrticai ... 

) ~ e r t i c a l  ... 

)vertical ... 

} Bertieal . . 

}Vertical ... 
} Y crtical ... 

The ralues stated abol-e are based 011 the old price 
of gold (L4 pcr ounce). The wiiltlis are not the 
true widths of the lode as all the b o x s  cut through 
the lode obliquely. 

The core of bore No. 5 (nem) was megascopically 
examined by MY. IC. R. Niles, ailcl as it is one of the 
cleepest bores it shonlrl gire a represeatatire section 
of the country. 

Log of Diamond Drill Bore No. 5 (new). 
0’ to 188’ No record. 

188’ ,, 230’ Weathered finc-grained greenstone schist. 
230’ ,, 266’ Slightly weathered greenstone schist. 
266’ ,, 318’ Fine-grained greenstone schist n-ith 

patches of more massive greenstone 
(probably sheared lava). 

318’ ,, 413‘ Dense greenstone with patches of schis- 
tose greenstone (lava). 

413’ ,, 41G’ Fine grained greenstone schist (probably 

416‘ ,, 
462’ ,, 
475’ ), 
508‘ ,. 
518‘ ,. 
GGG‘ ,, 
eoo‘ ,, 

674’ .. 
693‘ ,, 
703‘ ,, 

704‘ ,, 
7ie‘ .. 
721’ ,, 

750‘ ,) 

754’ ), 

462‘ 
476’ 
608‘ 
51 8’ 

BOO‘ 
GBG‘ 
674’ 

~ 9 3 ‘  
703‘ 
704’ 

716‘ 
721’ 
750‘ 

754‘ 

763‘ 

sheared lava). 
Dense greenstone (lava ?). 
Fine grained greenstone schist. 
Dense greenstone. 
Massive fine graincd greenstone, rarying 

to  medium grained greenstone. 
Fine p i n e d  greenstone schist. 
hlassivc dense greenstone (lava). 
Massive clense greenstone (lava) (speci- 

iiien at 671’), grades off to  schistose 
greenstone. 

Fine grained greenstone schist. 
D.ense greenstone with schistose bands. 
Very dense dark greenstono bancl-edge 

of lava flow (?)  
Dense greenstone with scliistose bands. 
Dense greenstone. 
Medium grained greenstone partially 

scliistose-varies to mcclium grained 
schistose greenstone. 

Xediuiu grained greenstone varying to 
ainphibolite (?) (specimen at 754’). 

Massive medium grained greenstone XTitli 
bands of schist. 

Remarks. 

Lode first encountered a t  318ft. Vdne 423. BGft. wide. 

Lode a t  288R. Talne 34s. 25ft. wide. 

Lode at 307ft. Value 22s. Sft. i-cide. 

s o  lode. 

Lode at 32Gft. Value ‘70s. 14ft. wide. 

Lode at  200ft. Value 3s. Oft. vide. 

Lode a t  357ft. T’alue 38s. E f t .  3in. vide. 

Lode a t  3lGft. Talm 32s. E f t .  wide. 

Lode a t  388ft. Value 28s. 1Sft. wide. 

No lode. 

18ft. Gin. lode (from 924ft. to  942ft. Gin.). 

No lode. 

Sft. lin. lode (from 294ft. 5in. to 302ft. Gin.). 

l l f t .  2in. lock (from 1,2-17ft. Sin. to 1,258ft. 7in.). 

loft. 2in. lode (from 1,250ft. 10in. to 1,Xilft.). 

loft. gin. lode (from 1,201ft. to 1,211ft. Bin.). 

loft. lode channel (from 1,259ft. to 1,269ft.). 

7 ~ 3 ‘  ,, 

7 ~ s ‘  ,, 
777’ ), 

784‘ ,, 

787’ ), 
825’ ,, 

859‘ ,, 

915‘ ,, 
922‘ ,, 

930‘ ,, 

960‘ ,, 

768‘ 

777’ 
784‘ 

787’ 

825’ 
859‘ 

915‘ 

922‘ 
930‘ 

960‘ 

971’ 

Fine grained greenstone schist with more 

Fine grained greenstone sch 
Grades to niediuin grained partially 

Rather massive medium grained green- 

Fine grained greenstone schist. 
Massive dense greenstone (lava) (speci- 

men at S53’)-with schistose bands 
and irregular quartz veinlets. 

Fine grained scliistose greenstone with 
more massive bands. 

BTassive fine grained greenstone (lava). 
Fine grained greenstone schist, con- 

tainiiig patches of actinolite schist. 
Fine grained greenstone schist nith 

irregular qmrtz veinlets geiicrally 
mineralised. 

Fine grained greenstone (lam) with local 

massive bancls. 

sheared amphibolite. 

stone. 

changes t o  schist. 
971’ ,, 976’ &Iassivc fine grained greenstone (lava). 
976’ ,, 983’ Schistose fine grained greenstone (lava). 
983’ ,, 989’ Massive fine graiiiecl greenstone (lava). 
989’ ,, 1,082’ Fine grained greenstone schist (probably 

sheared law).  
1,082’ ,, 1,085’ Massive greenstone with muscovite peg- 

matite veinlet. 
1,085’ ,, 1,245’ 2” Pine graiued grccnstone schist (sheared 

l a m  ?)-probably contains serpentine. 
1,245’ 2” ,, 1,247’ 5” Mineralised fine grained greenstone 

sclrist (,sheared lava ?)-probably con- 
tains serpeutiiie (no values). 

1,247’ 5” ,, 1,258’ 7“ Lode material. 
1,258‘ 7” ,. 1,278’ Mediuui grained greenstone schist with 

patches of massive medium grained 
greenstone. 

1,278’ ,. 1,079’ Quartz rein. 
1,279’ ,, 1,333’ a1 led greenstone schist with 

ngers and local gradations 
into iiiassive grcenstone-in places 
strongly mineralisecl. 

1,335’ End of bore. 

DescTiplion by A. B. illiles, 8/11/37. 



,V~IIP17r~irr.!i.-Tl~c hanging-ndl e0unti.y apl>cars to 
coii.ist cntirt~ly of i~irln~norpliosecl basic lam.  The 
roel; it  gcncrall y iiiazsire and dark grcenish in colour, 
but  sehiitosity and bleaching are frequently deve- 
lopecl. TTayiations in grain size also ocenr, iiidieatiiig 
that tliei,c niag bc nioi’e than one flow. 

Xuniri.on5 irregular veinlets of quartz and calcite 
wcrc iiitcr.cctci1 1)y the bore, lmt they were not I-c- 
VlJlYlCd. 

*1 N 1 1 CO s C L  Cl 8 I ox s. 
t o  1)tl x cry Icnticnlar, ancl 
aI)sciit, l)c$r\-ecn the No. 

S i x \  t~rtlieless the prozpects of the ore body 
ning 11. original iiimen\ionr deeper doivn arc 
1 .111g I a 1 I t I t IW 111 “g 1.a lnlna i 1 I’ long 1 t ncllll a 1 

( I’liltc T.) sho\T- its pimbable l~t~liuviour u-ith depth. 

Diamond drilling is strongly recommended 011 the 
pitch of the shoot to intersect it 300 feet below 
Llie present limit of prospecting, and an increase in  
length ancl width is eupccteil, proricled that the gran- 
ite on thc east (see Plate 11.) has not replaced tlie 
Lode clinnncl. This is x possibility, and the dip of 
the gimiite contact is tlie deciding factor. The granite 
is, howerer, not true granite, but a pani t ised zone, 
and it is to be hoped that the action has been coii- 
filled to the horizons u-liich show granitisation at tlie 
surfacc. 

2. There is good eTiclence f o r  the esiytence of 
parallel jaspilite I ~ d s  in thc footwall country, and 
tlirse slioaltl be prospected, particular!g opposite the 
main ~lioot.  

A parallcl jaspilitc band, 3 f re t  micle and showing 
~nincralisation, n-as intersected in  the crosscut from 
the main shaft a t  the  No. S level. Ore shoots may 
exist in this b ~ l  along the strike or down the clip. 
LIndcrg i*ounrl ilianioncl drilling wonld probably be 
thc bebt inethod of prospecting, aiid initial clrilling 
shonld be carried out \vcstmtrcl from the large basin, 
it1 the innin lodc, beinern the No. 5 and No. 9 levels. 

by burrs No.. 5, G and 7 
(iim 1. 

IIiiieraliied ontcrops of another jaspilite bed w e  
cxposetl to the noi th-cast of N.A. 15T, and samples 
from it are reported to have asiaped €rom 1 to 2 
dTvts. gold per ton. Alluriuin and tailings obscure 
aiiy other outcrops of this becl, but it probably per- 
bistr southwards through the leases. The prospect- 
ing of this jaspilite sliould not be neglected. 

3 .  The area marlred ‘,A’’ 011 Pln te  LT. e in l~race~ a 
zliarp told iii tIi(. country ~ v l n c l i  \I arrants pi ospecl- 
iiig. The. m.cn i i  clcroiil of outciops, nnt l  ~v1ietlic.r 0 1 ’  

)law i5 ~~i*oI)lernat 

he present. 

Aurifrrous tlnnrtx stringers anil lodc material, in  
talc whist arc bcin nincd a t  thc “BBci.ia htnin Loilc,“ 
G.I\LTA. 221 G T ,  in , I ieinity. but the woikiiigs are 
not in the most In \  oui ;hie positioii with rcgald to 
strnctuiv. Thr ore shoots occur in tlic n o w  of small 
folds. The presence of talc schist proves conclusirrly 
that the workings are in the Lancefield footmall 
colultry. * 

4. Sniall isolated, lenticular shoots of ore may 
exist in  favourable structures along the strike of the 
main lode €ormation. Bore No. 9 (old) shows values 
belolv the No. 5 level, which were n o t  encountered 011 

that level, ancl this is probably an ore hody of the 
type previonsly mentioned. 

A jaspilite bed ontcrops discontiiiuously, close 
t o  the granite contact, on the eastern side of Plate 
IT., and it warrants prospecting due east of the main 
ore body. The jaspilite is clipping flatly toivards the 
granite wliicli is not a promising iealnre for  its per- 
sistence with depth. i t  is characteristic of the jas- 
pilites, however, that  when intruded by granite they 
suffer bleacliing over some distance, and as this bed 
appears to he the normal type the granite contact is 
probably clipping more or less parallel t o  it. 

5. 

6. Prospecting should be done on the Nt. Crax-  
ford line of jaspilite, over tlie section extending Prom 
south-east to  east of the Lancefield G.M. The inter- 
wiiing greenstone country is not without possibililies. 



Xnme of Lease or 
Company. 

Lincefirld G.U. Co., 
Ltd. 

Do do. .... 
Do. do. ._.. 
Do. do. .... 
no. 110. .... 
no. do. .... 
Do. do. .... 
Do. do. .... 
Do. do. .... 
Do. do. .... 
Do. do. .... 
Do. do. .... 
Do. do. .... 

Lancefield Leases .... 
Do. do. .... 
Do. do. .... 
Do. do. 

Lancefield (W.A:i 
Gold Nine, N.L. 

Do. do. ._.. 
Do. do. .... 

Iininq 
'entre. 
__ 

Geria 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

do. 
do. 
do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

do. 
do. 

do. 
do. 

Lease No. 

do. do. .... 
do. do. .... 

do. do. .... 
do. do. ... 
do. do. ... 
do. do. ... 
do. do. ... 
do. do. ... 
do. do. ... 

do. do. 
do. do. 

i15T, SOGT, 1206T 
1523T, l524T, 1525" 
1542T, 2050T. 2051T 
do. do. 
do. do. _.. 
do. do. ... 
do. do. 
do. do. ... 

do. do. ... 
do. do. ... 

do. do. ... 

do. do. _ _  
do. do. ... 
do. do. 
do. do. ... 

7152. 8OGT . . . . . . .  
do. . . . . . . .  
do. . . . . . . .  
do. . . . . . . .  

715T, 222l.T 
2225T, 223?T, 2833T 
2234T, 2235T. 2236T 
2245T 
do. do. ... 
do. do. ... 

Total Production, lS99-1937 _ _ _  
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APPENDIX A. 

'eriod. 

1809 

1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
190s 
I909 
1910 
1911 
I912 
1914 

1015 
1926 
1916 

1917 
1918 
1939 
1900 
1921 
192.7 
1023 
1024 
1925 
1926 
1917 
1928 
192s 
1029 
1931 
1952 
1935 

1936 
1937 

dlluvial. 

fine 02s. 
.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.- . 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 
... 
.... 
.... 

.... 

.... 

.... 

)ollierl and 
4pecimens 

fine ozs 
.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

..,. 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

Ore 
Treated. 

long tons. 
5,768'00 

11,701.00 
10,847 ' 00 
00,781 '00 
21,028.00 
25,154.78 
47,093'00 

5,946 ' 00 
61.906 .OO 
35,254'00 
46,961 .00 
90,789~00 
95,305.00 
27,894.00 
10,977'00 

30,710 .oo 
21,079 '00 
47,0@2 ' 00  

76,453 '00 

78,335'00 

71,157.00 
78,OFS'OO 

1,679.511 
22.44 
49.51 

3.26 

0.27 
.... 
.... 
.... 
.... 

135.00 
0.15 

62,045.00 

104,355'00 
11 3,342.00 

,221,160.9S 

Gold 
There4oin. 

fine ozs. 
1,923.61 

5,F39.75 
6,256'55 
7,780. GO 
7,068 ' 09 

10,734.01 
15,383'92 
3,005'82 

25,993.20 
i3-,400.23 
19,458.08 
3s,3nn ' 03 
37,505'50 
11,272'33 
2,954.97 

14,062.35 
7,9S5.81 

10,744.38 

26,070'64 
20,281'30 
28,049 ' 74 
25,565'79 

2,981'17 
23.01 

316'09 
1,610, G4 

999.30 
1,000 ' 57 
1,016.15 

598.01 
191.30 
401.8% 

14.50 
2.25 

10,054.30 

34,747.19 
34,47742 

448,417 '83 

Total 
Gold. 

fine 02s. 
1,023.61 

5,039'75 
6,256.55 
7.780. GO 
7,008~29 

10,734.01 
15,383 .22 
3,005.82 

25,093.20 
14,160 .23 
19,458'08 
35,299'63 
37,505 '50 
11,272.38 
2,954 ' 97 

14,062'33 
7 qS5.81 

16:?44.3E 

30,020~F1 
26,281 ' S C  
28,649'74 
25,505.7r 

2,981 .ii 
23.01 

346.0' 
1,610.6.I 

009'3( 
1,000'5; 
1,015.li 

598'01 
191'3( 
401.81 
14.5( 

2.22 
19,051.3( 

34,747'1! 
34,477.1: 

448,417.5: 
-~ 

Silver. 

fine 02s. 
..,. 

.... .... 

.... 

.... 
i30.81 
219.12 

3,4200.32 
1,754.14 
3,258.87 
7,751.58 
8,189.85 
'7,415.90 

417.18 

2,053. 77 
863.06 

3,057 ' 41 

4,609'99 
3,909.27 
5,116.80 
3,345 '36 

906.05 
.... 
.... 

0.70 
68. 00 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

51,ss1.27 

Grade of Ore = 0,367 fine 01s. gold per ton. 
= 7.34 dwts. gold per ton. 

LJiiiwrsity of Nelbournc, 
September ICith, 1936. 

lic~poit So. SO. 
ORE AND MILL PRODUCTS FROM LANCEFIELD 

G.M., W.A. 
Five saiiiples of or" and mill prodiicts fioni the Lance- 

field lfiue, a t  Berm, W.A. ,  have been submitted f o r  
csanii1i:ition I q 7  tl1~7 Laiieefield Company. 
1. 01 e.-The saiiiple of ore is  a highly siliceous 

speciinrn with disscniiiiated sulphides. Pyrite is tlie 
most abundant snlphide, and, i n  addition, arseno- 

y i  it c : i n r l  :UX~I(J- 

gue. 
,oirl particles, 010 \i O U t i u i i u .  ,019 s . O O O L l l l l l ,  

.I g1)ld JJ>lltl('lil, 004 S ~ o ~ l l l l l l  , h>IS llP('l1 O l ? s C r r C d  :It 
the Junction of a particle of pprrhotite with the gangue, 
siiiiilar t o  that  illustratecl i n  fig. 1 ( . 0 1 1  s .009111m.). 
A large gold particle, 032 x .015111111., has been ob- 
servecl on  the iiiargiii o f  pyrite embeddecl in gangue, 
iThile a sinall gold particle, ,004 s .003nim., has been 
observed attached t o  a iiiiiiute crystal of arseiiopyrite 
in the quartz. 

2. 0~111 Core.-The sample of clrill core is highly 
siliceons, with disseminated sulphides. Pyrrhotite is 
the abuiidant snlphide, while sphalerite and ehalcopyrite 

are also inure abunilaat thaii iii the specriiieii of O ~ C .  
I'piitc a i d  aiseiiop: rite are also lxeseiit. Gold par- 
ticles, .002 s ,032iiiin. and .00& s . 00fniui., have been 
obser led isolated in clua1tz. A gold particle (fig. I) 
lras been obse~reil  at the lnargill of pprrliutite a i ~ l  
quai lz .  Gold particles, ,003 x .OO'imni. and .002 x 

( ~ U ~ I I I I ~ I . ,  h:i~ e becii ~ b ~ e i ~ e d  in iiai rev- T eins o f  sphaler- 
itc~ auil chalcoppiite cuttiiig pyrite. 

,;. Plo/ultoii Tur2s.-Thc sample of flotxtioii taiiiiigs 
IS fouiid t o  contain a small :mount of sulphides. The 
1)rcdoniinant sulphide is p j  rrhotite. Such partirles of 
ppi ite aiid arscnopyrite, a s  obser\ ed in  the material, 
are attached to, or embedded in, particles a€ gnngne. 
No gold has been rrxealeil in the prepared sections. 

ioiial grains o f  heinatite and niagiietite a l e  pre- 

Piofniiori Co~lcc~~l~nfe.-Pyritc is the prcdominsut 
coiicentrate, as \\ell :ij in the 

lllCll ill' 01 e. eiiopyiite, 1'1 1 1  Iiotitc, c1r:rlco- 
re :ilso present. A consider- 

:ible nt~inbci of  gold partidcs ha\ e becu ol~serveil in 
lliis conceiitiatc. l'lieic are coniparativelp 1:irge flakes, 
086 s . 02Oniiii., nliirh arc apparently flee, as m l l  as 

~ni:rllei p:li ticles, .010 s . OOSIIIUI. A ~ n  irregular hliapetl 
l )~ t t lv lc ,  apparentl>- flee. with a riun1pliv1 :ipl,c:rr: 
is illust~:ltctl i n  fig. 2 .  \\liere i t  :ippc:~ls 011 the SIIT 
of tlie section as two isolated areas. Tlieie arc also 
n iiuiiiber of particles with attached fragiimits of sul- 
phides. Oiie of tlirse is  illustrated in fig. 3,' ~vliere 
pyrrhotite is attached to  on^ side of the gold particle. 
A large particle of gold, .039 x .037iiiiii., has a thin 
film o f  ai senopj-rite on one edge, n-hile another particle 
of gold, .014 s .0'73mm., has an nttached particle of 
pyrite. 

A iiuinber of particles of :lold hare not 1, eii exposed 
during crushing, xiid occur in the flotation concentrate 

* Figures not available. (R,S.M.) Figures  not available. (R.S.N.) 
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as  in~lasions in pyiitc or arsencrpyrite ancl, 111 one rasp 
(fig. 6") in pyrrhotite. Fig. 4 * illnstrntes a n  extremely 
minute inclusion of gold in pyrite, while fig. 5" illustrates 
gold a t  the margin o i  a coiupositc giain of pj-rite auil 
quartz. A golil particle, ,003 \ .00311nn., has bemi 
observed a t  the mnrgiii of a11 inclusion of pyrrhotite 
iu pyrite, while fig. F illustrates a minute inclusion 
of gold, 003 s .0021iini., i n  an inclusion o f  pyrrliotite 
in :I] seaopyrite. 

5. Calcinc Be.siduca.-Verr little siilidiide Dersists in 
{lie ca~cincrl proiluct, anc~ sudli particlesAas can be founrI 
oeeur as inclusions in particles of gangue. No gold 
has been ohserred in  the l n q a r e c l  
lionvxer, numerous particles of i 
iuorc or less ~ i s e i ~ ~ l o ~ i i o r ~ ~ l i o u s  niter the particles of sul- 
phide. 

Tf a psnriiclr of pyriie, such :IS illustrated in fig. 4," 
is conrerted by roasting into a Poliil particle o f  iroii 
oyide, it is olxions t h a t  tlic includeil particlc of gold 
\\-ill not be exposcrl. T~nlrss sueli particlts are dis- 
iiltegrateil by the oxidatiori, th,. inclodeil gold .sill not 
l)c wcorc i~ahlc  1 ) ~ -  cpiiidation. 

(-1 1 ire silrcr-lw~riiiq miuernl in the ore has not been 
rrcognised. 
Fig. L7-DriIl Core. Gold particles situated 011 llie 

iiiargiu of a particle of pyrrliotite eiiilierldecl in 
.TO. 'Tile n-hitc sqiiarcs illnstratr 
of a 200-1iie~lr 1 M . B L  Scrcen. 
lc in flotation roucenti ate, isolatcil 
It appears on the surface of the 

section as t r o  areas isolated iii the mountiag 
niediuni Other grains in the Geld are pyrite. 
&fag. 370. 

Fig. 3."---Gold particles in flotation concentrate. A 
particle of p-prlditc i s  attachcd t o  the lcft  side 

Fig. 4.'-Particle of pyrite in flotatiou coiicciitrate coil- 
tainiug a minute i~~clusloii  of gold. 

Fig 5."-Compositc gi aii i  Iviih dotted o11t 
and pyrite in the flotation concentwte. Gold is 
included in tlie mar~ i i i a l  par t  of pyrite. Bfag. 370. 

Fig. F."-Minute paiiiclt7 of gold in an iiicluriou of 
pyrrhotite in arsenopyritc~. Flotation concentrates. 

of thP gold. Mag. 700. 

nfag. 700. 
(Signed) FRANK L. STILTATVELL. 
c - ~  

APPENDIX G. 
DESCRIPTION O F  SAMPLE. 

Approximately 50 111s. of roasted roiiccntratcs w x e  
received aud analysis of a typical sample of the material 
gave the follomiiig rcsults :- 
-1 11cd1/si.c.-f 

n, 
7o 

Silica (SiO,) 30.60 
Alumiiis (-41203) 2.50 
Titania (TiO,) 0.11 
iiIanganous oxide (nfno) 0.10 

Magnesia @W) 2.21 
soda (NaAO) 0.0s 

Water > 105" C. ( 1 1 3 0 )  0.59 
Carbon clioxide (C>O,) 1.10 
Total sulphur ( S )  2.03 
Sulphur trioside (SO,) 4.35 
Sulphide sulphur (S) 0.20 

Lime P O )  4.26 

Potash (I<&)) 0.14 
Water < 105" C. (HaO) 0.61 

Total iron (Fe) 36.00 
Ferrous oxide (FeO) 0.71 
Total copper E l l )  0.37 
Ammonia-so!uble copper (01) 0.09 
Total arsenic (As) 0.50 

Cobalt ( C O )  0.022 

Total oxidised arsenic (As as As,03, As,Oj) 0.22 
Arsenious oxide ( h s ,  0 3) 0.17 

Zinc (21;) 0.45 
Carbon ( C )  0.70 

-lssays. 

in tests xvcre as fo1loivs:- 
The average hencl ralucs o f  the smal! samples used 

Gold (Au)-91.50 dxvts. per short toll of ore. 
Silrer (Sg)-37.8F dnts. per short t o n  of ore. 

- 
+ Figures not  available. (R.S.M.) 

T diialysis carried out by the Iiiiperlal Chemical Industrle6. 

BITNETLiLS PRESENT.  
-The material receix 
sulphides and csamina 

o p y ~  ite ; p~ rite ~ v a s  also identifieil. 

contains a small 
of a flotation con- 

ccntrate indicated tha t  the pr pal sulpliiide was 

Ct~~boi~.--Caiboiiaceons material i s  present in the 

7~7.--Some free gold is piesent, mostly as fine 
s and flakes. On exaniiiiation, soin:: o f  the par- 
Ticre noted t o  110 partly coated with iron oxides, 

bi,t i u  n o  case nns the coating such that dificulty 
11ii~Iit  be expected iu cstracting this gold. 

SiZcer.--A sinnll amoniit of silver :ippears t o  be asso- 
cinte(1 ii i l l1  gold as b ~ i l l i o i ~ ,  but f iom thc results of 
tcstS it i s  c o n s i d e l e d  lliat the inajorit j  of the silver 
contciit hears little or 110 ielation to the gold conteut. 

s:imple. 

LANCEFIELD GE: OUP. 
1.: i 'OR1 O S  "L3EETA2 i\IRIN LODE." G.M.L. 

E l G G T ,  LIT. LL21~GARI"T GOLDFTELD. 
[ I < .  li. 31rlc?, KSc. (II0ns.i ) 

T i i i ,  <+.AI .L. i i  \it!i;i1cxtl jn i t  wuth of the 1,aric.r- 
I,n~ic~rfic'tl I e- 

inatr1:- 1 arnllel lode5 in  an aiea of finely schislose 
oiic and talc schist, with lenses of a dense 
one d i i c h  .r\-eatliers to fine clay. Thib country 

appears t o  be in all respecis similar t o  the footwall 
7 of the main Iiancefield lode. I n  marked 
t to the Lancefie!il lode, howerer, the lodes 

and countrv here strike approsimately N. 30"-40" 
W. anil dip 5O0--60" N.E. xrith 1 0 4  .inriations due 
to miuor folding. 

I'lie lode inaterial coniists of minerali5ed schist, 
ij Iiirh inay or may not contain stringers of ferrngin- 
011s quartz. The distribution of values in the lode 
appears to be sonie~vhat sporadic, but for  the most 
part the lodes are confiiied to definite bands in the 
schist. I-Ierr and there the loclcs pinch and make, 
reaching a inasiniuni width of abont 14 feet, under 
the control of a nnmlser of minor dragfolds which 
hare a fairly steep northerly pitch. 

At  tlie time of inspection (Nowmlwr, 193'7), the 
E n d  TJorlc T V ~ S  the orilp oiie being nTorBed, t1iei.e 
bein? tn-0 accessible shafts (shafts A and B) .  The 
AIicldle Lode is 110 longer accessible, while no work 
ha5 been done on the West Lode for  the last five o r  
-i\r years. 

The F a d  Lode has been opened u p  to 110 feet, 
V D . i n t l r  l r r c l ~  a t  '70 feet anil 102 feet. The tortuous 
1 l : ~ t i i I ~ ~  of t h e v  drii es cleai.ly shoir-i the cliniige iir 
itrilie o C  thr loilc clue to thc d i~agfo ld in~.  To\x-ardi 
the criitre o f  the lode sloping has been carried on 
f ~ ~ o i u  120th the 70Et. and 1nZft .  lexls ,  ancl here the 
lode has an arerage nTidth oP aboiit nine feet. In 
the iipller l e d  the stope rises for  18 €eet o ~ e r  a 
leng!h of -15 feck The faces at  the nortli-vwiern 
erds  of the 102ft. I e ~ e l  and of a sniall drive at 90 
feet, have yassed through the nose of a sniall drag- 
fold vhich is pitching in  the direction N. 50" E. at 
a n  angle of 40 degweq. Values are reported to occur 
in a iiarron- band about one foot wide on the mestern 
4de  oP the drives bnt not i n  tlie faces. To follow 
thr  lode the drive should be continued a t  about 45" 
west of its present direction. 

The m t e r  level in  the East  Lode varies from 102 
feet a t  the south-eastern end (shaft E) ,  to I10 feet  
at the north- \~esteni  extremity. 
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PLATE IV 

- LANCEFIELD GOLD MINE 
CROSS SECTION DOWN THE PITCH OF ORE BODY 

Line of Section has Bearing 294Degree.s and 
passes through Point mth Co-ordinates 00 and 60dE 

Scale 200 feet t o  an inch 



PLATE V 

5 IAC RAMATIC LONG ITU D 1 AL SECTION 
OF - 

LANCEFIELD ORE BODY 
N o t  to Scale 
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The West Lode has one accessible shaft, C., 50 
feet, V.D., \d-hich leads to a short inclined -vinze 
opening iiito l ~ o  large stopes. Th? first, which is 
approximately GO feet long ancl 10 to 12  feet wide, 
was filled with ivater, which here reaches 70 feet V.D., 
so that the bottom of the stope could not be esam- 
iiiecl. It is unclerstood, however, t o  extend t o  100 
feet V.D. The second stope which was reported to 
be of very similar dimensions to the first mas in- 
accessible. 

The average value of the lode material recently 
crushed is rrported to  have been G to 8 dmts. golcl per 
ton. The fact that the values axe poor at the sur- 
face bat steadily iniprore with clepth, with the best 
values occurring more or less close to the water level, 
points, I think, rather to the secondary nature o€ 

the lode. Coascqueiitly too much optimism as to the 
ibilitp of thc good values extending into the w1- 
r zone should not be entertained aiid mill not br 

justified uutil further testing has been carriecl out 
b e l o ~ ~  water level. 

The position of this GALL., and the strike and 
c l ip  of the countq-  in relation to the main Lancr- 
field lode (see plan accompanying Laucefield Re- 
por t ) ,  strongly suggest that it is situated in an es- 
tension of the footwall country of the Lanrefie’il 
locle. Traces of an outcrop of ferruginous quartz- 
ites, re rv  similar in appearance to the snrface ont- 
crops o€ the Laiicefi4tl lode, occiir in  lhc n o r t b  
w s t c i x  col iier of the GALL., and it is *uggeitcltl 
that  thcsc could well beav fuuther investigation and 
1)rospecting. 
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Hope’s Hill . . . . . . . . . . . .  
Jaspilite . . . . . . . . . . . . . . .  
Kaolinised Dolerite . . . . . . . . .  
Kaolinised illics Schist . . . . . . . . .  
Kaolinised Scliistose Greenstone ... 
King of Creation G.M. . . . . . . . . .  
Lsncefield G.M. . . . . . . . . . . . .  
Laverton . . . . . . . . . . . . . . .  
Location 18. Northam District ... 
Location 19. Northam District ... 
Location 171. Northam District ... 

J.  oration 415. Yilgarn District . . . . . .  
Location 367 . Yilgarn District . . . . . .  
Location 581. Yilgarn District . . . . . .  
M.A. 1 5 ~  . . . . . . . . . . . . . . .  
Matheson. R . S . . . . . . . . . . . . .  

Melrose Gold Mine . . . . . . . . .  
Migmatites . . . . . . . . . . . . . . .  
Miles. K . R . . . . . . . . . . . . .  
MonBcom’s P.A. 793n . . . . . . . . .  
Morley’s Find . . . . . . . . . . . .  
bIorley’s P.A. 781n . . . . . . . . .  
Mt . Crawford . . . . . . . . . . . .  
&It . Margaret Goldfield . . . . . . . . .  
BIt . Steivart Stttion . . . . . . . . .  
illulga Downs Station . . . . . . . . .  
New Zealand Gully . . . . . . . . .  

Nnllagine Series . . . . . . . . . . . .  
P.A. 781u. Morley’s . . . . . . . . .  
P.A. 787u. Butcher & Sheen’s . . . . . .  

Pegmatite . . . . . . . . . . . . . . .  
1%-Cambrian . . . . . . . . . . . .  
ltenzio & Party . . . . . . . . . . . .  
Riverina . . . . . . . . . . . . . . .  
Riverina G.M. . . . . . . . . . . . .  
Riverina G.31. CO . . . . . . . . . .  .. Rocks . . . . . . . . . . . . . . . . .  
Sillimanite Schist . . . . . . . . . . . .  
Silversheen Asbestos Leases . . . . . .  
Southern Cross . . . . . . . . . . . .  
South.West Uivision . . . . . . . . .  
Stillwell. P . L . . . . . . . . . . . . .  
Talc Schist . . . . . . . . . . . .  
Transvaal System . . . . . . . . .  
Yampire Gorge Crocidolite Deposits ... 

Location 172. Northam District ... 

&Mga Station. Ashburton District ... 

North Coolgardie Goldfield . . . . . .  

P.A. 793u. iilonkcom’s . . . . . . . . .  

Wilgarn Goldfield . . . . . . . . . . . .  
Pilgarn System . . . . . . . . . . . .  
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