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DESPITE the fact that durinq the year 1920 the 
personnel of the field staff of the geological survey 
snffered snch fnrther reductions as to  practically 
tiring it to vanishinc: point, a cood record of work, 
not as the result of a change of policy but rather as 
an adaptation to cir(wind ances, has been sbomii. I f ,  
Iromw-er, governnientnl efforts tending tonards the 
indnstrial derelopinent of the State's mineral and 
allied resources are to be carriecl out upon scientific 
lines, which alone n ill p o r e  ultimately effective, it 
is absolutely imperntire that immediate steps be 
taken to briny the field staf f  up to its normal 
strength by the appointment o€ adequately trained 
ancl esperienced geologists. 

T H E  STAFF.  
There were 13 classified officers engaged upon the 

work of the geological surrey during the year 1930. 
There have again been some redoctions in  the field 
s tdf ,  the department losing the sen-ices o€ Messrs. 
Talbot and Clarke. 

Xr. Talbot, who originally joined the S i i i ~ e y  in  
the year 1902, found himself, owing to a self sacri- 
fiein? derotion to dnty, no longer able to carry out 
the ai~diiaus field irork npon d i i c h  he hacl been en- 
qaged ilnring his term of service, and mas in conse- 
cjiience retired under Section 56 of the Public Ser- 
live Act, such retirement dating froin the end of 
December. Few men h a w  contributed more to our 
knonrledge of the inaccessible and arid regions of 
the State; the rallue of Jlr. Talbot's personal con- 
trihntions to our knowledge of the topography and 
structural geology of large tracts of count1.y is 
shown by tlie records of his published woi'li, and 
form.; the fonndation upon which -future investiga- 
tions mnst be based. As the result of MY. Talbot's 
retirement, the Geological Sumey loses the services 
of an officer possessing an accwnnlation of special- 
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ised local knowledge, ~ h o m  it n4l  be clif'licult to re- 
place. 
Mr. E. de C. Clarlre, who was selected from a 

large niinilier of candidates for the positioii of field 
eeologist. joined the staff in 1913, a pusition which 
he resigned to accept the more lncrative appoiiit- 
nient of Lechrer  in Geology at the Vniversity of 
Tes te rn  i2ustralia. Dwing his term of seri-ice Mr. 
Clarlre has carried oat a good deal of that mnlti- 
farions morlr called for  in  a (forernmeat department, 
viz., reconnaissance geological surreys, detaileil ~ ~ o i - l t  
in mining fields in  active operation, investigations 
into the geoloqical aspects involved in  dealing with 
applications for  State aid, and ioxrards the derelop- 
ment of nlining, etc. 

Mi-. Clnrke's xrork on the miiiiiig field a t  lfeeka- 
tharra represents n type of the most detailed work 
carried out lip tlie Siii-wy, vhilst that on the War- 
hiirtpn Range coiiiitry, near the Sonth Australian 
frontier, carried out in  conjunction tvitli his col- 
league, Mr. Talbot, is typical of that important class 
of exploration work covering in a general way large 
trtxvts of country. 

The retirement of the t v o  previonslp nieiitionetl 
field eeologist~ lias 1m)nelit about a coiiilition of 
affairs whivli, in the 1)uhlic interest, demands serions 
and immediate attention. It is to be hoped that 
when the positions are filIecl better liiiancial indnce- 
ments Trill be offered than has been the case in  the 
past, SO as io  enable the services of experienced 
olficers capaWe of nnderlaking more 01' less incle- 
pendent ~vorlr to lie seciired and retained. 

FIETAT, Tl'ORK. 
The table hereunder s h o w  the distribution of the 

field ~ r o r k ,  and giies the names or the officers eu- 
qaged in  the clifferent portions of the State during 
the calendar year 1920. 

Field Work for the Yer i r  2920. 



The areas of those portions of Western Australia 
col  ereil 114‘ geological maps on the clifferent scales 
piiliIi~li(~i1 liy tlic Gcvilrigicnl Survey arv s1lon.n (111 

the 1)Iali by \\ Iiicli this report is :iccoinpaiiieil. 

. W. B. Talbot, Fielil Geologist. 
hlr .  Tnlliot. after returning from his aniriinl leave, 

\\ :I+ neti\ely eiigaged at lieadqnarters until the 
iiiidtlle ApriI, n i t h  tlie esce1,tioii of a brief visit 
to Collie, preparing the plans and reports in con- 
nection with the \vork of the previous field season. 
This oliicer left Perth oil tlie 13th April for Imer -  
ton, aiicl the period iiet’iveen that date and the 30th 

cle\ oted to esteiiiling the geological recon- 
mice surrey northward from the point a t  which 

ceasecl dnring the previous year to the 
scintli-ea.tern ~rtrrlion of the area, which has been 

ilwl in Rnlletin 53, i . ~ . ,  nortlin.ard frorii 
tlir Inti t i i t le ot’ 1)olietoIi t o  tlie Lee Steere Range. 
‘l’lie irmaiiider 0 1  tlw year I\ :ih 

)nl.;it ion of’ i ihns,  
ion ol’ 1:nlletiii S:;, nntl other \vorli 
Alr. Tall)of’s retireitlent, nt tlie entl 

ie total 1 i l I J l i ~ ) ~ ~  of days s ~ ) c n t  in tlir 
tic~hl I)\ RLr. Ttilliot miomiteil to 7!1. 

F. R. Peldtmann, Field Geologist. 
(?wine to thc eexipencies of the ilepa1,ttrleJit. it KRC: 

I*ciuncl iniliossil)lc for Air. I.’cliltiiianii to spend hiit ;I 

very short time in the field. Tile period I)etneeil the 
7th and 15th of Jiily was spent in examining the 
Imrytes de;>osit a t  (”raiihrook : that behveen 30th of  
,lug:u.;t :ind the 2nd oi‘ Seljteiiilier \vns devoted to an 
cxaiiiiriatioii of tlie rel)ortetl gold h i d  at Hila, new 
t:ri\ls\VicIi, and from the 2?s t  of Ootober to  the 25th 
o f  Sovember MY. Fe1dtm:imi silent in  l i m e  or less 
detailed exaiuirintioii o f  ilie lodes of that district, 
incltiding the Suq>rise lode a t  Galena. The total 
nuniber of c lap  silent by 3fr. Feldtniann in the field 
:tmoiiiiterl in n l l  to 47. 

l,-DEVELOPRIENT O F  WATER POWER FOR 
T H E  GENERATION O F  F,LECTRI(’TTY, 
KIMRKRI~F,I-  DTYTSI ON. 

(h.  C+Il>l3 fifAITLAND). 

The Kimberley or Northern Di\-ision foriiis part 
of  hat iiiay be conveniently described as the Great 
Plateau of Tes te rn  Australia. The 1 ortion of the 
plateau lying \~i thi i i  the liiiiiherley ifirision con- 
sists of an e ! ~ \  uted tnl)lelanci, the ]<in% IJeopold 
I’lateaa, the liigl~est point of wliidi is lieIiev(x1 to 1 ) ~  
nl)ont 2,SOO feet aho\ e sea level. 

This dissected plateau is built 111) of‘ hiirizontal or 
gently inclined strata, ancl in general possesses all the 
scenic features of such formations, viz.. flat-toppe 1 
hills a i t h  inore or less precipitous sides. 

This plateau, which lies within the 3.0 to  -1-0 inches 
riiiiifall belt, is drained by tlir Iirincilid ri\ erg, viz., 
The Prince Kegent, Roe, I,:i\i lev, Kin? I+>tln.ard, 
Drysclale, (’liamherlain, Hanii, Tsdell anrl (‘liarnley. 
These rivers, all of wliich extend for considerable 
distances inland, flow seaxvartl 1 hroiqli  gorge-: 
(caiions), sometiiiies of g e a t  extent arid o r  eucep- 
tioiial beanty, without the Tvater heiiig of any sliecial 
sen-ice to the coiiiitry. 

Such waters, if properly contriillerl, h v c  soiiic 
potential nine as a possible source of po\i-er. The 
ndvaiitages to the State from the ilerelopiiient of 
water p o ~ e i . ,  if such is fonnd to be feasible, are, as 
can be readily nnderstoocl, almost beyoncl measnre. 

The distance, Iio.cve.ier, to iJ--hicIi po\-rer froin sncli 
sources can be economically transmitted is naturally 
limited. 

The possibility of utilising the eiiergv of the waters 
of the Glenelg, Tsdell, and C‘linrnley Rirers for tlir 
ceneration of power for  a Iiydro-electrical installa- 
tion reqnired in coniieetion with the ile\-elo!)ment of 
tlie iron deposits of Pampi  Sound, has led to all- 
plicntioiis for i n t e r  riplils by private persons. 

Diiriiip tlie course of an e~plorat ion carried ont in 
the Iiing T.eopold Flatean in the year 1901 T travelled 
ilovvn rhe T alles of the Tsclell River, nnct oil ,Tdy 8th 
saw several of the rai)icls and gorges. 

The ~ i~os t  iinvortant of these (“Deep Gorze” of 
tlie map xis. ,800) is that wliich lies iiiimediatelv 
abore one of the water rights applied for. The 

table, waters of the Tsdell enter the gorge below our  cainll, 



C. 4. The gorge at this l'oirrt forins a narrow, pic- 
turesciue cason, cut out 01 gently inclined beds of 
quartzite, seamed with thin 1 eins of quartz. After  
Iloving some miles donn this c a k m  the Isdell Kivei 
enters the open tidal water, Walcott Inlet, tlirougli 
a narrow gorge. AS I saw it on the 11th of July, 
1901, the month of' the lstlell lhvr r  \\as about 130 
yards nide, with steep, nituddy Imnlis, and a sandy 
bar across i t ;  so far as coald be judged, the rise ancl 
fall o f  tlie ticle a t  this spot aIipearec1 to be ahout 20 
feet. 

Tlie Charnley liix er, the snbject of another appli- 
cation, enters the head of TVal:*ott lnlet, ancl a t  soine 
distance above its mouth llo\.i s t l i ro i~g l~  a steep-sided 
cacon excavated out o f  qanrtz oi- the type pre- 
vailing on the plateau. This caiicin 1 fouiicl to be 
about 1.50 yar& wide, ivith \\:ills of from 200 to 
300 feet in Iieig!it. 

Tlie Cddeu W i \  er, \\liich also ilons iiitu TI-alcott 
Inlet, likewise tm\ ei >es soiii~ calic 
tlie sea. 

Of the portion of tlie Glenelg Kiler  ~ l i i c h  forms 
the subject of' another application, I have no per- 
sonal lino\\ ledge; its l'osition, lio\r-eyer, as shown by 
reference to tlie plan, indicates t!iat it is a tidal arm 
of the sea. into ivliich the na te r i  of the rii er flow 
after Palling about 1,150 feet from its source in the 
Elizabeth-Catlierine Range. 

As pointed ont previonslj such 11 ater5 as have 
been referred t o  possess a certain I'otential 1 alne, and 
the question l'or investigation is Iro~r this potential 

1 he soiiien hat abiioriiial hlph riw aiicl fall of the 
ticle lias led to expectations in reg.nrd to the utilisa- 
tion of this boiirce of pon er, n hich, theoretically, 
is great; nliil<* this is uncloobte4!?, the case, eyperi- 
ence else\\ lieie lias slio\\n that tlie ciii!icnliies in ni;it~- 

ing use of a tidal flov., tlionqii riot ininllerrahle, are 
great, n Ii i lht  the 1iov er lmvluceil is expensi\ e in 
1'1 oporl i f  111 t o  t 11 ci en er4 y 1'111 11 : 51: cf I .  

lhperieiice has s110\\ n that sati5iuctorj ancl eff'ec- 
live water pov er ieqiuires the ilraintenance of a uni- 
l'orni Pov  in tlic ri\ crs developed, :in der to 

111 1111- 

pound a sullirient quantity of \rater ab lion er 
,tation; this IT onld involr-e tile erection of a storage 
dam o r  clams of sui'ficient capaci ty fo r  the piirpo.;e. 

T7'lietlier or not it is possible to  utilise the IT aters 
of the lsdell, ('haride), Calrler, Sale and GleneIg 
Rivers as a soiirce of power, can, of coiine, only he 
satisfactorily ascertained after cawful surreys hare  
been iiiacle by Iiydranlic engineers --I\ orli which, o f  
necessity, ivould take some considerable time to carry 
out. 

It seeins that, at tlie present staoe, the most im- 
portant nsl)ect arising out ol' the applications for  
water rights is for  the Government to consider as to 
$5 lietlier- 

(a 1 water powei,s--\~liatevei, may be their ulti- 
inate x-alw-wliicli are the property of 
the people as a whole, should be con- 
trolled by the State, or rslietlier 

(13) they shonld be leased to others for  derelop- 
ment on a scale snficient to adequately 
meet pttblic recpireiuents, in such a m-ay 
that tlie coininunity may reap the fullest 
advantage from one of the Nation's re- 
sources. 

ealtb can be tamed into ncinal \\calth. 
r ,  

increxv i l ie clepentla1)ie l h v ,  i i  is nc( 

2.-AE TE SIAN \T'ATER, G EKALI )'I'ON. 

(A. (iicn BI-imL-isii. ) 

The matter of obtaining I\ ater f rom artesian 
soitrces, suitable for domestic or most industrial 
1)tirposes to meet the recjiiirenient. (11  Geralilton, ha5 
been dealt with liy tliis Ikpartiiient at  different time5 
since tlie year 1S97, as nray be 5een I J ~  reference to  
the reports n liich have already Iwen solqdiecl, 

( a )  One by the erniuent (fecilogist tlated the 
5th of illarch, 1897. 

(1)) One I)y the Acting (:cii  erniiieiit (+eulogist 
dated tlie :;rd of Lkceniber. 190s. 

(c )  Report nl)on the PL*wpects of obtaining n 
TTTaler Sol)181?- for (fer;iltlttrii, either Llr- 
tesian, Snl)-Artesiaii 01' ('at caliiiieni ,bws, 
by tlie A \ a i i s t m l  Go\ eriment ~ieiilogist, 
dated the 16th ol' I?'el)rnnr>, W J O ,  ancl 
coinni tunic at e il to t 11 e I' 11 l )I i c 

and 

S ~ p p l y  c1;rtctl the l i t h  

partll1ent on the I O t I I  (11 

( ( 1 )  d nieitio to  t l i c  ( ' I i i c i t  1':n:inerr 
. J U I ~ C ~ .  193i. 

Tlie results of sacli boring oliei>:ition5 as liave been 
carried out demonstrated that an oriesian n uter 
hasin exists in  the I iciniiy of Geraltltoii-the term 
"artesian" being defined i n  tlii,, connection waters 
tincler a natural presinre \\-liicli rise a h n  e tlic lewl  
at IT hich they are encoiintered, tliongli not necessarily 
reaching to o r  Iloning over the i i ir lacc c i f  the ground. 

"lie geo1ogic:rl featiircJs ot t 
I icinity oL' C:eraldton Iiiii e 21 

iu prex-ioas reports and liar 
elaboration. 

'The salient feature5 \\liich lia\ e a bearing upon 
the proliabilitj- of strilLiiig i r e 4  I\ :iter in the T icinilj- 
01 the Ckraldton Rarecourse are briefly vecapitn- 
latecl in  the following liaragral~hs 

Tlie rocks wliicli 1i1:llir iili the ( '  

I icinity of C'lianipion iki? are 
c l q  s ancl, suburclinaielj , Iinwitcwe\ n luc41 ha\-e liecn 

lil'll i'~II1- 
clition and  are mui i1~  uf iiiarme (!I igia. 

Tlie land area o f  t lw ('oastul I'lain stretclies t'roiii 
1)oiigara to the mouth 01 (lie Nnrch1,url River, whilst 
the dntlermater exteiision reachti to the I 1 J O  fathoiii 
line, about i O  or  SO iniles to the \\ est oL' (;eraldton. 

Tlie strata, so far as is asceitainable 111 t l i e  xicinitj 
of Champion Bay, hale  J. gciitle dip to tli1.1 wqt, tlie 
inclination being nieasural~le 111 leet iier niilci ratliei 
than in degrees. 

l h e  loner menilJers 0 1  the strata ritiilerl? ing ilie 
I'oastal Plain in the ricinity of c'li,iiupicin n a y  do 
not olItcro1J but merely abut against the older crj-s- 
talline rocks ("beclrocli") , a stratigrnpliical arrange- 
ment which is of high iiiiportance in its bearing on 
tlie question of the possibility of the occiurrence o f  
potable artesian water. 

j&-mtny of the sandy beds of the C,JaStal Plain are 
of such a lithological character as conduce to the 
absorption and transmission of vater. 

The geological conditions are suitable for  the stor- 
age o f  considerable cpantities of deep-seated n ater, 
pi-ovidecl the strata are disposed in such a way as to 
adniit of the absorption of tIie rainlnll, which is the 
source of the artesian water in this portion of W e s t -  
ern Australia. 

cuinparati\ ely little alte 

r-i 



6 

'fhe strata lie 011 an iuie\ en surface, wliich iriay 
have been modified 11) faulting. Only one borehole 
litis unecjuir ocally renched the Iloor of ancient crj-s- 
talliiic rocl;s, T IZ., that at the Railway Yard at Cfer- 
alclton, n hich is reported to hare strncli granite a t  
a depth of 4% feet, ithout a snpl)ly of \\ ater hav- 
i~ig been obtained. 

to a depth of 1,531 feet, and is stated to hare yielded 
a SUplJlq' of salt ntrter nliich rose to a lieiglit of 
4 ~ j  feet ti-oiu the sni-late. The wi te r  on analysis 
11 as ioiincl to wnt;iin :I cjii;uititv i l f  d t ,  alioiit equal 
LII thnt in  sea ater. 

From sndi evidence as is a\ nilnlile it is not by 
m y  means quite clear iis to ictlier the salt vater  
reported canie l'roni the rip1 le\--eIs or not. d 
inanusc~ipt geological innp ir ie Geological S l u r e y  
Otbce tontailis the fo l l<~n  ing note relating to the 
Geralcltixi I<ace-cwiuhe bore : ,'Fresh lion 11,698 
::alluns at i . i  feet." The original soiirce from ivliich 
this infoi mation \\ ab derired is unlinonx, though it 
is contained on  5 geological inap used by the late 
Xr. 11. 1'. n'oodu ard in tlie iield 1111 estigations 
carrieJ out b> liiin in the nei~1il)oiirhooil O C  Ger- 
aldton. 

It ha3 Iieen denionstriitecl b? boring operations at 
1)oiigtna and the ( ~ ( m k l t o i i  Xace-roiirse, 111 the 
t 'hampion I ia?  nei~lil~oiirlioot, that  the salt-n ater 
itreas are relnti\-el~ near the sea, and in fairly 1 o ~ -  
ljiiig land near tlie cit'ist. The n ater tlrn\\ii froiii 
t lie Vaidarino h i e ,  !I iiiiles from t lie coast and 130 

iiro\ ed to I)e niuc.lr inore i)otable, 
nis l ieu gal1~1ii c i f '  <ohinn cliloricle 
i i i i i l  ! I O i . 3 !  111 the 1)oiig:irn ~ i ( 1  

(+er:~Iiltiin l i  ace-conrye ltorei rtzbliecti\ e l j  . 
Slialloi\ saline \\ ateis liirli may oL7-e their origin 

t11 (lie t l i i w t  enlrniice of v a  \:ater to the 
ir? ri.!aiioir t o  , i n >  decl)er \\ ater5 irliich 

InRy be ~ ) r w n t  111 I Ire l.O('I\ hC'I'JC5. 

SUIIIP, ;it nii? rate, 0 1 '  tlie snliiic u a t e i - .  o r c u r  in 
Itecls of  inarine on:in, in I\ Iiicli the iiiil)risonerl 
t3ea I\ atcr 1liiS ne\-er I m n  co1nplet ely lel'lncecl 1)) 
J'resli I\ :iter, ou ing to tlie stiwc.1 tirtil iirrairgeine~rl ol' 
l l i c  strata 111*e\ cntincl ilie ew;ilIc c i i  t l i e  container1 
\\ ater. 

Salt I\ nter i i  not 1itv.iiIi:ir to ail? r)iie 1):ii't.it.iil;ii~ 
liorizon ant1 tloc>s not Iwiir tin) n e r e b ~ r >  relntinii to 
the qeolriciriil :ice ot' tlie ilcl)osit5. 

The jri'rsenw o r  i a l t  n i i t c ~  iii:i) IK. tliie eitlier to  
1 1 1 ~  1e;idiiiig o t  iiiiii'iiie deiio<its, the pe~ietr:iti~i~i or  
w i i  nnfer .  or ii  lenvliiiig uf the iiiiirine Leds iiito 

1 lie occiiireiiw, l ion ex erq o f  a r t e ~ i n n  n a te i *  in the 
icinit? of (+eraldton 15 iio\i I I I I  longer ii nintter of 

tlieorj , a 5  liay tilie:itl? been clenioiistiated 1)) boring 
operation5 w w e d  out : the niairi lloirit I'or c*onsicl- 
eration noiv liein; nlietlrei. by l)oring in the icinit? 
of tlie Raceconme ( it briiiq cwiiiclerctl iinpra~ticable 
to  deepen tlie eyiiting Imrehulel x snl)pl;v of potable 
I\ ater ran hr reasonalil? aiitieipatccl from the stmta 
ljing at a cleeper leT el tlian that already enconnterecl 
at a cleldh or' 1,531 feet. 

Salt 75 ater bedq tend to  fredlen a i  circulatioii 
~ Iu~v11  the dip is esttiblislied. Tt iiia.; he that the high 
salinity of the m t e r  at i h n g a r a  and the Geraldtoll 
it ace-coitrv resiilti, in i i  liu oe iiieilsnre froiu an effec- 
ti\ e lwnc1tr:it ion oi' iea 11 ater tlirongli the sn1)erficiaI 
beck orerlying the cleeper seclinients. The actual 
measlire of freshening from a salt water area in a 
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underlyln: t1epii51ts. 
r .  

series of beds lias alreacly bec~n deterniiiiecl in the 
case of tlie Dongara and Tnrdar1no bores, \I here n 
1 ery notable variation in  salinity ~ i t l i i i i  a f e w  miles 
has been obser\ed. 

\\llietlicr the water obtained frolu 
seated soiirws IS likely to be cliemic 
that drnnn from tlie two Itores in qiiestion is one of 
those cliiestioni to  11 1iic.h ii definite an5\\ er can 
liardly I)(> qiven. 

The feasibility, tliereloic, of obtaining \I ater suit- 
alile for domestic or inclastrial piir1toses From. the 
dee1i-seiited srdinients in the \ irinity of' t i l e  Geraltl- 
ton I<acwconrse 15 d[iiilit Ciil 1iiitil estaltlislied 1)) 
actual boring o1)erations, \vhicli lrare been, as 
pointet1 oiit in my report of the 5th of ilInrcli, lSSi,  

icd tlow11 tlii ougli the wliola thickness of beds, 
operations only cease u;hcii the floor of the olrl 

I n  (.onsidering the advisability 0 1  ci)iitiiiuing 
opc~at ions clri\vii to bedroclr, i t  ought not to lie lost 
sight of that \vater nhich percolates bematli the 
surface ilissolres the soloble constitnents of tlie 
s t ia ta  to an ehtent nliich aplJears to be in some 
iueasiirr depentlent 011 tlie coiiiposltioii oL' tlie rock 
i t  t rar iwes, the tleilt h and tlie time it reniains con- 
fined. 

i s  a rule i t  has been found that artesian n uters 
are less cheiuically pure than surface waters, for the 
reason that, the farther they penetrate, the longer 
the?- reinairi eiiiliediled 111 the strata, tlie qreater arc 
tlie opportiinities fo r  ~o lo t ion .  \There \\ ater is i1.1~- 

wrt)c(l by cliiartxoie sandstone5 ant1 :illietl ro  

llaccconrse, 11 i ~ h u u l  wining iii contac1 \\ it11 cdcare- 
oils l~ecls, sucli \\ c!iiltl naturally be e\pec.tetl to I J ~  
relali\ e l j  frce from mineral iiiipiirities. 

Geological conditions ai e siritable lor 
oL' :wtesian water in the sediiuciitai y 
t 'oastal Plain oL' the ~'1i:iinpioii 1;lij 1 1 ~  

un(1 it  is w r y  iiincli t o  lie regletteri t ! ia t  irettrly all 
the bores I iu t  do\\n by the k;tnte 111 the aiea of the 
C'oastal l'liiin liii1,e iiot I m n  carrietl do\\ 11 deep 
enoligh to reac.11 Iredrocl<. 

I n  the cahe of the Ctcraldtoii i t  ater siililil), Iiad this 
Iweu clone as recomnieiided hi IW7, the pi ol)lcnr ar 
to \\ liether the town could clepcncl n1)oii artcsian 
\\ titer ?or its iise woirld 11m e been settled fo r  all time. 
Slioulil operiitions be decided ii1)on, ox e r  1,500 feet 
ol' neeclle~s 1)orin: n ill lirobdily Iia\ ( 3  to  bc iill(ler- 
1 i i l i e~~ ,  a 5  in all l~roliai~ility it niaj- be L'oiinil iiii1)r:ip- 

ticable to eitlier reaiii out or tlcclicIi llre l ~ ~ ~ r c c o ~ i r i e  
IJCW hole. 

The relatii e nrerits of artesian soiirccs as ncaiiist 
311rfac.e ratcllrnent5 for to\\ I1 sil1)pll~~5 :ire, 01' ('(I111 St', 

a m t t e r  outside the p r~x  iiicc of' a geolo 
i t  may be poiiited out that in the ( 'oa\(al I'lain o f  
tlic eastern iiortion o €  the United States o r  LI~iierica, 

liere tlie geological conditions hare  1)rcn eil to bc 
ici~-onrable. hnndrecls o l  artesian wlls conititute the 
chief puhlic 11 ater siipi,lies in many town m t l  cities, 
and are also numerons in villages and rnral districts. 

ciy\tnlliiie rock> has hcen reached. 

the Iiiittire i ~ i c t  \\it11111 the I ~ O I  e :it tile (;cr 

3.-PETROLErilI PROSPECTS OF THE BUS- 
SELTON NEIGHGOURHOOD, SOUTH- 
W E S T  DTVTSTON. 

(A. G r m  I~IAITLAXD). 
The ~vork  of the Geological SuriTey is, as is well 

lu iom,  carried ont for what it is worth, and when 



rfy iiitcq.r-t'retec1 her\ e5 ii ariety 01' IJlIr 
not bhe least important of' v liicli i5 the aid it sup- 
itlies in dealing with (pestions relating to the possi- 
bilities of' the occurrence of I'etroleiiiii-bearing rocks, 
etc. 

It l i a h  already been Iwintt'cl 0111 in ~)revionh 
reports dealinq n i t l i  the suli,jcc*t of the occi~r- 
rence 01'  oil in diflercrit j)ortions ol \\'csienl 
iiastralia, Lion it gellclall) 1 W J g I l i b c d  tl1:tt 

tlie fouudatiou of s u  fu l  prtlolclurL clltcrprlse nlllst 
he laid by the geolo rather t1i:iii 11)- the c1igiiicv.r. 

ity Cor cai  efiil i r t id  cletailet1 geo- 
logical ~ i r v e y h  fol.ili5 :in e~serifi;tl ilrehiinnwy to (:I)  
the search for areas of siiit able pet rolcuni-l)earing 
1*oclis, and ( I ) )  any intel l i~ent  scl:eine ol' I)ormg 
operations clesignecl to locate favourable geologicnl 
structnres and the occurrence of' oil 1)ools. 

In this connection, attention inay he d r a \ w  to the 
debate in Parliainent on tlie siibject of l>rosl)ectiiig 
f o r  petrolenm, as reported in illairsrrrtl No. 15, Ses- 
sion 1919, p. 1326: 
. . . . prospecting for oil i5 iiot iiierely a niattrr 

o f  putting tlowii a bore. We l i a ~  e to do the p~eliniiiiar- 
prospeeting first in ortler t o  ilecide n-liich is the most 
likely site t o  s ta r t  operations upon. I ain not satisfied 
that geologists are tlic best judges. 1 sliall, lionever, 
1iarTe to depend upoil the attlvice tllut is given 13)- our 
geologists. We may be doing soiiiething in tlie direc- 
tioii of finding oil, but otliers ~ l i o  ha\ e diff'erent grounds 
t o  work upon may find B likely spot inore speeitily tliaii 
geologists moultl do. 

The general geology of tlic I<ii+elton neighbour- 
hood, using the latter terin in its viclest sense, has 
been fatly set out in Eulletin &--A (:eoIogical Kc- 
co11nais~iinc~ of a I'( ion of the South-TVest l)i\ ision 
o f  TVesiern -iastraliu. The resuIts of this s u r ~  ey, 
I\ hicli are grapliically suinrned U 
blietcli nia1)s and the sheet of s 
been alipendccl to the report, are 
in their bearing npon the posd)ility ol t l ie occur- 
rence of crude 1)etrolenni in the area \\liicli i t  covers. 
A good deal of boring has been carried oiit 111 the 
Busselton district, particnlars regarding wliieli are 
giren in Enlletin 44, pages 2!1-34, and the records 
slioiv tliat the Gol-eiinnent Bore (No. 5 ) ,  at tlie Vasse 
Rirei; struck bedrock (gneiss and granite) a t  ti55 
feet 6 iiic~hes below flie surface, and that a t  Neiv- 
town (No. (j) reaclierl the iloor of anc.ierit 
rocks (gneiss), at :130 feet. Neither of these bores 
gave any indication leacling to tlie belief that the 
occurrence o f  petroleum W:IS likely. Ol'fic4ul reports 
(Bulletin i 4 ,  Report W )  lini c also been nmde on 
the area in  the x iciriity of 1;locli ( j S i ,  about li miles 
from Busseltoii, on the Rbba Niver, wliich discliarges 
into the Vasse Estuary. This area is iuiderlaicl by 
sands, clays, and gravel, estimated to be abont froiii 
one to two liiuidred feet tliick, beneath xvliich lie the 
beds o f  the 1)onnybrooli Series, the thickness of which 
is unknown ; though from such evidence as is a n d -  
able, it does not appear at all likely that the floor ol' 
ancient crystalline rocks npon TTliich the beds rest is 
inore than (even if as inuch as) 200 feet below the 
coal-bearing horizons, as slio\~ 11 in the bores at New- 
town and Busselton. No undoubted indications of 
the occurrence of petroleum or  rock oil have been 
Pound in the neighbourhood. 

The possible esisteiice of a coiniiiercial petroleum 
field is, as well linown, dependent upon three essen- 
tial factors resulting from the coliditions of deposi- 
tion, viz., (a) the original oil-forming material, (b) 
il porous reservoir rock, a id  ( c )  an impervious rock 

col er. A s  11:ib beeii l'ointed o u l  iu pre\ ious relroris, 
the p o s t  iiiqwrtant evidence in regard to the petro- 
leriiii carrying character ol: Yorinatiuiis consists ut' 
traces o f  residues of oil, Yiz., such as ( a )  ;i seepage 
of petroleum, or  ( I ) )  esiidations of asphaltum, i.e., 
black veinlets of solid liydro-carlwn5 a t  points on the 
surface. Petroleinn secpages stain the rocks for some 
tlistancae aiound tlicin, and are accoinpaniecl by n 
r*li:ir:icteristic ocloiir. I t  
ages \\hiell nltiiiiately 1 
prelty nearly all tlie leading oil iields of the \vorlcl. 
()il seepages, nliilc ot thc iitmost importance as 
"mclicators," are, 01' ( Y J I I ~ S ~ ,  not tlic only thin: re- 
cliiiied, f o r  tlie struef iiral featiwes oL the strata, innrt 
be of such a nature aci to fa \  niir the accnniulation o f  
petroleum in coninierci:ii qmntitiei. Geological re- 
search hah definite13 estal~l~shed the intinlate coniie~- 
t ion which exists between pools of rocIL oil and fold- 
ings in  the earth's ci nst, tincl in this \raj the f'ounda- 
iions have been l a d  o f  intelligent and successful 
modern boi-ing operutions. 

rolerim oecuis distributed in 
x porous and more o r  less horizontal stratum, such 
as underlies the Coastal I'Iain, in  tlie vreinitj of 
the Tasse, i t  cannot accumulate in  sufficient quantity 
to make its eiploitation a remunerative cummercial 
undertaliing. 

One of the many icte-spread pol~nlar fallncies 
relating to the occurrence ol' lietroleoiu. 15 that 511cf1 
can be obtained by boring in uiisaitable rotalis 
if yoa olily go deep cnough. 
Sucli a view is, q>parently, nut I\ itliout its aclherents 
in '  \Vestern Aiistralia, 111 40 t a r  nna~\ he iiilerred 
lrom the folioiving staleinent aplwariiig 111 I1n)tscwcl 
h'o. 15, Session 1919, 1). U%: 

Lord Fisher declare5 that although he is not :L geol- 
ogist, iliere is no par t  o l  the rvorhl where oil car~llot 
Le iouiill if boring i s  coiiilucteil deeply enough. Others 
n h o  are n o t  geologists liarc clcclaictl i l i n t  Loid F r ~ b c r  
is i~ lu ia t ic  . . . , 1 hope he nil1  pro^ e to be it 
lunatic in regard to  oil tliscor wies in Western Aus- 
tralia,, and tha t  uy iolloniiig his :id\ice m e  dial1 iiwl 
that  iiiucli needcfl csoiiiiiioditx 111 this State. 

In this conriection it is on1)- necessary tc 

\\ orlcl's leading autlioritic5 (~11 pctrolenni 
1h11 L)ccy.--\'ery frcquci 

tliat :tll that is uecessary to  
enough. and tlic iailm c to  
esplnined as lack o f  tleptii. 
tlie case of an iiidivic[u:rl \I 

ialiaeious. To drill vitlioiit the h ~ i o ' s I e ~ I ~ c  tha t  the 
rvell is actnallj- oil r2 f : ~ v o ~ i : ~ l ~ l c  stlucture alld that in 
ileptli \%e may hope to  strilirx r2 fa \  o u i a l ~ l c  i c  
a wa5te of iiLoiiey aiid time. 
is preseiited it is veil t o  cal l  to iiiiiid the f a c t  t1i:lt i L  
depth nere the oiily requisite to  a prucirrciirg TTCII, t l ~ e  
iiirestor woald prohably prefec t o  sink xiells in  
back j-arcl rrliere iiisrltets am1 tr:iiisiicirt:ttioii 
:ire a t  limid. 

It is knonn that i f  

~eIltiCIl1 t < J  the t ' O l ~ O l \  ills ~ t ~ l t ~ l l l ~ ~ l ~ ~  o f  0 

strllctlll'l?, b?lt :IS gellCf:C11J 

\Y1ieiic\ er t h i y  

In regard to the mattcr of h r i i i g  for rod, oil iii 
the neighhonrhoocl of Biisseltuu, 511c~h \I o d l  be ab- 
solutely iin\varranted until some cletinile *'in(lic:i- 
tions" of petroleum Iia\ e been cliscovered in Ioctili- 
ties which are, from the point o f  \iew of geological 
stractiire, suitable. To initiate any scheme of boring 
operations until some such indications of the occur- 
rence of rock oil h m e  been met TT-ith sal-oiirs of 
prrtting the cart before the horse. 

To s~ im up the available e d e n c e  relating to the 
possibility of the occnrrence of oil in  the vicinity of 
Bnsselton, it appears tliat ( a )  there is a fairly large 



s 
iireii of strata of sedimentary origin Tvhich contain 
amongst iheir meinbevs rocks of rarying degrees of 
porosity, and some coal seams; (13) the beds hare 
not been proved to  be very thick nor in any way 
t l i ron~i  into folds: ( c )  no oil seepages or other es- 
udatioiis of petroleuni residuals ha\-e been noticed 
angwhere in  the 1 icinity ; (11) granite an11 allied 

talliiie rocks I m  e I)eeii met with at relatively 
om depths ill t\\ o of the bore hules, the posi- 

tions of \\-liich are sho\\n in  the plan attached to 
Uiilletin 44. 

The Hon. tlic l’reniier, in reply to the depnt ation 
nliich wiited nlwn hiin on tlie (5th of i7Zarch a t  Bus- 
seltoii regardinr borinq for petroleunj, intiinated 
that: 

Tlie 1~nLlic niuxt cari? out  their ow11 boring opcr:~- 
tions, anll tha t  n lien tlicre nas a reasonable chalice of 
hll(’ecsS, tl1c (:ox ernlnent n Oiild a 
1 his being the deelarc.tl jiolicy of  the C h  eriniie~lt, 
State aid shonltl only be gmnted in those cases 
11 here iindoubterl indications of oil exist, oncl tlie 
bore site> d e c t e d  in accorclanc2e n it11 tlie informa- 
tion niYortlet1 l ) , ~  a stuily of tlic 5tr.octlu-al g e o l o g ~ ~  
of: the area. Ahytliinq short o f  this ~\oul11 tencl to 
lea\ e the pul)lic interest in jeoparcly, in as mnch as 
n ithout it the ( ~ O I  ernment inight be placed in that 
nnilesira~~le position of enabling compaIiy proinoters, 
ei hoe genus  onzne, to utilise the fact of the State’s 
eontribiitinc to\\ ards tlie cost of boring operations 
it> a niea11s of deludinq tlie pahlic into the belief 
that ils official stientiiiia ad\ isers are  of the opinioii 
that there niighi lw inore in  the \ entti1.e tliall “\erg 
considerable caiiibling chnnecs.” 

r ,  

A ialil]lIc 0 1  \ 

!lie (;eolocic;ll Sn 
t111.011g!1 the  lIo11. 
i t  !incl I ~ c w i  Iianiled 1, JIr. \\’alter Okes of Ning- 
Iiiiig Staticin, nwr  \IT> ndham, with the stateinent 
tlioi lie I)clie\ et1 i t  to be ‘*oil sliale o r  cod.” 
An identir.al w n l d e  U a? receil-ed on the same 

date from Mr. Flol~ler, the engineer for Common- 
\\ ealth litiiln ays, \\.ILL) stated tha t  it hacl been handecl 
to liim n hile uc.conipinying the Xinisterial party in 
Iiiniberley . 

Mr. Olies, it al)pears, had been proapecting for 
coal in the Iii1iilierle~- Division prior to serl-ing in 
the war, and has now apparently resumed his 
operations abont 50 miles from Turkey Creek. He 
infoiined tlic Nmister that he was confident a valu- 
able oil deposlt had heen cliscorerecl. 

The sample receimcl from Mr. Hobler, nhich is in 
emry respect identiciil it11 that subniitted by the 
Hon. H. 1’. Colehtrtch, has  been examined in the Geo- 
logical Sur! ey I,aI)orutor~- and reportecl on by Dr. 
Siinpson (G.S.L. tilO4E) as follows :- 

Tlie saiiiple consisting of a brilliant black organic 
sabstaiice associateil nitli rock fragments, chiefly lime- 
stone, claystone, and ellcl ty  rock. The hlack substance 
is firnily adherent t o  sonic of the rock and penetrates 
deeply into it along fissures and other cavities, but does 
not  inipregnate it. I t  is brittle, n o t  sticky, is slightly 
lieaxier than n-ater, has no perceptible odo~ir, and does 
n o t  melt at teniperatures up to  a red heat. 

By washing, some of the black material xyas obtained 
This had as free as possible from the. associated rock. 

tlic folloniiig composition :- 
IIoistnrc .. , . 0 . W  per cent. 
Volatile iiintter . . . . 3s.20 ,, 
Fixed carhoii . . . . 41.00 ,, 
-kll .. . .  . .  19.90 ,, 

ion. 00 

h distillation enperinicnt shoiwd the i olatile matter i o  
consist of:- 

Water . .  
Oil . .  
Gas . .  

. .  . . 1 . 9  per ceiit. 
.. 16.0 ,, . I  

. .  . . 20.3 ,, 
38.2 

7 lic ~ : r b  I i u i n t  t i c ~ l ?  nit11 a 41glitlj luiiiiiioiii fiaiiir.. 
T’lic oil i w s  dark  l ~ r o n  n iii colour, transluceat, flnorcs 
cent, am1 of sinall viscosity. 

Treatnieiit of tlic b l ack  sn1xt:incc nit11 carltoii bisiil- 
phide extracted 10 3 per ccnt. of a brilliant blacl~ 
bit inn en. 

Though clifl’ercnt hi some rcspccts from any asplinlt 
n it11 which I a in  arqiiainted, I aiii iiicliiic~l to con4ilcr 
tlii\ black inatci i:il t o  l i e  :I truc asp1i;ilt akin to  g 1 : i n ~ ~  
pitc*Ii, and tlicrcfore a surface iiiilication of petiolcuni. 

So fa r  there is no definite information as to tlie 
iwecise whereabouts of tlie locality froin which Nr. 
Okes obtained the sample handed to the Hon. the 
Colonial secretary, and to %”. Hobler. h i  inspec- 
tion o €  the geological iiiap of liirnberley indicates 
that T u r l ~ ~ y  Creek is made up of metamorphic rock5 
such as dates. scliists, qiieisses, etc., wliich are cer- 
laiiily not coal-beai-inc. 

On tlie other hand, tlierc i ir  e ! i i i * ~ e  iireiis t i l ‘  linrc- 
slciiie to the soiitli of Turkey (‘reek, oii the oiiterop, 
of which there might be bitnniinons exudations. 

Eituruinous limestones are not iinconimon in ruaiiy 
geological i‘ormations in  clifferent parts of the 7% orld, 
though not always in snrh rpiantities as to render 
dixtillntiou of the oil r~on i i r r c . l~c . i a l l \  liradir,al)le. In 
sonie case>-. ho\\ ever, it ha5 been t’oiiiicl l w 4 i ! e  to 

S> ria, and the Lkwl Sea region. miiie of i\Iiiclt, liuw- 
ei-er, a r e  lwoclnctire oil-lields, though crncle l’etro- 
Icuin has heen found l o c d ~ .  

Mr. OBes, i t  appears, has applied Tor :I prosl)ect- 
iiig area (P .A. )  for  oil, the position of nlrieh doe\ 
nut appear to haw been Gsed by sarrey, lint it i5 
stated to be about 1 0  iniles from the junction of the 
Orcl and the Negri Xirers. Its assumed position 
lies jnst to the south of Mount (’lose, on the 
extensive basaltic plateau ~vhich covers such a large 
area of country in this portion of Testern Aus- 
tralia. 

It is iiecessaq to liave some definite and authentic 
data as to  the precise locality, mode of occurrence, 
etc., relating to the specimens submitted by Mr. 
Okes. At  present, for reasons vhieh are self evi- 
dent, it is aclvisable to  n-ithhold judgment and to act 
with cantion. 

~.-GLAUc’ONIl’IC SANDSTONE IN ROBEXTS 
STREET BORE, METROPOLITAN AREA. 

(A. GIBB MAITLAXD.) 
A bore in  search of artesian mater \\-as put down 

to a depth of 665 feet at Roberts Street, Osborne 
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l'ark, towarcis the latter end of 1920, the section as 
supplied by the Engineer €or Metropolitan Water 
Siip1)ly being as fo1lou;s : - 

is pf Cretaceous Age. 
30 feet in thickness. 

The Chgi:i greensancl is orer 

Strata. 

Yinc white h n n t l  . . . . . .  
Yellow sand . . . . . . . . .  
Eroim conglomc~atc and sand- 

Coarse sand . . . . . . . . .  
C'lnv and G i a ~  el . . . . . .  
1 h I i  shales and sandy shales ... 
Dark shales . . . . . . . . .  
Dark sandy \hale5 . . . . . .  
Soft sandstone (zcnfe,. beur iq / )  ... 
Sandj- shale ( 7 d h  ii/crenw of 

Green sandstonc (GL ~ U L O U I T I ~  ) 
Dark puggy sliciles with pyrites 
Grey sandstone (70i th  z m i e r c s e  

Dark grey s h l c  . . . . . .  
Uaili grey shale . . . . . .  
Sandstone (co/ifaining ino) e 

UJII; shalci and pyiites ... 
Ulaclr niieaceous sandy shale ... 

stone 

Clay . . . . . . . . . . . .  

7 r ~ d e r )  

of zcccter) 

wale?) 

Dcpth. 
- 

ft. in. 
0 0  

31 U 
s9 0 

s9 G 
97 0 

101 0 
10s 0 
200 0 
290 0 
3GU 0 
373 U 

M O  0 
470 0 
499 0 

53s 0 
S.50 0 
600 0 
G25 0 

64.5 0 
652 0 

Thiclinem. 

ft. in. 
31 0 
5s 0 

O G  

7 6  
4 0  
7 0  

92 0 
90 0 

15 0 
75 0 

20 0 
20 0 
4s 0 

12 0 
50 0 
2.3 0 
20 0 

7 0  
13 0 

70 o 

At, a depth of 370 feet the yield from the bore was 
13,000 gallons of  watei per day; at 53s feet it was 
50,001J gallons; from Iietween 6.72 and 676 feet the 
? ield o f  ovei*flon iiig \I ater I\ 21s 1,200,000 gallon5 o f  
gocid cool potahle water. 

A I J : I I I ~  oL' glancoiiitic* siiiid\toiie 20 l'cct 111 t11ivi;- 
lies5 JT as encountered nt a clel'th of -1-30 k e t .  

of it was iiiade in the Geo- 
lugical Survey Lalioratory, and its composition 
sliov n to be as follows :- 

C'orpLplete L L 1 ~ ~ / ~ y 5 i 5  uf rc GrwrrwurL ( (;.h.L. liCi.581.;) 
f rom 450ft. t o  47O/[. It'olierls S t r e e t  Bore, Osborrrc~ 
Pork. 

Pri rent. 
s10, . . . . . . . . . . . .  81; 82 
hl,CI, . . . . . . . . . . . .  3 FS 
Fe,O, . . . . . . . . . . . .  2 OS 
YeO . . . . . . . . . . . .  .7S 
3TnO . . . . . . . . . . . .  T i ~ c e  
Big0 . . . . . . . . . . . .  .54 
C'aO . . . . . . . . . . . .  Tiace 
Na,O . . . . . . . . . . . .  . 45 
H,O . . . . . . . . . . . .  2 ' ..4 
€I,O - .70 
EI,0 -t . . . . . . . . . . . .  1 21 
TiO, . . . . . . . . . . . .  27 

CO, . . . . . . . . . . . .  . 05 

WS, . . . . . . . . . . . .  .20 

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

ZrO, . . . . . . . . . . . .  Trace 

P,L), . . . . . . . . . . . .  Trace 
B,O, . . . . . . . . . . . .  Trace 

C1 . . . . . . . . . . . .  Trace 

100.17 
-_ 
-- - 

. . . . . .  Acid Soluble Na,O ' 12 
,, ,, K 2 0  . . . . . .  1 04 

\nolyst--D. G. Aiurray. 
The alyrosimate mineral cumposition is- 

Quartz 71 
Glauconite 16 
Felspar and Nica . . . . . .  12 
Pyrite, Rutile, Dolomite, Zircon, 

Tourmalme, Kyanite, Epidote, 
and Staurolite 1 

100 

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

. . . . . . . . .  -_ 
__ 

The grceiisund Lorius pa t  of that series which 
ontcrops in the neighbourhood of Gingin and which 

Utiriiig [lie year a deep hore T T ~ %  piit clonn i n  
the Municipal Ta te r  Reserve 4919 in the towmliip 
of Collie. T l r ~  ol)erations v-ere carried out 11)- a 
Calyx 1)l:tnt and the total cleptli attained T T ~ S  1,133 
feet 10 inches, iliost of \\-hi& T T ~ S  represented by 
cores, type saiiiples of wliich ha\ e been preseri cd 
[1/2800] in  the Geological Snrrey Olliee. 

The boring pre.ents two fealnre3 of partienlnr in- 
terest: ( 1 )  i t  is one oC the deepest yet made on the 
t'ollie field, :uric1 ( 2 )  i t  met r i t h  t n o  lraii(1s of sandy 
limestone at depths of  1.033 ancl 1,13:1 feet 6 i n c h l i t . ,  
respectirely, indiczat iiir :I change Cram fie+ n.a~ er 
or estuarinc to iii;irine conclitinni. 

pose of findin? 11 ater, pacsed tllronclr several seajiis 
of coal a t  clel)tIi\ set ont in the loq as bu1JpIie(i i)y 
the clriller. 

r ,  llie bore. n-hick nas  primarily sunk for ihe 11nr- 

S t mta.. 

. . . . . . . . .  
Tronstoiir roii:loinr~xt r . . , 

. . . . . . . . .  

. . . . . . . . .  
T;CllO\\. ClRy . . . . . . . . .  

Sandy clay . . . . . . . . .  
('oarse sand . . . . . . . . .  
C'osrse sandstone conglomera tc 
C'onrsc sand . . . . . . . . .  
Snndstone conglo~ncratc ... 
l'inr saiicly clay . . . . . .  
r~lalw sa1 lr l r ; t I l l l f~  .. $of1 . . . . .  
Finr sandstonr . . . . . . . . .  
Hard 1)irggy C I ; I J .  . . . . . .  
H a d  ~ : i i i d s t ~ t ~  P . . . . . .  
I-Jarcl sandslonc wit11 e h y  I~ands 
Coarne sairdstonc . . . . . .  
Fine sanilsbone TX-it11 clay I ) a n i l ~  
Coarse sandstone. . . . . . .  
Sandstone n-ith rlay liands ... 
C'oarse snnclstone . . . . . .  
Grey shale ... ... 
Coarse sandetone ... 
Fine sandstone . . . . . . . . .  
Coarse sandstone . . . . . .  
con1 . . . . . . . . . . . .  
Coarse sanrlstone . . . . . .  
Black shale with ear1)oiiacrons 

Sandy shale . . . . . . . . .  
Coarse sandstone . . . . . .  
Black shale . . . . . . . . .  
Fine sandstone wit~h shale bands 
cou 1 . . . . . . . . . . . .  
Ca~rbonaceous sliale . . . . . .  
Hard fine sandstone \r.it,li shale 

Carbonaceous shale . . . . . .  

J'itic clay . . . . . . . . .  

I)ands 

bands 

C o d  
Hard fine sandstone with shale 

bands 
C'oarse salidstone . . . . . .  
C'oal . . . . . . . . . . . .  
Black shale . . . . . . . . .  
Carbonaceous shale . . . . . .  
Hard fine sandstone with shale 

Carbonaceons shale . . . . . .  
Coal . . . . . . . . . . . .  
Carbonaceous shale . . . . . .  
Coarse sandstone . . . . . .  

bancla 

D C j I I l l .  

ft. in. 
n o  

411 1 )  
2 i  0 
3s 0 
is n 
56 n 
89 R 
50 0 

In:: I 1  
122 ( 1  
l:;li I )  
l.:9 0 
I t ?  0 
119 n 
1(M n 
166 r, 
173 0 
1w-1 0 
19'7 0 
210 0 
237 n 
739 0 
3ti7 0 
273 3 
373 8 
281 ( !  

2 s  U 
1193 0 
304 n 
301 3 
31s G 
319 G 
370 G 

325 G 
329 0 
332 0 

335 0 
316 0 
3-16 3 
319 0 
350 0 

360 0 
360 G 
361 0 
361 6 



Strata. 

(%nl  . . . . . . . . . . . .  

C'oarsc si:lltlstolrt~ . . . . . .  
Ckvtl . . . . . .  

SandJ- sllal<~ . . . . . . . . .  

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

1Tt1r.d ~ : n c  . s ; ~ i i r l s t ~ ) ~ i t ~  ri-ith slialc 

('oarse snirtlsitoiic . . . . . .  
C ' i X t l  . . . . . . . . . . . .  
Hiwl tine snndstoiic~ t v i t h  slink 

('arl)onaccoiis shale . . . . . .  
Cunrse snndstonc. with 11 

(~ 'a r l i nnn r~~~~ i i s  shnlr . . . . . .  
(.bCIl . . . . . . . . . . . .  
t h d  fine sn~idstone with sliale 

Coarse saiiclstone r i t h  pyrites 

Pocrl . . . . . . . . . . . .  
Shnle . . . . . . . . . . . .  
Coarse santlst.one lrit,Ii qiiartx 

and pp~i tcs  l~i~iilrlers 
C'ar1,onaccous shalc . . . . . .  
Coal . . . . . . . . . . . .  
ITt-~rd f ine sandstone u-ith sha.le 

C'ni4minccous shale with rod 

llallds 

1,ands 

I,oul~lel s 

1,a~Ilds 

IlonItlers 

hands 

I)ml~ls 
lid)- shnll- . . . . . . . . .  
IIC' sn11:lstnur . . . . . . . . .  

('orn'se snnrlstonr . . . . . .  
Corrl . . . . . . . . . . . .  
Fine sa:iilstGme r i t h  s!inle 1in.iidr: 

. . . . . . . . .  

sort1 . . . . . . . . . . . .  
Hwrl fiirr snntIx!oiie \\-it11 sb:LIp 

. . . . . .  

. . . . . . . . . . . .  
11:1rsc rarlllsttlllc . . . . . .  

mii.lstImv with s h i i  I(\ I)antl!: 

sandst oiie n-it11 shnlr~ li:iiid+ 

Coarse sandstone vith pyrites 

CN!l . . . . . . . . . . . .  
Sandy shnlc . . . . . . . . .  
IC'oarse saiicisioiic n.it.11 pyrites 

and quartz hnlders iualiin< 
a little n d e r  

Sandstone with shale I~aiids ... 
Coarse sandstone nith pyrites 

Pine saiidstone wi th  shale ba.nds 
(.'oarse sandstone . . . . . .  
Fine sandstone with slink hands 
Fine sandstone, hard . . . . . .  
Blacli pu.gg>- shale . . . . . .  
Hard muclstoiie 1,antl . . . . . .  
Black p11gg- shde . . . . . .  
Fine si~lidstoue . . . . . . . . .  
Black shnle . . . . . . . . .  
Bard fine sandst,one . . . . . .  
Sandy limestone at . . . . . .  

Do. . . . . . . . . .  

C S ~ l l J d S t ~ I l l ( '  . . . . . .  
Pyrit,es boiilder . . . . . .  

1,oulilers: 

hoiilcler,~ 

f t .  
0 
2 

1 :: 
I - 
I 

4 
0 
!I 

.i :! 
; 
1 

I 
1 .? 

I 
2 
2 

14 

9 
t 

2 ri 

1 
1 

$ 
t l  

3 
9 

2 .i 

o 
I F  
2 
1 

1 .T 

17 
19 

S 
-I- 
2 

2 
2 

9 
1 
3 

I I  
1 
3 

2Cl 
I- 
4 
n 
s 
n 
1 

75 

n 

2 
13 

3 
16 
10 
4.5 
n 

9 - 
12 
5 
2 
5 
0 

Bored into 
for 2 feet 
4 inches. . -______ 

'1 lie ))ore ?ields 45.000 call 
The L'oll?-r\\ ing pw\iuiaie and>  be. of certain of tlie 

coals linve been niade in the (kological Survey 

A. 

of wa!er per clay. 

Laboratory :- 

No. 1 Bore, Trench Well. Muiiicipsl Water Reserve 
Piuuping Station, Collie. 9ft. Bin. $earn at 54Sft. 

(4.S.L. No. . . . . . .  li3S7c 63SSE 
Mark. No. 1. No. 2,  

Top half. Bottom half. 
-1 walysis : per cent. per cent. 

Moisture . . . . . .  11.04 11.65 
Volatile Hydroradlons 27.69 25.41 
Fixed Carbon ... 49.25 55.71 

7 . 2 3  Ash . . . . . . . . .  12.02 

100.00 100~00 

C'aloritic value, B.T.U. ... 9,870 10,455 

--- 
____ 

Two siiiall (2in.) slinle lxiiiils rejected fuoin upper 
half. All this s emi  i3 dull black, rather tender, wit11 
well ilefiiied heildiiig and joint plaiirs. The coal core liad 
bceii exposed t o  the air for soiiie meelis before it was 
allnlyscil. 

I:. 
S o .  1 Dore,  7 ' r e w h  Tl'ell, JIi(iiicrpctZ Il'ciCer ic'eseri'e 

Three sectiopi, 01 l ( j  P u m p i n g  ,Y lc i t /o i i .  ('ollie. 
feet 6 k c l i e s  secotz cit 643 feet .  

G. S. I,. No. 1 (,j(Ljn. 'roll 6 5 0 5 ~  DIlcl(lle 65061: Bottoiii , 5ft.Ih. I 5ft. 0111. 1 5ft  6111. 

r ,  [his I S  n S ~ ~ O I J ~ ,  riiiher doll, coal IJE the l'roprie- 
larp tglie. I t  does not I'orni n col~eteiit eolie. The 
coal I.iiitl Ijeeu air-tlriul Lur SLI\ e r d  I\ eel,\ 1)rfol.e it 
\\ as m l l )  scd. 

The saiidy li i i ie~ton(~, tlie lirst encouiiteretl 111 the 
('ollie Kasin, met v i t h  at :i c l ( ~ l ~ t l i  of l , l X %  i'ect (j 
inches, on bei tic aiial  d in the C:eologlc:li Survey 

coinposition to be in p:irts 

L i ~ e a f o i i e  11 28001, A\ o. 1 (illtcrrrc / ~ ) c t l )  'I ) c u t  Ir U u /  G 
7T'ell, Co!fie, Uel,th 1,133 feel (i I)rc.lre\. 

per cent. 
SiO, . . . . . . . . . . . .  $5.43 
hl,O, . . . . . . . . . . . .  s 19 
Fe,@, * ti9- 
Fe0 . . . . . . . . . . . .  1 .48 
11110 ' 9:; 
h i 2 0  . . . . . . . . . . . .  1 .07 
CaO . . . . . . . . . . . .  20.18 
Na,O . . . . . . . . . . . .  1.%? 
Ii,O . . . . . . . . . . . .  2.51  
H,O- . . . . . . . . . . . .  1.22 
H,O t- . . . . . . . . . . . .  1.10 
TiO, . . . . . . . . . . . .  .33 

SO3 . . . . . . . . . . . .  .50 
Organic . . . . . . . . . . . .  .334 

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

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

CO, . . . . . . . . . . . .  15.83 
P,O, . . . . . . . . . . . .  *17 

.01 c1 

100 ' 89 

. . . . . . . . . . . .  ___ 

0. 2.615 
* Approsmninte owliig to the preseiice of orgalnc matter. 
t Contains *18 per cent. carbon. 

Aiiuerals rccogniseil : Calcite, Quartz, FeIspar, Kao- 
lin, Iliiieiiite, Rutile and Organic Matter. 

Analyst-J. N. -4. Grace. 

7,--BQRIhlG F O R  L'OAL AT TITILGA. 
(A. GIBE R~AITLAND.) 

In the Annnal Progress Report of the Geological 
Surrey for the year 191S, reference was made to 
what appears to be ,211 estension o€ the Collie Coal- 



Peld situated on the ripper readies of the Collie 
Rii e ~ '  a h n t  fi\ e and a-half miles to the northeast 

Sidinq in  the L)onnyl)rook-I>reston Talley 

nch little eyiclence :is is a\-ailable i t  does m t  
a1)pear that the cytent of the coal measures in the 
\icinity ot \Tilga is very cleat, and the area is, in 
~~JnSe~~llen('e, 5onie\\ liat rirc.nmscrihed. 

It wa5 decided dririni. the p a r  ldl!) to carry oat 
~o i i i e  horing olwiations on the field a t  the State ex- 
penre,  with the yien of, if 1-osd)le, penetratinq the 
\\ Iiole thic*finei~ of' the coal inea~iires and thus ascer- 

ioinethinc (if tlie sequcnve of the stvata :u11d 

A detailecl geological suri-er of the area is a11 es- 
sential condition precerlent to niidertaking bniing 011- 
trntions desi:ned to sgsteinaticallq. test the field. 
Tliiq, lion-e\ er, being at the time impossible, a site for 
an esl~erimental bore n a s  selected fo the east of the 
western lionndai~y of Location 200! 
carried ont to a depth oL' 39s feet, nlien it apl,eared 
that bed-rock m s  uneqni.\-ocally reached. 

The follo-rx-inp is a record of the strata piereell ia 
tlie bore hole:- 

ipal)ihties as a coal-hearin? series. 

Strata. Jhl i t l i .  

RECORD O F  STRATA IN No. 1 BOEE AT WILGA. 

'I'hicbness. 

. . . . . .  Hard grey shale 

I 1  onitone gL.aVC1 . . . . . .  
Tionstoirc conglonieratc 
(hrg claV . . . . . . . . .  
lionstone cotlglouir~ralc ... 
(hey  clay . . . . . . . . .  
((OR1 5c s.zntl . . . . . . . . .  
Shale . . . . . . . . . . . .  
Sandy shalt. . . . . . . . . . .  

s c i  520 9 

shr21c . . . . . . . . .  
-ith C:W~JOII;UXXUS s1i:de 

li:alrl s m ~ l p  shale . . . . . .  
( (oniw santlstono . . . . . .  
Sandstone . . . . . . . . .  
{ ' O f l l  . . . . . . . . . . . .  
~ ~ ; ~ l ~ l ~ l ~ ~ l : l c ~ ~ ~ l l l ~ ~  shale . . . . . .  
Saiirlp slialr . . . . . . . . .  

("OllS sl1:slc . . . . . .  
sh;,lc . . . . . . . . .  

C'arbonacc.~iiis slide wit.Ii coal 

I,nnds 

e . . . . . . . . .  

)I10 . . . . . . . . .  
liantls 

S:t11dy sh;tlc . . . . . . . . .  

Sandy shnle . . . . . . . . .  
Sandstone . . . . . . . . .  
( 'octl . . . . . . . . . . . .  
S;u1dy sll>ale . . . . . . . . .  
Salldstonc . . . . . . . . .  
Carho~iaceous s1~& vd l i  cocrl 

Sandstone . . . . . . . . .  
('onl nit.li stoiic Iiniitl in niitltllr 

Seams 
S:cudy slla~lc . . . . . . . . .  
c:ocrz . . . . . . . . . . . .  
Black shale . . . . . . . . .  
Sandstone . . . . . . . . .  
h n d y  sliale . . . . . . . . .  
Sandstone . . . . . . . . .  
Shale . . . . . . . . . . . .  
C'arbonaceous shale . . . . . .  
Shale . . . . . . . . . . . .  
Smdstone . . . . . . . . .  
Greasy shale . . . . . . . . .  
Hard band, inudstone and sand- 

Hard dark sandstone . . . . . .  
Granit~e boulder . . . . . .  

stone congloincrate 

Strata. 

27 0 
%!) 0 
31 0 
39 0 
13 0 
47 n 
3s 0 
60 0 
66 0 

(ill 0 
7 3  0 
7!1 0 
47 0 
92 0 
93 I) 
09 iJ 

109 0 
110 0 
113 0 
119 ti 

127 1) 
!31) 0 
1 3 3  (i 
131; 13 
138 U 
1.49 0 
IJO 0 
133 0 
1s1 0 

IS.? 0 
186 0 
147 0 
191 0 

279 0 
318 6 
320 0 
320 6 
323 0 

276 a 

<Uel>th. Thickness. 

.~ ~ 

362 6 
379 3 

-- 
ft. in. 
7 0  

13 0 
7 0  
2 0 
3 0 
-5 0 
3 0  
5 If 
1 G 

11 rt 
(i I) 
3 0  

1 I) 
(i i) 
s 0 
.5 1) 
1 I 1  
ti 0 

10 1) 
1 I1 
2 0 
7 1; 

I 7 (i 

:: 1) 
3 l i  
2 (i 
2 I) 

11 1) 
1 0 
3 0  

20 0 
4 0  

1 1) 
1 0 
4 0  
8.5 0 
3 0  

39 6 
1 6  
O R  

380 0 
381 G 

2 6  
39 6 
16 9 
0 9  

1 G  
O G  

Hard grey shale . . . . . .  
Granite boulder . . . . . .  
Hard grey shale . . . . . .  
Hard grey shale wibh granite 

Conglomerate, sandstone, and 

Fine sandstone . . . . . . . . .  
Cwgloiiieratc, sandsloiic, c ~ i i c l  

? diitpliibolite . . . . . . . . .  

boulders 

granite boulders 

granite boultlers 

5311 U 
540 U 
540 ti 
545 U 

54s li 

2.55 6 
561 li 

23b 1) ... 
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Uepth from Surface. ‘l‘hickii 
feet. ft. i 
342 1 0 
334 1 0  
357 1 G  
410 1 0  
491 1 0  
4GO 1 0  

hunt 01’ the w i n i s  are of \L orhable tliicl\iiess, and 
theretore ciL’ 110 I nlue \\Iiate\ er. 

‘l’hc peolngiciil stuncture and colistit utioii of the 
I rn in  Nil er Yal1e)- are of such ii nntnre that tlic 
boring nliwilJ carried out deterininei t’or all tiwe 
the cliiestivn of the lil\eliliootl ol’ ilia ~ ~ c c ~ r i r ~ w i c e  vl‘ 
coal seam\ of ccrlllrllel ial I ;due in the \ icinily. 

orernmeiit Iiore to pro\ e t lie 
semi1 referred to by Prof. \Toolnoa:li clearly indi- 
cates the patchy nature o f  the seauis arid confirms 
the results obtained 1))- the pre\ ions horings, whic4i 
I\ ere clesisiiecl to test tlie capabilities ancl extent of 
the Irmin River field.] 

The L’ailure of tlie 

g,--TIIE GTWLOGT CIF BIT. B1’1ZGES AND 
NEIC~HBOURHOOD, COOLGARDIE GOLD- 
FIELD. 

( E .  de C. CLARKE.) 

A day \\as silent in ewniiniiig $It. Eurges and 
the country aloiig the old “90 mile road” bet\; een 
Mt. Burges and Coolgardie, in order to obtain in- 
formation for  the last edition of the State Geological 

Map. It was found that the chiel’ constituent of 
&It. Burges is serpentine similar in  cliaracter to  the 
ultra-basic rocks of the Monger Serpentine belt, 
wliich are brieily described in  another part of this 
report. 

10.-C;E:h’ERdlIJ CfE:OLo(>Y OJr’ THE AiONC+El~- 
ST. ITES UIFTII [(“r, ( W J A L U < T ) I K  A N P  
NORTH- Ji:,lS‘r (‘OOTj(+ARr)JE (iOI,L)- 
FlELD S. 

\Tonilioltx (the old Mt, hlonger centre) in the iwrtll, 
and thal vl‘ tlie iioith sliore of I,:tl;e (’o\\:in, near 
the l’nris group 1n the south; and betneen the 101igi- 
tuck 01 Einyarinyiima on the east arid that of I,o\-e’b 
F m d  on the nest. T h s  area will be called the 
ALonger-St. lves District. 
possible to map little more than 400 square miles 
with any approach to ceitainty, the geology ol’ the 
balance being completely obscured by superficial 
deposits o r  by salt “lakes.” 

About three-quarters o f  the season’s field work was 
spent in examining the nen- finds a t  Monger, St. I ~ e b ,  
the Paris, and Lo~e’s Fincl 111 as mucli detail as \WS 

\\ arraiited by their undereloped condition. 
The folloiviiig general account of the qeology 

tlre whole district and (11’ the mrioiis niiiiiiig cent 
iiiny require revision \I lien microscopic exiniination 
c d  rock-specimens ha5 Iieeii cc~mpletetl. hloreoi er, 
about tv o more inoiitlis o f  broad lielcl-11 orli are iieces- 
sarg to link up the \ iirioiis belts of rock in tliis area 
v i th  tliose shou,n by Pelcltiiiaiin a t  Bdong to tlie 
north (Eull. S2, P1. 11) and by Ilonman to the north 
and west (Bull. Gli, PI. 11). 

The cliief places’of 111 in the district are the 
iiew mining centres oJ or an(l St. t\es. Tl1c 
Alonger workings are nearly 1 0  i d e s  S.E. UU Kal- 
goorlie by the track tlirough Coorai i~ and Golden 
llidge. St. Ives is iiearly 50 miles in  a straight line 
bSE. of ITalgoorlie. Tlie nearest rail\\ ay station 
i Widgiemooltha, on the CoolgaPclie-iUoiseiiiaii Rail- 
\\ ay) is 25 miles from X t .  I\-es by track. 

The nhole region is one of very Ion relief, none of 
the most prominent hills-Cainilj-n, Bit. Xonger, 
Parker Hill and Talca-rising ninch iiiore than 300 
feet abo\e the surrouucliiig plain-or lake-conntq-. 
111 the nortlicrn (&longer) portion of the district, tlie 
higher conntiy citiisibts not OL‘ ilefiiieil lines of 
hills but o f  groiips of irregularly arranged knolls. 
I n  the southern (St. Ives) sectioii two or three fairly 
marked lines o f  hilly gl-onnd occiir, the most pro- 
minent being that which extends from Parker Hill 
bouthwards iiearly to  the Paris-a distance o f  about 
2.5 miles. However, in the sontliermost par t  o f  the 
district-on the north shore of Lake Cowari-is a 
jumble of low hills. These differences of topography 
are due to structural differences whizh need not be 
detailed here. 

The most striking topographic features of the 
Xoiiger - St. Iws district are the three large salL 
“lalws”: at the south exid Coman, with longer axis 
running about NE.; oii the west side Lefrov, with 
greatest extension north and south; on the east side 
Randall’s, extending mainly east.tmarcls. The mutual 
relations of these three lakes are pnzzling : thus, was 

01’ this district it has 



Randalls originally connected with Lefi-oy, or  are 
the two lakes no\v approachins union, and, if so, 
which is the more active in the more; does l,eFro) 
corinect wit11 C‘owan, and n liat is the relntion bet\\ een 
I d c e s  Cowan anil Randalls ? 

However, a question of a inore practical natnre 
has also to  be answered with regard to these and 
others of the \[restern Anstralian “laLes,” namely, 
whether or not they contain delmsits of allarial gold 
w1iich wonld pay for  recovery dredging or some 
other means. This question is n s e d  a little inore 
fully in my unpublished repo on the Leonora- 
Dliketon district, and the nrgiinients there ndranced 
for the testing of Lake C’arey appl\ ecl11ally to tlie 
lakes of the Monger-St. Ives district. 

Dnring the latter part of this geai boring for  
deep allnrial has been began abont t r o  miles S.W. o f  
hit. 31onger Trig. on the shore of an a r ~ n  uf Randalls 
T,al;e, and lins p r o ~ e d  the e\istence of about . i O  feet 
of “~vaih” half a inile from tlie lake. TTithont es- 
traoidinarily good luck no actnal discovery of qt)l<l- 
I)earinc nash can he esloected nntit a consii1eral)le 
anionnt of fnrther boring on some care1 1111y thouoht- 
out nletliod has been done. 

The chief diffcnlty in nnrarelling the geological 
striictiire of the Monger-St. Ives district lies in the 
masking of the fiindamental geology over so large a 
proportion o€ the area by superficial deposits of 
sand, loam, etc.: a second obstacle is the difficiilty 
of obtaining specimens not hopelessly obscnred 1 ) ~ ~  
weathering : n third is the iritermeiliate cliaracter nt 
many of the rocks: thus, at Rt.  TT-eq a suite of speci- 
mens collected only a few feet apart slroir s gradation 
I’roni ~~ii:irt;5-i)or~)liyry or Iiorpliyrite to ereenstone, 
no hoandary hetween the o t y l w  I,einq tlefin:~l)le. 

Broriilly. the district consists of a ccntral belt nf 
~reeristone~-in llart slrearerl, in part nia~sire--vr~ilh 
a g(~neia1 N.W. tiend. Sei era1 intrnsive bodies or 
acid rock occnr in this greenstone area, the two 
largest-disposed with their main ases qenera l l~  
parallel to tlie shear-planes of the greenstone<- 
lwinp in tlie southern part of the district. 

The greenstone is bounded on tlie \rest side hy a 
belt of porphyrite breccias and flon s. Ailother simi- 
lar belt occurs in  the X.E. corner of the district, and 
n third, possibly tlie tail-end of a 1wlt of secliinents 
tiialqoed by Ilonman just east of TGlgoorlie, occiirb 
in tlie N.W. corner, forming the puoniinent Carnilya 

es and intrnsire Biasses of basaltic 
and gabbroid rocks are fonnd at Monger, a t  St. Tws, 
and, particularly, aloii: tlie noitli shore of Lake 
Cowan south of !lie Paris group. (’ertain light 
friable rocks collected from the shore of Jialie C‘owan 
are possibly representatives of the tertiaiy or post - 
tertiary sponge-spicnle beds o f  Norseman. 

At present the microscopic data areilable are not 
sixfficient t o  attempt more than a generalised acconnt 
of the character of aad the relation bet\yeen the 
rarions rock types inclndecl in  the aim-e syonps. 

The peenstones are probably di\-isible into three 
main groups : fine-grained, slaty rocks : coarser more 
niassii-e epicliorites : and serpentines. PossihIy the 
fine-grained greenstolies and the porpligrite-l)reccia 
ieries nientioned ahoi-e are conteuipomneons and are 
older than the coarser epiclioritcs: also, the halauce of 
the eviclence as to the relation between the el)iiliorite> 
ancl the serpentines appears to fayoar the vie117 that 
these two groups are eontemporaneoiis, betnp diber- 
entiations from the same niagna, and that the seqoen- 

fines are not, except in a T-ery restricted sense, in- 
iriikire into the epidinrites. 

The a d  intriiiivcs apliear to he mainly biotite- 
1uicroc.line granites and qarrrtz-porphS-ries, but many 
rarieties of porphyry and porphyrite conlcl probalrly 
be distinenished, particularly at St. Ives, diere,  as 
already mentioned, soine remarkable gmclatious Prom 
porphyry to ereenstone (probably a result of dices- 
lion of the qreenstone by the porphyry) have been 
noted. Moreover, care bas to  be exercised in the 
field if one is to discriminate hetn-een counti3- eom- 
posed of decomposed intrusive acid rock9 and that 
fonlmed froin the  rea at here cl prodnets of tlie older 
porphyrite l-rreccia Row series. 

The later basaltic and galibroid intrusions probably 
belong to the same period of igneous actiritp as the 
norites and similar rocks that occur near Norseman 
and in many other parts of the State. The?- are proh- 
abljr the youngest of the deep-seated rocks in the 
rlistrict, beine subsequent to the period o f  gold in- 
jection, and therefore Iiave no effect on ore-bodie.: 
Iieyond cutting Ihron411 and interrupting them. 

A short generalised account of the geology of the 
v-hole district, ancl of the mining centres which hare 
lately been attractin? snnie attention, is all that can 
be usefully added to  the foregoing description in n 
report unaccompanied by maps, etc. 

hiomEk-The lately discovered “lode formations” 
are on a line o f  low hills which extends for  aliout 
foiir miles in an E.S.E. direction from near C‘reedon’s 
homestead toir ards tlie Mt. ’Rionper Trig. station. These 
hills are coinposed o f  ultra-basic rocks forming an 
npparentlr nnbrokeii belt, which arerases ahont a 
rlnarter of a mile in  width. A s  usnnl in  nltra-basic 
areas, the rock alters rery much in  appearance from 
place to place. This rariahleness increase.; tlie ilif- 
ficnlty of those prospectin4 such a belt for the first 
time and accustomed t o  the uniform character of 
lodes in tlie cloleritic qreenstones n-liich in most par ts  
of this State a re  the cold-l-rearinq rocks. The ten- 
dency is, natnrally, to  pay too in& attention to  
fancied resemlilances and differences between the vari- 
oils ultra-basic types and, on tlie strength of these, 
to plan anibitious and fntile schemes of dereloliment. 

Flankin2 the nltra-baGc belt in most places, and 
probably in close cenetic relationship with it, are 
rnther coarie-%rained epidiorites siiiiilar to the “War- 
den’s €louse” type of Kalgmwlie. Farther oiit froin 
the ultra-basics. both to tlie east and to  the x-est, are 
slieared porphyries, porphyrites, secliments, ancl fine- 
Qr:tinc(l i x t l w  slaty greenstones, in mliicli occ111- rich 
leaderi :if T‘reehn’s TTrelconic.” and adjoining leases 
on the \vest side, ancl again at tlie “Daisy” and other 
leases on the east. 

JAater dykes of porphyry and pnrphyrite occw in 
a f e v  places. int~*ii&nq all the rocks described abore, 
anil a iixoba1~lv d i l l  later) dyke o f  gabbro, nrith a11 
east and west strike, hns heen notecl a t  the nnrtll encl. 
1 fen- I)art.iciilars i-ecwding the Lass 0’ Gowrie- 

illonqer Proprietary line of golcl occurrences in the 
nltra-basic (serpentine) belt may be o f  interest: 

Mnch disappointment has been felt in  rauions quar- 
ters owinq to the allegedly erratic helrarionr of qn1& 
hearins “lodes” in the Monger serpentine he&. 11 
~ c l l  hewn rase is that o€ tlie Lass 0’ Golvrie lea-c, 
n.lieise the first cliscorery xvas in cldorite ~ o c k  shoming 
zdcl freely. Otlier ocenrrences n F siiiiilar rock, said 
to vielcl l’air IorosiJects, were fonncl on the property, 
and  it ’cpas thoi i~l i t  hp  many that t h e e  Iarqe oi’e- 



hidie, coiilcl lie tracer1 011 the “Lass 0’ Gowrie.” A 
iatlicr xnil)itiori< ~itflicy cif sinkinq and driring ~ “ R S  

: l l l~ l \ l l e~ l ,  1)Ul \er> c ory results \I ere olitaineil 
aiiil)Ieil the I arious n-ork- 
discuss these results here, 
of stone yielding resiilts 

coniliara1)le to tlinie o f  tlie oriqinal tliic.o\-ei*>- has 
1)eeii lonnil. 

011 the o l l ~ r  l m t l ,  t’aifller north, on the “Alonger 
Pi,oprietarj * ’  and acljoinine WcC‘ahon’s Great Hope,” 
n 4 o o t  ai lco5t 150 fret long has heen opened np, 
: ~ d  from this h o t  the “Bfonger Proprietary” had by 

ember, 1920, c.rushei1 71 tons of picked ore for a 

I erv niitl rle\ dol)iiient of tliis shoot were 
iiiainly tloe t ( i  the 1~11icv of  “sti(>hixig to the qold” 
ii?<teatl of ‘b- t : in~l i~~y off, 5inliiiio to 50 feiit (or 100 
reet) ant1 cros,-ciittinc” to oct a lode o f  n e r  t \pe  of 
U Iiich sncah aIl-iin1>(ort:irit F‘eatnres as direction of 
itrike and (lip? aniount of  dip, aiicl direction of pitch 
o f  h o o t s  n ere quite iiiilmo\vn. 

cJiirlQine froin -i~lr:it has heen disclosed in  those 
\-iorkinC.; nliere inakes of ore hare actually been 
follon er1 as, 1mrticularly, on the Monger Proprietarv 
011d nlcC‘nhon’q Great F1oi-e it apiwnrs that gold is 
found in the Ilonqer ultra-ba& belt iiiaiiily in a 
1)lncB or dark-~rcwi talc-clilorite rock, di ic l i  occurs in 
f:iirIv narrov seams aloiig planes of strong shearing. 
These shear planes strike inore or less parallel to 
tlie main ayis of t h p  ultra-liasic belt, i.e., W.N.W., 
:inr1 clill in some place.; N.N.E., in others S.S.W. The 
hiilk C I F  the evidence indicates that the gold i s  local- 
ired into wnt11-liitchinc shoots. 

appears puhablc that the seams of hlacl; 
ive rucli arc sinall iiltra-h3sir intriisions slis$itlv 

f l i n i i  the Inair1 ult~x-h:isic belt. and were 
responsihle for tlie introduction of the gold. Tii  some 
l l l t i , w  it i k  trnc. the hig’.iest valnes are found in 
%i~011gIv s1ienrc.d taIt.-clilr,rite-magnntite rock horder- 
inq on tlie black, inassi\-e. srnqxmxlly later rock,‘ hilt 
w c h  an occiirrcncc is l~roliahly dne to the qolil har inz 
left tlie later intru\ions in iolntion and ha\ inc heen 
pr&pit>it(vl in the schist. I f  this view of th- 
nriqin of‘ tlie  old in  the serlientine belt al Blonqel. 
he correct, then ralnes slioulii “lii-e cIc~\~~i.’’  

iienr ATonoPr. there are foiir main 
il ip : TIT.h’.TTT. for the fine-qmiued 
and Iielfc: of  seriientine and cuarsei* 

c.i)iilioritc. lietn ecii 31t. h l ~ i i o e r  Trir. and TTTo~nbul:~: 
R.Y.E. for tlic cliinrtz veins and slatv roclcs of  
TTl~~nlioln : N.W.TT. for the “Snddeii Jerk” coiintrv : 
X.N.E. for  the coiiiitrv towards Ranrlalls. Of 
Ip:ii’tic.uIar intereqt is the strike of the Wo~iibol,oln 
countrv. 1iit.li is practicnllv at riqlit a i d e s  to  the 
-ciieral t i w d  o f  the i i f t m o . ~  helt. Prohahlv it is this 
k i t i i r p  t ~ i  Tvliich AT:icT,aren refers as  the “Monger 

t P1:ine.” Tf, \ \hen tlie geological siirvev of 
sti i d  1i:is 1:een cmiiiileted, f i~r t l ier  detail recard- 

iiiz thew different trend-lines is ohtained, it slioiild 
thi*rm 1i:ht nil tlie nature anri oriein of the varions 
ore deposits. 

Srr. Tvix-At the St. Tres centre there are 211 
nc.-cvl~- siirvcyerl lenses. rr.1iicli iiiv be divided into 
I K O  gmiips : the m n i n  St. Tves q ~ o n p  and the siiialler 
Victory ~ o n p ,  lying nor th  of tlie main gronp ancl 
s e p a m t ~ d  r i ~ u n  it  liv a q a ~ i  of ahont three-rluarters 
of n mile. 

Tlie ina jo~i tu  of the lenses are on a helt of geiitlv 
rising crnimd lirtween T ~ l i e  Txfiaoy and Pi&er EN 

or nijout I,ON ozs. of 4oici. 

On this iising country a line of small hills begins 
near the Rev-arrl lease a i d  trends nort Iirr.ard f o r  
ii1)ont n mile. hnot1ic.r inc.onsliicnou5 line he?ins at 
the “Mentone” and thence rims W . W .  for  inore than 
R mile. A slightly hiplier and rougher size-sptein 
1’11115 N.W. from the ‘~Jiihilation” I‘cw almit a mile. 

The country occul)ieil by tlie St. T\-e, leazes i. 
inainly greenstone in coi i l  act ,  alonq its eastern side, 
n-ith a belt of acid rock (porphyry ~ r a i i i n q  into 
g a n i t e )  which separates it froin the inore or less 
parallel greenstone belt of Parker Hill. The helt oP 
pranitic rock swings nYest\varcl a t  the T’ictorv cnrl. 
and there, caught 1113 in it, are siuall Imtches o f  
preenstone. Far ther  south a few 1 ~ o r p l i v ~ y  ( I d c w ,  
right in the heart of the ereenstone\. are prohahl~. 
off-shoots froin the main h d t  of pranite. 

The St. Ti-es meenrtone helt contains the nsnal 
varieties of geenstoiie-o.rndin: froin coarse niassircs 
to fine-grained slafg. Tt also has a considerahlp 
development of ultra-l)a.;ic rock (sel)1entinc\ and 
also 1uam1y jasper barr, the tt-entl of rahicli In> t  
features may he roughly snmniariserl hv stating that 
along the eastern and central parts o €  the belt tlie 
bars strike consistentlv a little \vest of north, xvliile 
on the western side tber  sming v-estward, so t11.1t 
their course becomes northm~st  in the nei$iJ)onrhoorl 
of the “Cooee” lease. I n  the “C‘ooee’’ pa r t  of the 
field the makes of ore appear to he associated wit l i  
the jasper bars, being probablv denositerl dono. 
faults in  them. Again, on the “Clifton” lease, 
south of “Ives Reward,” the jasper bars and accoin- 
panying p o r p h m  hare an almost east and ws t  
tread, althoiigli on the nest lease to the nortli 
their strike is almost dne north. hlmarentlv a 
line riiiining northwe5t from tlie “Cli€ton” separates 
countiy with a predon~inautlv n(wth&lv ilie C m u  
cormtry in vbirh the strike \ a1 
northwest. 

Tmo irre~ularlg-shal,ed area. of serpentinous rocl; 
closely associated with doleritic qreenstones occur at 
St. TITS, biit tip to  the present little if any soli1 has 
been discovered in thein. 

.It tlic Victory end the boundarv hetn.een acid 
rocl~s (porphyry an([ q-anite) ancl greenstoiies is 
very intricate. Gold occurs along, or w r y  cloqe to, 
the contact between the two classes of rock. 

The original, and ap1)arently tlie most ini1)ort:int 
tiiids at St. Tr-es, lie 011 the “Ires  ReTx ard” and “Lake 
TTiew Reward East” leaseL;, throngli x-hich riin two 
parallel porphyry dvkes, a l t u u t  10 cliaini o p r t ,  
striking a little west of nortli. Tlie eastern one is 
associated with a jasller bar aiid €orins the I res  Re- 
~varcl East Lode. On, or close to, the western iiylie 
(on “Ives Remrd” lease) a make of sulphide ore in 
sheared basic greenstone is 1101~ being explored Jiv 

sinking and cross-ciittinc in Shafts Nos. 3 slid 4. 
Farther  south qold is being ohtained in  this dvke 
itself, probably in the majority of case7 in  minnte 
rliiartz leaders. 

TLWE’S F*IND.-Eieht leases have heen surveyed a t  
this centre, mhich is abont 10 i d e s  S.S.W. o f  Xt. 
Tves, and lies in the ~\-esteim belt of porphyl-ite brec- 
cias, etc., meiitioneil in  the introductory par t  of thi.: 
report. The orig5iial find was inade in a p o r p h y y  
dyke with illany riuartz stringers carrying 1mge 
patches nf pyrite. TKth one exception, however, the 
other leases seem to  be in pouphyrite colintry and to 
be working either cross-leaders, vhich are puobahly 
off-shoots fom porphyry dykes, or else so-called 
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lodes in the porphyrite. So  little ~ ~ o i - k  has been 
done at this centre tliat no oliinion reqardinq its 
future is jahtified. 

1’7 i d e s  S.S.E. of St. Ives, near the western edge of 
the main greenstone belt. The predominant country 
is a coarse epidiorite 11-hich is cut by a larce 
porpliyry dyke. Gold-bearing cliiartz veins with B 

W.N.IT7. trend have beell located on the “Obserra- 
tion,” “H. H. E.,” and “Saltbush” (“Paris”) leases. 
The “H. 17. H.” workings could not be esamined. On 
the “Obserration,” which is now ahancloned, the ore- 
body does not appear to 1iT e below the zone of 
meathering. The ore-bocly on the “Saltbnsh” i s  I ~ O W  

being prospected and appears to  hare the same gen- 
eral characteristics as the “Obserration” body, bnt 
to differ iii heiiig closer to this porph>-ry dyke and 
in having a north-and-sonth striking formation whicli 
iiiiczht, so far as clerelo)~ment work liad disclosed 10s 
the end of Norernl)er, 1920, be either a distinct ore- 
body crossing the TTT.X,W. hoilp, or merely a locally 
clistnrlIed portion of it. 

PARIS (:IioUl~.-r~his group of 3-4 1 

11,-PREI,IBIINARY REPORT ON THE LEAD 
LODES OF THE NORTHAMPTON ivmrm 
DISTRICT, SO~TTH-TVEST 1)IT’ISlON. 

(I?. R. F’ELDTMANN.) 
TNTROIIUCTIO~Y. 

The present inrestigation of the Northainpton 
lead lodes arose from a reqiiest by the manager of 
the Fremantle Trading Co., Ltcl., the owners OC the 
Hadclera Lead Mine, for  an esainination of that mine, 
o\Ying to  the ore h i n g  neai-ly eshansted. None of 
the iiiiries of this district being accessible dnrinp pre- 
rions examinations and surreys by oflicers of the 
Geological Snmey Department, it T T ~ S  consiclereil 
advisable to take the opportunity to obtain snch in- 
formation as  was possible as to  the strncture and 
coinposition of tlie ore-bodies, and their relatioiisliip 
to the rocks of the district. 

Locatioiz.-Nortliniiipton towiAiip, the centre of 
the mining district, is sitnated 27 miles north of Ger- 
alton (34 miles by rail). The new tomnship of 
Galena is sitnated ininieiliately sonth of Nnrchison 
Rirer, ahont 31 miles (1-5 miles by road) north oC 
Northampton and ahont SV‘ miles (13, miles by road) 
N.N.E. of Rjnna, the texmiinns of the railivay froin 
Geraliltan. 

GEOLOGY OF TITE DISTRTCT. 
GeizemZ statemeizt.-The metalliferous district 

consists of an elemtecl tract of colintry, the present 
surface of ~ h i c h  is strongly nndulatinp, iv1iei.e the 
reinoral of the orerlyinq ;lurassic strata has exposed 
the crystalline rocks. Tlie sonthern portion of this 
area of crystalline rocks, which consist largely of 
qarnetiferous gneiss or gneissir granite, has heen 
surveyed by Mr. TV. r). Campliell, whose map *- 
shows the southern end of the main helt, to he ahont 
seven miles dne east of Gevaldton. The noi+hern 
estension of this belt haq riot yet, been determined, 
and in view of tlie economic importance of these 
roclis a broad surwy of this portion of the cneissic 
helt is highly desirable. From hasty observations 
made on the road froin Northampton t o  Galena, it 
appears probable that the gneissic rocks est end with- 
ont a break to and beyond the MiInrchison Rirer. with 
tlie possible esceptioii of the high Binnn Sand Plain. 
How far they estend eastn~ard nlonq 17iircliisnn 

Ri!*ei- has not been deteimined, but I TTRS infoimefi 
that they occur a t  the 1 0  T\Iile Pool. 

‘I‘he lenctlr (11’ tlie niet:illiferons belt, if continiions, 
is therefore at least 70 miles, thc m a x i m m  width 
being 1m)balily al)oiit 15 miles. The belt, howerer, 
is yery irrecnlar and the a\ erage width is p r o l ~ M y  
conside~~ably less. 

The Ciieiss is cnt  1)y :I nuniber oC basic (green- 
stone) dyke\. striking nearly northnortheast, am1 by 
a greater number of pegiiiatite dykes or veins, with, 
so far as conlil be determined, similar strike, as hax-e 
also the lodes. The lotles are closely associated Tit11 
these dykes, hut their relationship to the l m i c  dykes 
i\ pnrelv strnctuml, the lines of irnctnre along inany 
of v-liich these dykes made their ~ v a y  forming l i n e  
of II-eakness dnrinq snbserliient periods of sliearing. 
On the other hanil, the foimation oE the ore-lmlies 
appear.; to be closely connected r i t h  the introduction 
of the pegnatites, n-hich prolml~ly extended over a 
consideralile period, the earlier fitaces of which were 
marked by hieh teniperaiiires-as shoxvn 1117 the \Tide 
derelopmeni of garnet in the gneiss and also, tliondi 
hut sparsely, in  some of the pegmatiies ancl the forma- 
tion of touzmaline in n fen. o f  the pegmatiter: and 
their ultra-acid nr ie t ies ,  snch as certain of the q u s t z  
reefs. Tlie formation of the ore-bodies look place 
durinq the final staqes of imeous activity, under 
lower temperatnre conditions. The occnimnce of 
lead, zinc, and copper deposits as the final products 
of granitic m a p a s  is bv no means iinconmon i n  
otltei- conntrie-s. Tn hnstralia the Broken 1311 de- 
posits form a notable ewinple, beiiiq cenetically con- 
nected with a series of pegniatite dvkes,i ~iliich 
from &Iavrson’s i ilescrintion cloqely reseinhle thoie 
n f  the Northampton district. 

Tn prospectinq for  new lodes it is adrisahle to 
examine closely the iniinediate nei~hboiirlioild of the 
oreenstone nuid pegniatite dykes. 

The gneissie rocl~s.-These are pale to fairly clai-li 
qreyish rocks, usually fine in  erain, which prored to 
lie garnetiferons vhererer c~aniined. The ferro- 
inagxesian appears to he chiefly hiotite, possibly 
c.hloritiser1 in places. Petmat itic facies of these 
rocks, v-itli larce felspai’s and garnets, occiir. Tn 
sonie places the cneissic s t iwtnre  oE the rocks 
is ~ w l l  niarl,eil, in others the r o i . 1 ~  are coinpact 
:md massiT-e. the only traces of a oneissic strnc- 
tiire heing a slight pnrallelisni of the coniposinc 
minerals. Occasional zone5 of slieded o r  laminatecl 
rock occiii’ in the gneiss, inarkinq line5 of intense 
.hearinq and ~x-ohahly correspondinq t o  the Iaini- 
nated jaspers so coininonly associated with the gold- 
fields meens1 ones and, in  places, with the Pre- 
C‘am1)rian seiliinents. The qeneral strilrc of these 
slieeterl 701712s is near l r  nortlmest ; they w e i ~  ap- 
ixwenl1.i. formed prior to the introdnction of the 
hasic dvlces ancl tlie pequnntites. 

Thr hnsic  r7?/7;es.--These i*ocl;s are for  the most 
mrt coarse to fine-crained niassire epidiorites, from 
ilolerites, I d  they ~ ~ i ~ o h a h l y  rance From iateimediate- 
hasic t o ultm-basic in  coinposition. Their most re- 
mai;lztlile Eeatnre is the pener:d nniforinity of their 
strike, vThi cli iwiii (1 North an1 1-1 ton arera qes abo ii t 
Y. 32’ E.: they appear to be nearly vertical. They 
are nf  QTeat leneth, and, on the averaqe, of con6der- 
nhle width, se~eral  of those emmined 1 6 n q  60 or  - _ _  ~ __ - ._ - 

* W . A .  C<eol. Snrvev Bull. 38. PL-I., 1010. 
t Vide  1RTa~rson, ‘Douelas, Geological in1 estie.\tions in the Brokrn 

PHill nrea : Rov. Soc. S A4115. Wm., Vol. IT., pt. 4., pp. 330, 280 et srq. 
t o p .  dt. pp. 292-005. 



70 feet Tide in  places, and Gregoi-y iiientioiis some 
as attniniarz :I niilth nf IS0 feet. Being Irarder than 
thv 5iiriwiillinq qn tliey usually forni prominent 
olltl,r<l1)s, :1 r( ~ 1 1 l l d C  utline ljeiiig cli aracterist ic of 
tlie U eatliered ontcrops and boulderb. 

‘i’he structural rclationsliip of these rocks to ninny 
of’ the lotlei lias bee11 noticed by previous writers, 

eirnens iliowing fragiiients of one o f  these 
tlie lode lrreccia vere  obtained by ine from 
on the TVheal Ellen North M.L. 1-13. 

h i o n g  thew h k s  n hich for  a par t  of their length 
at least nwur along the iiixrgins of basic dykes are 
the TVlied IUeri, (+XI nlla ( w i t h  lode), tTnariiig, 
L)erl)y SJ ndicnte ( Lot*. :325), TT’iieal Beta, and Yan- 
tlnnciolia a t  Non.th,iiiipfomi, arid the S nrpnse at Gdella. 

he-e are of great iariety. The 
atitic iein-, alqiarently as a 

rocks has already been men- 
lie peginatites nndonbtedly be- 

i~iieoris activit) inirneiliatel~ 
on, anti m e  intrusire into the 

qnriss. KO direct e\idence u a i  thtaiiieii as to the 
relative ape o f  tlrese rochs and the basic dykes, bnt 
11rimn their composition and close relationship to the 

appear to he yomnger tban tlie basic rocks. 
tite dyhei are mnch iiiore niiiiieioiis and 
ler, as a rule, than the epidiorites, their 

width usnnlly ranginc froin a re\\- iiiclies to i\ few 
feet ,  hnt it is probahle that iiiucli larzer dykes, par- 
ticularly nf the more acid 1 arieties, occiw. Their 
dip appears to  be rery siiiiilar to tliat of tlie lodes. 

One o f  the cninnionest ty l~es  of pemiatite is a 
eoar>e-grninerl rock, consisting clliefly of felspar and 
qunrtz, nlainly in  ernpliic intercron ths, with some 
larce and imall Nalies of a silvery qreenish-e~ey 
iiiineral, I )robal)lJ J erniiculite : flnkes of graphite are 
twiiinoii iii some speciniens ancl are pi-olxhly con- 
tcinporaneons n itli the other miiiernls coniposinq the 
rock. In some localities the fclspars are white, in 
otlrrrs, such as the Baddera and T’ictorin iiiiiies, they 
are of a daik red colonr. Alditic facies of these rocks 
:we co111111011. S1 iecimens of pegmatite of this type, 
from the- Wheal Alpha iil‘ine, contain nialachite and 
aziu ite, deposited in thin filins tlironghout the rock 
as iwll as, in one specimen, in n. rnehy veinlet, proh- 
nhl> on the wall of the ilqlie. LL rarietg from an out- 
c.rol) (111 the G n  alia Vine (Lot. 3 5 )  conttiiiis I a r p  

in a cronncl-mass consisting Itirgelg 
)n t h  of toiirimiline and tliiartz. 
nch more a d  alklitic tyye of 

O ~ Y W S  in the Badilerri and IYheaI Rlay 

taiiiing iiiiitieroii~ sinall  ale snlinon-lhik felspars. 
,ho ther  hiclily acid tvpe froiii the Baddera is a 
rock coiiipoied of glassy quartz i d l i  fairly niiiiierous 
sinall garnets; a few minute speclts of mica are also 
present. 

Estreine nltm-acid types are repre4ented by some 
large qiiartz reefs, carrying very ~ p a r ~ e l y  distributed 
gronps of larce tonrimline crystals. 

TEE LODES. 
Ge,zerct? fecttzwes.-The lodes occupy zones of in- 

tense sliearinq and lrecciation in  the CBeissic p a n -  
it?. TT’hcw a 4ienr zone is alonq the inarqin of a 
, r r i~wi~tone or 1rerzniatite dylre, tllrqe rocks m a r  also 
he slienretl :ind breccinted. 

The stiike o f  ilie lodes is ionglily parallel to that 
en.1 m e  dykes, but is,  Irowever, l e s  regnlar. 

A fev of tlie lotle>, iiiclniling the Uga, the Baddera 

branch lode, and parts o f  the Chiverton, Nooka, and 
Wheal Alplia lodes strike approsiiiiatelq no1 th. ’I’he 
Siiqwise lotlc, at (;iilenn, strikes nearly iiortliriortli- 
vest. 

The dip is usiially northwest, a t  a steep angle, lint 
in places the lodes are \erticaI, or even have a slight 
southeasterly dip. The Snrprise lode dips \vestsoiith- 
vest. 

In length the lodes range fro111 abont t h e e  chains 
(Derby Syndicate lode) to abont one mile (Waner- 
anooka lode), averaging, perhaps. betn een 30 and 40 
chains. 

The width is rery rariable, and a distinction imst 
be drawn b e t ~ ~ e e n  the \yidtli of the “lode” channel, 
or zone of shearing a i d  brecciatioii, and that of the 
ore veins or  shoots. The “lode” may contain no ore, 
eveii \\-liere the shear 701ie is of inoderate n%ltli, nnd 
sheariiig and brecciatioii are fairly me11 marked, or 
payable ore inay occupy the full width of the chan- 
nel. The ore4jodies may range in width from a 
fraction of an inch to 30 feet, or even more. Tn ilie 
Surprise mine sheared rock, carrying veins of galena, 
occupies a width of more than 100 feet a t  the 110 feet 
level. 
I11 most of the lode channels the shearing stresses 

Iiare found relief along one or more planes in a main 
zone of intense shearing, vith the formation of a 
iiarro\v band of crnsh c l a ~  (ff ucaii) along the planes : 
the reinxiader of the rock in the main zone being 
lirecciated. Shear planes, roudily parallel to the 
inaiii planes, as vel l  as irregular joint planes, were 
also formed in the rock for  soiiie distance ontside the 
main shear zone. 

lliat the ore-hearing solnti@ns were introdwed 
duiing a period of relief from pressiwe is indicated 
by the niimeroiis niglis, the siigary, or crystalline aiiil 
glassy character of the qnartz, and the coarsely crys- 
talline strnctnre of the galena in the larger veins. 
Jn the main body o f  the lodes, \There most affected 
by the ore-bearing solutions, tlie rock hreccia Iias 
been recemented by silica, the cement now consisting 
of very finely crystalline qiiartz, coloured greyish by 
inclnsions of partly digested rock, and in places con- 
taining minute specks of pyrite. As is nsnal in 
lode formations the boundaries of the ore-bodies are 
ill-defined, and the ore is not aecessarilv confined to 
the rock enclosed between t n 7 0  particiilai* planes oi’ 
“walls” ; a shear plane, m+ich f o r m  a conreiiient 
hanging-wall at one roint  in  a mine, may be nsed 
as a footwall a t  another point. 

It  is probahle that  shearing also took place alonq 
the lode channels subseqneiitlv to ore-depoqition. T n  
addition to tlie varied directioiis of the strii23 011 the 
shear planeq, which in the Wheal Ellen mine are  in  
places vertical, in  places horizontal, this sunsestins 
local niorenient, the main shear plaiies are  in  inany 
places marked by a f e v  inches of crush clay, and bv 
a band of crushed rock and clayey material, which 
carry no ore ere11 where the lode is  rich: moreover, 
bands of barren schist and occasional joint or shear 
planes occur in the body of the lode. It is difficult 
to explain ~ ~ h y  these shonld contain 110 ore, escept 
on the assumption that they are subsequent to ore 
deposition. 

CZassificatio9z.--So f a r  as could be jndced all the 
lodes of this district are similar in strnctnre and, 
with the exception of the Surprise lode,  he^ harite 
veins are a conspicnous feature in  the ore-shoot, in 
their gaiigne, tlioiigh differing in their degree of 
silicification. Any classification is therefore neces- 

, T  
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sarily arbitrary. It is, howe\-er, convenient to gronp 
them according to the proportions of economic 
niinerals present into :- 

(a) Galena, lodes carrying only negligilile qnanti- 
ties of splialerite (zinc blende o r  Iilnck jack) ,  copper 
ores and pyrites-the Ihddera, Snrl,rise, and \\'lien1 
May lodes being of this type. 

(1)) Galena-splialerite lodes, carrying galena and 
blende in  nearly equal proportions ith minor c p n -  
tities of copper ores (chiefly chaleopyrite), pyrite, 
and marcasite-the When1 Elleii belonging to this 
group. 

( c )  Copper lodes, in \diicli galena and blende, i t  
present, occur only in sniall qnantities; in this gronp, 
hovc.e\-er, pyrite ancl inareasite are proba1)Iy present 
in  fa i r  quantities ; the \Tlieal Nargarct and T'ictoria 
may be taken as representative of this 

the three gronps grading into each other thron:ll 
intermediate t y p s .  

Detailed observations 1 ~ ~ 1 ,  unforttmately, to lie con- 
fined to lodes of the first two gi'oul)s, as none of the 
workings on the Northampton copper lodes were 
accessible and practically all ilie ore liar1 heen re- 
inoi-ed from the iliiinps. 

I n  the lodes of tlie first grauy the calentz o c c ~ ~ r s  
usually as \-eins of coarsely cr)-stalline material along 
the main shear planes : a s  Coarse octalietlr 
octalieilral ciystals lining T tiglis ancl in  1 

or sitgary rlni ir ' lx  ; as 
inore finely crystalline material in the 1) 
lode ; or, more rarely, in it tine-grninetl 
places scliistose, forin, l)rolial)ly a relilticeiiient of the 
rock along narro\r zones of 
rich shoot in the Sur1)rise 
galena crystals separated by 
rlnartz occiir orer a n-iilth o 
lilende and pyrite usnc~lly o ( ~ i i r  a s  nnri~rn reins or 
veinlets filling shear or joint 1)l;ines tititsitle tlie main 
boils or in the poorer portioiis of  the I d e .  

Tn those o f  the secoiid crciiii) the cnlena 
before but blenile is also 1'<inii(1 in I'aitly Inr 
in  the body of the liide as I\ ell a' ow~iri~ 
the first group. Pyrite ow a\ in  the Lii.st gronp, 
1)nt inareasite is, in pla(es, )ciatctl \\it 11 2:alenn in 
the body of the locle. In addition, linely tlis~eminatctl 
clialcoi>yrite (alterin\: t c i  malacliitc in tliv oxidised 
zone) is fairly coninion in the ninre iliimtxose por- 
tions of the lode. 

Secoizdrrry eii,'ic.7/,/1eir(.--Tlie secondai*y tleposition 
of galena or bleiide on n large scale al)lie;irs to  be 
very clonhtful, no deposits definitely formed in tlii5 
n-ay being knonm. A s  is sugzested by their inode 01' 
occurrence, rich shoots swh as thostl of tbe Surprise, 
Beralcline, and Eailclern mines are most likely dne to 
the primary deposition of galena froin ascenilinq 
soliitions under favonralile conditions. 

On the other hand, the secondary deposition of 
copper snlphides on a lai*ge scale near   at er-lerel 
is of coiniiioii occiirreiice. \\71~dIier this litis t aken 
place to any g e a t  extent in the Nortliampton lodes, 
it is, in the abseiice of accessible n c~ l i i~~gs ,  inipossi1)le 
to say. That a certain allloiuit of secondary deposi- 
tion has taken place is, hoi\.e\-er, snggested by the 
presence of snch minerals as corellite and clialcocite, 
though eren these may he of 1viniary ork in .  

A s  stated, this classification is pwel  

the pegniatites. also in a inore concentrated forin in 
;I l'& lodes. A sinall grnlihite lode occurs 011 the 
\Tlieal AIay mine, t\vo or three chains east of the 
sonthcrn end o f  the lead lode. In the deposits so 
l'nr disi*o\ erecl the grapliite has pro\ eil to  he either 
too sparsely ilistribnted or too intiniately mixed vritli 
iron ore to be payable. 

e.--These potaili-bearing niin- 
erals ha\ e been fonncl near Ti l i i  T e l l  on TTdandai-ra 
Creek, on Lot E. A shaft has been snnl; to a depth 
of almit 30 feet 011 the deposit at -a point about 1.5 
chains S\T. of the well. The rock near the shaf t  is 
largely obscured, and the sliaft v-:is inac 
tliat litile information could Iw obtained RS to the 
moile of occwrence of the minerals. Jndging by the 
material on the clnni~t, they are, hon-ei-er, associated 
ir i t I1 g r a 1'1 I i te an (1 (1 e c oin 11 used peg mn ti t e ; fragment s 
o f  greenish-g~ey and liglit-1)rov n opal w r e  also found 
on the ilnmp. The formation of the potash-bearing 
ininerals i5 probably due fo the acticin of sulphnric 
acid, f r ~ i i i  (leconiposing pyrite, on potash-hearing fel- 

of the granitic rocks. 
n.-Xusctrrite flakes of inoilcrate size ~ c e n r  in 
of the peginatites, lint no dyke.; carrying niicn 

in snllicient quantity or snniciently lnrgc to m-ai*rniit 
\\-orl,in, o* nere seen. 

~ ( 7  W07f~ii/.-~l'I1e ownrrence o €  \~d f ra in  in 
sic. area near Gnlenn ha; been reportecl, hi t  
in any r[uantity i5 not l a o n  n. Tolfrzni i s  

coininonly arsociat eil with carsiterite in pegniatite 
\ pin, and its cicwirrenve, if of  any exteut, indicates 

iiriwwe of tin-1)earing veins, althongh 
t l w e  nrc nsnnllv asiociai ed  vi th  soda-bearing peg- 
niatii eh lather tlinn \\ ith potasli-l)earinq types s w h  
as ihiw o f  this district. 



I n  spite of the number of years siiice mining first 
ittirtcd, the d i d e t  lins iiot been thoroughly pros- 
i w t e d ,  aiid the recent iliscoi ery of the Snrlmise lode 
slion s illat I J Y  carefnl l)rtrslrectiiig other rich lodes 
i i ' y  >-cl he L'o~mil. 

-j2,-'YEI I", GAI< l'r E Y E K S  O F  ('E ANEE 0 OK, 

(I7. 11. FELn.J?araNi\..) 

S 0 1 "DII-T\III: S 'C DITYSIOX. 

mite is the iiat ural sulphate of b:iriiiiii, with the 
poiitioii DaSO,, and containing 135.7 per cent 
ariiuiii tnidc. Jt is n s u a l l ~  white, creainy, or pale- 

'y iii coloiir, niid i b  distinpiishahle from other noii- 
ietallic iniriei d s  11:~ i ti  wiglit-its specific grarity 

rangin!: from -1.3 to 4 6. 
Garite Iias heen foiiiiil at sei era1 localitieb in this 

State, notab11 at Iheen's ('amp in the Pilbara Gold- 
field. Thrite \eiiis of fa i r  size alio o t c ~ i r  in the Snr- 
I)riqe len(1 iiiine at Galena, on the Aturchison Itinx. 

The Crmbronk lrai ite (leposits 17 ere discomred 
,J. 11. Cos. a farmer in the district, 

i ii :I\ 11rnv ii iry the \\eight of fmg- 
iiients 01 (he mineral. ('ox Iiad a specimeii of the 
iiiiiieral ileteriiiiiie~l, h i t  lieiiic iriforined that there 
n as, ai that tiine, little iiiaiket fo r  the mineral, made 

In 1912 a specimen 
to the Departiiiental 

,eAIesm.ier. Analysis slion-ed 
01' pnocl coniiiiercial harite, 

tle tn gire  a creamy 

0 1 1  Xay 10,  19211. a minei*al lease (277H) of 4s 
ncrer \ \as pegred out by J .  €1. Cos, and 011 the 22nd 

saiiie inniith a prospecting area (34lH) of 12 
n a s  peTzeil ont 1ry .T. H. Cos, F. Leslie, and 
ce Rroir-n a i  aqents for L. Ll. ITealg. A min- 

- 

c ~ n l  claim (911) of 240 acres was 
15, roiinil the area Iire'c iorisly t 
OYeiIl, as acttiit f o r  C'. G. Steveii5oii and TIT. E. 
O'Neill; I U, as iiiforiiicd that earlier 011 the saiiie day 
the erountl c o i  erell by P 34113 and an area to the 
Past n n i  relieczeil 1))- P eslie, as aceat for  L. A l .  

of 4s acre.;. Tnstrnctions to ex- 
h nere iweiyeil on .Tune 23, the 

e\aiiiinatinii 1)eiiie carried out lietvieen tlie 8th and 
l-Etli of .Jdv. 

G s o ~ ~ n A ~ r I r v .  
C'ranlrrook is situated 011 the Great Southern Rail- 

n ay, 2 i4  miles from Perth. The harite deposits nix 
froin 315 to 3ni mile? E. of the railwvay station a i d  
from 11; to iiearl>- 13; mile, ENE. of SnBey Hill- 
tlie \witernmost extension of the hilly area of the 
Siirlinq Rnnqe. 

The coniilry ronnrl Ilre tovii and f o r  a considerable 
rlibtance to tlie north and northeast is flat and sivampy, 
and r~niiiil Poolennp, qeren miles NE. of Cranbrook, 
there i5 an  extensii-e area (of sdt-lake country. The 
hilly area ~ra i lna l ly  ~~ii(e11s as it extends eastward 
from Snlrey Hill. Tn the immediate vicinity o f  ihc. 
hnrite deposits, the couiitry i.: nndulatiiiq. 

The limlrer i5 chiefly nliile 411iii and yate. 

GEOLOGY. 
The coimtry rock of the higher ground is a fine- 

graiiied pale-reclclish or cream-colonred qnartzite- 
piesninably o€ the Stirling Range Series. On the tops 
of some of the hills, the rock resembles a dark-reddish 
sandstone with threadlike reinlets of quartz. This 
alteration is probably doe to lateritic action. Owing 
to the cpaiitity of debris covering the surface and the 
fact that the outcrops are seldom more than a fern 
inches a b o ~  e the general surface of the ground, the 
strike and dip of the qnaitzites are difficult to deter- 
mine. At a point about six cliaiiis E. of the north- 
east coriiei- of ill1 Cm 9", the strike appeared to  he 
about N. 39" TT-. and the dip nearly vertical, but 
probably sliphtly to the east. 

The flats are coi-ered by superficial deposits vhich 
completely obscure the underlying rock in the area 
e.\-aiiiined. It is possilile, homex-er, that thej7 are in 
1 art uiiilerlain hy an extension o f  the Miocene beds 
vliicli outcrop abont four miles E. of Iiendinup ancl 
almit 1 G  miles SE. of C'ranbrook. 

Otlier than those of the quartzites, the only rock 
outcrops seen TT ere those of what are either two aplite 
dykes, or aplitic niargiiial portions of a gpi i i te  mass, 
ahoot 30 chains TT7NK.  and 50 chains NNCV., re- 
sl)ecti\-elj-, of Snkey Hill. their strike being approsi- 
iiiately ENE. ; and it small ontcrop o f  epidiorite, 
probably a dyke of the Darling Range Series, on the 
track from the to\Tnsite to  the sxruleyed pipe-track 
north of Location 1529. 

TITE BARITE VEINS. 
O c c u r r e m x - V p  to the present, three barite reins 

hare heen fonnd. tnTo heing in M.L. 2 ' i F  and one- 
the smallest-in P.A. 341H. None hare  so f a r  been 
discorered in A l l  Cm 9H. The enclosing rock is 
quartzite, here stained slightly reddish by iron oxide, 
but on oiie  all of the sinall T-ein in P.A. 341H there 
j, an irregnlar hand of nhite material of cla3-ey ap- 
I'earance, but probahly consisting largely of minute 
qiiartz grains. 

The largest win is from about 1 to  4 chains 
XTT. of the sonthiwsterly portion of the sontheast 
boiiiiclary of ALL. 37713, and has been traced for  a 
distance ol: about 3SO feet. It strikes N. S3" E. and 
is practically T-ertical so f a r  as exposecl. The veil1 
has been worked i n  a shaft about 1 0  feet deep, ahont 
10 chains N.E. o f  the south corner of the lease; here 
it is approximately 4 feet wide near the surface 
h i t  i i a r ro~s  slightly qoinq domi. The rein consists 
f o r  the most par t  of finely-crystalline opaque white 
barite Tit11 i n e g d a r  lenses of more coarsely crystal- 
line translucent (occasioiially transparent) barite 
consisting of more or less diwrgent gro17pS of e i y -  
tals (('crested barite") , and occasional irregilar or  
trroadly lenticular areas of the more coarsely crystal- 
line miiieral stained reddish by iron oxide; no othei- 
impurities Tere risible in the specimens examined. 
The rein has been cut in  three costeaxis xvest, ancl 
tn-o east, of the sfinft. I n  one costean, about 150 
feet xvest of the shaft, the rein is only a foot wide; 
it has been traced f o r  about 155 feet further vest. 
It also nar rom east of the shaft. The vein appears 
to fork near the easterniiiost costean, the branch vein 
running a few feet soiith of the shaft. 

The second reiii has been traced from a point about 
410 feet E. of the iwst coi-nei' of the lease to  a point 
abont 175 feet further E. It strikes about N. 55" E., 
and appears to be rertical. It has been worked in a 
shaft o r  pot-hole about 41/3 feet deep, about 560 feet 
east of the vest  corner of the lease. Bere  the vein 

. 



is about 4 feet nide and consists of material closely 
reseinhling that o i  the first win ,  but n-itli, perhaps, 
a larger liroportion ot the inore coarsely crystalline 
translucent Iiarite : tlrere appeared, also, to be less 
iron present. T1 ere are three costeans TT-est, arid otlc 
east, of the shaft : tha t  iiiinierlialely wst of the shaft 
failed to cnt the I ein, whicli appears to liencl north- 
~ a r d s  at this point. 

The sinall vein in l'.Li. 34113 Iias been vorlied in  a 
shaft about 40 feet deep near the centre of tlie T'.A. 
This yein has only been tracecl almut 50 feet E. of 
tlie shaft. I t  strike5 approxiinately N. 70" TT'. anil 
dips about SO" N. It ~ r a s  almiit I S  inches v\-iile in thc 
shaft a t  the surface hiit ~ r a d u a l l y  narroved nud 
apparently liincliecl a t  the bottom. This rein (lil'fers 
froin the others in that it consist5 practically entirely 
of dense fine-praineil harite, either very sliplitly trans- 
lucent and of a creamy colour, or opaque and vhite, 
the opaque v-liite mineral occurri 
along cracks in  the vein. Anal. 
ITliite material might s l i o ~ ~  it to  lie of a different 
coinposition to the rest of the win, 1)nt the vein 
spliears on the nhole to  consist oil piirer iiiaterial 
than the others. 

Origliw-As to the origin o C  the  I einr the evitlence 
is T ery sliplit. Of the variciiis tlieor 
been put forward a 5  to the oriciii oC 
deposits, three aie  considerecl Iici c', nmiiely :- - (  1 ) 
I)eposition on tlie sea-l)ottoin ol barite Irtiin o r ~ a i u c .  
remains, n itli later concentration in fiiinres 1iv 
1)exolating solntionr : ( 2 )  the action of o\-itliziiiq 
pyrites on 1)ariiini-l)earing Celsliars or iiiic~as : (:{ ) 
delioqition Croni solutions i) C deep+eatc:l oriqin. 

(1) Samoilor , after :I cnrefd  e~ainination of tlic 
1)arit e ile posi t 5 of iiort 11 east E i i r t i l  iemi 13 iissia, n-hicli 
are associated with clay l)e(L o f  CTpper Jiirassic aoe, 
raiiie to the coiiclu~ion t tlie Iiurite, U hicli ocviiis 
as nodnles in certain ho ins, o\\cd i t ,  oiipin to tlie 
acciiinulation on the se ottoiii cif tlic reiiraiii-: of  
a g ~ o u l )  of liliizoliod~-llie Seno~iliyo~ilior~~-tl ir  
1)odies of wlii(2li eontain wnnll ~ r x n n l c ~ s  of liarinill 
siilpliate. l'he occiirrencz ol  limite ai, :I cruieiit in 
sandstones has also l~een drici-ilierl 1))- 1 iii i i ~ i i s  \I ritci..;. 

No analysis has vet been niaile of the Cran1)roak 
quartzite to Iirore the 1)reience or aliseiice of l)nri!e 
therein, hiit in any cn5e it :i1)11ear* too ccmipac+t ant1 
fine-grained t t i  ~wrniit o f  tlie rce cirmlatinn o f  
ground-\\-ater tlirouoli tlic lioily o tlie rock. xs TT oiiltl 
lie required to allow tlie ~ ~ i i i ~ e n t r a t i o i ~  of sn~llcieiit 
harite to foriii veins of  any ,size, e i  cl11 x.siiiiiiiiq tli:it 
the comliact nature of the ~ ~ t c l i  near tlie snrC:ice i, 
in par t  due to laterisation. Moreover, 1,arimii snl- 
phate is highly insoluble. The format ion oC theie 
yeins through the concentration and dclxsition ( i f  

barite derired h o n i  tlie surrouililing clnartzite is 
therefore nnlilwly. 

( 2 )  Barium sulphate is said to  he forined when 
barinm bicarbonate solution, foiined 1)s nTeatliering 
processes from barinn-coat aining felspars (tjw 
barimn felspars, celsian and Iiyalophane, are I r n o ~ ~ n )  
ancl micas in  ci-ystalline rocks. conies into contact 
-cr.ith oxidising pyrites. 

Aaainst the aliplicatiiiri of  this t l i r i i i~ \ -  t o  tlie Cran- 
b ~ o o k  7-eins are the facts that no iqnnoi i i  rocks occl i i  

* Samoilov, J. V., Pa1aophysioIoc)- : the  (iwanic o r k i n  of some 
minerals occurrinq in se~lilimenlnry rorlrs. Min. Mac.  Vol. SVIII. ,  
No. 81, pp. 87-9S, 1917. 

near the deposits, nor WE pyrites found anyrrhei-e 
in the vicinity. 

(:;) That Iiariiuu may be derivecl ~ r o m  cleep-seated 
niaqnias is shonii by its occiirreiicc in  cei tnin felspars 
ant1 iuicas: a\ erages of a 111iiiil~er of analyses 01 
igneoiis rocl,s slion- that, i is a hole, they contain 
al)ont t n  ice as inneli 1)arinni as iedimcntxry r o c l ~ .  
Rarite iz also 1rnon.n t o  occur ns n ht -spr ing  deposit. 
In vie\\, tlierefore, of the d e  o t  cicciirrc'iice of the 
('ranlirook lmrite, oC the ct tliat overlyinq rock5 

led Iiv soliitions Iroin an 
e\ en 11 l i c n  tlrnt iiinqiia is nt)t other 
at the sill I'iiw, ant1 o f  tlie e\-itlence 
t ~ ~ o  tlieories it seenis niost reawiiin1)le tii regard thc 
1)arite a5 rlcri\ et1 from a decp-i,eated 111agnia. After  
n carefu l  in\ estigntion, ' r an  riiclutled that tlie 

inri harite cleliosit57 in:iii\ 1 n hicli occur as 
vein> iii tloloinitic liinestone, were tlclwGted from 
solutions of cleeli-seated oripin,  anil R similar origin 
has Iicen assi~nei l  t o  tlie Enqli4i Ixirite veins. 

Per rent. Per cent. 
Barium Sulphnte (BaSO,) . . . 9 6  38 98. 69 
Calcium Sulphate (&SO,) . . . 0.34 Sil 
Iron Oxide (Fe,O,) ... ... 0.39 . O t  
Rilien (SiO,). etc. ... ... 2.89 1.55 

":Tnrr, W. A., The Basite Deposits of &Iissonri : University of 
3lissonri Studies, Vol. III., No. 1, pp. 9~-100, 191s. 
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.--REPORTED GOLD FIND NEAR EILA, 
F OT'TII-WE S T  DIVISION. 

( F. R. FELnTara"). 

L o ~ ~ t f i ~ i ~ . - T h e  spot slionn me as the site of this 
l i d  is in  Lot 11 of Mr. W. J .  C+eorge's hiaroondali 
I b n  11s E~tate-Cor~ning par t  of Location 1-at a 
point, roudily, 214 iiiiles E. of Dila Sicling', on the 

ancl al)proxiinately 1.5 
on the Lunenbnrgh Road 

\I ebt bomiilarg of Location 
of the northern slope of a 

sniall, sieel, hill; a siiiall n-aterconrse runs in a 
northeasterly direction n Pew cliains north of the 

Luni.nhnryh Rivers. 
org.---I qieciinen of pyritous quartz, about 

ilie v a r  by G. E. Siniih, of Clifton Area, Ernnswicl-, 
I ~ a n ~ n r o o - l i u n t i a ~ ,  in  compaiiy with Herbert 

ott, of the same locality. On liis retnrn from 
-ar, Smilli, I T T - ~ S  informed, gare  portions of the 

stone to J. Ening,  Esq., M.L.C., who liad two assays 
mnde, one c i ~  iiig an a'i-erage of loz. Zdwts., the other 
of 10clxvti. of qold to the ton. A I'roqiectinq Area of 
six acres XI-as pegged ont nnder Mr. Eming's cliree- 
tion. A siiiall specinien, said to resemble the first, 

picked up about 20 feet east of 
. C'ammilleri, of Busselton, and I 
two sninll pieces Tl-ere picked up 

1,y tn-o o f  Smith's lwotherq, in &fi*. Ewiiig's presence, 
on the slope o l  the hill, abont a chain south of the 
iupposeil site of the fird find. When the news of the 
And lealed ont, a siiiall rush set in, and seiTeral areas 
viere pecsed ronnd Smith's P.A., bnt  it is said that 

men 11-ho liar1 hail prel-ions experience i n  i3ros- 
g or coltl-miniii: retnrned without pegging ont 

any qr:r.O 1111 d. 
Geolo~/~/.-Tlic colintry rock of this locality is a 

et1 hiotite granite, containing large por- 
spar  crystals. The granite has been in- 

tenkely sheared in places. A few siiiall masses 
of  basic rock, nppauently epidiorite, some of TTliicli 

o heen sheawd, occiir in  the cranite; the 
~i of tliose seen v-ere obscored, rendering it 

dilliciilt to determine d ie ther  they \\-ere dyl- les or 
haiic se:reeations in the granite. Some pegmatite 
1 eins, striking abont eastnortheast, also occiir ; most 
01' these consist :ilnio<i entirely of granular glassy 
rliinrtz IT itli a few small c tals oP felspar and oc- 
cniional flakes cif ilark-cTeenisti biotite; small flakes 
OP pale ye l lo~~~i~l i - l i ro~~- i i  mica are also present in 
soine o l  the ~ei i iq .  

Eminirmtiou of 17rr site.-I risited the site on 
Aiiqnst 20 in  company Tvitli Mr. Frank George. No 
~iwrlc mis then ljeing carried 011. A small pothole, 
ni)ont four feet ileep, Iind been piit down on a small 
pemiatite T cin, a few feet froin d i e r e  the first and 
also Mr. C'amniilleri's sl~ecimens Tvere said to have 
been fonnd. Tlie gronnd \\here tlie other two sinall 
5peciinens \Yere picked up  had also been esainined, 
and a 1wciiiati-i.e vein, aliont a foot to 1s inches wide, 
iiew the top of the hill, liad been l a a p p e d  in places. 
I;',saininntioa of the eroiind failed to rereal any vein 
or frnznients of pyritous qiiartz. 
- __i 

6td1e 1 ,mi t l~  Department DInp .ig 
-10 

Tlie gronnd reYisited the following day in 
company with Mr. F. George and hir .  G. R. Smith. 
A i r .  Sinith showed nie what he had left of the first 
specimen. This consisted of two small fragments of 
greyish quartz, one of ~ ~ l i i c h  contained a large pro- 
portion of fine pyrites; a small quantity of pyrites 
\vas also present in the second piece. The ground was 
a m i n  examined, hut vithoiit success, the only reins 
~ e e n  being tlie preriously-mentioned pe,matites and 
another sonie distance to the southeast, and a little 
east of the west boundary of LOC. 51. Specimens of 
this w i n  and of that  near the top of the first hill 
n-ere dollied and panned off, bnt no trace of gold v~as 
seen in either. 

The gronnd corered by tlie Prospecting Area, and 
1 lie small nTaterconrse to the north, were again un- 
successfully examined on Septeniber 1. 

ConcZusions.-Tlie evidence as to the exact locality 
of the original find is somewhat unsatisfactory. 
As stated, no specimens in any \my resenibling that 
first picked up were found by  me, ancl x-we it not 
for  the fact that those picked tip i n  Mr. En-ring's 
presence resemble the sniall fragments seen of the 
first, considerable dortbt wonlcl exist as to vhether 
that was actually found at tlie spot indicated by 
Renben Smith, especially as I T ~ S  informed that Mr. 
Piggott x-as of the opinion that the scene of the dis- 
cowry T T ~ S  on or near Lot 1, near Eila Siding and 
some two niiles north-est  of the spot indicated by 
Smith. Moreorer, the pai i i te  in the immediate vicin- 
i t s  of the site on Lot 11 sliows comparatively little 
sign of shearing aad rein-alteration. In view, how- 
ever, of the other specimens picked up, i t  is prob- 
able that a systematic search on the north slope of 
the liill, abo\-e where the last specimens were found, 
would locate the \-ein from di ic l i  they were deril-ed, 
h i t  from the sniall number of fragments found, the 
erratic distribution of the pyrites therein, ancl the 
fact that prerions search lias been n-ithout result, I 
niii of the opinion that it woiilcl prore too small, and 
its gold coateiit too erratic, to  ivorlc profitably, es- 
pecially as, oiriiig to  the dificuilty of thoroughly 
prospecting the ground, some time might elapse be- 
fore the rein T T ~ S  locatecl. 

That this district is auriferous has already been 
shown by the discorery, in  1S98, o l  sheared pyritons 
qnartz rock, containin$ traces of gold, on Rural Lot 
-15 of the Ditchingliam Estate,- north of Olive Ei l l  
Siding, also bv tlie discovery, about, 1900, of gold 
near the head xvaters of Fergusoii Rirer, and of 
allurial gold in  the bed o f  a branch of Preston RiT7er.f 
None of these finds, I io~ve~er ,  prorecl payable, ancl 
there does not appear to be nincli hope of the occur- 
rence of payable depodits in  the district. 

CHEhllIC'AL AND BIINERAL@GIC$L WORK. 
(E. S. SIMPSON). 

Dnring the year 1920, the work of the laboratory 
lias continued upon the lines followed during recent 
years, I%., in  assisting by cliemical and physical in- 
restigations as well as by experimental mannfactnre, 
in the de.i-elopment o f  tlie State's mineral resources 
and in the establislinieiit of industries likely to iise 
local raxv materials. The large amount of data re- 
carding the latter, iyliich is now p r e s e i ~ e d  in the 
laboratory is each year proving of greater valne to 
established and prospective manufacturers. 

*lInitInnd, A. Gibb, W. A .  Geol. Survey, A m .  Rept. for lSQS, p. 12, 
1899. 

t llnitland, A. Qibb, W. A. Geol. Survey, Ann. Rept. for 1900, p. 11, 
1901. 
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Xechanieal 
Partial . . . . . .  
Proximate . . . . . .  
Qualitative . . . . . .  

Witli additional temporary pi*ofessioiial assistance 
during part of the Jar ,  the staff ~ v a s  just snEcient 
to lieep the routine ~ o r k  up  to date mid to devote 
n sinall amount of time to additional research regard- 
ing some unntilised minerals. Much more could liaw 
been clone, Tvere suitable accoiiiinodation and appnra- 
tns awilahle, tlie present accoiiiiiiodation ha\-iag long 
oiitgronx its utility ancl being a serei-e tax upon the 
health of the staff during the slimmer months, wlieii 
the teinperatnre in the coolest part of the building 
is freclnently over 93", and for  sereral days in each 
year is Qrer 100". This state of affairs has been Te- 

ferred to on pre~-ions occasions ancl calls f o r  iin- 
mecliate rectification by tlie housing of the staff in a 
brick or stone laboratory of inodern design, with 
separate rooms for  different inrestigatioiis and 
abundant liead room and rentilation. 

The accompanying table gives an indication of the 
routine rrork carried out during the year. It shows 
a slight increase orer that f o r  the previous year. 
TABLE SHOWING THE ROUTIXE WORK CARRIED OUT BY 

THE GEOLOGICAL SURVEY LBBORATORY DURING 1920. 

2 
3 I 11 

- 

... 

... ... ... 
I 

12 
30 

4 
... 

... ... 

... ... ... ... 
1 ... 

20 ... ... ... ... 
1 ... ... ... ... 
3 

7 ... ... ... ... 
I . .  

4 s  ... 

. . . . . .  ... 
1 
1 
1 

66 
198 
12 
22 

1 s  
4 
1 

5 
4 

14 
4 
4 
D 
s5 
1 
1 
3 

11 
4 
6 
1 
2 

243 

. . . . . .  

. . . . . .  

... 

3 1  
1 
6 
2 
1 
9 
2 

Assays for- 
Antimony . . . . . .  
Arsenic . . . . . .  
Barium . . . . . .  
Cerium . . . . . .  
Chromium . . . . . .  
Copper . . . . . .  
Gold . . . . . . . . .  
Iron . . . . . . . . .  
Lead . . . . . . . . .  
Lime . . . . . . . . .  
Xaugancse . . . . . .  
BIercury . . . . . .  
Xolybdenum . . . . . .  
Nickel . . . . . . . . .  
Nitrogen . . . . . .  
Pctroleum . . . . . .  
Plmphorus . . . . . .  
Platinum . . . . . .  
Potash . . . . . .  
Silica . . . . . . . . .  
Silver . . . . . . . . .  
Soda ... . . I  

Sodium Chlori& ... 
Sulphur . . . . . .  
Tellurium . . . . . .  
Tin . . . . . . . . .  
Titanium . . . . . .  
Tungsten . . . . . .  
Yttrium . . . . . .  
Zinc . . . . . . . . .  

Miaeral Determinations ... 
Miscellaneous- 

Tests for : 
Burning .I. 

Calorific value" ... 
Clay ... ... 
Concentration'" ... 
Graphite estrartion ... 
Dfetallurgical . . . . . .  
Pigment . . . . . .  
Plaster . . . . . .  
BIiscellaneous ... 

Grading . . . . . .  

Ck(,~j~.-Aii extkisire research 

Geo- 
ogical 
irvey. 

s1 

21 

1 
6 

~ 

... 

... 

... ... ... ... 
1 
3 
14 

2 ... ... ... ... ... ... ... ... 
2 

1 
3 

12 

... 

... ... ... ... ... 
1 ... ... ... 

35 

I.. 

6 ... ... ... ... ... ... ... 
1 

109 
__ 

__ 
It0 i 

%her 
kpar 
nents 
. _ _  
985 

9 

14 
9 
2 

... 

1 
1 ... ... ... 

18 
809 
31 
4 
2 

56 
1 

1 

7 
4 

95 
27 
23 
94 

1 4  
1 
4 

... 

... 

... 

... 

... ... ... ... 
34 

... 
5 
3 

2 
1 
2 
2 
9 

12 

... 

1,297 
~ 

rotai. 

1,606 

39 
2 

29 
27 
2 

1 
1 
1 
1 
3 

99 
1,051 

45 
30 
11 
56 
5 
1 
1 
85 

11 
20 

4 
101 
39 

140 
95 
1 

1 7  
1 

16 
5 
0 
1 
2 

315 

1 
19 
9 
2 
3 

10 
4 

35 
18 
15 

2,303 

e clays of 
extra-iropical Western i\usti alia has been carried on 
for  sereral years past, with the added help of a small 
subsidy Prom the Federal GOT-ernment. The first 
stages of this were completed clnring the year and a 
start made to  prepare n 3nlleiin wliich \\Till give, in  
a convenient forin tor refei ence, the many valnable 
results obtained. Meamyliile, a short report upon each 
iiidiridual clay receimil has lwen issued to tlie person 

siilmiittiug it, and the general results of the research, 
as nell as all tlie teht pieces, are a\-ailable to manu- 
f actnrei-s on application. I t  
ing the inrestigation to gire 
lislimeiit of tlie roofing tile in 
locally made refractories an 
lityiiig the found:itions of a n liite-v-are inclnstry. 

(:ypsuu"i .-The search still continues for  n high 
grade gypsuin \rhich n ill 3ield a pare d i i i e  plaster. 
This inatter nas dealt .\\it11 in my last report, mhen 
it  as pointed out that ( J W  \ isilile siqoplies of gypsuin 
consisted chielly of :- 

(1.) T\Tind blonn dunes of bopi (Ilour gylisum) 
always strongly tinted vritli organic matter and yield- 
ing a cream colonrecl to ash grey Idaster; 

(2.) Surface deposits of "seed gyps11111," usually 
less strongly coloured than t lie l a p i  ; 

(3.) SubsnrPac*e l a p s  01 gypiiini c 
bedded in the muddy beds of dry lakes. These usuallJ- 
Sire a good plaster nhen \\a4ie,l free from mud, a 
process which is simltlified by the slo~r solntion and 
coagnlating etl'ect of tlie gj  lisuin iizelr". 

The most promising depoiit disc,losed diiring the 
year was that of seed gypsum on the south shore of 
Lake Seabrooli. an average sainple of which had the 
Pollowing composition : 

in improving tlie 

A. 13. 
Gypsum, CaS04.2H,0 ... 96.31 ... 98.29 per cent. 
Calcite, CaCO, . . . . . .  1.50 ... 4.44 .. 
Insoluble in Acids ... l .SS  ... 411 .. 

This yields a piire nhi te  1'1 
to a strong body. ancl is tlielefore snitaltlc. €or all 
liailding and modelling 1nirl)ozes. d large tonnnye 
is said to be arailahle, bnt llic depoqit is \-er>- in- 
conreniently sit nateil, liein? 2(i iiiile- 1)) ixoncl h m u  
Sonthein Cross, nhich is 2.37 mile5 1,) m i I  frciin 

Pert 11. 
Ochres.-The establishment uf a paint and dib- 

temper factory in I'ertli and the continued iieinancl 
for  ochres 1)y Eastern States iiiannfacturers have 
maintained tlic interest in the 5e:lrcli fur suitable 
earths and suft rocks for tlie production oU recl and 
yellmv pigriienti. Tlii -file iaml>les of sncli ins- 

terial liare been clealt \\ itli. The \\ ide (1iwrel)nncJ- 
hetwen tlie lirices ofTeretl to 1)rnducerz for the crude 
rock and those cll:~rgeil tlie l~iiblic Xor the same 
muterinl gronnil into pigineiir hns nd\-er-el>- aif'ettecl 
tlie 1 rosi'ecti of o l m i n g  u11 local ilepositz on an 
c\teii+ e scale. Fu i the r  diliiviilty i s  (YIUSP'~ 1))- the 
fact that no vientitic coloiir iiilarcl has el-er beell 
ticlopted in tlie local trade, each maker and merclrant 
lieing a l a x  iuiito liiinsel r in the inat ter of coloiiu 
nomenclature. 

An exhibit of paints l)rej>arecl in  tlie Laboratory 
from local oclires nas J ionn at the R o ~ a l  Eocie' 
C'onrersazione in  Jnne. ant1 again, n-it11 some addi- 
tions, a t  the Western A\iislralinii C'hemical Society's 
Conversmione in October. In Iioth cases the e.iliibit 
attracted a large amomit of attention. 

~lsbestos.--Excellerit cli otile a-l)estos llns 1)een 
known at Soanesrille in  the I'ilbara Goldfielcl for 
niaiiy p a r s  and small quantities w r e  nlilleil at one 
time, but the e x p e n s  or gettinc it tu niar1;et froln 
such an ailrersely sitnated deposit caused the locality 
to be abandoned. Diwiiie recent years almost equal11 
good chrpsotile has 1ieen fornil1 in a more con.r-eriiezli 
locality a t  Hale's Well on the snnie iielcl, and alreniiy 
a small tonnaqe lias been placed on the markei n i t h  



e\;cvIleiit ieziili\. During the lireieni year a third 
firit1 of tlie saiiic nrinerd I\ t is  found in tliis district 
at 1Sgii11)a, and sinall clilantit1ei o €  short 1il)i-e (three- 
eigliths t t i  onc~- l ia l l '  iiivIi! a t  ALiirrin 011 tlie &It. 
hIarzaret (toldfield. Y. 1:. I'eliltiiiann lias also de- 

ed minute I einIcti of clirysotile in asociatioii 
i the actiiiolite adJezi 0s ,It Eidong. 

The only ti\l)e5tos tlelici,itb non being worked are 
tlioze of cliipotile :it IIale'z \Ye11 and anthophyllite 
a t  IYald~inr ,  eazi o i  Xoora. I t  to be noted that 

L recei\ cd t h i n  ,hierica she\\ ed that 
1ier ton ntis being quoted for  the 

highest cjiiality cl11 ysotile. Siicli :I price is altogetlier 
e\ception:iI ant1 iiiiist noi 1)e eywcted to  1)rex xi1 for  
l011~. 

I'l)Illhll ,52Ip,)rlo>.- t1ic.r inveztigatiuns ha7 e 
" ),eel1 111nde into llie 1' bility o f  obtaining soiirccs 

o f  agriciiltural and uitrinl 1)otash \Yitliin the 
State. ?'lie tliree iniiyt Iiroiiiising sources Iiitlierto 
disclosed are :- 

(1 ) aUiinite, ii I);i-ic d l i l i u t e  ut' alaniinilum, 

( 2 )  Jarosite, a basic snlpliate 01 iron, potassiiini 

(;i) Glniicunitc, :I li) di oil\ 5ilicnte of iron and 
:111tl SUCllUlll. 

1~otassllrltl. 

The utiliwtion oL aliinlk has been dealt nitli at 
5,onie length in 1:iillrtiii 77, "Sources of Induslrial 
I>t)tash," and in uiy Aniiiial Ite110i ts I'or 19lS and 
1915J. Tlie c l i e i n i ~ l q  01' tliis iiiiiieral hi not pre- 

ncc.ez5arrl) 101111 the 

Society diirini. t h i i  > w i - ,  and slioi tly t~ be ])ublished 
in their doiirnal. l'lie iize ol t l i ib niineral 111 cqn- 
junction \\ i(1i h i e  for  ,irricoltiiral 1)url)oses is snfli- 
ciently mcourag1nq I'or the (;o\ ernnient to have 
autliorisecl an eh\tciisi\ e seyiez ot lilot ea1)erimentz 
with potatoes, nliicli a le  no\\ iii I'rogress. Later it 
is hoped to iiiakr I'nrtlier exl~eriirient itli grapes, 
sugar beet., and other leatlnir cro1)s requiring mucli 
11 0 t nsl1. 

A I ery big del ios i t  ol jnrosite having Imn dis- 
co\ erecl at Ravenstlioi lie ( S .T .  L)i\  ision 1, a large 
nuniher o f  analyse5 \I ere inade of the niineral and a 
series of ellterinients iil)oii the utilisation of the con- 
tained pot ash. 

'rliis i lel io5it  i5 genetic all) ielateil tct tlie large 
p)rites 1 eiii nliicli trai e ~ ~ e s  the R:ii ensthoipe Range, 
tlie neathering of the \ a n  giiiiiq rise to  large qnan- 
t i t i e i  of Ferroiiz sullili ,itc and ~iill)lrnric arid, the 
latter attaching atljacwir inicac and fcl 
combined iron alhali suliiliate ~,(~liitioii ijrecipitating 
.~;irosite on ieaeliinc tlw s i i rhre  of the proimd on 
[lie slopes of' ('ortlingiili (:ully. 

J arusite and na irosite n i e  conildetely iso- 

froin a. Iiich gr& jarobite t fairly liiyli grade 
nutrojnrosite, the lor~iier \I it11 per cent. of acid 
soluble p t d i  ant1 0 .N  \'er cent. sotla, the latlei- 
with 1.57 ~ i o l a c h  ant1 :3.47 cent. m l a .  The 
a\ eiuoe of tliirtceii 5aiiililes \\ acid soluhle polash 

1llorplloLls, and the iieral in the deposit varies 

:J..X per cent. 
I)rii;ivhinc this ; I \  c'rnge i . i t ~e  :- 

A cwiiililete anal\& of tl saingle all- 

JUrlJ5l I ? ,  ]/(I ?ell \ t / l / J l  lie. 
pcr cent. 

I<# . . . . . . . . . . . .  3.70  
Na,O . . . . . . . . . . . .  1.97 
NaCl . . . . . . . . . . . .  -44 
Fe,O, . . . . . . . . . . . .  3S.S.i 
Fe0 . . . . . . . . . . . .  2.25 
so,, H,O sol. 2.80 ... :::) 26.5* Acid sol. 24.04 ... 
H l O +  . . . . . . . . . . . .  s.79 
H,O- . . . . . . . . . . . .  .PO 
Insoluljle . . . . . . . . . . . .  17.400 

100.12 

2\11 al)liroYiiiiate niineral ct,iiiliosition ileilncetl fro111 
these ftFyiires is :- 

per cent,. 
Jnrositc . . . . . . . . . . . .  70.2 
Xclanterite . . . . . . . . . . . .  5 . 3  
Basic ferric sulphnte . . . . . . .  4.1 
Limonite . . . . . . . . . . . .  2.5 
Insoluble . . . . . . . . . . . .  17.4 
Salt . 4  
Moisture *2 

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

LOO. 1 

L\ fter calcining at  n teiiiixrature of abont 900" C. 
1)ractically the \\-liole cif' tlie potash present can be 
leachet1 out as snl!)liate, leaving n rich red residue 
\vliicli foriiis an excaellent liiginent. 

i t  Iias been ~ ) r u \  er1 t h a t  jarosite niid natrojarosite 
w e  cciiiil)letely I~ri~keii ul) hy ivtiriii nealr solutions 
(1 .:jX) of  caii.;tic soda 01' I)otasli, the whole of the 
a1l;ali guirig into solnlion. T*er,v \waB solutions 
(o.(l::N ) of vai ist ic liiiie ulso attack tliese ininerals, 
t lie iilkalis and sirli)hatr r>iclicle soing into soliition. 
I t  is Iio1)ecl sliortl\- t o  I)iilJlisli in anotlier place the 
results 111' all the eriieriiuents iiiatle 011 this ancl other 
specimens of jarosite. l'lie inineral looks qnite 
proinising as a soiirce of  industrial potash, as it is 
iiiiwli less rare thm ivas Iiitlierto snlq iosed.  

311\ I ~ l L \ L  x0,rIhs. 

(11) drated sulpliiite of iiluininiiiiii and 
sodium) , Ikniuark ancl 1:reiner ILig.--Tliis natural 
soda. alum, not lire\ iuuslj recogniied in Australia, ' 
has been fomid to coiistitnte n large proportion of 
certain yellon is11 elfiorescence5 occiiri ing along the 
south coast on the ontcrops of carbonnceous sIialeE, 
possibly of Miocene Age, nhich inclucle many nodules 
of marcasite. Speciniens froin tliese tiTo localities 
contained approximately :- 

Denmark. Bremer Bay. 
per cent. per cent. 

RIendoeite . . . . . .  74.3  26.7 
Natroalunite 6 . 9  Trace ? 
Natrojarosite . . . . . .  Trace ? 20.1 
Quartz and Silicates ... 9.0 21.5 

c ( o ~ . ~ ~ ~ ~ d z i v z  (oxide of aluminiuin),' Soutlierii Cross. 
-The cliscoyery of corundum is not only of interest 
hecause it can be ruade into a usefnl abrasive, but 
also because the rare gem foriiis, sapphire and rnby, 
inay be found xTith cominon corundum. Grey opaclue 
cornniluni with occasional small specimens of rich 
blue corondiim, not siifliciently translucent to con- 
siitnte a gem, \\-as Pound some years ago in  sedi- 

. . . . . .  

*-4 soda-potash alum has been described froin aft. Flinders, UCRT 
Ipswich, Queensland. 



inentary material at Jaeob's TTell, S.E. of 'York. 
This year a sliecimeii xvas received consisting of 
grey cornnclmn with :t thick crust of semi-translncent 
rich blue material, snlficiently promising to v-anant  
a search beiiig made for  gem sapphire. This speci- 
men  as said to  have been obtained a. little south of 
Soutliern Cross. As it \\as inte oivn mith coarsely 
crystallised mica it \\-as e\ identl;, derived from a 
pegmatite. A coronclnm-l,eaiiiig peginatite m s  pie- 
vionsly Bnoi~n  at Uhini, l ~ e t n  een Sonthern Cross and 
( 'oolgardie. 

IIctZloysite (hydrou5 silicate of aluniniuni) , Dnn- 
ilas.-€Ia!loysiie is a inineual wliicli is wax-like \Then 
dry, but like soft tallon? nhen TT et. It is an ini- 
portant eonstit vent of ball clays and Fuller's earths, 
and occiirs in small clitantities in all clays, thoooh 
seldoni Pound in piire masses. I n  Fnller's earth it i s  
the active cleansing constituent. Eeeently it has 
been strongly reeonnneiiilecl as an ingredient of 
soaps, whose cletergent iiroperties ancl capacity f o r  
lathering are said thereby to be improved. good 
sample of unusually pure halloysite suitable for  this 
purpose lias been receimrl from the Dunclas district. 

X c m p z e s e  0 re, Horses1ioe.-The existence of coiii- 
niercially important quantities of psilonielane at 
Horseshoe has been Iaoirn €or some years, and in 
my annual report for  1919 an analysis of a pieliecl 
specimen  as giren. During this year the two 
adjacent deposits m r e  examined and sampled by the 
State Mining Engineer, a i d  tlie samples \-rere 
analysed in the La.l~o,orator~-. They consist of intimate 
mixtares in mriahle proportions of psiloinelane 
(hydraled iiianganite of potassiuiii ancl manganeqe) 
and limonite (hydi-ated oxide of iron), forming a 
L'~addle" across the Horseshoe Range. Individual 
samples from the main (southern) ore body mried 
from 

Mn 2 4 . 1 6 %  Fe 34 .49% SiO, 0*630/,  
t o  &In 5O-Sl Fe 7 . 6 1  SiO, 0 . 3 6  
The a7:erag.e compositions of elei en of the better 
samples from tlie sontlieim deposit ancl 01 all four 
samples taken from tlie much smaller northern de- 
posit vere :-- 

1Xnngrrmiese Ore,  I l o n e s h o e .  
Southern Northern 
deposit. deposit. 
per cent. per cent. 

MnO, . . . . . . . . .  66.32 75.75 
MnO . . . . . . . . .  6.04 3.51 
Fe,O, . . . . . . . . .  
SiO, . . . . . . . . .  
C O  0 . . . . . . . . .  
NiO . . . . . . . . .  
BaO . . . . . . . . .  
Na,O . . . . . . . . .  
GaO . . . . . . . . .  
MgO . . . . . . . . .  
Also ,  . . . . . . . . .  
TiO, . . . . . . . . .  
CO, . . . . . . . . .  

I<,O . . . . . . . . .  

P2d, . . . . . . . . .  
. . . . . .  

;:?I +'i'OO" . . . . . .  
H,O - 100' . . . . . .  

14.59 
.90 

.30 
Nil 
.26 

2 .43  
.I2 
Nil  
* 17 
-25 

5.76 
-67 

s.05 
.GS 
.24 

trace 
.43 

2 .54  
.30 
Nil 
-10 

2.S4 
-07 
Nil 
*11 
.10 

4.55 
.69 

100.62 
_.- 

99.99 -- 
On dry Ore : 

Total Mn . . . . . .  46.90 50.63 
Fe . . . . . .  10.25 5.6s 
P . . . . . .  -014 *04S 

. . . . . .  -101 -040 

per cent. 
Moistnre . . . . . . . . . . . .  0.37 
Volatile matter . . . . . . . . .  41 . .54 
Fixed carbon . . . . . . . . .  56.27 
Ash . . . . . . . . . . . .  1.s2 

100~00 
__- 

A 1011 teinl)ernture cliitillatioii teSt &OT\ ed that the 
rolatilc matter  as inarle up of :- 

per cent 
VVztter ... . . . . . . .  1.73, 
Oil . . . . . . . . . . . .  19.s9 
Gas . . . . .  . . . . . .  19.91 

The gaq I1111111 ileel:; \I 1111 a sliylitl\ Iiiniinoiis flaine. 
The oil had a densit;, o f  O.T.5S n i  '15" ( I . ,  and a ~OIT 

T iscosity. I t  11 as dark hron 11 in coIoLir, translucent 
aiiil fluorescent. 

The calorific I a l~ ic  o f  the niiiiet.al \vaz l ( i $ i O  
G.T.1'. Treatment n-itii corhoii lii5dp!iide in the 
cold extracted 1.5.38 lrer cent. of a bl~ight 111:1ck 
hitumen. 

Public ct/i~~?t~.--l)~iringig the >car  the sisth oi a serics 
of' nioiiograplis on rcyional mineralc 
This deals with the iniverals of the 
sion. The otlrei. p a l ~ e r s ~  of the seric-2 :ire :- 

1. Ihlgoorlie-Boulder ... Publi~hed 1912, Bdletin 42 
2. hleeliathmm . . . . . .  Publizhed 1916, Bulletin 69 
3. TT'estoaia . . . . . .  Vubli~hed 1917, Gullctiii 71 
4. Comet Vale and Gooii- 

garrie . . . . . .  Written 191s : Not y e t  priiiied 
6 .  Ashburto1i R I ~  Gas- 

coyiie Valleys ... Written 1919 : Not yet prir1tec1, 

A s  t i m e  afi'orTls, ]rnl)c.15 arc inlnnitteii to  icientific 
societiey gi\ ing resillts of iinl~oilanc~e ialiich emerge 
during the course 01 the ~ v o r k  c i f  the Ial~oralory hut 
11 hicli are not suited for inclnwm iii Iklxirtiiiental 

win:: 1920 :I pa11er entitied ?A grajlliic 
the comparison o f  minerals T\ it11 i'our 

variable components forniing t v  11 isomorphous pairs" 
TT as submitted to the Jlineraloqicd Society (Londonl 
and lias since been printed in tlie Ifineralogital 
Magazine. Papers entitled "('o1)altiferons E p x n i t e  
at Pai;l;erl i l k "  and "Note5 on Stanrolite from tlie 
i\foguniber District" m r e  read before the R o j d  
Society of Ti'esterii ,2nitralia, as also T V ~ S  a paper 
"Contribution\ to  {he clmnistry of Aluiiite," by nh.. 
€1. I3odey. These mill shortly appear in print iii the 
Joiirnal of the Society. 



( R .  A. F.~lLl~L~lIAlwox.) 

IIie \\ ork i o r  tlie l m s t  j ear, which has been both 
large in ;iniount and \ arietl in cliaracter, may be con- 

(1, a s  ~isiiiil, under the following 
lielids : - 

1. l)eteriiiinatiuiis eliorts for the Geo- 
logietil Sit.\ ey 

It. 1)eterniinatioiis a lwrts for Aline iGlan- 
agers, for otlier 1 )epni tiiients, for  I'ros- 

, nntl tlie piihlic generally. 

I ,  

111. 3liscellaneoiis. 

Azs 111  re\ ions ) ears, ii conzsiilerable  par^ o f  (lie 
I\ ork h i \  been t lie det ei iiiin:ition, tlescri1)tion and col- 
ielation of' roel,.: collectect by the oliicers in the field, 
disciissicins IT itlr tlie oil ieer~ concerned of tlie geo- 
logical ~)roMeiiis of' each diitriet, and, aPtei* carefill 
consideiation oi these 11rol)lenis in the liq+it o f  the 
field occiirreiic(~ o 1' tlie rocks and the ascertained 
niicroscopic cliaracters, an interpretation of all the 
facts clisclosed. 'l'lie re5iilts o f  this work are that, 
so far  ;IS field data and slminieas can be obtained, 
tlie general and niining geology of the various dis- 
iricts ant1 the nial)lring, nliicli slionld be, and is, of 
the ntniost iin1)ortance to proipectors anil in  liw 
mining field\ t o  iiriiie iriaiiageix, is as wcnrate as 
pctssihle. 

0n.ing. I I U N  e\ er. t u  the re\ i v d  in iniiiing doring 
tlie year, dae to the disco\ eriei at EI-Iainl)ton Plaim, 
Rloiint 3hnger ,  eic., it larger liar1 tlian iisnal o f  the 
I\ orlc Iini been in\ e5ti:atioiih for niine inanagers of 
I)robleiiis arisin: 111 the coiirw of  their \I-orlc, upon 
the soliition of' nliidi the l'iitiirc. tie\ elo1)inent of their 
inines, to a ltirgc estent, ilepentls, and il 

prosl)ector-: anyion\ to kno\v \\lint cl 
they are in nnd xhnt is its qeologica 
tidy 1wond areas in i t i  I ic.inity. 

Vie total niiin1)er ( rec.tion.5 cut tind registered 
daring the year 11 :ii 4, bi i t  in a&lition to these, 
I have nqself c u t  294, I' o\ er 100 i11ore tlran in any 
1)rei-ions year: a niiin1)er tliie to t l i c  large increase 
in tlie I\ orlc f o r  in&\ i d d  iiiines mid prospecting 
bllo\\-s. 

l h e  siiites oi' rorlis euniined incllude tlioie from- 
1. Noongall ( Ale11 ille ) ,  Yalguo Chldfielc1:- 
lliese roclis are cliielly grcenzstones. :wid rocks, ancl 

The greenstone5 cuiiilirise- 
( a )  Fine and niecliiiiii-gr:iiiied iiietaiiior1)2iosei1l dol- 

erites, sonic of -which are ciiiartzose, ancl some of 
\T hicli are both cmniilaleil ;tnd foliatetl. 

(11) C'onrse-qraine$ loclts tliat are 1)i~ol)al)ly nreta- 
morphosed gal,l,ros. 

(c) More 1mic itirieties, 01 \\hieh soiiie nere al- 
niost certainly ultra-basic and a1 c*  no^ tremolite- 
clilorite rocks and liornldendites. 

The eieenstones m r y  : 111)- in tlie :iliiolrilt of 
sliearing T iiilile to the iialie(1 eye, some IJeiag es- 
t r e n d y  foliatecl and othcrs almost uinssiw. h feTr 
esceptionnl faciezs oceiir wli iiraj- be (1Lie in part 
to  silicifcation, in l m i  to imilation of  i1lcorpor- 
nted greenstone frfig-nients by qraiiite. 

The acid i~ocbs conillrise quartz ~ ) o r l i l i ~  rics, g 0 1 1 ariile 
~ ~ o r ~ i l i y r i e ~ ,  ticitiie Irriciwhe :r:inite aiitI pegniatite 
t l j l e z s .  T t  is i n  the pegmatiie.;, or rntlier in the 
qnnrtz geneticd1.v connected nitli them, that tile ])is- 
mi r th  ore? cif Nelville are fonnd. 

r ,  

r l  

I: nhbroid rocL\. 

,, I lie g i ~ ~ ) l ) r o i < ~  i - o v ~ s  are 1iroba1)l) related to the 

h t e i  I i a d t i c  dolerites of otlier centie;;. Soine are 
< ! e ~ l i l n l l < J S ~ d  \\ 1111 nni~~liil~ulised aiigite, and others are 
~iiicro-l)epiiiatitie (liitirtz eliidioritcz with relics of 
ol'ieinnl iiiicite. 

2. liotllc?;l) :- 
'rlie ~ O l U l ! l )  tit 1~0tlleSdJ' C O l l S l s ~ b  UL' iL 111aSh Of 

1)iisic iintl riltru-l)aLic igiieorls roc1,zs (greenstones) 
\I h 1 i  1im e 1 m i 1  iiiore or less sheared, a few 

i'e\\. 11 

The eretAiistoiie5 incliitle e1 
1)leiidc~ scliists, Iioinl)lentlktes, treinolitei rocks and 
wrl)eiitinez. 'rlre serl'entiiie:, contain treniolite 
Iirobably c l c i i ~  ecl froin oln ine. From the field 

, Ironi their iiiineral coniposi- 
t \ Y t J l i k l  ai)lwar that all varieties 

l'lie I)ti5altic tlolwite tlyket intrudt the roisitic 
el>idioiite, ant1 all ( l i t  throuuli a clnartz \ein on the 

[)conlatlte d)lies ;1ntl a 

Jl lb frOlll one lllugIl?a. 

, I  1 l ie rocl\s occiiriing in this localit>. are : 
( a )  ( :reenstones : e1)itliorite. liornblende schist, 

(I1 ) floinl~leiitle-biotite g 
( ( 0 )  k'oliatetl clnartz porl 
((1) Granite, porpliyry, e and pegniatite 

'l'lie preeiistones ant1 zserlmitiiies itre perhaps con- 
feinl)or:ineous, but their relation to tlie gneiss is nn- 
Iiiio\\n. Sonre of the acid dykes intrude the green 
stones iind are hence y o ~ i i i p r  than tlie latter, and as 
wnie of them also ciit tlirongli tlie qiiartz veins, they 
are of Inter are tlian Iliese. 

' h e  eiiitliorites and Irornble11de schists are all dark- 
pieen in colour, fine in  testure, ancl distinctlq. 
slicnieil, and a Fe\\ cwntain laree lilienocrystal plates 
01' I'ckl.ar 1)roIicw cto\\.n by d?-n:iiiiic agency. The ser- 
1 ientiiie5 are bluish-qreen in colour, soft a d  mostly 
iiini.si\ e ,  IT itli an npl)earance on decomposition sng- 

i\ e 01' rragiiivntal sti nctnre. Goth epidiorites 
ieri ~ l n l  i r ic~s  Iiiii e lxen ilynnniically inetamor- 

l)liozsed, I i o t h  roe1,s a le  cut by acid dykes, and the ser- 
:ire 1)rol)~i')Iy I);isir segregations o r  differ- 

froin the inaguia Ilia1 gave rise to the green- 
stones. 

The 1ioriil)leiicle-l)iotite-~iieisses are the most inter- 
(+tin: rocks at l'iiqne's Find, both economically and 
geologically. 111 qeneral apprarance they are all fol- 
iated, dark-rrcy in colour, ancl composed of strings 
of  biotite or o r  hornblende or o €  both miiieids, sep- 
aruted 1)) liyht er-coloured strings of felspar and 
qiiwtz or of felsltar alone. 

1 TTU varieties are recognised, a foliated, graiinlated 
liornblenile gneiss v i th  a little biotite and a few grains 
of i p a i  tz (iii addition to Pelspar elongated parallel 
to the foliation) and a similar rock in which biotite 
is tlie chief constitnent and honibleiide much less 
conin~on, and in v-Iiich quartz is wry comnion in  

The quartz 
veinlets in the Papne's Find gneiss are very sugges- 
t i w  of a l i l  p r o  l i t  injection of clnartz into a finely 
foliated gneiss, and. as dynamic metamorphism com- 
I)ined Tvith qnartz inject ion acting on the hornblende 
gneiss ivonld prodnce finer folialion and lenticles o f  
rjuaitz, and ~ o u l d  convert the hornblende (and 
chloiite) to biotite, it is most probable that the two 
T-arktics of gneiss m e  genetically tlie same. The re- 
cognition o f  a foliated granodiorite differing but 
slightly froin many specimens of the hornldende- 

scr1)entine. 

dyke.. 

I' 

ins anil elongated rectangular plates. 



biotite-quartz giieiss suggests tliat the origiiiai rock 
of the giieiss was granodioritic. 

Tile iinportant feature of these Qneissic rocks is 
tlieir very sti oiig resemblance to  those at West onin 
which are associated \\-it11 liigh gold values, and the 
very marked differences between them and tiny of 
tile gold-benring rocks from the Eastern Goldlielils. 
I t  woiild appear tlint the I'ayne's Fincl and Testonia  
giieiss belong to a totally diiberent rock suite fro111 
the rocks of Kalgoorlie, Sonthern Cross, etc., that 
they are genetically related, and that, in consequence, 
the country west and north-west of Testonia  and 
between the latter ancl I'ayne's Find is \yell worth 
prospecting. 

The foliated cjiiartz-porpliyry is a light-yellon-, 
liigtily slieared and weathered rock of soiiiewliat 
doubtful eharacter. It is older than any of the acitl 
roclis noted below and recalls the gold-bearing por- 
1)hyries of Leonora District. 

4. 
These specimens were collected by air. Clarlie, 

partly to elncidate his onm v\.oi.lc and partly to en- 
able blanks in the general geological map of T e s t -  
ern Australia to be filled in. 

Neighbonrhood of Mt. Btirges :- 

The rocks coinprise- 

ites, 
Actinolitic eliloritic aiiiphibolites and hornblenrl- 

Scliistose or foliated epidiorites, 
Chlorite rock, 
Wornblendic porphyrite, 
Serpentines (some chloritic) , 
Finely fibrous fine-grained ainpliibolite derired 

from a basaltic dolerite. 
5. Payne's Find, Iiurrawang Woodline :- 
These rocks were collected by Rlr. Talbot to enable 

an investigation to be made into the origin o f  the 
jaspers. Evidence \vas obtained proving that a gracl- 
ual passage can be traced froin a fine-grained aiiqiliib- 
olite or epiiliorite, through 21 se\-erely sheared facie.; 
of this ruck, to a facies still he\-erely sheared bnt in 
nliicli the green colonr is re1)lnced by hroivn, and 
tlience to a foliated highly ferroginous jaslier. 'i'hclie 
can be no doubt from the es-iilence aflori(ec1 by this 
s i d e  that some a l  least of the jaspers are but highlv 
sheared and nietainorphosed zones in tlie epidiorite 
I t  is intended shortly to publish n paper eml)odgin: 
the facts acciininlated to date in regard to these 
roc1is. 

6. Boogasdie :- 
An csaiiiinatioii was made €or Mr. Feldtiiiann of' 

qitartz collected by him from the Mount %ion iniiie 
ancl of specimens obtained from the same mine by 
Mr. Jutson, v i th  the object o f  tlirou-ing light on the 
origin o f  the quartz and of the gold. The re5ults 
have been embodied in the rel'ort 1)y Afr. Peldt maim 
on the Mt. Zion mine. 

7. 
From time to time small snites of rocks were s e d  

down by air. Clarlie for  deteiminatioii and correla- 
tion to enable l k h t  to be thrown on the mining oper- 
ations in these two localities, ancl to enable short 
interim rel'orts to be written by Jlr. Clarke f o r  the 
benefit of prospectors and sinall leaseholders. The 
resnlts of esaininations of these rocks ha\-e all been 
einbodied in Nr. Clarke's 1 eports, pending tlie pnb- 
lication of the general geological report on the %It. 
%longer and St. Ives field. 

The rodis froiii Mt. Monger and St. Ives obtained 
by Rlr. Claylie include : quartz porphgries. sheared 
rnicacised qnartz porphgries, sheared micacised quartz 

%Iount Monger and St. Ives:- 

porpliyrites and diIoritised 1~orpl15 rites, coarse and 
fine serpentines, fresh oh-ine serpentines, talc rock 
and tale schist, deep green chlorite rock, zoisitised 
quartz epidiorite, black quartz porpliyrite, fresh 
ophitic dolerite, olivine basaltic dolerite o r  porphg- 
ritic olivine picrite, coarse Librou5 epidiorite, talc 
serpentine and talc-chlurite schist, graphitised ph~1-  
litic slates, sheared porphyritic fragmental rocks, etc. 

Details of the occnrrence of tlie foelis, descriptions 
and correlations of them, \\-ill lie found in E*. 
C'larke's reports and in  the general report on the 
nliole field now in coiirse 01 preparation. 

S. Paris &line:- 
fonnd that the nature and rela- 

vould thvow imich light on i ts  
niiniig geology. Specimens were therefore examined 
for A l r .  C'larke io  determine these, and it was fonncl 
that all tlie rocks were facies o f  the saine mass and 
were but varieties o f  epidiorite. 

Country between Imig. 125" 3U' and 193" 30' 
E., and between Lat. 2.5" 30' and 2s" 15' S., in  the 
('entral and Eastern Diyisions :- 

The Pocks froin this district were collecied bj- %h. 
Talbot and comprise :- 

Eoulder clay and grey granite and gneiss 

Limestones. 
Conglomerates, grit-;, sanddoner, quartzites and 

shales. 
Granites (pink and grey inicrocline) . 
Epicliorites (some el>idotisecl, mine foliated). 
Hornblendites and lioriiblencle schists. 
(~uartz-porplivries and pegmatites. 
Hematite-qnartz schists. 
Felspnthic and chloritic gabbro. 
Dolerites (as dykes). 

9. 

boulders. 

'l'he details of the rocks hu\ e all been einbodied in 
Xr. Tnlbot's report. 

10. Northauipton Lead ?tlines, Jaro5ite Deposit 
at  l ia lgan lliver, etc. :- 

Short investigations f o r  olficers of the Staff has-e 
been nintle from these and other localities, and the 
results al)l)ear in tlieir reports. 

Sectioninc tlie geiiernl collection of roclis f'roni 
the Mine>, the l'rospecting Shows, allcl the C'oulztry 
of Mount Monger and St. Ii-es :- 

These rocks h a ~  e been collected Iiy Alr. Clavlce i n  
ncldition to those of' the small snites sent do\m from 
time to  time diiring the course o f  his vork  for the 
clearing up o f  problenis 01' iininecliate interest to 
those engaged in iiiining and prospecting on tlle 
field. 3"ully 130 sections Iia\-e had to he prepared, 
and the majority of the,e xere  ready 11)- the end o f  
the year. The results of inrestigatinn o f  Ihese forin 
lmrt of the ~ o r k  01 1921 and 71-ill be embodied in  
the Bnlletin on hlonnt Monger and St. Ires. 

11. 

7 I . - I ~ e f e r i ~ ~ ~ i i ~ ~ ~ i ~ ~ i i ~  n i i d  Repur ls  f o r  X i m  J l ( c i 1 -  

icgers, f o r  other Ueparlnreizi\, f o r  Prospec lors, c o l d  
f o r  the Public geJiera17y :- 

A. F o r  &line illauagers, for  other Ik 
and for  l'rosliectors. 

Owing to the neiv discoveries at EIainl)ton Plains 
arid 3loiint Monger ancl the consequent renewed in- 
terest in prospectinji and inininq in other parts of 
the State, the number arid variety of recpests f o r  
~?etrological iiiCormatioii from mine nianagers and 
others engaged in mininq and prospecting shows :I 

distinct increase 011 tlie Cignres for 1919, and a ~ a i i i  



bears 11 itiiess to the iiiiportaiice of tlie results of 
microseul)ical reieai cli iii the in\ estigatioii of tlie 
problenis iirisiiig in  a c t u d  niiiiiiig operations aiid in 
operations other than niiiiiiig nliich iiiay Sire rise to 
discoveries of great \ d u e  to tlie State. 

Tlie 11-orb carried out nncler this head inclades :- 
1. 1~~sninin:itioii o f  Uore ('ores from the Eclna 

May C'onsoliilatetl Mine ior AIr. Stokes, and correla- 
tion of these nit11 tlick r( 

2. Yeteriuinatioii 01' 
Chldeii Ilope, a i d  Agries Nay iiiiiiei, niitl from St. 
I \ e s  ancl the Itothe5:iy iuiiie for hlr .  ('. U. Ilarris. 

3. Determination aiid note5 on rocks I'PV~D Block 
4.5, IIarnlitoii IJlniiis. Tlie,e u e i e  sent in I J ~  a q n d i -  
cate of 1:etnriiecl Soltlir~*s iiitli  R iwluest for a11 in- 
foriiiatioii tlixt could lie gi\ en coiiwriiiiig both tlie 
rocks ant1 tlie coiittririecl iiiiiierali. 

4. Deteriiiirintion of nix1 note5 oii i ( ~ e l ~ ,  I'roni the 
Golileii I'oitit I m s e  t t t  llaiiiptoii Plains 

and fro111 the (:oldeii IIope hlirie for Mr. 11. G. 
S t dies. 

5. Ikterminntions o l  tr i id nu tcz  011 rocths Yriiiil the 
I-Iainpton Celebration Bliiie lor h h .  Ilaishins. After 
iiicpiry :is to Tshether tlie I\ ork conld be done, the 
manager of  tlie C'elehrarion forn nrdecl fonrteen rock 
specimens for  cleteriiiiiiati 
other inforiiiatioii t l ia i  p (  

in interpreting the niiiiiiig 1 1  1 

O f  the I'oarteen rocl~s )L one nerc  more 
or leis altered aiicl ilecoinl ii i:ict, so tlecoiii- 
posecl w r e  they that 1))- 
of them adniitterl of being sectioned, aiid, hud it iiot 
been for  the eml>loyiiie~it o t a 1)rocess of iiiiiie €or 
the treatment of' clecomposeil r~ r rk ,  only these four  
coolcl I i a~  e been deteriiiinecl I\ it li any degree of ac- 
curacy. Ry tlie use, lion ever, 01'  sl)ecinl iiietliods all 
were sectioned and 36 section5 I\ ere exaiiiiiietl. As 
pointed out in the reliort, tlie deteriiiinntioii of 1 ery 
decomposed rock depends eiitiie1)- 011 wlietlier the 
deconipositioii is +o l~ar ad~ai iced il lat  all relics, ol' 
original structure ancl eoiiilio4tiiin ha\ e beell obliter- 
ated. If any idict  strnctarc.5 J eii 
be deterinined \\ itli ;I qrcater or le 
racy accor.ding to the ileiiiiiteness o 
If 110 relict striict tire, :ire recogiiistible, then nothin: 
of any liracticwl I alne c:iii be said abont the rock, 
for though the lwewiit coiiilwsition of the speciiiieii 
may be made ont, as a 1)roduct of nlteration it iuay 
have been formed Proiii any one cif be\ ern1 different 
tJ-pes. Of the f t r u r l e : ~  miililey, teii I\ ere definitely 
detenuineil, bnt the other foiir \I ere of doubtful 
character. 

Tlie rocks co1iil)risecl:- 
(a )  Tery fine-grained quarte-porphyr?-. 
(11) Felsitic cl""rtz-porpliyry. 
(e) Sheare?. or zchi5to+e tlecoinl~osctl quartz- 

((1) Decoinpcrsecl 1 iii5 of ii serlieiiiine wtli 
1-einletb of chloropal. 

( e )  Slieareil coarse-giainccl el)idioritc, ery 
similar t o  that  foriiiiiig the comltry rocli 

porpliyry. 

of the TTliite ITolie h h e .  
( f )  Yery deeoinposed epiiliorite. 
( g )  P e r e i d  sonievliat 

All iiiforrnatioii p o s 4 l e  
and the resnlts TI ere discus 
of his knoi~leilge or tlie ~ieculiaritirs of the mine. 

Wourit Monger I ' I ~  State hhiiiiq Enqirieer. 't'liesr 
inclnded the rell-linon n "chlorite rocli," freih olirine 

6. Seclioiiiiiy ant1 tlrtc~ririinaticiii (11' 

serpentine+, and talc schisls and tale chlorite schists. 
7. Determination o€ rocks f o r  &lr. Blatchford 

lrom 1\ es' Find, Mount hloiiger, and Mount Gocl- 
dard. 
These comprised- 

Fine-grained serpentines. 
Talc-chlorite roclcs. 
('arlioii,zle-chlorite-clnartz rocks probably derir ed 

C'hloritisecl anit shetired qimi tz-clolerite green- 

Quartz por1)hyrieb. 
Porlihyritic olivine liicrite (or fine-gmined bas- 

altic oliviiie dolerite). 
Bltlcli albitic porl)Ii> rite. 
Sheared green porphyrite. 

from epidiorites. 

stone. 

Tlie i elatioiis of tlie rocks were fully discussed 
\\it11 Mr. ElatcliFord 1)reIions to the w i t k g  o f  his 
l)reliniiiiar> reliorl, and al)pear in  his report and ou 
liis maps. 

Detelniiiiation of rochb froiu four  miles north 
UP tlie Celebration Mine for  Inspector Gourley. These 
I\ ere prospectors' salultles abont which iiiformation 
11 as desirecl in  regartl to their relationships to tlie 
rocks of prored anriferous areas in  the iieighbou1.- 
hood. They comprised chloritisecl carhoiiated quartz- 
epicliorites, fibrons tonriiialine, cliiartz with tourmn- 
line. 

!). Eeport on sainpler o f  Perrog%ious clayey 
greenstones as a source of pigments and iron ore €or 
tlie State hliniiig Engineer. These specimens were 
all iiicrely very iiiiicli 11-eatlierecl soineivhat schistose 
greenstones, vliich by oxidation hare had the ferro- 
niagiiesitiii decomposed with the prodnction of brown 
iron ore. They m r e  too hard and gritty f o r  pig- 
ments and too 1)oor in iron t o  be of aiiy valne as nn 
iron ore. 

10. Deteriiiinatiori or ancl notes on rocks from 
Wiiiii TT7ell aiid l loi is  Cnpri for Mr. Blatchford. 
I his IT orlr n-as unclcrtalien in connectioii with the 

report by Mr. Clatclifortl on  the ore resources and 
tlie iiiiiiiiig Seolopy o f  t h e  iiiiiies, and iiecessitated 
the overhaul o f  qieciiiiens I'oriiierly collected from 
the saiiic localities. 'I'lie roelis inclncled chloritic 
slicarcd slates. acid ])orlihyry, graiiodiorite, a fine- 
grainecl voleanic agglomerate or Cntf, black chloritic 
slates, etc, 'The results were cliscussed with Nr. 
i:latchforcl in the light of the occnnence o f  the speci- 
nieiis and of the ore. 

Determination of vocl,s froin tlie TVilga Con1 
Gore €or tlie State Mining Engineer, as to the pro- 
1)able occurrence of Pnrtlier seams, the proximity of 
the bed rock, and the character of the liniestone band. 

Determination of and report on samples from 
the Eobert Street Water Bore, Osborne Park. The 
saniples so far esaiuined are as follow :- 

S. 

r ,  

11. 

12. 

Ofi.-Xft. :- 
A white quartz said, tine g-ranolar and solueivlint 

similar to the Lake Gnangara sand. 
::lft.-39Ft. :- 

:Nft.-SRft. Gin. :- 
LL hro\\n qaartx sand of niediuni to fine grain. 

Rro\\n ferrngiiious salid, largelr consolidatecl 
into friable sandstone by hro~vn oxicle of 
iron. 

S9Ct. Gin.-S'Tft. :- 

9ift.-lOl:- 
A bro1~ii quai lz sand with coarse and fine grains. 

z\ win11 ainoiiiit or round a i d  snh-angxlar brolvn- 
i cpiartx grains forming a sand; pieces of 
.ty-lsromii clay in  part gTitty; pieces o f  



2.7 

IJlWk carbonaceons gritty clay or silt: pieces 
of sandy clay or silt. 

IOlft.-105ft. :- 
Greenisli-brov 11 limey clay (11i:irl) n it11 griiin, 

o f  cliiartx and fragments of felspar, and with 
fragiueiits of small shells. The greenish line 
is p r o h b l y  due to glauconite. 

1051't.-200ft. :- 
X black very sandy carlionaceous clay or sili. 

Fine gieeiiisli-white glanconitic sand. 

Rlack (.arlmiweoiis grit. 

7'y1 ical fine-grained preensand. 

T:lwlr g I it[ y carboiiaceom clay, 1)ossibly in plaws 

:<(iOft.-:i75ft. :- 

:Xft.-450ft. :- 

4T,Uft.-47Oft. :- 

4TOl'l.-49Oft. : - 

&wc.oiiitic. n itli 1)yiitic noclnles. 
4!Hjfr.-+XHft. :- 

ft.-5,50ft. :- 
'lack carlionaceoiis slialy innilstone. 

5.5Oft.-G0Oft. :- 
C'oarse qaartx sand, in  par t  compacted. 

G00ft.-G'15ft. :- 
Same as a t  538ft.-550tt. : black carlionaceoils 

Aledinin-he quartz sand. 

inticistone. 
62.5ft.-(i-13ft. :- 

hleclium coarse to hie-grained s m d  with micro- 
cliiie felspar grains. 

64.jft.452ft. :- 

Ui2ft.-(iTGft. :- 
Coarse gritty carlmiaceoiis inndstone. 

hledinii coarse s a n d  

Carbonaceons slialy niudstoiie witli pyritic 
GiBft.-GSlft. :- 

nodnles. 
I:]. Esaminiition, deterinination, Erncl re 

of the core froin a bore lii i t  down at ('ollie 1)y tlie 
I'ablic TYorlrs Dei)arliiient. 

13. 
1. 1)etermination o f  rock in a water Imre Croiii 

Karonic in connection vith tlic I)n)s!wcts of ohtainnio 
R water snl)ply. Tlie rock, tliougli remiihlinq a lilac!< 
shale, Iwored to be a clecoiulwsed dolerite. 

2. Deteriiiination of and relmrt 011 iaiiilile, ( J I  
01 al, nith hints on the occiu'rence of \irecioas oiml. 
It was pointed oiit that 1)recions o1m1 iiiny a ln  a\  s 
lie looked for  in deposits of common opal. 

:I. Determination oC rotlts from the Xica Fintl 
near Mount Blorrison for h l r .  lTnderwood, und clis- 
cussion with liim on tlie characters, occ~irrencc', ant1 
origin of the mineral. 

Determination of arid notes on additional rocks 
1'1 on1 tlie IGniberley Dirision. T1:ese were old s lw i -  
nieiis sent in f o r  the collection froin time to time b r  
prospectors and trarellers and a few specimens col- 
lected by E. T. I-Iardman traced to some drawrs 
in tlie Rlnseiuni. The rocks include : Fresh ophitic 
dolerites, epidiorites, basaltic dolerites (some resicn- 
Iar) ,  quartzites of sereral rarieties, dioriter and 
ciiiartz-el)idiorites. 

Determination of and report on sup1)oscd oil 
stones from near li'elniscott, and on a rock as il 

wnree of pigmenl. 
6. Deteimination of rocks in connection with the 

occurrence of glance pitch, sent in by lfr, Duracli. 
This occurrence is of some importance in that a cer- 
tain ainount of petroleum has been distillecl from 

Fur the pii1)lic penertllly :-- 

-1. 

5. 

the pitch, and lieiice the associntions o f  the iuineral 
are specially xorthy of note. The rocks pi-o\-'ed to  
lie \-er$ decomposed basaltic dulerite in places niore 
or less carbonated. 

Investigation o f  the 1,robable place of origin 
of a rock for  the Wallnian Pistol Con11xiny. In a 
consignment o f  pistols from Spain, mine rock had 
been placed :is a niake vxiglit in the place of pis- 
tols, ancl the coiii1)aiiy ~verc  clesironi of cliscorering 
whether thc rock had probably been in-ertecl iii 
S1)ain or else\\ here. T!ie rock I\ as tin organic linie- 
stone ( Coraininiferal), and 1)y reference to  the geo- 
lopical map niid accountb of the qeology of Spain 
it iva< 1)ossiljle to &OK that, as the actnal rock foli11cl 
in the consignment occiirred in great extent in  tlie 
vicinity of the town in which the pistols m i e  inaiin- 
factnred, arid is rather uncoininon, and does not 
occiir in Western Aiistralia, it was most probald>* 
inserted in that town. 

8. l~eieiiiilliatioii oP rocks from Urooine. Tliese 
coinpi ised 1)ahic slag, ileconiposed el.iclotised has- 
altic dolerite, egidotised resicnlar dolerite, epidote 
nnil clialcedonic quartz, etc. 

7. 

TYhiIe the above is an outline of a large par t  of 
the ivorlr 11 liicli occiipied my attention diiring the 
year, it  by no nieaiis represents t!re wliole of it. In 

estigtitiiig probleiiis in general anil 
froiii the standpoint of tlie rocks, I 

cl on to del ote quite a conhiderable 
aiiioimt of time to the I'ollo\ring :- 

Deterniiniiig specimens of rocks and minerals 
Cor prospectorh. tlie Alines Department, ancl the 
Xeneral pil)lic, and giving information both orally 
m c l  in note5 on the values of ores and their mode of 

ociations. Fnlly 190 determiiia- 
tions of this natiire ivere made ituring 1920, and i n  
qiiite a nuitihc-r of Instanres short reportz on the 

.minerals I\ ere \\-ritten for prospector>. 

1. 

2. 
:i. ('orrectiiie lironfs of reports nncl Lnlletins, 

1)otli 111 tyIwscri1)t 2nd in 1)rintcd form, a id  editing 
1:ulletiu 8::. 

4. liegis( wing rochs tincl mineral,, record work 
ancl sectioning rocks.- This \I-ork dc\-ol\ ed on ,tie 
during %Cr. TTTelsli's absence on long service leave. 

-5. cutting sections of niinerals anil rockb. Dnr- 
ing 1920 I have myself cnt 294 sectioiis for micro- 
scopical esaniination fro111 mine managers, 1 m J s -  
liectors, and the l)ublic, and these are exclubire of 
[hctie v n t  and 1 egihtered for  the collections. 
(i. Repairing the grinding inacliine.-The old 

hl t ing,  which latterly had certainly not given satis- 
I'actioii, having worn out, I had it replacecl by hori- 
zontal shafting, llat pulleys, a startins s\\-it(*li, and 
a ne\l- frame, and the innclline is no\r much more 
dlicient than it ever has been. 

ArraiiziIig the rock and inineral collections of 
the Surrey.-As opportunit)- could be made, the 
\\hole of the rocks aiicl mineral< belonging to tlic 
Surrey hare  been arranged in "conheruti\-e nuiiihers 
mid a plan has been drawn np  showing the exact 
clraix er any p r t i c n l a r  registered specimen may be 
Uound in. This \\\as a vorli of some magnitride, for  
approximately 17,000 specimens had to be handled, 
lint tlie t h e  expended on i t  is more than coinpen- 
mied for by the eelerit) with nhic*h any specimen 
cnn now be o1)tainecl. 

n'riting the llnnual Report for 1919. 

i. 
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S. Prepariiig collections o f  roclis aiid niiaerals OF 
tlie State for prohlwctois, tlie general public, etc. 
During tlie year iio f e n w  than eight collections have 
been made u p  and despatched, this number includ- 
ing, ainoiigst other;i : 

(1) il collectioii of Wehterri Australian rocks for  
use in leacliiiig agriculture at the Narrogin State 
Far1n. 

( 2 )  Collections of tlie ore+\ of base nietals and 
rocks for soldier lirosliectors. 

iiic iniiieritls o f  the 

GEOI,OC+J(‘dL SURVEY AlliSEtTIU AND 

The Geolo$c;d Siii\-ey collecti 
C w r m C x o x s .  

nliicli ha\ e been l’ully sel on1 in 1)rei ious Annual 
Reports, ieinaiii Iirecisel) iii tlie sriiiie iinzatisllactory 
condition as lieretofore. 

The accessi~,iii during tlie )ear  1920, which in- 
clncleil roclis, minerals, tossils : i d  suites o i  bore cores, 

total nuiiibei of speci- 
iiiost oi‘ vliich are in  

ns cui  and registered 
TT a5 314, IT-liieh briiigs 

the total ~iumber o f  micro-slide5 np 10 4 3 2 ,  €or the 
storing of nliich a iiev caliiiiet is esseiitial. 

Special aclrnowledginent must be made or tlie 
iioiiation to the Gerdogical Snr\ ey collections o f  tlw 
Pollon+xg :- 

duplicate. 

Resis- 
tered Donor. DIiiieral. 
No. , 

Rntilc Needlcs on 
Chloritc Rock 

Tinstoiie mith 
Touriiinliiie 

Epiilote Crystals 
with Qinrtz 
Crystals 

oiiite 

iiite 
Gonr. High grade Aln. ! 

Locnlily. 

Ashbnrtoii Rirer, N’th- 
West Dirisioii 

Stunrt Range, I-Lfi miles 
Nortli of Twcoola, 
South Australia 

Prothero Lead Mine, 
via Gernlilton 

Four iiiiles west of , 
CKllll ,rook 

Near Cave H O ~ .  Yal- 
hi: 111) 

S d t  L.tbe, west of Won- 
z.ni Hills 

&Pt. Moiiqer 

Near B o ~ ~ n l n p ,  Sontli. 
West Division 

iLIain Q~inrrj-. Ioc. li564, 
Clnckline 

Ashburton River, N’th. 
West Division 

Brain 31niiyimese De- 
posit, Horseshoe. 

Elide aiid Cnrraiis 
clnini, Bredinwsgs, 

Tin11ou;na. 

Goddard. 

;Oft. level, Golileii 
Hope, G.M., iienr >It. 

__ 

Eight niineral wllectioiis, coiiiprisinc riot less than 
e iiiaiie iip and ili4.ribntecl. 

Owing to the e\teiit to wliicli the rewr\ e of dnpli- 
cre i i  \er?- little  no\^ 

20 specimeus each, 

rate5 ha\ e been (11 a\: II ul:iii 
left available fo r  siii 11 iiurp 

Library. 
The Gevlogicnl $iw\ ey Librai> n a5 ciiriched dnrm:: 

1 roiii cociinte iiiqt ituhonz tlirongli- 
pnhlieation5, in addit ion to n-liirh 

159 voliimes n-ere added by pnrcliase niid oiie T-olmne 
bound The fuli titles are recortled in the oflic;nl cdta- 
logile. 

The distribution of the olficial pnblications o f  tlic 
Geological Stir\ ey (liiriiig 1920 aniounteil to 6,864. 

PUBLICATIONS. 
‘L’he 1ml)lications f o r  the gear 1920 have been as 

L’ollow : - 
i 2 n n u a l  P r o g r e s s  R e p o r t  f o r  t h e  

y e a r  1 9 1 9 .  
There are, in ttddilion, the following in the bids 

of  the Government P r i n t e r -  
AI e in o i r No. 1.-The illiniiig Handbook of 

\Yestern Australia, of wliicli the folloT3-ing Chapters 
and Sections have been issned :- 

Chapter I.-A Snnimai-y of the Geology of West- 
ern Anstralia. 

C’hapter 11.- 
Sections-ilntiniuny . 

Artesian Water. 
Bansite. 
Coal. 
Copper. 
Iron. 
Lead. 
IIagnesite. 
Manganese. 
Mica. 
Molybdenit e. 
Rare Metals. 
Rntile. 
Tin. 
Tungsten. 

( ’liapter 1IT.-The Pliysiogmpliy of Western dns- 
tralia i n  its Relation of Prospecting and Blining. 

Cliaptei IT.-&Iinerals of Ecoiiomic Value. 
Chapter V.-Petrology. 
Chapter V1.--Relation of the Lam- to Prospecting 

and Mining in TT’estern Australia. 
Chapter VI1.-Assistance to Prospecting and 

Mining. 
Chapter I-I1 [.-Glossary oP Some Terms wed in 

&lining, Field, and Physiograpliical Geology. 
The publication of tlie folloir iiig Gnlletins has been 

authorised, and these arc  being proceeded with as 
rapidly as exigencies \I 111 a t  present permit :- 

LSST7111.-Tlie Uii i i ig  Geology of Iiookynie, 
Kingxra, and Tarnpi, il’ortli Coolgardie Goldfield : 
by d. T. Jutson, Field Geologist. 

LSSIS.-The Aliniiie Geology of Comet Vale and 
Goongarrie, Nortli Coolgarilie Goldfield : by J. T. 
Jutson, Field Geologist. 

LSSS.-The Mining Centres of Quinn’s and Jas- 
per Hill, ;\Inrchison Ck)lrlficlil : by F. R. Feldtmam, 
Field Geologist. 

TASSI.-The Geology and 3iineral Resources of 
tlie Yalgoo Goldfield, Part 1. The Warriedar Gold- 
mining Centre: by E’. R. Feldtmann, Field Geologist. 

The follon-ing haw been completed :- 
T,SSSTV.-The Field Geology and Broader Blin- 

iiig Feat ui es of tlie LeonoriI-Dulieton District, in- 
clurling Parts  of the Noitli ( ‘oolgardie, Monnt Mar- 
earet, and East &furclikon Golclfields ; aiid a Report 
on tlie i:nacoiicla Copper &line and Neighbonrliood, 
Mount Biargaret C+olrltield : hy E. de C. Clarke, 
Field Geologist. 

LSSST-.-A (~eological Reconiiaissance of P a r t  
of the i~shhnrtoli Drainage Basin, xvith Notes on the 
Conntry Southmrds  to Meelatharra: by H. T5r. B. 
Talbot, Field Geoloqist. 

LSSSVI.-The Geology and Mineral Resources 
of tlie Valgoo Goldfield, Par t  IT., the Geo1og-j of: 
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Cbodingow (Pape's Fiiiil) , Rothesay, and o f  Noon- 
gal (Jlelville) : by E. cie C. Clarlie, Field Geologht. 

LXSST'II.-A Ckological Reconnaissance i n  the 
Country between Longitude 125" 30' and 123" 30' 
East, and betx-een Latitniie 23" 30' and 28" E', in 
tlie Central and Erstern Ilirisions: by IT. W. E. 
Talbot, Field Geologist. 

There are in actire preparation or contemplated :- 
The Present Conclition c i f  0111' I<non.lerlge of the 

Geology ailcl Mineral Resources ol' tlie I<imherley 
L)ivision : A. Gibb Biaitlnnd. 

The Artesian TT'azter Ilesources of Testera  AM- 
tralia : A. Gibb Maitlantl. 

The Clay Deposits of Testern Australia: E. S. 
Simpson, and others. 

General Geology ~ i n d  Xineral Resources of the 
Monger-St. Ives 1)istrict-Coolearilie and East Cool- 
gai-ie Golclfielcls: E. de C'. C'larlre. 

Geological Sketch ;\hp of Vestern Anstralia, 
Four Sheets, Scale 25 miles per inch, Katnral Scale 
1 : 1,553,000. 

etied that in the public 
interest aixmeenients cannot lie made to hare the 
Tyliole o f  the ontsl andinq biilletins o f  the Geological 
F n r y ,  iswed by estra-ollicial printers and thus en- 
sure more prompt piililicatinn tliaii is nther\\ ise pot- 

I t  is i-ery mncli to lie r 

sible, until all the present arrears h a w  been 7-iiped 
ont. 
d wry  large part 01' the nset'rilness 01 the Gco- 

logical Snrre? tlcpencls ahiiozt cntirely npon the 
promptitnde i \ i th  which the final resnlts of its ixmk 
are made availnlile to the p1)I ic .  TYhilst this is the 
case, it ought not to  Iw forcotten that reports TTliieli 
are tqiected to h a w  scientific and olticial accnracg 
fake time to ~)repare--v hith only those \ ~ h o  are 
called npon to do it acleqiiately realiie-aacl that for 
tliose ~ 1 1 0  h a w  to awept the rezpoiisil)ility in con- 
iiection there\\ it11 it 15, /titer d i n ,  etsentid that the 
necessary facts 41onld lie dclinitely ascertained. and 
their accuracy assuretl, r'itlier tlian that cleniands for 
hastily wriiten and l)atll>- rligestetl reports, not liaserl 
on accnrate surwy. i ~ h i c h  tend to tlet'cat their on  n 
ends, slio~ilil 1)e accetled to. 
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