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eport of the Geological Survey 
or  the Year 1814. 

‘rhe nark of tlie Geological S u r ~ e y  Xtnff required 

4 did not drfi‘er iii any essential detail from 

oY imps coiifined Mu. Talbot’s efforts to the inetlrods 
o i l  tile in\  estigatioiis diirriig the calendar of reconnaissance geology, wtiilit t i le  cartography 

of sacli as were a\ailable I m w d  to be miles wrong 
in iiiaiiy instances. il bricf ctpeqzl of the reinlts of 

r. Talbot’s explorations i 5  gnen 011 a later page; 
fails, howerer, to do jnstice to tile d u e  of the 

v ork which has been accomplisheil, considerable and 
noteworthy additions Iia~iiig been made not only to  
tiie geology but also to the geography o f  these lati- 
tides. 

The nortlicrii 1)ortioii of the Y~lgarn Goldfield, 
incliidiiig the newly-opeired-up centre of TYesionia, 
has been niapped in detail. ancl investigations Iraye 

li:~ i m  ~ ~ o r t ~ ~ .  been carried out as far north a5 Mt. Jackson aiid 

‘YlIE STAFF. 
ri’lie work o f  the Surrey I 

di~rii ig tiie year hy iiiiieteeii 
there has been 110 change iii tiie yersoiriiel. The 

ted a t  tire ?lose of the year o€ 

CICY~Z~,  and a ineiseiigei’. 

The broad ontliiiei of tlie geology of inairy parts 
of tlie State having already been determined, and 

the \ iew to t I t r  deteriiiinatioii of  (a )  the area1 dis- 
tribution, ( b )  the ~ u o i l e  of‘ owurmiccL, ( ( 2 )  the qeo- 

ival relatioiiihi1)s~ and ((1) the ‘i a h e  crf the 
rivis dealt nit l i ,  and the 
tiirey of tlie formation 

The iietaileit geoloqical stir of AIeekatliarra 
s xliicli lias been carried on con- 

tlie year has iiw been completed, 
ant1 tlie r.eiolts nlieii i)iiblislietl nil1 nlalte a very 
iiili~ortaiit coiitribatioii io  oiir. I,iio\\leclge of the 
State. 

tlii.om a goo(1 deal o f  light npou tlie struclnral fea- 
tiires of tlrat field. 

h e i r  iiii(lPr tletailecl investigatioo € 0 ~  a considerable 
11oi trou of tlie seasoii of the 
U orlc, ant1 t l i r  xorJ, tlieieat 
coln~llet~oll. 

of Nullngiiie, lying betmen 
3Oniin. Sonth and longitude 118tleg. 5%iin.-122deg. 
SOiniii. Eait. n as fiiially conipleletl I)y Mr. Talbot 
in 1)ecember last, h i t  while wlrtable iiiforniation as 
to the natm*e of [he area lias been obtained, no coon- 
t ~ - 3  niiich is likely to adcl niaterially to (lie mineral 
\\ealth of the State has been discorered. The lack 

r ,  I lie miniiig ceriti es of Piinpaw. aiid Koolryiiie have 

The esam~natioii of the co 

Marcla. TYorlr is iiow bciiig cariwl orrt bet\reen the 
Coriiithian and Golden Valley wntres, and when 
this has been coixipleted the vliole of the Titgarii 
Cioldfielrl will have been siirreyed 111 mch detail as 
has been cleenieil nec for  tire piirpose of ac- 

ge of the d i o l e  field. 
eougloinerates discovered 

on the Yalgoo Goldfield hare heeii cnrsorily examined 
iliwing tlie year am1 will be more fiilly investigated 
shortly, as owiiig to the possibilities wliich they re- 
present, it becomes necessary to have the limits of 
the formation as a ~vliole more or les\ accuratety 
defined nitd its ceologicirl eliaraclei*istics stndied. 
‘Vliese gold-bearing congloinerates of Yalgoo bear a 
marltetl litlrological resejnblaiice t o tliose occurring in 
F:criitli i\Ir~c.n aiitl in the I’llbara L h  

Bulletin 40. 
The field \\.ark in ruiinwtioii xvitli the liiiie and 

iii tlie Sontlierii and Vestern 
erests of tlie Agricultural Indus- 

try, has been iiow practically completed, and pre- 
paraiioiis are being made for writing the report 
thereon; a work which m l l  iiatiwally take some con- 
siderable time. 

Attention lias alio been gireii ilnring the year to 
the occurrence o f  raw inaterials i n  the State for tlie 
local iriaiiiii‘actrire of Artificial or l’or tlarid Cernerit. 

T’iiits of brief duration ha\-e been made to different 
localities for the piirpose of clealing with applica- 
tions for State aid iii connection with boring, etc., 
iiiiiler tlie provisioiis o f  the Mini Development Act. 

‘Che resident oi8cers. Messrs. tipson and Faryn- 
liai sou, liare beeii engaged, ah ii,oal, in chemical, 
l)tiysical, arid petrological researches arising out of 
t l i e  fielil work, tlie care o f  the Surrey Collection, aiid 

tiilg in and meeting the x-arious reyuiremeiits 
01 enquirers a t  tlie ofice of the Department. 

Attached to this Report is a general map of West. 
ern Anstralia, showing the districts which have been 

led w i r d  of ’i\ liiclr reports and geological iiitcjls 

ailable, iiiice the S u r ~  ey a as organised on it< 
present basis in 1896. 
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As has been the case iit the p s ' t  -few years, aiid 
e duiies. I?relTellted 

evertlieless oppori 

i1 i(ats in \\hicl1 these officers 
ing some short reconnaissances in different districts 

li ich the Iirepration o f  the firit issne of the Cleo- 
I~kgical &faI, of the State riecessitated. 

iug of reports, readil~g aiid revisica of 
iii;niuscripts, inaps, proof-reading a i d  other editorial 
iiirtiei occupied a coiisiderahle portiori of niy time : 

1 e been consicierably lightened 
ice which the clerical inembers 

of' tlie staff hare beeii able to render. 
The return hereuilder shows i n  tabular forin the 

\ olunie of editorial vol-k carried out (luring tlie 
cdendar year iiiitler re\ iew. 

"lie routi~ie duty of i~ripartiiig iiifoi matioii to the 
i)llbllc, ~)ersollally alld by eo1. 
cairied oii as iisnal, wit11 the 
nsicteiii olhceri, Messrs. Siiiipioii ancl Farqnliarsoii. 
111 the examiiiatioii and deteriniiratloli of' rock aiid 
iniiieral speeiineiis bronglit or went t o  tlie office hp 
the geiieral public. 

011 the 3rd of YebriiaIy I left Pertli for  1Calgoor- 
til {lie 13th inst., wlieii I retiiriiecl to Verth, 
et1 111 1iisj)ecting the I\ ork mlricli had beell 
t by Blr. Honman in the viernity of Red 

h i i l i g  the time iiiterveiiillg hetxeen the 1st aiid 
tlie 1'7th April, I traversed tlie coiiiitrg betweeii 
Nragara and hlerkatharra, trai ellin 
L;iwlers, and Qabaniitllia, aiicl  the 1 
of the iiioiitli \I as devoted io  iiiipectioii work with 
Mr. Clarke at ILleekatliarra. 

The %tb of Xay to the 6th of Jutre v~as  slient wit11 
~ n g  colleague Xr. Feldtiriaiiti iii tire country between 
Iialgoorlie aiid Niilliite iii coiiuectioii mitli 
t i ims as to State boiiiic at tbe latter centre. 

During parts of Jtt 
Qiwensland, atteiiding 
C'onferenee oii the Art 
tralia. 

The 27th of Augiist to the 23rd of September TTas 
devoted to  inspection vork at Meeliatliarra ~ i i r l  the 
country in the vicinity, in eoiiipany i d 1 1  Afr. Clarlce, 

October 24th foilrid iiic at \\restoiiia with nlessrs. 
Elatchford a ~ i d  HUIIIIII~~I, and uiitil the 6th of Novein 
ber the time was devoted to an esauiiiatioii o f  the 

ially tlie Secoii(1 interstate 

l\ol.i, carriect out at \yeston1a, \it. .Jacl\soii, Alarcla. 

field. 

13, p. Woodward, Assistant Government Geologist : 
rrlle early 1)ortioii of tire year ~ \ . a i  devoted by A ~ v .  

Iyooti\varcl to re-e:camioatio11 of tlie sout l ie r~~ I)ortloli 
of ibe Sontll-'tTest Divkioii in wliiclr it liacl heel1 held 
tliat deljosits of mineral oil occurretl. This \vah fol- 
loTverK by si ipl) le~neut t~y li,spcctloiis of the ('0 

('alcareoiis Lake Deposits diiriiip stith dry time of 
t Ire gear as permitted of sampling beiilg carried out 
In  the rtioiitlr of Alag tlii, ofEcerb commencecl field 
Ttork in the Coastal Plaiii i o  the north of the Metro- 
politan Area, lying between the h~idlaiid 12ailn-ay 
1,ine and the sea. This siir\Tey isas continued north- 
~vards as  far as Akrrillo, wliere it connected \ \ T i i l i  Illat 
carried out by Mr. W. D. C'ampbell (Plate I., Sheets 
1 and 2, B u l l e h  38). Wliilst this work was in  pro- 
gress 1\11.. Woodn.ard was recalled to  Perth and in- 
strncted to pay a flying visit 
ne\v liiids III the Soiiih-West 
Goldfield. I laving coinpletecl t 
ern portion of the Coastal 
oflicer resnmed field i ~ o r k  iii Noreiiil-ter oil the South 
Coast, $11 the conntrg betiveeri tlie Gardiiier a ~ d  the 
l~inii ldaiid Rivers. 

In additioii to the above, iliori \ i i i ts  were 1)aicl to 
the prolmsed site for  a storage reseryoir 
iriiig River, wit11 tlie Eirgineer-ru-f'li 
~fetropol i tan T a t e r  Suliply, and to H o  
impeet tlie caleareoas deposits, IT itli t 
Goneis of Agriciiitiire. The iiirmbers of the Britiih 

ssociatiori for tlie Ail\wicemeiit of Scietice visited 
Perth cfuriiig the month of July, and, as my repre- 
sen ta t i~  e (dnriiig my aheiir.e froin the State), Mr. 
Woodmard accoiiipaiiied the meriihers o f  tire Geo- 
logical Seciiori to the Stirling Range arid to \erera1 
places in the vicinity of Perth, arid did all iliat lay 
iu his power to rnabe their Fvief stay in the State 

ructri e as possible. 
7 eiigtrged ill tlie field for  1!)7 
vere spent in the Sontli-TT\T'c.si 

I)irision, aiitl teii days q i o n  the Yalgoo Field, the 
balaiice oP tlie year beiiip occnpied with report 
11 ritiiig and qlfice arlmi1iistration t3 

froin Eieadqnarters ; betv\-eeu the 2 
the l 2 t h  August th is  officer acted as Acting Govern- 
ment Geologist, (luring lily absence in Queensland 
atteiidiiig the Interstate Conference 011 the Artesian 
Kater Supplies of Australia. 

alld the coL1ntry in the viciiiity, iii tIie Pilgarii Gold- 

T. Blatchford, Assistant Geologist : 
Tlre detailed mapping of the southern portioii of 

tlie Yilgam Goldfield was coiiiiiiued until the IGtti 
of Angiist,  lien Mr. Blatcliforcl returned to Perth, 
vvhere he was engaged until the erid o €  May in TT-rii- 
iiig u p  tlie results of his field work, the preparation 
of maps, sections, aiid other duties iiicideiital tliereio. 

At the end of May field work iii tlie iiortlierii por- 
tion of the Yilgarn Goldfield m s  iwmnieuced at  
'tl'estoiiia aiicl coiitinued with but a short interrllp- 
tioii t o  tlie eiid of the year. A short break in tlte 
\1-oik was made in the month of August, Tvlieii hfr. 
€3iatcliford paid a brief visit t o  Moora iu corinectioti 
with the boring for  artesian water being carried ont 
ai that locality. 

Nr. Blatchford was joiiiecl by his colleague, Rfr. 
Hoiiiiiaii, 111 Snly, and after eoiisuliation i t  was de- 
cided, owing to considerations of i17ater aucl firash, 



the lai  ter slionltl untlertalre getieral geological ~ o r k  F. E. Feldtmann, Field Geologist : 
111 tlre oulside dirtricts ill case tlie dry  season coil- With the exception of a few clays at Icalgoorlie 
tinued, whilst Mr. Rlatchford should confine his at- and eight at Greenbushes, the months of January 
tention to the neighbourliood of Westonia and the and February were spent at the head oGee in Perth. 
eoniitry lyiiig betweeu the Rabbit-proof Fence aiid The time intervening between tlie 6th o f  &larch arid 
~ ~ W i n ( 4 i .  Tire field work now stands practically the 25th of RI  ay was devoted to undergronn(1 TVorli 
fcmpletecl except for detailed surveys of Bullfinch, at tlie North Elid of Iialgoorlie. Frorn the 26th of 
Ennuiu and &ldeii TJalley. May to the 25th of June Blr. Feldtmann speiit mitli 

The total number of days that Blr. Blatchford de- lne on a brief visit to Molline and on a reconnals- 
Toted to  field \vork was 2661. saiice survey of tlie country between there and Kal- 

goorlie. Returiiiiig to Kalgoorlie, utrdergrouiid work 
J. T. Jutson, Field Geologist : at the North End occupied Mr. Yelcltmann’s time u p  

Resuming field work at Koolryiiie after his annual to the 17th of July. Between tlie 1‘7th of August and 
lea1 c in January, hlr .  Jutson continued his survey the 30th of September his services were lent to the 
wp to tlie 16lli of April, when he returned to head- lClilitary authorities to  carry out a topographical 
quarters. Fro111 tliat date unti! the 9tlt of May lie sarvey of the rountry round Balcatta. The balance 
was engaged oil noi*k connected with the issue of of tlie year was spent in  the office on work connected 
D u l l i / z n  61 (Tile I’liysiograpbical Geology of West- with the preparation of reports and maps OII tlle field 
e m  ,instralia). E’rom the 13th oC May nntil the 3rd worli alluded to. 
oT J i i ie  blr. Jutsoii was on special leave, necessitated In all 153 days were spent 011 geological mork ia 
I)y family reasoiii. Ketnniing to duty, the period the field. 
between the 4th and the 24th of June  was spent in 
thv oilice re) isiiif: woL‘s and inape, 011 the reports 
of &,l.nall,i all(1 uill, llj nulle,j.rl 59 
(b~iscellaneolis Hqjorts-Series ~II., ~ ~ 6 .  34, 39, 40, 
and 48). he Ftll of 

, “3 s at Kookyllle ; thereaf 
“Atll of tile ulontll at yerilla. A few <lays at 

C. S. Eonman, Field Geologist : 
n ~ r i l l g  the ~ 1 o n t h  of January a ~ d  LIP to the 12th 

of I”ebr~1ary ”r* I-Ionman 1v .a~  engaged in  field ~ o r l x  
io the country lying to tlre south of I~algoo~lie. h o w  
that date niitil the 15th of Ju ly  he was occupied on 
office duty conseqi~ent upon the extended field \vork 

enrl of the previous seasoii. This officer took tlie field 
again in July, and wit11 the close of the year wab 
engaged in geological survey work in the northern 
portion of the Vilgarii Goldfield, special atteiition 
being devoted to the vicinity of the niiiiiiig centres 
of Mount Jaclisoti and Roolyniiobbing. The total 
~ e l l  ulal)Ped i)~‘ &!Ire Ebnmarl amounted to about 

Dirring the year 1914 Mr. Honman spent 207 clays 

Hetlyeejl the 26th of JIule ali 
ound sur- 

to the 

tile ear.y I,art of Aagnst \\,ere 
~~~l~~~ at 

E tile yisitiiig melnbers of the 
1:ritish Assoclatloll, tile lleipllboLu.lioocl of Kooky- 
rsie arrd Niagara. ‘rhe field worlc at reriila, \vElich 
had been snbjected to  interruption iii consequence, 
x a s  rornpleteti on the ~ s t  of Ahiigmt, and the pre- 
paration of the report having been completed, the 
detailed s n r ~ e y  of Kookgnie arid Niagara was re- 
si nied and continued without iiiterroption nritil tlre PRINCIPAL RESULTS OF THE YEAR’S 
close of tlie year. OPERATIONS. 

year in the field. 

prc,fessor 
~lllrerslty, ol,(A 

4,500 square miles. 

in the field. 

BIr. Jutson Spellt 2% working days during the CEMENT-MAKING &lATERlA[,s IN J$TESTERN 
AU S TRhLT A. 

E. VJ. B. Talbot, Field Geologist : 
1‘13 to tlie 15th of Jannary Mr. Talbot was on 

recreatioii leave, and up to the 33rd of April was 
occupied with official work coiiiiected with his pre- 
1 ioiis ymr’s snrveys. Short visits, however, were 
1)aid to Broolrtoii re a repnterl tin fiird, Narra Tarra 
re alienation of mineral lands, tlie slate qnarry at  
drinadale, Smith’s Mill, mapping the laterites o f  the 
Darling Range, and Swan View re the molybdenite 
tliscovery. Belween the 23rd of April aiid 23rd De- 
cember Mr. Talbot was engaged on a recouuaissance 
geological surrey of the country lying betweeii lati- 
t i tdes ”deg. and 23deg. 30min. South and longtndes 
11 &leg. 32min. and 12”deg. 3Omin. East. 

During the year Mr. Talbot was engaged for  263 
xorking days in the field. 

. de C. Clarke, Field Geologist : 
The whole of tlie year 1914, with the exception of 

eight clays spent in Perth on official bnsiness, was 
devoted to work in the field, 349 days baviiig been 
spent in an investigation of tlie geology of Meelia- 
tharra and its vicinity; two days on the East Mur- 
rliison, and five oii the Peak Hill Goldfield. The 
lotal number of clays devoted to field work amounted 
to 356. 

Towards tlie latter eiid of the year the atletition 
of the Government was directed to the cliliicultiei 
which were being experienced in tlie State owvn~g to 
the shortage of supplies of cement, and the follow- 
ing itiformation coiiiiected with the O C ~ L I I  rence of 
suitable raw materials for  renient making and illcl- 
deiitally upon the possibility of tlie establishniorrt of  
Cement Tl’orks in the Stale, was prepared :- 

The possible curtailment of the importation of 
cement, owing to extra-Australian causes, added to  
the multiplication of the uses of artificial cement, arc 
iinportant factors Ivhicli appear to haye led up to 
tlie request to the Gorernnient to consider the poisi- 
bility of the State being i n  a position to  meet its 
o\vii requirements in th is  direction. 

Cements are of two kinds:-(a) Natnral or Hy-  
draulic avid (b)  Artificial or Portlancl. 

IIydrauhc Cement is made from natural or clayey 
iiinestoiies, which when bnrnecl and ground ha1 e the 
property o f  setting or becomiug harcl urider water. 
Artificial or Portland Cement is of a sornewkiat simi- 
lar character (consisting of a clefiaite mixtnre of 
lime, silica, and alumina), but is made artificially by 
mixing limestone and clayey material in proper pro- 
portions. 

Materials for  Portlancl Cement are  more abundant 
in nature than natural cement, and tlie product of 
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Thc Go\ erniiieiit Analyst as~ced tlrrougii tIie Ue- 
lies Lblietlier there is any geological 

ieasoii Lor supposing that deposits of potash will be 
found in the State, and, further, if any rewards have 
been ofTered for  the discovery of such deposits in  
other couiitries. H e  also pointed out that potash 
salts liave been used a h  (a . )  fertilisers, and (b.) in 
1 lie formation of saltpetre (potassiup nitrate) for  
esplosih es aiid ot1ic.r purposes. 

The l)ossib~llty of tlie occurrence of “Potasli Salts” 
in the Salt or Dry L Area (i.e., the Central 
h i s i o n )  of tlie State i 

( a . )  the roelts an 
\\ atcrh l l o ~ i l i g  o\-ei- tliein, being of such 
a coiiipositioii as would yield potash salts 
e a d y  aiid rapidly ; 

(b.) (lie eonceiitratioii of such owing to evapora- 
tioii in ilie enclosed lakes, aiicl 

(c.) \\4ietlier the process of concentration woifid 
result l i t  the potash salts being siilficlently 
seqregateil to forin coniiiiercially exploit- 
able delwsits. 

(‘oiiaitleiatioii of thew asp 
is ebseiitially one o f  physiogr 

Tl te  lahei arc iiierely sliallow depressio~is soinetipies 
niai i j  iiiiles i t i  leiigtli; \ c ry  often t l q  m e  Imwtic*ally 
iocb-floored, tlioiigh cases do owiii* 111 which they are  
Illlet1 \\ It11 \ a r J  111% tlncl,rres 

1 p to the preseiit tiirie 
ill\ estrgatloli 11ai been ca 
Ui\ isioii I\ ithoiit there beii 
Ciirreiice of poiahlr deposits, tliougli for a complete 
and coiiiprelieiisive in igatioii almost every knowii 
saline tlepo3it occurring in the dry lakes would have 
to be clieinically analysed. It is oiily in the larger 
lakes with niach tletrital material that 1)otash deposits 
of exploitable ralne may be expected. 

Lake th\\aii, near Norsejnaii, is the oiily one so 
far h iown  iii wliich erosiotial waste lias heeii accu- 
mulating to any great extent. Boring operations 
have been carried clown to a depth of 377 feet, the 
floor of the lake having been reached at about 337 
feet below tlie ground surface. These operations have 
l)rovecl t Lie presetice of a considerable tliiekiiess of 
iiiecliariical sediment6 inore or less impregriated with 
~ a r i o u s  salts. 

Tlioiigli some of tlie rocks in  the \~c in i ty  of Lake 
(*owan contain from 1.40 to 5.75 per cent. of potash, 
tlie s~irfacc waters floiviiig into the lake would not be 
expected to contain comniercially extractable potash 
salts. The water (or brine) Prom Lake Cowan has 
been found by analysis in the Survey Laboratory to  
contain from .OS13 to .0i3’S per ceiit. of potassianr 
chloride. 

In addition to tlie occurrence o f  potash salts in the 
lake deposits of the State it may be pointed out that 
the coarse graiiite or pegpatite dykes xliich a re  
corniiioti iti many parts of the State, and to mliich re- 
ference is inade in the Survey Bulletins, contain re- 
ILiti\ ely large qiiantiti(25 oC the potasli felspavs (ortlio- 
c.1ai.e ant1 niicrocline) as some of their essential con- 
stituents. Potash is also fouiid in many other varie- 
ties o f  igneous rocl,s, but tlie potash occurring both 
in them and the dykes referred to cannot as yet be 
liberated by any known cheap commercial process, 
though expeririieiits are being made w i t h  a view to 
this end. 

Siii1ipiarisinq the eT itletice at present arailable it 
al)pears that (a.) imtasli salts Ira17e not yet been 
Poiiiid in the dry lakes of Testern  Australia, and 
(b.) ritcks owiir i n i o  the coniposition of which 
potash-bearing minerals enter and which might be- 
coiiie \ aluable if lt ever becomes pos&le to  extract 
the potasii on a commercial scale. 

I ? ~  opport uiiity oilers t lie salirie clepouti iii the 
Dry 1,alie Area will be investigated with the lie\\ to 
deterniiniiig tlie presence of potash sa lk  therein. 

ISTkXSThTE CONFEREN(’E ON bttTF!SIAN 
1VA‘I’ER SUI’PLIES. 

I attended, as one of the represeiitatives 01 West- 
ha, the Secoiitl Iiiterbtate C’oiifereiice oii 

Artesiaii \\’ater, wliicli sat i n  Brisbane, Queendand, 
betizeen the 2nd and 4th of July, and again from 
the 21st to the 23rd of July, the period intervening 
being occupied iii tra\ elliiig tliroagh the Westerii 
1)owiis for the purpose of enabling some of tlie ine@ui- 
bers to obtain a i)ersoiial acquaiiitance with tlie 
water-beariiig strata and of taking evidence from the 
Iiastoialists i i i  connretioii with their objections to  
the closing down of the bores temporarily for  official 
observational purposes. 

The ruenibers atteiitliiig the Coiiferc.nce \vcre the 
saine as t l iuie  eiiuuterated iii the accoiiiit of tlie 
Syiliiey (’oiifeience 111 1912, and referled to on 1 )~ ) .  
10-11 of tlie hriniial Progress Keport of the Geo- 
logical Survey for  year 1912. I n  addition t o  its 
Go\ eriinieiit (ieolc , ALr. I,. Keitli \Yar(l, Soutlr 
Anitralia a i  re], iiied by Nr. Graliaiii Stemart, 
tile Etiqiiieer-iii-(’liief, T‘ictoi*ia appoiiiletl a s  a11 

adtlitioiial represeiitati\ e its Got eriiiiient Geologist, 
Mr. H. Herinan, who, however, was nnavoidably de- 
tained in  Melbourne on urgent official dnties and 
rould iiot take yar t  111 the tneetii 

on ihe 23rd of July a report upon the resnlts o f  
the deliberatiorin of the Conference was sigiied by 
the penibers aiiil submitted to tlw Hon. the Premier 
ancl Chief Secretary of Queenslaiicl, for traiisniis- 
sion to the various States of the Commonwealth. 

hmoiigst t lie   no re important facts elicited, cliiefly 
in eoii~iectioii with the Great hnstraliau Basin, dur- 
ing the course of the de1il)erations of tlie Coiiferenee 
were :-- 

(a.) Defi~iite actioii, iii IT  

mertdatiorw patle 111 the report of the 
First Conference, held in Sydney, had 
heeii taheii b j ~  all the States 011 llie 131a111- 

land, with the exce1)tioii of the Nort!leni 
Territory; tliongli very m u c h  still re- 
mained to be done before it caii be said 
that fall effect has beeii g i ~ e r i  in systrin- 
atisiiig the observatioiis and measurements 
necessary to a proper understanding o f  
the eoiiditioiis wider which the artesian 
water supplies of Australia occur, and 
arriving at even an approximate estimate 
of the effective available supply both pre- 
sent and fnture. 

(b . )  The inarlied dijniiintioi:, bot 11 in llon7 and 
pressure, of tlie artesian wells under GOV- 

ioii, alluilerl to in tlie I ? -  

port of tlie E’iist Confereiicr, lias been 
confirnied by official observations inade in 
New Sonth Walrs, where for the decen- 
nial period- 1003-1 %-the aver age annual 
decrease in Now amonnted to 3.5 per cent., 
whilst for  tlie year 1cjl2-13, observations 
rarrieil out on 202 bores shon ec1 the aii- 
nnal decrease to be ‘7.i per eeiit. 

I n  Queetislanil o f  ‘377 flowiiig bores 12-1 
1 1 ~ 1  e beeii reiiieasured, arid thew s l i o ~  that 
during the last 15 years there l i a i  been a 
decrease of 40 per cent. in the aggregate 
A O W .  
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Soiit h Australia, 110 coiiclnsions 111 regard 
lo dimiiiutioli o f  flow in that State ct~il 
be arri\etX at. 

(c.) l'iic piitnary cause of the d i m i n ~ t i o i ~  in flow 
iu trio of tlie States appears to be due to 
tile OT eidrauglit in t~ le  u l ~ m  the accumtt- 
late(] snpply of the Great Australiau 

111 by tlie iiiidiie multiplication of 1111- 

('0 rolled bores. 
'Ciic results oC tlie iiivestigatioiis into the 

eCiirusio11 of bore rasings commenced at  
the It ('c)ii I'ereiiee lia1.e been con- 
triiued, arid up  to  date these iiidicate that 

has iliere beeii ally metal 
such a copposition as it would 
able to iise for bore casiiigs, 
resided the ac'iion o f  corrosil e 

bore water, nliilit the coatings expel-i- 
irteirted upoii ha\ e also proved to be iii- 
eill'ectiye. Microscol)ic esamiiiatioii oP 
iron aiid steel siiitable for  bore casiiig, 
has beeii coiii~nei~c~ed, bnt it 11<1s riot ?er 
becw Imssibble Lor any definite results to  
be arr i \ed at. 

(e.1 ' r ime is so Par no eiideiice that the artesraii 
* storcd In the Great hustraliaii 
I coiiies fr(ii7il any geological liorizoii 
1 is lower tliaii the Trias-Jura sand- 

((1.) 

c a w  

st one.;. 
(1.) Tile illembers of t ("011 fercrice uiiai!i- 

recoinineiitleii that 1111 csiigations 
lie f < ~ l l o ~  ing lines slioultl he ea r r id  
the ,Zrtesiaii Areas of the C1omnon- 

1. liiflnence of tliiclmes of -o ater- 
IilJOL! press tire im 1 

2. Cojnyarison of presstires aiid ffo-\ s 
in bores where the poteiitials are 
al)parcutly the same. 

3. Correlatioii of temperatures, prea- 
siires, and flow. 

of illcrease in pressure wlieii 

are clohecl aiid tlie iiiiie ie- 
qnired to  attain inaxiiiiiiiii prc+ 
snre. 

5. Rate o C  diiniiiittioii of Aotvs, with de- 
tails of ally special interest. 

6. Variation in xater level in iioii- 
flowirig bores. 

7 .  Correlatioii of depths and tempera- 
t tires. 

S. Expansion of water coluinn with 
1 aryiiig teinpei atiires. 

9. Compai-isoii of analyses  here prac- 
ticable from each flow in the same 
bore. 

10. Copparison of original with later 

11. Comparisoii of teiiiperatnres ancl 
saline constitneiits. 

12. Qualitative and qrtaiititatire exam- 
inatiou of gasei evolxed from h o ~ c  
757 at 

13. Volume of gas per w i t  o l  flow aiid 
its relation to discharge. 

14. TiifliitJrrcc of  
13. l i r l lnPl r t  cc or  :tntl 

eaiinq:. 

wa l t  J i  :- 

a11alyses. 

it?. al ld  te\ t i i ie o r  \\,Ile?-bcar- 
1ng I ~ O C k S .  

1i. The wnrt>e of tlic iitiiii( '  t' ) i i \ i i t t i  

IS. Lomtmg of mud sgrinzs aiiJ gaiig- 
of the water. 

iiig their flo\l\rs. 

1:). itcstiits obtaiiieil froiii borei cleaiiecl 
out but iiot deepened. 

20. Detailed investigatiuii of all plieiio- 
inena iii bores iii wliieh corrosioii 
of c.aiiiig has beeii clet(>< 

'11. Jiutnal iuterfereiirc of borei. 
22. Kesnlts obtariied by tire iise of air 

lifts for  iiicreawig tliscliarge 01 
bores. 

%{. Ifistribution of h i e s  in bore draiirs. 
(a.) It \\as ~iroposed to hold tlie nest ineetiiig 

of the Confereiice in Soiitli hnstralia 
soiiie time clutririz the ~ i i i t e i  of 1916. 

liEl'[;TEl) 'PIN F I N D  AT BR0011TON. 
11 fiiid of Tiii a t  Brooktoit \vab reported in  tlie 

Daily I\'elcs of the 24tb February in the following 
terms :- 

hlr. Charles Giee11ii ootl tins telegi aplied to  Perth that 
l io  i5 lea\ ing 13rooliton, a110 has r i i o i t  iinj>ortaiit news 
t o  comiiiuuii~atc, 'the n i ie  biiefiy but tleatly states 

t lode tin ha\  liecw tincetl 

It inay be recallecl t 
assayiiig 65.5 per cent., said to l ime been obtained 
from the neighbonrliood of Broolrton, were receiT eil 
at this office. AI acrouttlt of this appc.ars in the 
Aimnal Report of tlie Survey fo r  the year 1907, 13. 7. 
No tin was foriiid by the officer who oi'liciallg visited 
aiid sampled tlie spot. Air. 'palhot, Field Geoiogist, 
ivas instructed to \isit the locality referred to  in  the 

)i Lioiri the [ ) c G t I y  Areus, \\lnclt proved to be on 
C.1'. 4391, about thirteen miles in a westerly clirec- 
tioii from that alluded to  iii the okfieial report of 
1907. 

011 liis return, BLr. Talbot sabrtiitted tlie following 
report :- 

rice with iiistinttions 1 p~oeeetlcrl to  Iiiook 
toil oil the 2rlth i n L t .  t o  inspect the ire\\ firill o f  tiii 
iei'orterl in t h e  l ) ( r t ly  N t w s  o f  the 2Otil i n L t .  

F iom inquirie, made a t  Bro~dcloii 1 
sitnated on Mr. 

1 was informed tha 

rd carefully T coulil find no lrace o f  
tin or i t s  accessoiy miiierals s u i ~ h  an, tourn~alinr. Fro111 
the side of the dyke I got 8onir cmall Iialtirles of 
ilmeiiite (titaniferoils izon OI?) .  and i t  is :iosslhlt% ibnt  
this nas niiitaken for tin hp l r r .  Grcenwootl. 

From Air. Talbot's observations it appears that 
there is Iiothing' 11-liaterw to justify the statemeilts 
which are calculated not oiily to mislead the public, 
but are also detrimental to  the best interests of West- 
ern Australian mining. I t  is mnch to be regretted 
that a salutary lesson cannot be given to  the origina- 
tors of siwli iiiisre~~reseiitatio~is. 

GEOLOGY O F  'I'R b: 'I'RA'i\'SCONT INT.:N'I'AI, 
R ATT,TT .?Y T,TK'P,. 

Siiice t l i r  I tllhcatiolt of llulietiii : i i  on the Geo- 
logical Feature.; o f  tlie Country lyiiig along tlie ronte 
of tlie prolioieil Transcoiitiiiental Railway I i n e  by 
Mr. Gibson hi 1909. some additional evidence in re- 
gard to the coiistitntioii of the country to  the east- 
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'0. of 
Bore. 

mi (1 of J i in i~nia  Rock Holes, on Loc. 2636/102," 
has been bronght under the notice of the Survey. 
Inc4ucled 111 1 ire area in the vicinity of the Rai l ray  
Line originally tiiappecl as being inade tip of granitic 
rocks, there nov appears to be a fairly extensive 
patch o E lirelrly-incliueil quartzose conglomerate, hav- 
ing a general strike of north-west and south-east. 
These beds may represent the southern extension of 
tlie old sedimentary rocks which occur to the west- 
ward of I<iirnall~i ancl to  the sonth-eastward of the 
Pinnacles. A s  these beds hare not as yet been offici- 
ally examinecl, no details are arailable a t  present re- 
garcling them. It is ~)roposecl to have ail inspection 
made o f  this forniatioir at a siiitahle time during the 
early part of tlie coining field season. 

C'onglomeratcs of sonmvhat similar lithological 
character are kno\~i i  to occw in the country east of 
that chain of lakes .slrich lies to the west of Bitlong 
and Ihrna lp i .  It niiglit be that those now referred 
to in this preliminary note form part o f  the same 
series occiirriiig in great force between Longs. 
121deg.-123dep. East and Lats. 30deg.-3ldeg. South. 
1 hese very old sedimeiits occnpy a very large area of 
the Eastern Division of the State, and hare an im- 
portant bearing upon the structure of the goldfields, 
and that of Kalgoorlie in particnlar. 

r i  

~- ~ _ ~ _ _ _ _ ~ ~  
Grains per gallon. 

- - Depth 
whore -~ - 

Carbonates. 1 Chlorides 1 Sulphetes. 
Alnmina ~ _-___ ';Tth samples 

Bore. taken in T'otal I Silica. ~ 

feet. Solids. 
~ Ce1cium.l 2:. 1 Sodium1 nz!i. I :& 1 llzt&fi. 

I 

BORING F O R  WATER ON TEE TRAXS- 
CONTINENTAL RAILITAY LINE. 

In  the Animal Report of the Geological Survey for 
tlie year 1900, pp. 28 et seq., a fiill account of the 
geological conditions in the Nullabor Plains govern- 
ing the possibility of obtaining artesian water in  this 
portion of the State was fully set oiit, and it was 
pointed out (p. 31) that :- 
i am, houwrer, not very sangnine of success in obtain- 

ing anything bat a snb-artcsian supply of nater anynhere 
towards the rioitliern edge of the Tertiary Basin. Any such supply nonlil be expected t o  be at  least bvaclnsh, 
thongh, no ilonbt, mitahlr for qtock. Fihoiilil the supply 

i )c ('opioii1 t h e  dionlti be no (lifhtiilty in c~oatleosing it. 
Since that time a good deal of boring has been 
carried ont along tlie roiite travcrsetl by the Trans- 
continental Railway Line. 

A bore (No. 3 )  \\as l tnl down at  the 337 i d e s  6 1  
chairis along the surveyed route of the line at an 
altitude of 576 feet above sea-level. Tliis bore-hole 
was carried clown to  B depth of I,n'Tt! feet, and 
passed through :- 

Eucla limestone . . . .  603 feet. 
Shales . . ., . .  . . 667 ,, 
Fine a i d  coarse sand with hard 

bands and granite bonlders . . 74 ,) 

The cores from this bore contained soine well re- 
cognisable fossils wlii('1i enabled a definite opinion to 
be formed as to tlie age of' iiifra-Fucla I,iniestone Is 
and their position 011 the geological time scale. 

Two of the most charaderistie fossils, i lueetla 
hghendensis and 31at f 'oyell~6 corbzemis, f o w d  in 
the Lower Cretaceous strata of Sonth Anstralia and 
Queensland, n'ere met ~ i i l i ,  iyhieli ind~cateil heds 
eq~ii\aleirt in age to the Rolliiic r ) o ~ ~ ~ t 1  Series as  tie- 
veloped i n  Eastern hiistralia. I n  this bore-hole sub- 
artesian water was inet nit11 in the saiiilg beds at the 
base of the formation, ancl rose to a height of 420 
feet from the surface; the bore is estimatecl to yield 
a piiinping supply of 100,000 gallons per diein of 
24 hours. 

Since tliis bore \\as l lat  cioirii a good deal further 
light has been thrown on tlre platean by the boring 
which has been carried ont as the construction of the 
Transcontinental Raillray l i n e  procceded. 

Rore No. 4 was piit rlowii af 419 miles 72 chains 
from Iialgoorlie, a t  an altitnde of a imit  501 feet 
above sea-level ; the bore was carried clolx-n to a 
depth of 996 feet. Cores were forwarded to this 
office for  examination, anrl from t l im the folloving 
section o f  tlie strata pierced Iias heen constructed :- 

Granite . . . .  . .  . . 28 ,, 

No. 4 RolY. 
~ ~.. ~-~ ~. 

Nature of Strrtta. 
........ .- .- . .. . .. 

Enola Lirne- 
stone, 434 
feet 

ShaIeB, 467 
feet 

Sandstone (?) 
33 feet 

Granite, 56 
feet 

Hard limestone (? fossiliferous) . . . . . . . . . . . .  
Limestone (fossiliferous) . . . . . . . . . . . . . . .  
White limestone (fossiliferous) . . . . . . . . . . . .  

Shale . . . . . . . . . . . . . . . . . . . . . . . .  

Soft limestone (non-fossiliferous) . . . . . . . . . . . .  

. . . . . . . .  ... 
Sadhy sh& ... '.'.. . . . . . . . . . . . . . . .  

Shale ... 
Hard limesione with biack patches (probably sh$) ... 
Shale and eandg shale . . . . . . . . . . . .  . . . . .  
Coasse and fine sand . . . . . . . . . . . . . . . . . .  
Coasse sand grains (not water worn, probably decom- 

Grains of sand and felspar (decomposed granite). . . . . .  
Biotite granite . . . . . . . . . . . . . . . . . . . . .  

posed granite) 

~ 

'hiclmess I Depth 
in feet. I infeet. 

32 
89 
89 

230 
44 

249 
79 
63 

3 
73 

33 
2 

$1 
3 

6-38 
38-127 

127-166 
166-396 
396-440 
440-669 
689-768 
768-831 
831-834 
834 -907 
907-940 
9 10-942 

942-993 
993-996 

-~ 

In addition to the above, cores have been examined f ro in  two otlrw bores put dowii fimthcr to the wed, 

-- --_____ ---- on the railway line at €3280 inile peg and a t  A310 miles. 
I_ -~ - _ _ _ ~  ___________ ~ 

+ 300 chain Lithograph 26, issiietl by thc 1fepartnit.nl of Lands and Snrveys. 
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Bore 13 at  280 miles is sitiiated at  an altitude of 
abont 545 feet abore sea level; this bore was earried 
dowii to a depth of 884 feet. The cores have beet1 
exaininecl in this offlee, and the section of the strata 
pierced appears to be as follows :- 

0-35 

Natnre of Strata. 

9 
58 

44 

339 

309 

j (yellow - hrown fine - grained 
w pebbly limestone conglomerate 

Soft reddish puggy, in places 
calcareous, clay with white 
fragments of limestone 
(shclly) . . . . . . 

Light yellow gritty limestone 
EIard pinliish-grey limestone 

3 I with protozoan remains . . 
IVhite fine-grained granular 2 [ lirnest,one . . . . . . 

Shales 4 me-grained puggy 
309ft. {"shalc or mnd stone . . 

3,544 
44-102 

102-146 

141;-485 

485-894 

g 
22 
3 * 

acter .. . .  .. 
Hard hlacl&li gritty mnd- 

stone .. .. . .  
Coarse incoherent quartz sand 

with limest,one, etc., f r a g  

li'he Bore a at :310 miles is situated at an altitude 
of  ahotit 508 feet abore sea lerel, and was carried 
tlonn to R tlepth of I J i l  feet. Tii this bore it ap- 
1wars tl ia i .  the bottom 11 struck at a depth of 1,220 
feet below the siirface, iii the coarse quartz frag- 
in r i i t s  ( ~ a i i d ) ,  which may represeiit a bed of sand- 
stoite. 'L'lie tlr.illings from this bore hare beet] eu- 
iliiiitieil l i t  th is  oifice, a i d  Erom them it has been 
foiiiid possible to construct a 
~~ierce i l  I\-hich is as f o l l o ~ ~ s  :- 

Bore 9. 

Thickness I Depth 

I 
Nature of Strata. 1 feet. , in 

25 

23 

13 

35 

290 

5 
140 

25 

ri54 

2 

6 

13 

53 

2 

14 

25 

0-27 

25--60 

50-65 

6-100 

100-390 

390-3115 
395-535 

536-560 

560-1214 

1214- I216 

. 1216-1222 

1222-1235 

1236-1308 

1305-1310 

1310-1324 

1325-1350 

Nature of Strata. 

Xaolinisecl felspar (protmbly j 
and decomposed greenish 
chloritic material with 
pieces of gritty mudstone 
odd crystals of quartz, et-c 

Small, mostly angular quartz 
fragments and felspar frag- 
ments from a granitic rock 

Finer-grained matorial, a 
quartz felspar sand, similar 
to above, but finer in, pain.  
Derived also from a gran- 
itio rock . . . . .. 

rliickness 
in feet. 

14 

> 

2ft. gin. 

Depth in 
Ihet. 

1330-1 364 

1364-1309 

369-1371ft. 
Min. 

The boring 111iicli has beeii carried out since tlie 
report of 1900, referred to abo\ e ,  was writtea, has 
fnriiished ample proof that in this portion of the 
artesian area of the Encla Division tlie water ob- 
tained will not rise to the surface, biit has to he 
pnmped. 

The Eucla ( l'ioceiie ? )  1,iniestoiie maintailis n 
fairly uniforiii lithological character orer its vliole 
area though it raries in thickness, as o f  coiwse woiilil 
only be expected. 

Tlie sltaley beds heneath the liniestoiie wonld seem 
also t o  be getting innch more sandy in character, as 
tlie \rest r ip  of i l i e  basin is approached. 

A i i  extensive series of fossils Etas been obtained 
from the Encla limestone wliich yet await palzoiit o- 
logical examitiation ; the resnlis shoiild throw a good 
deal of light as to the precise geological horizon of 
the series. 

nmr' BORING AT MOORA IN ITS CEIOLOGI- 
CA11 RE IATKONSHIP S. 

Cores from tlie hore which is being put doivn at 
Moora in search o f  artesian water hare been ex- 
amiiied. The bore has attained a depth o f  2,230 
Feet helow the p o n n d  surface wliich is 606 feet above 
sea lerel, atid has as get not met with any water. 
The beds underlyine the Coastal I'lain to the weqt 

of sandstolies aiid sliales wliich are 
occasionally plaiiconitic, overlaid iii cert aiii places 
with limestones. These beds which coiitaiii frag- 
ments of Osfrea atid Znoceramins are apparently of 
tlie same geological age as the Ciirgin strata (Pre-  
tar eou5). with \diich they are probably coterininovts. 

The geological importance of this hore lies in  the 
f a c t  that it i s  the only one in  this latitade which has 
been carried clo\ni it) the Jurassic beck ; sereral abor- 
tire edorts hare been made to reach these by means 
of  dcqi hores tieticatli tlie ('retweons rocks of the 
iiid rolmlitan area. Tlie irnportance o f  these Jiirassic 
rocks from the hydro-geological standpoint is their 
permeability which leiids itself to the absorption and 
transmission o f  water, whilst the thickness of the 
foviiiation gives it n large storage capacity. 

tl'lie cores from the Moora bore, from 800 aud 900 
feet (shales), contaiiied impressions o f  a fern leaf- 
let (Trxewiopteris) aiid portion of a cycacl frond, 
wliicli appears to  possess the characters of the genus 
Otoiamites and others too indefinite to be certain 
about. These clearly indicate a Jurassic age for  the 
series, and serve to connect them with those from 
hlingene\\*." The cores above 1,100 feet from the 
surface weather very rapidly on exposure to the 
atmosphere. The qreenish coloiir of the rock is due 
to the presence o f  glanconite. 



'I'lie folloiring is a record of the strata pierced in 
$0 far as may he arrived at Prom a careful examina- 
iion oI' the (wre sniiiples supplied. 
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Nature o i  Stvatta. 

Grit . . . . . . . .  
Greenirih drift xsnd . . . .  
Da;llr angular grit . . . .  
Coarse grey Hand . . . .  
Grey shale . . . . . .  
Shale . . . . . . . .  
Grey grit . . . . . .  
Shale (with plant remains) . . 
Grey grit . . . . . .  
Shale (with plant reinaius and 

two thin seams of lignite) . . 

Coarse grey driit ssiid . .  

se green grit . . . . . .  
(hey sandy mic,zceous ihale . . 
Grit with rounded qusrtnte pebbles 
Pyrites nodules . . . . . .  
Limestone . . . . . . . .  
ilficaceous shale . . . . . .  
Grit . . . . . . . . . .  
Micaceous shale . . . . . .  
Limestone . . . . . . . .  
illndbtone . . . . . . . .  
i~ . _  bandy mica shale . . . . . .  
Earthy fine-grained and carbonace- 

011s gannlar limestone . . 
Fine-grained grey micaceous muddy 

Pine-pained mudstone . . . .  

pit . . . . . . . .  
Hard quartzose calcareous nrittv 

U "  

coigloinerate . . . . . .  
Micaceous shales (quartzose and 

earbonaceous) . . . . . .  
Calcareous grit . . . . . .  
Soft sandstone or grit . . . .  
Soft shaley mudstorto . . . .  
Sandstone or grit . . . . . .  
Grey calcareous saiidstoiie . I  

Sandstone or grit . . . . . .  
Grey micaceous mudstone . . . .  
Soft muddy sanclstolie or grit . . 

172 
90 
20 
ti9 
6 

, 48 
179 
22 

400 
9 

134 
24 
26 

106 
4 

06 
120 
2s  

19 1 
3 

21 
21 
86 

37 

32 

8 

58 
7 

47 
22 
06 

2 
84 
5 

23 

172 
268 
288 
357 
352 
410 
580 
fill 

1,011 
1,013 

1,147 
1.169 
1,196 
1,300 
1,304 
1.370 
1,490 
1,518 
1,709 
1,712 
1.733 
1,754 
1,840 

1,87G 

1,907 

1,916 

1,974 
1,981 
2,028 
2,050 
2,116 
2,118 
2,202 
2,207 
2,230 

- 
It i s  possible that the beds belox 1,100 feet inay 

represent tlie Carboniferous series as exposed to the 
iiortliwartls iii tire Irwin River Valley. 

11 is to I w  Iioped that boring operations will be 
cwit inaei i  iiiitil tlie t m e  of the forination lras been 
nneqniroeally reaclieil, as the results to be expected 
from f liis bore have tiiore than local significance. 

LLNI) I I INFXAL AKI) AL- 

PLAINS OF T H E  SOT~'IX-WEST DIVI- 
sros. 
i m )  RESOVRCES oTi7 TXE COASTAL 

(H. P. ~~OOU\TARI~.) 
tlie field seasoil of 1914 two sections of 
ha \e  heeii completed, the first being that 

vliidi lie5 bet\! eeii 1 lie Melropolltaii ,\ica reported 
on last year, ancl the I i~i i i  District exainiiied by Nr. 
Cmipbell some years ago, a i d  the second the section 
lying to the south of Mr. Saint-Smith's surrey wliirli 
tcriiiinateil at the Maugaret and Rlachrood Rirers, 
f i m i  wlircli poiiit aii examination was made as far 
as the Frankliii Riwr  upon the Sonth Coa4. 

Section [.-This area lies to the northn ariii of 
Perth, exteiiiling from Waniieroo and Gingiii to the 
i l r ro~vsmi th  Ri\-er ancl hrr ino and betnreen the coast 
to a short distaiice cast of the Midlarid, or betmeen 
115de:. n n t l  116dc.2. b i t  longit~irle ancl 29deg. 20 
Iiiiii .  and 3liXeg. 30 min. Soutli latitude, being 135 
miles in length with an average width of 45 miles 
or c o l  er itin an area of (i.0'7.5 sqiiare miles. 

T l i i h  p iece  of  \iork n a i  couiliicteil nnder the inoit 
rliv& aritaqeons roiiditioiis owinc t o  tlic s e ~ e r e  
drouqlit from wliicli this Stai r  I 
aiid i r h i ch  was Imriicdarly art  

this strip o f  countr at first coiisiits o f  a \\Tide iandp 
1,lain \\ i t h  iiiii~eroi 5~ ainps, hoiindetl npon the vest 

alcareons sandstone coastal hilli, aiid iipon 

In travelliiig in a iiortlicdy tlireclion from 

oalcropping along a line which len\ e~ tlie scarp near 
Macliea and rims 111 a northerl:, rlire.ctictir toirards 
Nogiimber aiid Iloora.  
A. few miles nortli of ,2log:uiiiher the hitherto \rell- 

defined bare pieissic escarpment becomes less 
marked, its illace hein2 tnhrii 17) a ieries o f  IoIT~.. 
roiiuded hills, \rliich are often ioil-co\-ered e ~ ~ i i  t o  
llieir sninmits, ivliile at the ltase o f  these liills there 
i s  a belt wluch T ariec: in nirltli from a f e w  cliaiiii 
t o  a mile o f  a banded carlictnated clie~t-ro<~li. This 
latter i o  tlie nortliwxnl o f  J1oor:i fot 
talies the place of the cne 
aliiiost coiiliiinous scarp i ~ n  
gin of tlrc upper or inlaiitl platean, 
o f  Wal  lieroo tliis also loies its con1 iiiuiis only out- 
cwq>ijing liere ant1 there n i  iiolativl hill ridqei a 5  

far north as cloor(iwT', I t c ~ p o i i d  wlii(>Ii i t  i s  not met 
with. This formation cleii rly represent 
i t s  lmiiderl appearanre h i u p  prohahl 
metasoinatic replacement o f  otlrer min 
silica. One sirikinq Peiitnrt~ of tliis 1x11 
cliert is t l re  caverii\ aii i l  iri1,siileniw vliicli are inet 
nit\\ tliuonqliont its eiitiw length. soyie w c a b  as ,Jiiigie- 
? f i n ?  nmr IlTat1ieroo. 11~1iig o f  I cry coiisiilerable 
(llirieii~ioiis. These ofteii c~>n la in  giiano ileltosits, but 
llie qiiantity is hi t lw rfilnlitv 1 PYY T xriahle. 

'l'ii(, vlieri beli i i  tccl 111 oiie or tn-0 localities 
T\ ill1 irregular rlepo, Iiaril rr)5talliiie liniestone. 
I t i i t  iiinch inore fre iviih tri i~ ertiiie ileposits; 
this \\ onl t l  siicgeil 111 I l l  par1 at Ie21st as R 

iiliceonc: replacenieiit of carhonale of  litlie. : ~ n d  if 
IT as the case it n oiilrl fumiih a kii1)le solution 

of' the origin of the caves and other sahsirlences sinri. 
tliece coulrl he hroiiglit about by llie inh-eqnent re- 
moval of unaltereil portions of tlie cnlcxi~eous rock bv 
p ~ o l a t i i i g  nieteoric vater .  

Tiet \wei i  TTatliei-oo anti ('ooro~\ ail c4erwtecl lract 
o f  sanrl country almost coinpletelv .coiiceals tlie crys- 
talline ritcks x-liich o i i l )  ontcrop liere and there, 
wl i i lp  t l w  \and ltlainq e\-teiitl f o r  a c;oiriideuable dis- 
l a i i c ~  inlaiiil. 

To tlre nortlivrard of Coorow n iiiore or less con- 
tiniions esposnre of the meissic series oiiterops in 
the form of low rolling liills iisnally soil covered. 
They tlo not, I iovewr, follow tliai marlieilly straight 
line so noticeable further souili, ne~tliei~ do they pre- 
cent a 4eep fare to  the lower plateau. Between the 
oritcrop of the ci*ystalline ~ o c k s  ancl f l ~ e  face of the 
Darling Range is a trart of elemted sandy country, 
the highest portions of ivhicli are irstially capped 
with laterite. This lower plateau rxteiids from 
Miicliea nortlin art1 in a gwdiiallv widening form to 
('ochlesliell Gdly,  a disiaiice of aboiit 100 miles, 
starting at the soiitli from nothing and attaining it.; 
niauimum y&Itlr o f  50 mile.: h e t ~ ~ e e i i  Marc1ta:er oii 
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tlie i\litllaiid Railway and Cocklesliell G~illy near tlie 
coast. This platean in fact lies between two faults, 
or more correctly speaking, tlie bifnrcation of the 
great Darling Range fault, one branch of mhich 
splits off and riins in a north-westerly direction from 
Alaehea and the other coiitinnes i t s  more northerly 
coiirse to TVatlieroo. 

To the northward of Cocklesliell and TVatlieroo 
all evidence of the presence o f  the fatilt is lost, the 
orrtc~ol,  of the crystalline rocks becoming more irre- 
cnlar lint asiiim~ng a general direction more nortli- 
7) wtcrlj,  \rliile the edge of the loner platean recedes 
fiom the toasi ;  consequently the width of this latter 
ii only 20 miles on the Arrowsmith Riler, 

In the sontliern section of this area the siirface is 
nnciiilatiiip, the ion-er 1)orlions being sandy, while 

tl by tlie Moore anil IIill Rivers 
wliich flow across it in deep ralleys, the banks of 
the former being ofteii practically rertical and the 

rafion-like. In tliese banks practically 
a111 I)eilde(l fine-graincd salidstones and 
liales of rarious eolonrs are exposed, but no 

Iinie~tont~ betis or  indicalionh o i  fossils \rere observed. 
Slany heavy springs of exce1)tionally p r e  water 

break out along the eonrse of these streams, the rlis- 
charge of n liicli in the JIoore Rirer t alley being par- 
t rciilarl> farce. 

Nortli\\ar(l of the IIill Rirer  the surface of tl 
platean is more broken, i t  being intersected 1 
nuin(~rons 7 alleys in which swampy fiats often exi 
nliile the remnants of the original surface now con- 
v i t  of flat-tol>ped or conical hills similar to those 
in the colintry around Doiigara aiid Geraldtoii. 

in i lie neigl~bonrliood of Pingin the €ace of tlie 
I h r l i n s  liaiige is broken by a series of ralleys, tlie 
iiiterveniiig spurs between \~liieli are capped by a 
deposit of chalky limcstone containing C'retareom 
fossils, \~:liile in the beds of the ralleys and on their 
sides there are extensive deposits of diatomaceoiis 
rock. 

These \alleys rise rapidly on to a sandy plateau, 
nliicli extends in an easterly direction for abont 10 
miles, or to the base of the oiitcroppiiie, crystalliiie 
sesies. 

Kiiinerous lieavy springs break out in tliese ralleys 
a t  tlie base oP the sandstone, nliich ~rould  appear to 
ii dicale the presence of an imperrious bed snch as 

ing beneath it, hiit no outcrop is 
masked by the diatomaceous beds. 

The 71 ater from these springs i s  not calcareous, 
vliich leads one to the conclusioii that the chalky 
h e s i o n e  beds do extend inland beneath the sandy 
platean, but a1.e only isolated deposits of a more 
recent age. Capping the spnrs, \vhicli siipposition is 
siipported by tlie evidence afforded l)y a series of 
bores arid shafts snnk upon one of these cappiiigs 
with the object of testing the quantity of rock arail- 
able for  cement niannfactutriiig yarposes. The sec- 
tions afforded by this work prore ronclnsi\-ely that 
the chalky limestone is a deposit of rery irregular 
1 lhicltnesi restiue nnconformably iipon a clay bottom, 
haring no relationship to the series forming the 
platcau, wtliich latter can be traced irt one continiions 
belt in a northward direction to the Trwin district, 
wliere fossiliferons beds ha\-e been discorered, the 
age of wliich was determined as Jnrassic. 

Nortlimird of Gingin the Darling Range scarp 
presents a bold unbroken face of laterite-capped 

are capped n it11 laterite. 

~niit lsto~ie to the Coastal I'laiii for n 
miles, or to that point at \vhich tlie Moore Rirer de- 
kjowhes, Trhile from this point nortiivc-ard, Rltliough 
t lie hill face is more 1)rokeii, the sandstone range 
coiitinues to riin in 1)racticallj7 a straight line for  
a distance of GO miles or to the nionth of Cockleshell 
Gnlly, where the Darling Range may be said to ter- 
minate, since northward o f  this the scarp i s  non- 
existent. 

At Yatberoo atid Dandaragan f ~ \ w  extensive basins 
occiir in which the low hills are capped by a similar 
chalky liniestone to that of Gingin, wliile the bed of 
the valleys is composed for  tlie most part of dia- 
ioiiiaceous rock sipilar to that a t  Gingiii which, as 
there, yields a highly fertile soil. 

Here, as at Gingin, niiine s spring? break oat, 
but tliese, like those previoi referred to, are not 
highly charged r i t h  lime, pr ng that they liave no 
connection with the calcareous beds, no trace of 
which can be cliscoi ererl in a deep valley which ex- 
tends eastward from Dandaragali in the direction 
of Aloora. It is there-fore assnmed that tliese basins 
in  the Jnrassic plateail existed prior to the deposi- 
tion of tlie Cretaceous limestone. 

Upon the tops of several of the hills on tlie platean 
snrrounding Dandaragan there are deposits of iron 
phospliates associated with the laterite eappings. 
'These deposits consist of bone beds in ~ ~ h i c h  teeth 
aiid other Saurian remains are fonnd, but these are 
too fragmeiitary to adniit of cletermination. The 
fact, howerer, remains that Sanrians existed here 
~ i r o l ~ ~ b l y  diiring the Cretaceoiis period, wlreti in all 
probability shallow m-ater conilitioiis pertained above 
tlie siirface of wliich tliese small laterite hills rose 
as islands, upon which t h e  reptiles rested or baskecl in  
the rays of the illesozoic siin. 

Between the base of the lower platean and the 
coasial hills lies a tract of undutlatiiig sand plain 
country, whieli arerages about 13 miles in width for 
a length of 110 miles. This plain terminates a little 
to the nortliward o f  tlie Hill Rirer, at which point 
the Jurassic formation impinges npon the coastal 
liills, but nortli~varcl of this the plairi again forms 
and attains a width of 10 miles on the ArroirEniitli 
River. 

I n  the areas of  dcpression 011 this plain calcareous 
cleposits of a inarlg character are comm011. T l t e ~  
in all probability represent old lake he& \Tiliich at 
one time existed in tlte depression, mirsed by tile 
subsidence that took place npon the westerii side of 
the 1)arling Iiairge fatilt, the tlowii-throm beillc 
picatcr alonq this line than nearer the oceali. Conse- 
quently the coastal hills still remained abore the sea 
lerel. thus forming a barrier which impoiiiided the 
11 ater hongl i t  down by the rirers. 

These calcareoiis deposits are fairly well developed 
at Riills Brook oil the Midland Railmay line, but are 
also of freqiicnl occurrence along the valleys of the 
Moore River and Gingin Brook, and in sereral other 
localities fnrther to the northward. The geological 
nne or  t h e  ],lain del)osits has as yet lleen tulde- 
termined; all we know for  certain i s  that tltey are 
post-Cretaceons, but probably coniparatively Recent, 
since a t  other points on these coastal plains nrhere 
the calcareons mark are still in tlbe process of for- 
mation from roinminrited shell beds, some specimells 
of the lattev prore to be of recenl marine anil ec;- 
hiarine types. 

The entire stretch of this coast line is formed by 
a belt of calcareous sand 'hills, whicli in places nearly 
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mwh linieslonci. It is often covered by recent 
drifts, which wxnetimes are o f  considerable ex- 
and liave soiiic~liinel; traversed !lie entire width 

of tlie belt mhicih varies from three to 1 0  miles. 
These hills have only been breached by the Hill 

anil lloore Rivers, the I-emaiiiing streams dischargine 
their water into laltes or sivainl)s upon the plain 
I d i i n t l  them. 

Jn elevation these hills exceed 400 feet, while where 
sectioiis are exposed !!hey are found to be composed 
of false-bedded ralcareoiis sandstones. In t l i o s c k  
Iwalities d i e r e  tlie carbonate of lime predominates 
in er the sand, large caverns often festooned with 
itnlactitei arc of conitnon occurrence, and are oflen 
also oC considerable extent, mhile in some instances 
they contain guano deposits, resulting from the ac- 
crtmnlation of bat, bird, and ariiinal excreta. This 
deposit Iias consitlerahle niaiitirial d u e ,  but it is 
in too limited quantities and freqnently contains too 
high a Iiercentage of salid to be of any commercial 
ialrie except in the immediate ricinity of its occnr- 
rence. 

SPr f i on  IT.-This section starts at Nannup, on the 
Rlackirood River, which is situated ripon the Dar- 
ling Range scarp, 162 miles south from Muchea, from 
Jvliicli point this f;tult liiie ha.: been described in the 
Iireceiling section. 

rom the Blaclr.sood Xiver the boundary of tlie 
talline rocks is not generally very pronounced, 

s111ce tlie range does not present such a bold escarp- 
meiit a i  it does further to the northward, rock out- 
crops as a rule heiiiy only met with in the valleys, 
siiice the spnrs are al~vays covered by lateritic 
gravels, mliich overlie tlie jnnction of 1 he gneissic 
rocbs with the Donnybroolr series. 

This boundary can, homT er, hr iiiuallv traced with 
:I considerable degree of acciiracy by the presence 
of ronniied qaartzose bonlders in the laterite which 
are deriyed from tlre disintevation of conglomerate 
1x11s belong5ng to the lien er g ~ o u p .  

At places along this viiii_oe face, stit’li as Scott’s 
i ipoi i  the Donnellg Rirer. !nassire dykes of qnartz- 
1)orplij ry may be observd,  vhile farther sonth on 
the old oil leases situatcil on the TT’anen River horn- 

and ampliil~olites are exposed. 
From Call(~n1) li’oril on tlie Waii-en IZi\ er to the 

contli coast no cvyilnll~ne rocks ontcrop, !he whole 
cd by extensire sand drifts and 

calcareoiis sandstones, n4iich lattcr at Callcup Hill 
attain an c.levation of XI feet above tlie sea level. 
At Tilaclc Head, however, a hornblende-gneiss out- 
crops. having a defined strike o f  a little east of north 
and dip of 45” in a nesterly direction. This may he 
accepted as the sonthern extremity of the Darlillp 
Ranee fault. Lying upon the western Rank of the 
Darling Range is a more broken but elevated strip of 
conutry wliich is the southern extension of the Donny- 
brook series. In this area all the hills are cappe 1 
with latcrite gravel while the intervenitiq flats are for 
the most par t  sandy. Tn some places extensive de- 
posit< o f  sandy shingle are exposed, particnlarly near 
tlie r(lqe of the crj-stallinc rocks. This apparently 
results froin the disintegration of condomerate beds, 
!he Iieh)ilci: and boulders in which are of the nsnal 
flattoned oval foim com11ion t o  shingle, while they 
usually consist of a granular wliite quartz, si,milar 
beds of which oocur at Collie, Greenbnshes, and 
‘Donnybrook, and at various points between these 
places. 

T n  one or tn7o places in the beds of the Rlaclrwood 
a n d  Donnelly Rivers, and also on Fly Brook, a branrli 

of the latter, beds of a black, lnstrous lignite outcrop, 
v\ hi& wtien tested in the last-mentioned locality by a 
11 innher of sliallo\\~ bores, 1)roved to  coi 
ber of fair-sized seams interbedded m 
eeoiis shales and sandstones, which rocks are identical 
with those associated with the carbonaceous deposits 
met with in the bores further north at  Mill Brook- 
a hranch of tlie St. John’s Broolr-and at  Rnsselton 
and Xewiown, also in Illurphy’s Shaft a t  Donny- 
brook. Since, however, only a hand drill was em- 
Ihyerl  no (’ores were obtained whicli could yield plant 
rc~inains, coiisequently their age is still nncletermined. 

This belt is narrow at  the south end on the Warren 
IZiver, where the beds referable to this series are es- 
posed only for  a width of 1% miles, but northward 
it eradually widens to the liead of Rarlee Brook (the 
iiortli branch of the Donnelly River) froin which 
I)oint it spreads out in a westerly direction along the 
Y,lack\rood valley until it strikes the granite of the 
(‘ape 1,eenmin-Natnraliste ridge. 

This formation in all probability estends in a 
sontlierly direction to the coast, bnt it is here covered 
by more recent for*mations. Lying immediately to the 
s o i i t l i ~ m l  of the last-inentioned is a tract of lom- 
lying oyeii swampy flats, whicli e \dentIy represents 
the bed of an old lagoon, into mliicli the Donnelly 
and Rlaclr\vood Riiyers discharged prior to the breach- 
ing of the coastal hills. This plain is densely 
cowred by low scrob or rushes, and is 45 miles in 
length bg ail aretape .ividth of six miles, hut it ic; 
much narrower a t  hotli the eastern and ~vesterii ends. 

his swampy tract and the coast, and ex- 
n Rlaclr Head on the east to Flinders 

Day on l l i r  west, i s  a range of calcareous sand hills, 
O F  \rliiclr the highest peaks often attairi an elevation 
of i’i~om 300 to  750 feet. 

This belt, which arerages about four  miles in  width 
in places, presents a bold cliff face to the seaward, 
but this section of the coast is more usually fringed 
hy a \ride, often steep, sandy beach, drifts from 
which are  often piled tip over the sandstone hills to  
a considerable elevation, and oftell of great extent. 
rn section these sandstones are always seen to be 
false-bedded, the layers of sand grains rarying con- 
siderably in size while some portions are  ,much more 
hielily calcareous than tlie others. Basaltic rocks out- 
crop at  several points and good exposures may be 

11 at Black Point, the D o n n e l l ~  mouth, and a little 
iiorthmard of Silver Moiint, while patches of a pecn- 
liar deep red clay observed in several localities pro- 
bably indicate the presence of these rocks beneath 
1 he surface. 

At  Darradup, about 15 miles down the Blackwood 
River, and just below its junction with the St. John’s 
Brook, an outcrop of porphyritic basalt occurs in 
the river bed, while it is highly probable that a more 
detailed survey will reveal many others in the river 
valleys. 

The entire area lying between the Blackwood River 
on the north, the coast on the south, the Darling 
Range on the east, and the Cape Leeuwin-Naturaliste 
ridge on the west, forms the reputed Donnelly- 
Warren Petroliferoos basin ; a careful examination, 
however, has failed to  disclose any evidence of such, 
the entire foundation for  the assumption that oil 
exists in  this district being built upon the occur- 
rence of very high grade asphaltnm washed ixp along 
the coast. c 

Upon the western side OP this area the crystalline 
rorks again make their appearance along a line har-  
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ing a11 aveiage widtli of wren miles, which exteiids 
i’rom Ca”e Naturaliste on tlie north to Cape  Leeuwin 
011 [lie soutli, a tlistaiice of 56 piiles; but upon this 
S I &  of the basil1 tlrwe is 110 scary or other evidence 

T l i e  straighttieis o f  the fine of outcrop as mapped 
may suggest a fault,, but this is in reality oiily ap- 
proximate, being arrired at  by connecting the only 
three points to wliwli surreys hare been carried out; 
the Imlance of she country being \ eiy roirg 

re accurate mapping of th 
?sitate the expendittire of more tnne tliari 

-ants, particularly as the junction 
ing to  the CO\ ei-iiig o t  latcritic’ 

‘i’hat iio faulting exists oil this margin of the basin 
i5 de~noiistrated by certain bore sections obtained in 
the searcli for c o d  eastward of Cape Naturaliste, 
~ i~h ic l i  proves the granite bed to grailually rise from 
beneath the nontiybrooli series (c-tde Bulletin No. 
44). 

Along the western face of the granite bell and 
restiiig directly upin  it  are a series of false-bedded 
c’alcaieoos saiiilstones, which average about one mile 
ni width. These often rise to a considerable elera- 
tioir (from 350 to  ‘750 feet ) ,  aiid vary greatly iii 

copposition, portions closely approaching a higli- 
class limestone, ancl when such is the case numerous 
C R V ~ S  are met with, the majority of whicli are ricliIy 
festoonecl with stalactites, sonie of x7hiclt are of ex- 
ceptional beauty and mniety. 11-1 some of these 
caverns recently many boues of extinct marsupial 
types liai e beeii discovered ; this indicates both their 
greai antiquity an11 a difference in climatic condi- 
tions since at  the present time the natural rcgetation 

a. lijnitecl number of tlie smaller 
s. These sandstones as a rule pre- 
the seaward a t  the base of ~~l i ic lz  
<i foiin ledges and islets. 

At several points sand drifts have been piled up 
from t l  e beach o v a  tlie saiidstone liills, one near 
iinineliri Jiay liarin2 travelled inland as fa r  as liarri- 

\ e r  two miles, arid ~vas  oiily 
planting and bnshing. 
Read and the Darliiig Range 
he E’ranlilancl River there i s  a 

marlrecl change i n  the rouiitry owing io  the absence 
of the Doiiiiybi-ooli Series. 

‘rlie southern etlce of the gireissic platean can lie 
traced i n  an easterly iiirectioii from Callcnp B’orql, on 
tlie IVairen RiT er, t o  the Sliannon River, a distaiice oC 
30 mile.:, hut beyond the boundary is lost sight of 
Iieneatli an rleratcd s n  a 
are iiiiineroiis lakes ancl 
is 1,alie Mnir, n lricli I 

piileq, but tlii.; oiil;, contains water after heal y raiiis. 
Souih\varcl of  the qneissic plateau the conntr.y is more 
bi oken, high evarcl capped ancl liai-ri-clad liills being 
interspersed with sandy valleys, in which there are 
itreains or sr\~xnps. 

On  tlie rides of the hills porphyi-itic granites and 
dolerites outcrop, and this belt of conniry extends for 
a vic1i.h of 20 miles, after mliirb it is corerecl by tlie 
coastal sandstones. 

The sandstones of this section are not often highly 
calcareous, wry  little of it exce1)t the capstone being 
of  good enough quality to burn fo r  lime, but other- 
\Tire they are identical n i th  those of the western 
coast. 

L the presence of a fault line. 

osed in a clif1 face, ~vhicli  

o f  th is point, Iio\\mer, for 
series i s  rqreseiited on 

by a 1o\v, iit~rroiv be!t ol’ parrallel iaudstonc I iilg 
about one iiiili. In 7 5 i d t h .  From here to Srciolie Inlet 

1 itlnal liills ofteii attrt 
The Coast line ol’ ilii 
I)’En~recasteaa\ 15 o f t  
backed iii places by lo\\ 
i a u d  drifts are ot’leii p 
granite a1 e of coniinmi occurrence. 

((1 foii~itltitro~~ i t )  il lieiylit 

Between I<rooiie nnd Nornalirp Inlets t i l e  crysial- 
lie fi-iige CO 

lasseh lihe Cliail 
oint NUJ t s, an( 

ceetling (iOO feet, and doiuiiiating the sandstone series 
11 iiicli lie behind tlierii. 

‘Clicse saiitlitones occur in  the form of a series of 
more or less I mrallel mlges having a iiortli-easterly 
tlrrection, and prc sei steep face to the eastward, 
d i i le  that to  the we rd is a gm,ilual sloi’e, which 

te.: their aeolian origin; their ar- 
a t  riglit angles to the tlireetion o f  

y) ,  mhicli agrees with 
dip of the false-hedcletl 
and f u r l  her wesiwalyl. 

In the iear  o f  these coxjtal liills are iiiinieroiir 
lloir sheets of water, mliich are 
These ale invariably fed by rivers 
ieimelves i n to  them, an 
14 quickly blocked by 
ea or piled tip by the iv 

f i r e  heaxy sconr ceases, these lake? are as a rule per- 
fresh. Very often illis bar 1s built up to srlcll 
at height a i  to  cause a ’i’ 

rise in the water feiel of the inlet, wlien, uirless as- 
r i s  unable to break tlirongh; 
rea oC land piay he flooded. 
a start the trater rapicily 

de cliaiiiiel, Whicli it will lieep 
o p ~ n  until U state of equilibrium is established. 

inlets deposits of browri coal are 
often c l i i c o ~  eietl nhicli are oCtei1 accepted as indi- 
cations of coal, biit 7 ;tre in reality oirly bog ile- 
p4its, mtl ol’teii car1 I large percentage of sari(]. 

WESTONTA AND Sl’RROVNDING DIRTRTCT. 
(T. BLa~rcTIP~ol3u.) 

‘Clie area emhrackl in this i i i tci* i in rel’ort is bounded 
by the Rabbit-proof Fence on the west, the Bullfinch- 
Hope’s Hill belt on the east, l’ertlr-I<aleoorlie Itail- 
way on the sonth. and e-dends northward to it line 
ilravJn vest from Goldeii Valley. 

phicnl featarcs are very 
similar to those of the southern portion of tlie Yil- 
garu Goldfield, already described in a previous re- 
port .* 

Briefly, the surface consists of low-1j ing ridges 
running in a general nortlr-west and south-east direc- 
tion. between whicli t he country is flat or undulating, 
and for  the most part covered with sandy soil.; and 
i hick scrub, tlionglr small belts of good miniiiq timber 
are by no means scarce. The ridges are insignificant 
as landmarlis, the inaximiim elevation of their crests 
beinq not morc than 2100 feet above the intervening 

ToPor,r~hi.rru.-TIie topo 
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conntry. By Ear the most prorninetit laiidmarlis are 
iiite ktioh~, rising abru 
liliiy beell lOf ('011 

and i i i  coriseyoeiiee ha\ e been iised for  trigonomet- 
rical survey statioiis. i\ large line of dry lakes, 1 
to tlie west of Cioldcii Yalley, breaks the mono 
oP tlie lanclscape. 

A(TE~~Ts'~-IcR.-Fo~ tlie most part 
the rock-iiiais in the area under consicleratiori is iiias- 
SII e gi aiiilc, iii which occur limited and isolated area? 
of greenit one with one Inio\~n 3 er7 srnull area of rotiis 
of sedimentary origin. The most important of the 
greeiistoiie bells is one ~ ~ l i i c l i  extends from Botlalliii 

Station to s o i ~ e  f e n  miles west 01 Iloi)claliii 
he sedimentary seriec occtir a t  the Coinitoclr 

groiip of leases. 

A.--&lassive granite which i s  the staple rock of 
liiig granite knobs. This rock is often 
ned atid iieematitic iii strncture. At tile 
vitb the greenstones it is sometimes found 

to be distinctly gneissic, arid as such inay be clifferent 
from llie next class. 

This class may be 
a deuixatire of the first class, but snch has not yet 
been proved. 

C.--D>7lte iiitrvlsioiis of granite 1 1 7 h i t h  may be fine 
grained or pegmatitic. Both mrietiei are extremely 
common. 

( 2 )  Basic or Intermediate _7io(.I, s. -- Nninerous 
lariations of th is  important class o f  I . O C . ~ S  are to be 
found in the field, and thonph apl)areirtly they repre- 
helit diffcwni tyl'es, it is iioabtful wlietlier they arc 
riot modifications only of the sa,me rock-maiq. 

A temporary classificatioii inade with reference to 
their conipositioii aiid textnre resolves itself into 
lliree imiii divisions :-(A) Dioritcs, (€3) Ampbibo- 
hie<, ( V )  Peridotiies. 

B.-Tsolated giieissic granite. 

Of tliese the firii liai iiimieroiis variations :- 
( a )  Normal &ioritcs: a rock in vliich the horn- 

1)leiidc aiiil ~~lagioclase ar(1 iii approui- 
mately equal proportions. 

( 1 )  1 Fine-grained felspathic diorites in which the 
felspar predominates. 

(c)  Fine-grained horiiblende diorites in Tvhich 
the hornblende is excessive. 

(d)  A distinctly giieissic variety. 
This particular class has been isolated in thc 

mapping fairly coi isively. It lias been found im- 
~)osxiblo to inal) ir vidiially the uariatioiis oiriiiq 
partly to the lack of ontcrops and nndergroiiiid 
workings, and largely on acconnt o f  the grachial 
chalice o f  oiie variety into another. 

The mapping, however, is practically romplete, for  
the rarioirs granite types and certain of the basic 
members have also beexi more or less isolated by 
d e fin it c" honn daries . 

Sufficient petrologicxl and cliemical work has been 
done to prove a grailrial change, in certain instances, 
frcom m e  rocli type to airother, and it is to be desired 
that fnrtlier investigations on the type specimeiis 
rollected in the field and on the Core .samples from 

fonr bores piit down by the Edna Rlay Compaiiy 
1 given to  the writer by their iiianager, Rlr. hI. 
lliarus, will throw sli11 further liglit oii tlrii sub- 

ject.  
Studying the rocks from ail economic point of 

view, two types only have been foriiid containing 
lotles 111 cvliich gold or  the hase riie/nls occi~u 111 coin- 
mereial qiiantities, viz. :- 

(I) The greenstones, 

every probability of pay 
thongh perhaps only in small V C I I I ~  similar to  those 
in the vicinity of Marrel Tlocli. l i i  the vicinity ol' 
Boodalin Soak two veins containing higlily payable 
?old conteiits are at present being worked, -nliich 
Iiai e beeii disco\ erecl quite I ecriiLl;y, TZ liile other 
prospectors have been working at rarioris points in 
the same vicinity for  some considerable time. 

( 2 )  OE the second series of rock containme, pay- 
able lotlez, only one area has so far heen itiscoIered, 
and is practically eoiifined within the areas enibraced 
by G.&L.T,s. 2238, 2180, 2291, 2.370 at the snrface and 
probably extending at; depth i n t o  Cr.Rl.Ls. 2168, 2355, 
2615, and possibly 2644. This limited belt, which is 
without donbt a mierocline granite giieiss, occurs in 
the form of a lens aiid is completely swrouiirled with 
the basic rocks. The planes of foliation in  the gneiss 
riiii approximately parallel with its western bound- 

I . P . ,  Xort Ir 40tle~.-GO&g. TY'est, and clip to  the 

Tlie footwall rock of the gneiss is an eslremely 
rock (43.6 per cent. silica), and is prok~ably a 

otite. There i s  little doubt that it is of a later 

11-eaqt at a variable angle. 

age than and has intruded the gn 
Throughout tlie gneiss are 

reiris varying in tliicliness froin mere threads to  
qnartz reefs with a maximurn tliicicuess in places of 
40 feet. A rougli classificatioii of the qiiaulz veins 
seenis to point to  two varieties : (a)  T eins ocriirring 
in fissures across the foliatioii I'laiies (the priricipal 
gol(l-1xaring I eiiis), (b)  winller ant i  less regular 
treiiis following more or less the planes of foliation. 

Of the foriner class the Edna Nay reef embracing 
i ts  continuation, the Ediia May Cei i t i~~I  reef. is by 
Par the most important. 

Miiior ones, such as in G.M.L. 2570, No. 
May Crolcl Mine, a vein in No. 2 Slini'i ( 
is shomii on the geological map. 

The Eiliin May Central reef presents OIIP or two  
striking features. 

First, the strike i s  out o f  the ordinary, aiid varies 
from oiie of Nortli 73deg. East in the Central gronnd 
to North 30deg. East in the Edna Rlay groniid where 
encased by gneissic rock, bnt eventually to  one of 
North 7Odeg. West where the foot~vall  i s  greenstone. 
Thas the lode is almost horseshoe in shape, 01- rather 
more resembling a hook. 

miTlieii in the pieissic rock the nnderlie is to the 
north-west, whilst that of the south-vestern end of 
the reef i s  to  the north-east. Both tliese nnderlies 
are variable, bat  in each case the atigle is greater be- 
low the 75ft. levels than above. 

The lode itself consists partly o f  qnartz through 
which are  bands of liaolinisecl material, though tlie 
eastern portion may better be described as a succes- 
sion o f  lenses and bands of quartz mixed mitli kaolin 
and conntry rock. 



Fragments and remaiiis ok felsl)ar crystals also 
occur iii the solicl quartz itself, wliicli incline one to  

Sarron graiiitiv dykes are frecliieiit i n  t lie giieissic 
rock, a i d  111 seleral instances iiiay be seen passing 
through tlie lode. They are distinctly o f  later age 
iliaii t i l e  lode aiitl ha\ e Iracl practrcdly 110 e&ct oii 

the latter except to tiass tlirough the lein. 111 oiie 
Instance R slight tlisI>lacemeiit of t lie lode has oc- 
curred on oiie of these graiiitit rljkes, biit is scarcely 
.sortliy of notice. Rluch more cletail will be given 
regardiiig tliese Iocles in the final report ( i i i  tlie field. 
In coiicliisioii, it should be siifficieiit to state, witli- 

out going iiito cletails at this jrriictiire, that there is 
no geological reason wiiy tlie Edna May and Ventral 
line of reef shoiild not last unt i l  cwnsiderakjlc depth 
i s  attained. 

YERILLA. 
( d .  T. rTvrsox’.) 

\L erilla i i  tlie ceutre o f  a, small rniniii 
‘1 inilei; east-soutli-east o f  Koolryiiie. 
cAolurtry is Bat, hi orcasioiially rather I 
occltr, the most e le i  ated belt being between fonr and  
11xe miles to  tlie soirtb-east o f  tlie township of 
Ierilla. This i b  kiiorn as  the Catlieriiie Range and 

a Trig. Statioii oii m e  o f  tlie high points. 
uge” is rea l ly  the remaiiii; of a n  eleratrvl 

I)lateaii, now dissected into steep rocky ridges and 
cnll1es. 

‘l’lic geireral qeolvsy is simple. There are three 
chief series of  v o c b i  ; basic, inieriuediate, and acid. 
T h e  basic are tlie olclest, aiid the other two series 
may be a pprosimat ely cotitemporaiieous with one 
another. The Imsic series consists of inassire and 
sekiisfose roe!<s, to all of wliiclr the general field riariie 
of “(~reenstones” lias been gireii, iioiie o f  the rocks 

hewi iriicroscopically examiiied. The 
eenstones are d i ~ i d e d  into fine-grained, 

porplij ritic, aiicl coarse-grained. Tlie relations be- 
i iveei i  tliese tlirec cronps have riot beeii determined, 

Jhable that tl e porplryritic is merely a 

.ro”l’ may 1,e c.ltll 1 ariatioir of or a rock iiiass dis- 
iiuct fioiii the fiire-graiiietl grant). If the second 
alteriiaiirr be cwriett, its age relative to the fine- 
oraiiietl I S  niil\no\\ 11. bnl probably it will be foiiiiil 
t o  be ri i t ixw-e into ancl therefore yoiii~ccr t h i i  
fine-cra I i I eti seriei. 

\27rlatlOil Of the -erailred. TlLe coarse-graiiietl 

Tlie scliiit ose 1~ctcLi are 111 ])art derire(1 Prom soiiie 
, and eveii when th is is not 

c.leitr they belong to rocks of the ereelistotic tylw. 

ic.liistose greens1 oiiei or nierely schists witlioiit, how- 
r ,  1 hey l ia~ e, therefore, prorisioiially been termed 

ia*si\ e giwmstones. ‘Fhe dominant strike 

Tile intermediate ceries roiibists of a rock prorision- 
I t  is rntrnsi\-e into the greeii- 

itly non-aiiriferons. Its ont- 
les to  tlie east of Yerilla. 

Thc acid rocks form a series of small intriisioiiq 
iiito the greeiistones, and consist o f  a granite and of a 
iiumber of dykes e i  ideiitly genetically related to the 
granite. These dykes comprise aplites, quartz, and 
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ai'ezi aiiioiigsi tlie more acid 
e i  eittpetl 111 the southern lialf of 
iiirtieratloii, aiitl as small masses 

J t  is intrn- 
altlroiigh soine of tlie latter- 
riite. Tliis, Irowever, is pro- 

cljhes iii 1 lie rrtrrtli-eaitei*ii 1)ortion. 

troii aiiti difference 

1 lie grcwistoiie occnr in tlie granitic rocks. 
ilre greenbtoiie nritl granitic 

O ~ I S  dykes, is a beries o r  ztplites, 
I r i c  gi mites. ?'lre~ are appar- 

LIC \\ itii oiie another, as grada- 
tions betweeir tlieiii ~ a i i  be obser~  etl. Associated wltli 
I i i i t  later tliaii ilrehe rochi ()et earlier tliaii the 

(1) het ;~ire~ilroiiecl belou ) are i liin iriegnlar 
iiis, \\iiic.li do iiot ap11car to carry any gold. 
'ills 01 iiiiy I aliic. ha\ e been noticed in these 

cl) Le%, also very imruerous, 

tiii~es lerinc4 t lie lax of decreasing basicity. Thus 
1)eCJiiiiiing 1'1 rtlr the oldest rocks airtl following in 

~ s s i o i i ,  11 CL l i a i  e the basie noii-qnartzose gabbros 
tloleritei (iiov: altered to  apyhibolites, etc.), 

i;irt,::-diorite t j  pe a i d  the horiiblende- 
111 (1s aird giieisses, t lien llie highly siliceous 

aplites, autl grapliic granites, and then 
t i l e  qiiartz 1 ems i i i  the latter belies, these veins evi -  
tlenlly being the residne of the magma. The latest 
rocks, thc (iLrartz-I)orph?.ries o r  porpliyrites, are less 
acid l l i a i i  the al)lite-pegmatite qroap. 

1 i t e  grorii) iior the ies appear to liave 
I i a  I irii? ~n i l~ ionce  i i i  the oil of tlie gold, the 
arii iferons reefs iiot as a rrile being associated with 
L I1 

.-Ahod all the lodes are qiiartx reets 
niliicli occur both in the greenstones and the granitic 
IYAS a r i d  freqiiently close to  the juiictioii of the two 
ieries. 

proniinciit "blows," perhaps 10 or 15 feet thick, to  

nay I lCIC~ be 110 neither the aplite- 

I ,  I lie reefs I ary tiiuch 111 tliiclinesses from the 



a few iiiciics. They strilie in various directions, the 
iliosl i t s i d  beiirg betw eeii east arid north-east, and 
almost all treirdiiig betvveeii east aiid north. At  the 
iiortli-easteiii corner of the area, iiear the Niagara 
railway station, the ree& swing round from east- 
iiorib-east to north-north-east. The underfie of the 
iiioie east-striliing reefs 19 generally to the south, aiid 
that of the more iiorth-striking to the east. .A fairly 
coiitiuiioiis liue of reefs [or about lyz iniles ruris 
Proiii tlie south-n est 01 Niagara towiisliip westerly 
a id  west-south-westerly. This liiie coiitaiiis by f a r  
tlie deepesl workiiigs, T. iz., tliose of tlie Orion Mine, 
nliicli reach a depth of oTer 600 feet. This mine is 

.enstone couiitry. h i o t h e r  sliorter hne lies to 
ilic iiortii of aiitl parallel to tliat just mentioned, 
coiiiiiieiieiiig a little to the \vest of the Niagara rail- 
way station aiid passiiig tlirougli the old Kathleen, 
May, and Sandlrurst leases. Jiost of the other lines 
‘iic siloit, a i i t l  lliere ii a iciitleiicy to ~ I I  en eclielot~ 
arraii geieiit.  

The r e e k  irequently, if irot geiierally, cut across 
the strike aiid dip of the rocks where tlie latter are 
foliated. ‘l’he iilixiii fissures aiid the accompanying 
reets ale itroiig and likely to  h e  to reasonable 

A s  iegitrcls the tlistributioii o t  llie gold, it is very 
oileii aliiiosl wtiolly coiiBIietl to a tliiii portion (per- 
hq)s  six or iiiiie iuclies) of tlie reei, this tliiii portion 
being locally t wiurd a “scab.” The latter occurs, 
accortiiiig to iiiy iilforiiiatioii, soiriet imes o i l  the foot- 
\\all, souietirrics on the himging wall, and sometimes 
riglit in  the reel’, but i t \  origiir 1s not clear. The gold 

Not much alluvial gold appears to liave beeii found 
at  N1agara. 

E’iiially it iriiglit be meiitioned that judging by the 
iiiiiiibtr 01 old 1; oi lmgs  tlial exist, a large belt jniist 

T H E  COUNTEY SOUTH O F  NULLAGINE. 
(IT. W. R. TALBOT.) 

Leaving Aieelratliarra on April 30th, we travelled 
aloiig the Peak Hill-Nrtllagine Stock Route as f a r  as 
No. 42 Well, where work terminated at the end of 
the year 1913. Startling from this point, work was 
contiiiuously carried on until 1)eceiiiber 9th, on which 
tiate \Le airi\ed a t  h,arble Bar iii tlie I’ilbara Golcl- 
field. _. l i re  area 
.rl) i i o\imaielq- !IC> 
solit li and betvveeii loiigitnde 118cleg. 52min.-122deg. 
i 0  i~im. east. 

The major portioii of this area is 
roc~liz of the Niillagiiie Seriei, wliicli col 
stones, shales, and conglomerates. To the north of 
latitncle 22deg. 30iniii. and west of the Rabbit-proof 
Fence these sedinientary rocks are associated with 
lams wliicli in soiiie localities reach a thickness of 
400 feet. 

I n  inany places the rocks forming the Nullagiiie 
Series ha\-e been imailed by dykes, bosses, and sills 
of qtiartz-dolei,ite \I liicli irsually tilt tlie beds iiito 

highly iiiclined folds, aiicl iiicliirale the eiicloshg 
strata to  a coiisiderable extent. 

I n  locditites where tlie Nullagiiie beds have beeii 
removed by denudation the underlying rocks are seen 
to coiisist of granitic rocks or greenstoaes, the Porincr 
being the newer formation. Wlierever the coiitact of 
these is seen, veins aiid dykes from the graiiites iii- 

variably extend for  some distaiioe into the greeii- 
stones. 

Starting from the soutlierii erid of the Tlirossell 
Range, a belt of granitic roclis corisistiiig of granite, 

- ant1 niica-schists with soiiie felsl)ai-porpli. 
extends south-eastwards dowu the valley o f  
Rtidall Rirer for  about seveiity miles. The width of 
tlie belt is abonl twenty-five miles, and it is flanked 
011 botli sides by rocks of the Nullagiiie Series. Oil 
the sonth side these coiisist of sandstones, but on the 
iiortli side grits aiid coarse conglomerates are asso- 
ciated with tlie sandstones. 

All the rocks o f  this beIt have been snbjected to  
a colisiderable amount of crushing and shearing 
which has occurred at a later date than the secli- 
irieiitary rocks were deposited, a z  the latter hare 
~uiderqorie tlic same 1)resiure tltat caused the foliation 
iii the granitic rocks, a id  111 additioli to being tilted 
iiito folds nith H high angle of inclinatioii they have 
bee11 iiiucli criislied and sheared. Tlie granitic rocks 
are traversed by innumerable quartz reefs of all 

v1iic.h invariably coiiforni to the strike o f  tlie 
, ~ e . ,  south-east ancl irortli-wesl. Tlic reefs, 

home\ er, have a linrigry appearance, and (10 iiot give 
mucli proiiiise of !Icing aiiriferons. 

Re\ era1 other qratnte areas of various sizes were 
seen aiid mapped ilnriiig tlie coiirse oP the season’s 
work. hi most of tlie areas tlie graiiite \\as more 
or lesb foliated, but iio~1~1ie1-e liad it nnclergoiie the 
same aiiiotiiit of crushirig as that which forms the 
Rudall belt. 

Three greeiistone areas were seen dnriiig the year, 
but par t  of two of these are already sliovw on the 
Geological Sketch Map o f  the I’ilbara Goldfield.* 
These were, lrowever, traversed to their soui herri ex- 
tremities, and in botli cases they were fomid to clis- 
appear nnder the sedimentary rocks oP the Nullagine 
Series. The more westerly of these belts extends 
southwards from Westerii Sliaw for about fifteen 
miles, at which point it is overlaid by sandstones aiicl 
volcaiiic rocks. Tlie eastern belt runs almost par- 
allt.1 11 itlr tlie C’oongaii River, oii it, western side, 
ricarly a\ Tar south its latittitle 22tleg., \\liere it, too, 
1s lost to I ie\\ beiieatli tlie Niillagirre becls. Both of 
tlie+ I)c& ha\ t xlieaciy been Eiilly iicscribeil 111 

ISrilletiii 40, so that Pnrther inentioii of tliein in these 
iiotes is not required. 

Tfie third greenstone belt extends from near 
Coobina Soak at the 188 mile post on the Peak €1111- 
Nullagrine ‘llelegraplt line in a wecttei-ly direction 
along the foot of the southeim face of the Ophthalmia 
Range to a point about ten iniles west of Mount 
Newman. The belt coiisists of greenstoiies and 
qicenst oiie icliisls o F various types, aiid iii ltlaccs 
there are mimeroiis newer greenstone dykes. About 
twelve miles to the north-east of Coobiiia Soak there 
are some old gold workings from which some alluvial 
gold appears to hare been woii. No record, however, 
is available to show the aniount of gold obtained 
froin this locality, but judging by the limited extent 
o f  tlie w o r b ~ n ~ s  the ainonut i s  11robably iticorlsider- 
d>h. 
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lrie ale be\ era1 place5 011 Llns grtenstone area 
h seem to me to be worth further prospecting, 

hut ilia[ coold oiily he iiiitiei takm after Iieayy rains, 
as there is no permanent water and the surface water 
v.oiild dry up  \ery qiiickly. From air economic point 
of T iew the country examined fliis year is decidedly 

)poiiiting, iig, i i ~ i i e  of it i b  lrl~e!> t~ aclri nrateri- 
to tlie mineral wealth of the State. The West- 

ern Sliaw belt and the (’oorigaii belt appear to  have 
been prospected in a fairly llioi ough manner, so that 
little (>a11 be luobetl for 1 ‘t’lie (‘oobina belt 

e,  but 1 ain of the 
Ilinl n ia~  Iie foiiritl will be 

I n  ailtXilion to  the gold obtained Croin tlie three 
greetistolie belts referred to, sinall a l l ~ i a l  workings 
nere ieeii 111 a few localitre., at the base of hills 
foi*nietl of coiiglomerates o f  the Niillagiiie Series. As 

airly large area occiipiecl by this forinii- 
11 liicii fro\\ i n to  tlie heat1 
appears to be 110 reason 

why flirt her discoveries slionlcl 1101 be made, and 
there are soirrid r(~asons fclr thinbiiig that systematic 
p r o s l ~ ~ c t  iiig in that ~ o a l d  Ilaye a reasonable 
chance o t  beiiig SIN 

MC)L\(BDENITE S1YAN VIEW. 
(€1. 117. B. TALBOT.) 

Tiie esisteiiee o f  inolybdeiiite 111 the Darling 1iange 
llas been knowii to some of tire olcl residents o f  the 

tiiiic a little work 
1liyieral iiear Swaii 

A liole ten feet long by { h e  Feet nide by six 
I atetl. I ) i i t  xi)i)aieiiil> n,) :rtten~l>t 

llie preient liigli price of i i ~ l s  idenriin has drawn 
niinl11g 111\reStors to 
sereral deposits of 

A 
e 21 1 r r  cdleti  the liocl, 0 1 ~  ,\ges lras h ~ ~ r  

View. 

was made to treat tlie ore i ~ u i e t l .  

tlie attention oC lirospect 01’s 
that metal, T \ l t l i  tne resnlt 
riiolybdeiiite lia\ e been pegge 
mentioned above beiiig incladet1 iu [lie number. 

taken up, llie olcl \voi*hiugs beiiig 
Idoek. ‘I’lw lien a14 I,taac;e 15 sii11, 

Park, Reserve 753‘7, a mile ant1 
iiorth-east ol‘ S\vari V1e-w Rail\\ ay Statioii and about 
200 yards to ilie east of tlie Eailern boiiiidary of 
Tiocatioii 1114. flereabonts t lie coin 
sisls oC coarse-grained granite trm erse 
greeiistoiie dylres. The rno1yl)clenite occurs in sl)lasli(.s 
111 solitl granite, and in the hole lire\ I t J l l h ~ ~  referretl 
to, which constitutes the only working, there is no 
sign of any lode o r  reef. The giaiiite is traversed by 
iiiiineroui joiiils ‘i\ hi& m i i  in till direi tioni. Llolyb- 
tleiiite caii be seen in the side\, twtls. s i i t l  bottoiri o f  
the hole, and also i r i  most o f  tile i tone  wlncli lias beeii 
taken from it ant1 15 now lyiiig on the surface. 

e i i l t e  11 Iii& I ha\\‘, 
rroii pyrites was associated v,*itli that mineral. In 
mi ie  of the specimeiis broken there is only a small 
amouiit o f  the pyrites, but in other pieces it forms 
a large liroliortion of tlie rock. ‘t‘he presence of this 
pyrites may came some tronhle in the treatment o f  
the ore. 

Oiitside of this hole 1 saw iio molybileiiite in <situ, 
Lioi at a point xboiit two chaiiis to the north I saw a 
good deal o€ the mineral iii pieccs of granite lying 
about on llie surface. At first I flioiiehi this was 
anof her occurrence of molybdenii e, but on examina- 

r 1  

rii all tlie rock coirtaiiiing iiioi 

tion I fourid that the stone colitaining tlie molyb- 
deiiite was quite nlllike tlie weathered surface granite, 
but was identical \ \ i t  h the rock from the hole. These 
1)ieces of rock containiirg the miiieral Irave been in  
their present position for many years, and some o f  
them are  einbedrlecl i n  the soil, ancl I mention the faet 
SO that camal observers inay not be inislecl and think 
that inolybdeiiite occiirs liere as \wll ab in the hole. 

The amouiit of nrolybdenite contained in the 
granite appears to be greater towards the bottom of 
tlie hole. Owing to the nature of the occurrence of 
tlie uiineral and the limit et1 ;nuoiiirt of work ctoiic. 

1 do not feel justified in expressiilg a clefiuite opinion 
regarding the value of this ilel)osit, but I mould ad- 
vise the present o ~ n e r s  to take out a, bulk sample 
and to have it treated. This is really the only way 
to prove whether or not 11 will pay to work the mniiie. 

MEEKATHARRA AND SURROUNDING 
COUNTRY. 

(E. de t’. CLARKE.) 
This snceinct account of Meeliatliarra and the sur- 

rounding country inay recjuire inodification wlieii full 
results of petrological aiid other work are available. 

based on the 1,ands Uepartm 
chains to one inch) has been prepared of a block 01 
country of about 2,000 square nliles, extending from 
just north of Nailnine iii the soritli to Abbots iii the 
north, of which l!eelratliarra t o w ~ ~ s l l ~ p  i q  approx~- 
imalely the ceirtre. The geological fchiations &is- 
yiiishetl are iiierely Ga(:ranitc.,” Wreeiislorie,” anJ 
“Ilorizoiital Sedlmentaries.” and tlie homidaries be- 
tweeii them have iiot been accurately mapped. The 
obserdioiis inade show clearly enougli, however, that 

the 1)redominating rock in  this 
tirat siirrouiided by this granite 
several siiiall “islands” o f  green- 

i t  one : ancl that the sediiiientarres occupy small areas 
erii nitiigiii of t i l e  blc 
inarlis on granites and qreenstones will 

be iiiade iii itescribliig tiir geology of tlie chief mining 
C<lIl tres. 

‘the iiiost mportaiit occuLrrcIices of the horizontal 
sednnetitarles occur at Xt. Yagahong, near Gaban- 
liitliii, and at Table To i i  Hill. The roc.lrs are sancl- 
stones aid shales, Iginq liorizoiitally, or very nearly 
so. No direct evidence as to their geological age 1s 
as get available. They are seen, however, to lie on 
the cleniiiled surface o f  the granites, and cannot 
therefore be correlated with the sedimentary inem- 
hers of the greenstones, which will be mentioned 
bclow. They form probably a soiitliertl extension o f  
tlie seciirnents wltich attain a large developme~it to 
the north. 

Lheii.-Tlie area over wliicii 
more detailed field work together with the examma- 
t i o i i  of abandoned “sho\t~s” and mines in process of 
tie\ elopnieiit has been carried out, covers about 120 
square miles, extending from Garden Gully in the 
iiortli to Yalogiiida in  the south. 

The following brief descriptioii o f  tlie more ob- 
vious features in the geology of the three rniniiig 
centres o f  this area-Garden Gully, Meekatharra, 
and Yalogincla-will iliclitde most features o f  iuterest 
in the area. 
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Garden Gully centre lies 011 the northern o f  the 
two large ‘(greenstone islands” mentioned above, 
which is separated from the southern “island” by a 
“strait” of granite three or four miles wide. The 
western par t  of this centre is a plain covered with 
surface de‘bris and almost entirely without outcrops. 
The eastern part is somewhat undulating and has 
occasional outcrops both of quartz and of *’country” 
rocks, but the latter are usually so altered, often by 
surface silicification, that their original character is 
lost. 

The Garden Gully Centre appears to be built L I ~  

of “greenstones” of two ages. The older are basic 
scliists, probably sheared igneous rocks, which are 
usually rather coarse in texture. In these rocks the 
quartz reins-the gold-bearing bodies of tlie centre- 
occur. The younger greelistones are  basic igneous 
rocks, apparently of tlie gabbro type, which have 
been intruded iiit o tlie older greeiistones, and which 
carry no auriferous quartz veins. The quartz veins 
of the easteru portioii of this area usually f o l l o ~  au 
extremely sinuous course. Those of the western por- 
tion, on tlie other Iiaiid, are straight, ruiiiiing nearly 
north and south. The absence of Jasper Bars from 
this centre inay be noted. 
h fuller accouiit of the Garden G~illy Centre liav- 

ing been giveii in the Annual lieport for  1913, fur-  
ther reference thereto is unnecessary in this place. 

Meekafharra (‘emire.--’I’his ceiitre lies at the north- 
ern point of the southern “greenstone island.” The 
most important niiiies of the district are  situated 
close to Meek+tharra along a more or less continuous 
zoiie of fractured and mineralised country. This 
zone will, following tlie local usage, be referred to 
as  the “Paddy’s Flat” line, Paddy’s Flat being the 
name given to that portion (the site of the Fenian 
G.M. aiid its neighbours) on which tlie original pros- 
pector (Paddy Donovan) of the line worked. Two 
other less important groups of leases are located near 
Meekatliarra, both like the Paddy’s Flat line, being 
characterised by tlie presence of acidic dykes. 

The chief kinds of rock fouiicl in this centre may 
be tentatively classified thus :- 
A.-AcID ROCKS : 
1. Graizile.-Possibly two  varieties of this rock 

occur : 
( a )  Giieissic granite generally, but little decom- 

posed. Its foliation planes rim north-east and south- 
west, i.e., parallel to  the main lines of shearing in 
tlie adjoining greenstones. Large “blows” o f  quartz 
are found i n  this g-ranite, but rarely if ever carry 
more than traces of gold. 

(b) Highly decomposed, kaolinised granite, show- 
ing in hand specimens an approach to graphic struc- 
ture. This granite is found in places along tlie mar- 
gin of, and again occasionally surrounded by the 
giieissic granite-of which indeed it may be merely 
more highly weathered portions, though if this be 
the case the differeuce in structure, the greater de- 
gree of alteratioii of the greenstones in tlie neigh- 
bourhood, and its occasioual auriferous content seem 
difficult to account for. It is possible €hat this rock 
rather than (a) is the pareut mass o f  the porphyry 
dykes next mentioned. 

2. Porphyry.-At least four acidic dykes can be 
recognised in the Meekatharra Centre. 

(i) Paddy’s Flat Bar.-A dyke of a felspathic ancl 
qnartzose rock which above water lerel is completely 

kaolinised-can be traced in  underground workings 
for  a distance of about 1% miles. When mapped it 
is seen to have a course roughly parallel to the main 
shearing lines of the scliists, i.e., north-east and 
soLtth-west, but has niaiiy twists a d  considerable 
variatioii in width. Followed vertically il shows very 
iiiairy yariations in direction and amount of dip. In 
the Feiiiaii and Iiiglislou Extended Rliiies th is  har is 
brokea probably by shearing movements siibsqueiit 
to its intrusion into a number ol- diwoririected leu- 
ticular bodies. 

(ii) Savage’s Bar.-This bar caii be traced froui 
Salage’s (G.M.L. 03x), wliete it lias a nidtli o f  (i 
or 7 chaiiis, to a iioint just \ jest of tlie L’ioiicer Cr.lZt.1,. 
I t  is thus shorter and w1der iliaii the I’atldy’s Flat 
Bar, and will probably be ioiind to  differ froin it 

callj. l‘lie gold-bcariiig I’orxna- 
h thih bar are quartz veins run- 
of the porphyry into the conniry 

where they carry the best \.alues, but they m e  pay- 
able only for a short distance. 

(iii) Beverley Bar.-A third ( 

is clisclosed in the shallow ~ork11 

G.M.1,. j us t  I\ est of LIeeLatharra town- 
le colltlllllatrotls (If this bar are to  1)C 

fouiid both to the riortli and sctntb. (:old owi i rs  iii 
coiinectioii with this bar iii traiisiwse cliiasl/: 
striugers. 

(1\ .) Eh\ eluck aiia 12alph’s l’alch 13ars.- h 1111111- 
her of small dykes of kaolinised acidic rock occiir iii 
atid near the Havelnck G.M.L. aiid carry wlnes 
mliicli are fairly evenly distributed throng1 
rock aucl are not confined to the quartz 
with which it is seamed. 

N -Basic ROCKS: 
1. DoZente.-i\ dyke of h tic ilolerrte f w i w  a 

rtlarlied feature iu the eastern rkiiigs of tlie Jng- 
listoii Exteiided G.11. Its exteiisioii for irearly a mile 
t o  the north has i i o ~  been proved with fair certaiut y. 
Soiitlivvard dolerite has also heeii fouitil, bnt i n  sirch 
isolated l)laces that the existence of R coiit Innous 
bar in this direction caiiiiot be proved. Xeeeiit 11ctr.o- 
logical work has confirmed the riew that this rodi lias 
i i o t  been subjected to any or  the shearing forre\ 
which ha>e affected tlie country rocks, ancl that it is 
subsequent to and cuts through tlie arirrferons 1mdie.i. 

2.  Gab bro, etc.--Sereral oc e w e s  of rocks of 
the holocrystalline basic type are foniitl more par- 
ticularly to the east aiid south of the T’acldy’s Flat 
line. Their relation to the schisls (10 be iie\t de- 
scribed) is similar to that betweeii the oltler mid 
yonnger greenstones of the Garden Giilly centre. 

C.--META?\IORPHIC ROCKS : 
It appears that some of tlie irietarrior~)liic rwks  of 

this centre have originally been hasic. and nltrabaiic 
volcaiiics, both fragmental and effusive; others hare 
beeii basic or ultrabasic intrusires ; others agaiii h w e  
been fine-grained sedimentaries. The latter hare hiit 
a small extent, and except for tlie developiuei?t of 
cleavage, do not in liaiid specimens a1)pear‘ l o  liave 
been greatly altered. They occupy a narrow belt im- 
mediately to the west of the Paddy’s I<’lat line. 

‘I’he fragmental volcaiiics hare in some parts o f  
the field retaitied mncli of their characteri&ic struc- 
twe ,  but iii others have been so excessively sheared 
2111~1 altered as  to be indistinguishable iu liaiid speci- 
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I& Lroiri tlie slieaied basic aiid ultrabasic nitru- 
siiei, wliicli also occ~ir in the centre. I n  other places, 
iiotably close to the main Paddy’s Flat  Channel, the 
alteration al’pears to $rave been of tliermo-meta- 
inorpliic char act er with much metasomatism and in- 
,jection by aiiriierous solntions. The proper classifi- 
catioii o f  the me1 ainorpliic rocks mill prove to be a 
diHiciilt task. 

Jniper  Nuri.---‘l’liese n ell-knowii features need not 
bc ilescribed liere. Those occwiwg in the Rfeeka- 
tliarra centre inay be o f  tlie same type as those which 
ha\ e beeii examined at Sandstone, aiid referred to in 
Rzdleiir~ KO. 62, but there is little eiidence as to their 
elmacter at depth, only one bar having been followed 
below water level, and there in an exceptionally 
niineralized Iiart. 

ttoti with aurllerons solntions took place first as a 
final phase of the intrusion of‘ the porphyry dykes, 
but that a second inore important ore-filling took 
place after the porphyry had solidified, and that on 
this second enrichmelit the porldiyry had 110 influ- 
eiice. 

I u l o ~ j i n d u  (‘e?i!re.-‘l’wo divisions may be recog- 
nised in  t h i b  part of tlie are;\-aii eabtern, eliaracter- 
isetl by the presence of large very low grade “for- 
inatioiis,” which :ire probably acidic dykes, arid a 
\r esterri, iii \\rhich the ?old occurs in long parallel 
quartz reefs of tlie “Kidt~ey,’~ c.e., moiiiliform type, 
rione of which are of any great size, but which have 
i n  places yielder1 silrort shoots of great richiiess, the 
most noted of which were the Reveitne and Blacli 
Jack shoots. 

The following is a brief accomit of the principal 
rocks of this centre:- 

Periods (if Ore fo) 

R.-hCIn ROCKS: 
1. Granite.--The granite in the T7a10ginda centre 

lie5 well to the west of all knowii ore deposits, and 
is solely of the coarse gneissic variety. 

2. I’orp,hyry.-Sei era1 occtirrences of acidic rocks 
niay nith some uiicertainty be linked up into con- 
tiiivcoiis dykes rmining in a general north and south 
direction :- 

(a )  Western Bar.-Tliis dyke can be traced (at 
the surface almost exclusively) from tlie southern 
limit of the area northwards past Yaloginda Rail- 
7% ay Station to the neighbourhood of the Criterion 
G.lV1.L. l-’ractically no prospecting has yet been 
done to ascertain whether there are any payable 
oie bodies in connection with this bar, although a 
rich alluvial deposit has beeii made near its margin. 

(b)  Koinsey Bar.--This bar is exposed in  “the 
worlrings of tlie Romsey G.M.L., where rich cross 
leaders have beeii worked in it. Its possible contiiiu- 
ation has been traced for some distance both to the 
n c d h  and south. 

( c )  Gibraltar Bar.--The lode ill aliicli the work- 
iilgs of the Gibraltar G.M.L. lie, appears t o  be most 
probably an acidic dyke abwidantly netted -with 
cliiartz stringers. ‘I‘his dyke probably extends for  
some distance to tlie soutilt, bnt hardly airy systematic 
\\ark has been done to prove it. 

(d) Maranui Bar.-This dyke is f’ortnd oLltcro[i- 
pine for  a considerzable distance to the west o f  the 
Iiaranni G.M.L., hiit judging by tlie complete absence 
of  ~vorlriiigs iii its neighbourhood, no eiirichineiit has 
lake11 1)lace as a consequenee of its intuusioiis. 

H.-&T.UtO€rPHIc ROCKS : 
The Yaloginila centre differs horn the illeekaiharra 

in the much greater development of fine-grained 
schists and in the coinparatiue absence o f  those of 
coarser grain. ‘rhe majority of tliehe iinr-grained 
schists will 1)robahly prove to be sheared b:isic igoeous 
roclis and not altered sedimeiits. 

Jasper Bccrs.-l‘lie Jsbper bars o f  this centre difler 
fiom those of RIezkatharra centre 111 that they show 
110 contortion or brecciation and appear to originate 
from the impregnation of fine-grained seams of 
schist with iron oxide. 

GKEENBTJRHES. 
(F. K. FELDTILANN.) 

A brief visit was paid to Greenbushes duriiig the 
nwntli of January iti connection with an examination 
o f  tlie main ore body 011 the Kapauga Mine, and the 
opportunity was taken, so f a r  as the limited time 
permitted, of briefly esarnining tlie gerieral geologi- 
cal features of the district. 

The  resiilts of these observations in general con- 
t i r m  the views o f  the former itivestigai ors, a id  tend 
t<) sliow that the oldest a i d  most widely di  
rock of the district is a grieissic granite, n 
heeii iiitrrtded by dykes of greenstone-in places of 
considerable width. 

consist of :- 
The greenstones are ampliibolitic iii cl 

(a) Llinl~liibolised dolerite, and 
(b)  Hornbleiide schist. commonly biotitic a i d  

probably representing sheared ancl 
sornewliat nietainorphosed portions of 
tlie dolerite; the meagre evidence avail- 
able favouring th is view. 

These ampliibolitic rocks appear to occiipy the 
greater portion of the belt in which the tin deposits 
occur. 

The primary tin-bearing rocks, wliich possess peg- 
inat itic affinities, are later than and irrtrnsive into 
the greeiistones and occur as dyke-like bodies of 
varying width. Tliey consist chiefly of quartz, albite 
felspar and miiscovite mica in widely varying pro- 
portions ; toiirnialine is seldom abseiit and is nsnally 
present in  large proportions. These rocks appear to 
represent the final proclnets of a granitic magma. 

The surface of the rocks is largely obscured by 
laterite and other superficial deposits, as well as by 
a fairly dense growth of jarrah, red giim, aiid smaller 
timber. 

The Kapanga Mine, wliicli lies on the sontli-eastern 
side of the maiii stanniferons belt, was examined in 
ooilsiclerable detail. The main tin-bearing forniatioir 
as shown by tlie least weathered specimens, cwisist s 
chiefly of albite aud quartz ~ i t h  much tonrnialiiie, 
and occiirs as a dyke-like mass in biotit ic hortibletiife 
schist. The cassiteiite nsnally occttrs in well-formei( 
octahedral crystals of fair size. The tin colrtents are 
usually highest near the walls of the formation. The 
s u f a e e  of the mine was largely obscnrerl by laterite, 
but in places fragments of quartz and tonrinaline 
and flakes of mica indicate the presence of other 
probable tin-bearing formations. 

If, is evident that the di ict mill bear fnrlher 
careful prospecting. 





One cxaml~lc of a later basic iiiirtisive dyke--a 
basaltic dolerite-was seen cutting across both horn- 
bleticle schist and granite-porphyry. 

Auriferous quartz reefs, occurring as irregular 
lenses 111 zoiiea of hornblende schist seldom more than 
four feet in width, form the chief source of the gold 
of the district. They vary greatly in  strike, and in 
direction and extent of clip, those at Mulline being 
usutally very flat, a\ eragiiig probably between 20 and 
30 degrees, whilst those of Ularriiig average between 
50 ancl ti0 degrees. Tlie values are said to be practi- 
cally entirely 111 the quartz, which is usnally fairly 
glassy in apl)earance. The average value o f  these 
rwfs ~vorlts out to about 1.30 fine ozs. per ton. 

Reefs 01 the white “bi~ck” type OCCLIP, they are  
~ i i~ ia l ly  much larger than those of the auriferous 
t jpe,  aiid seldom carry values. 

The only lode formations seen by the writer were 
ai Kirerina; they do iiot appear to be commoii in  
the district. They occupy zones of intense shearing in 
tlie ampliibolite and are practically vertical in dip. 

The best examl)le is the main lode rnnning tlirougli 
the Riverina a i d  Riverina South mines. A good deal 
of wiork has bee11 done on this lode. The complete 
inetasomatism of the zone of most intense shearing 
arid the chloritisation and carbonation of tfie adjacent 

country, cliaracteristic of the lialgoorlie lodes, are 
absent from the Kiveriria type. Values in these lodes 
are said to  follow the pyrites which is disseminated 
in  small quantities throughout tlie sliear zone. The 
average value of the ore treated is not so high as that 
from the quartz reefs, being about 0.66 fine 0%. 

per ton. The lodes, however, are in all probability 
of deep-seated origin, and may be expected to main- 
t a b  their values a t  depth. 

THIE NORTH END (IiAL@OOBLZE), 

(F. R. FELDTXANN.) 
Tlie following is a brief description of the iriaiii 

geological features of that portion of the Nortli EiiJ 
whic’i lies to tlie sonth of the Kanowna railway line, 
mliich is coterniinous with that area referred to in  
t he Annual Report of 1913, and tlie detailed accoiiiit 
iiicludecl in Bulletin No. 51. 

THE ROCES. 
As the pet rological exaniinatiori of specimeiis froin 

this section of tlie field has not been completed, a 
final classification of the rocks has yet to be made, 
but it will probably not cliffer widely from tlie fol- 
lcwing provisional one. 

- Original Rocks. I Present form of Rocks. 
I 

Older Greciistones . . ~ Possibly lavas and tuffs 

Younger or intrusive 
Greenst ones 

Quartz-Dolerites or . . 
Quartz-Gabbros .. 

and 
Dolerites or . . .. 
Gabbros .. .. 
Pyroxenites (possibly 

Perido tit as ? ) 

Later Lntrusives . . . .  .. .. 
Recent Deposits . . :: ~ :: . .  . .  .. 

Older Bree~stones.-~~itliiii  this area the fine- 
grained greeristoiies are the only importail t members 
of tlie older greenstone series, the fine-grained am- 
pliibolites and the cale-sthists occurring ordy in small 
latches. Tlie fine-grained greeustones differ froin 
tlre corresponding amphibolit es chiefly iii tlie pre- 
smce of clilorite in place o €  the Iiornblende in the 
latter rocks, and from the calc-schists in the smaller 
development of carbonates ; tlie eatc-sciiists also con- 
tain a little or no chlorite. Tlie fine-grained green- 
stoiies, which occupy the eastern portion of the area 
esaniined, are greenish-gray rocks, composed chiefly 
o f  clilorite and carbonates. When decomposed they 
nsually develop a scliistose strnctiirc, gi\.ing them a 
slaty apl’earaiice ; in tlie uiioxidisecl state they are 
coninionly massive, but show a considerable amount 
of jointing; veins of carbonate or flinty quartz are  
common. These rocks correspond to those grouped 
by Thomson * under tlie same title. Gibson,+ how- 
e\ er, classifies them, together wit11 the more highly 
carbonated rocks to ~ h i c h  the t e r q  “calc-schist” is 
here restricted, mider the general heading o f  calc- 
schists, which is, a t  any rate, a convenient field name, 
riom sanctioned by local usage. The curious variety 
containing paler spheroidal patches, composed chiefly 
of carbonates, mentioned by both tlie above writers, 
i e  io be fonnd on clrtmps between the Parliestown 

.. 

. .  .. 

with 

.. 

Fine-grained Amphibolites. 
Fine-grained Greenstonos. 
Calc-schists. 
Amphibolised quartz dolerites. 
Epidiorites. 
Amphibolites. 
Chloritised nmphibolites. 
Bleachcd amphibolites. 

1 Puchsite carbonate rocks. 
Albite-porphyrites. 
“Jaspers ” and graphitic schists. 
Laterite, sand, loam, etc. 

Hornblendites. 
Talc-chlorite rocks. 

and Bulong roads, also oil a dump war  the soatli- 
west corner of M.L. 1 0 4 ~ .  

Whilst iii the area under consiiieration, owing to 
the absence of uiidergroLnid workings mldch might 
expose iuioxidised contacts between the older aiid 
younger greenstone series, there is little evidence as 
to mliieli of the two, if either, is iiitrnsive into the 
other ; nevertheless, tlie greater degree of alteration, 
the more marlied sclristosity and abseiice of interual 
structure slnowii by the fine-grained series, as \\Tell RS 

its positions relative to the coarse-grained dolcritic 
o r  gabbroid series, point to tlie conclusion that it is 
tlie older, and that the latter is intrusive into it. 

The writer found the western bomdary of the 
older greenstones to agree very closely with tlie 
position sliomri on Mr. Gibson’s map,$ but on the 
whole it ixns slightly further to the vest. I t  passes 
through the Lone Haiict .C229~, Tyiumpli 418S~,  an  1 
Colleen Baxn 43ti9e leases, and runs \e ry  close i o  
the eastern mall of the North End Mine’s main lode, 
if not actually forming its eastern wall. It then 
passes tlirougli the northern portion of the Fa i r  
Play I’ixtencled 4063q and htly east of the west- 
ern boiindary of the Isabel ]E, tlrence tliroiigli the 
C‘reswick and A.W.A. rnitetl. On leaving the last- 
named it tnrns in a soutli-wester,lv direction to reach 



the i:ro\\ iiliiii raiiwiy h e  about 200 feet  iiortli of 
tile sonth col'nP1" ot (1.A1.1,. 4401I5 c onu?ltlrtun. 
1 ozcnger 01' Iw&rusice I.ke~izitoizes.-T2ie rocks 

rig t liis sei ieb ouciipy b far the greater por- 
111s area. They are 111. ably all members of 

t lie oiie inngnin, ihougli A lietlier ii~trniletl as one 
dike, the ceiitral portioii oi' \\liicli was inore b 
iliaii the extt.1 iial portioiii, o r  as separate ily 
t h i e  ii littlc ex i,teiice to iIio\v, tliongli froni t 
wciirieiice II I  tile ticltl, the \\viler is at i)ieselit in- 

inet' \ iew.  hi general the western 
eiies are less basic than the central 

and eastern; t l r r  central, which are on the whole the 
iiiost higlilj tilt eietl, being practically iiltrabasic in 
winposiiioii. 

brontl 1 )a i i t l  of aiupliiboli~ed clnartz-ctolerite 
foi  111s t lie \\ c i t  erii irioit ixie )er of the wies .  11 call 

to I lie nort Ii-weit ~f the t'unard 

' 

L ~ I ,  ~ ~ O X I ~ O I I ) ,  dL0 011 

een ll inl  iiiiiie niid t 
Tlience it  riiiis i n  a southerly direction 

At  tlie 
t 1 0 1 1  it 15 lountl  011 G.M.1,. 

,1 iIlltlller 1,alrtl o f  tlllh roc 
wtle of the  i i re~ ,  along the I\ e4ern sick 

residcnc~. 
d o n g  the f:oulder rail\\a?; line. 

!li l ~ h l  Alllle's n1a1ll lodc. 
Eplillorltes occur rl11efly as local \ arietir., o i  tl1c 

a~upliil)olisetl quartz-dolerite. 
I(* aiti1)liibolitei wciir iii places 

to t1:e ens1 of ilie inaiii qmrtz-tlolerite belt. Some 
are ijarticd;ti ly coarse 111 grain, such 
n rlmiips oil the south-n esterii slope 
11. Siiiiilar iochs alw occiir 011 the 
o f  Mt. Cliarlotte. 

Tlie cliloriiiwl ainphiboliies CO\ er a 1 
tlie east of  the aiiipliibolised 
hwi i  foiinetl by the ciilor 

o-niagnesiair wnitituents of a belt of roi.1, corn- 
ed probabl~ 111 ])art of qiiaitz-dolerite, in part of 

asic tlolerites. The niain belt of these 
cli i n  the iiortlieririiioit portioii 

rock of tlie Qoldeii Zone 
tlie chief liills of this area, in- 

to, TTaiinan's Ilill, Casiidg Isill, 
and 811. Glerldeii. 111 I& section there are iio lodes 
o f  iniportanre iii this rock, bnt the iiinmnerahle cross 
qaartz ~ e i i i s  \T orhctl oir the Thinail's Remard-Mt. 
Clxirlotte aid Cassicly Hill Miiies have prored highly 
auriferous. 

Blearlied varieties of the aiiipliibolites representing 
a still further stage of alteratioii occur oiily to a 
1 ery slight exi erit,  rlliefly as narrow bands outside 
tlic anriferoui qiiarlz yeiiis in the cliloritised amplii- 
l>dlte.  

h i t  of tlic F d t  of chloritised iiriipliibolite is a 
i d  belt of iiiucli iiiore basic roclis, co\*ering the 

It is most probable, on 
evidence, that  the rocks from which the yarioas 

lily alt ered rocks f orin g this belt were derived 
-e clliefly pyr osenites, ougli it is possible that 
11 areas may Iia\ e i t p p  clled peridotites in com- 

position-on this point there is but little evidence. 
Fairly fresh horrihleudite W C L I ~ S  on the Roimie Play 
kase associated v;.itlr a liiglily carbonated rock, prob- 
xhly clerirerl horn it. It also OCCUI~S to the west of 
the dolerite band w e 4  of the Nor111 End lriiie's lode. 

reiitral portion of  th is area. 

1witioii o f  tlie central belt is courtposed 
lorltic rocks, often highly carbonated 

southerly eontiiiuation of the broad 
I ~ a i i t l  of talc-elltorite rocks in 1 lie norllreruiiiost ser- 
tiori of the Lieltl. 

Piic lisite-carbonate ro( O( ct1r clrleHy a5 more 

r ~ ~ b ~ .  Oric oJ  these zoiies rims a h a t  a iiuntired feel 
Tlie eliroine-bearing 

iiiiiiei a)  iefe;ietl to fuclisite oceiirb nsually as sniall 
ies 011 the walls of the innumerable quartz veins 

lllgllly allercYl Lolleh i n  lie twlc-i~lilorite-c31bollale 

of the IIidden Secret lode. 

'lie eoiiiplet ctlisc~iii~etl, and the (limil)s 111 f lie \TIC- 

iiiity display ouly liiglrly decwiirpowt roc11, s ~ t  that 
ti!ai)liing is ii ,matter of sonie tlilliculty. ' h e  dylics 
occnr chiefly intruding the talc-clilorite rocks and 
otliei. highly altered ineiiibers of t i l e  youiiger green- 
st U l l C  seriei 

Lateritie tleliosils a ~ e  not  i t )  coiiiinon i t i  this bee- 
l i o i i  as 111 tliat to llie north. ' h e y  appear to be cou- 
fiiied almost entirely to the more 111gIily alieretl n i e w  
beis bot 1 1  oi' tlie J oiinger aiitl  of' tlie older qreen- 
slones. Tlic 11igIiest 11111s 01' the aiea, wliicli are n i  

t i le  cliloritisetl aml)Iiibolite, iiie not (Yl])lJ<Jd by 
1 aterite. 

Other iecent sirlierkicial deposits sucli ab tlie sand, 
loap, ( lay,  etc., found on tlie Io\~er-lyiiig gionnil anti 
partly of alluvial, partly o f  eluvial origin, need not 
be disciissed here. 

tmi i i t  i t  1s con\mieiit to iiieiitictn tlie 
(ferrnginoiis qiiartz rocks) or "slates," 

I 111 thih area, and passing, as a rnle, into 
itic wliiits at  tleptli. T l i c  re lllgllly lallllllateil 

e a i  lerlses of  fliiity 
(laartz, iiiore or less ferragiimis, separated by finely 
iaminated I)antls of slaty appearance s 1 1 o ~ ~ i ~ g  itiarked 
c w i i t o i t i o i r  i i i  iilwces. The 11 hole I'orinatioti sometimes 
reaches a width of fifty fcct. Soiiie of the jaspers 
a le  \ ery periisteiit in Ieii\gtli, eAtentliny tor m&v,. 
In t l i i i  swtioii they appear to be confined to tbe pore 
basic arietiei of tlie younger x i  eenstoncs. Neithrr. 
iii this nor in  tlie nortlrerii wciiun way the writer 
able to  inalie a satisfactory e.;amiiiation a t  ilepih, bnt 
i t  r i  1 o-ible tliat iiiiicli oC tlie qiiartx i i i  tlie osidiietl 

Nodrllci of 
pyrites. of the size and shape of marbles are char- 

rring i n  the osidiseil 

zone 1% ilue 10 secontlar?; 5lllcilicatloll. 

m oi' the grapliitic scliists. 
Tlioirisoii" has noted the frequent 
se rocks with dykes of thc albite-porphyrite ; this 
ee, with tlir writer's esperiencc. 111 coiiiiection 
11 this the frequent association oC the atbite- 

porl)hyrite with the Iuelisite-carhona~e rocks may 
also be mentioned. 



Lode b‘or.m rrt ion s.- This type 
(1 to the more highly altered de- 
i t ~ l o l c i i t e ,  c.e., tlie chloritisetl 
I 1ic nietasorriatic alteration of 

the coniiti y roc& lias been carried to a g-reater degree 
tws, resulting 111 the complete 

)iniLI iniuerals along tlie ceiitre 
l i t )  quartz, the change into the 

imxc iioriiial cwiiiitr) being a gradual one. This 
e ii, perhaps, on tbe Tvhole more regular as re- 

~ l i  7 alues t Lian the iclristose types. I t  is but 
ecl in this section, the best example 

r 11:iid o f  t h e  field beiiiq tlie Goidell Zone 

t o i e  j o r n i ~ t t o n s  the cloleritzc rocks 
represented. They sometimes carry 

zone, hot as to how fa r  
i i  t l ne  to secondary impregnatioii is hard to say 

x i  h i t  lit‘& I\ o u k  ha\ been done below the zone of 
oxit1,itioti. ‘L’lic lode on ilie hlaritana lease inay be 
qno!ed a5 :in c u n i l i l c  o f  this t;\pe, i\ iiirli, also, is 
cliiefly coiilined to  the vliioritic rocks. Formations of 

’(1 ( 1 ( 1  occnr iii the ainpliibolised quart/,- 
dolerite, but theii. gold contents are seldom above 3 
or -1 t h  !<., and from an economic point o f  view tbey 
inray be disi-epardeil. 

o i e  formations i ? k  the  j)!jrol’eizite derl- 
vatives.-In these the chief forin of alteration of the 
rotnitry aloiig tlie ore channels is that o f  carbonation. 
Teini  of carboiiates are coininon and qnartz veins also 
owiir. ‘flie llitlden Secret lode, probably the richest 
at tini end of the field. is of this type. Tii this mine 
I l i r  ric~lieit ore, carrying nincli tellnride below the 

nnonly described a s  occurring in 
t!re foini oi‘ a 1)ipe; in the writer’s opinion it i s  really 
one of the Icrrticnlar slioot s (wninoii to the I<algooriie 
lodes. 

(c.) S t l / i s lo \ e  jorrncrtzons i ~ b  Ihe older greeiasiones. 
- -111 tlieir gtiieral cliaracteristics these resemble the 

)01ic1iiig formations in the yonnger greenstones, 
h i i t  arc iiiore irregnlar in extent and values, and 
iaLen as a wliole are maeh poorer, although occasional 
1 i c l i  ilioots oc(~tir. ’The main lodes of tlie Mt. Ferrwn 
Consols and Isabel leases are of th is  type. 

a t  the junctions of the nlbite- 
!jozi~ger greenstones.--These 

re basic rocks, usiially the talc- 
again the most typical repre- 
northern section--the Mystery 

lode being rl, good example. Insufficient work has 
h e n  tlone ni depth to enable one to determine their 
c h i t , (  (.I,;iin(.tei,i.,tics \Tit11 accuracy. They appear to 

ociated with the €uclisit e-carbonate 

.) Fornintions at the junction of the older and 
ijounger ~ir~eqis~/~nes.-Tliese raiy considerably in 
character. It is prbbable that the North End Mine’s 
niain lotle i s  at, o r  rerr close to, tlie junction between 
thcie rock i .  This lode i s  of considerable length and 
the diearecl zone is pretty mide. I n  appearance the 
lode somewliai resembles the scliistose lodes, bnt some 
big lenses of {linty qnartz occnr. The best ore occnrs 
in Icrrticnlar shoots, some of ~vliieh in the upper 
levels h e  Iiro\’ecl to contain high d u e s  ancl to be 
of fair leiigtli. 

Sonth of the Rnlong road a peculiar and very per- 
iisteiit formation closely follows the boundary be- 
tween the older and younger greenstones, running 
tlii onoli the Isabel, Cresmick and A.W.A. United 

The main hotly consists of qmrtz  of \*ai+yiirq 

~1 i nine, 111 tlir ositli 

. 

tliiclrne.;i, in 1)larei faiily f 
contaiiiing some niwiiganese i t  sorriehies slioia 
liecirliar I h - l i l < e  strncturt,, ionrrtl, :ilinorid-sliai 
wliitc piitclieb. There ii soiiie 
footwall. It does not appear to carry good ~alrres, 
althongli incli have been ohtained in s1)in-s ruiiiriiiq 
from it into tlie older greenstones. 

4. Cross quartz veins.-These are 
througliout the Nortli iiliiiil of the field, par 
on the weslerii side, i n  the cl:lor1tised anit 
Tliey hare prmed liizlily aiirifcroiIs ancl have been 
the chief source of tbe gold obtained from the EIaii- 
nan’s Reward-llt. Charlotte, tlie (’assidy EIill, and 
the Cunard Mines. There are two series of veins; 
one with nearly vertical dip, and striking about east- 
north-east, tile other tlipping a t  a iliallon angle t o  
the nort 11 and striking iiiore nearly east a r i d  west. 

5. Im23regnaZions.-Tliese occnr chiefly in tlie 
oxidised zone, and have been f ormed through the 
leaching o f  gold ont of the lodes and quartz veins by 
I aclose solutions, with snbseqitent deposition over a 
wide area in the ilecorxilmecl couiitry rock near tlie 
surface. typical examltle i s  found in tlie Hannan’s 
Heiwrd-Nlt. Charlotte Mine. Others occnr in llie 
C’unard and Devon Co11sols 9linci 

cnssed 11) p ie \  ioni reIIoi!i aud 11 

on here. 
great 

leiigtli occiir on the n e s t e i  sitle of the younger 
greenstone belt, chiefl?: i1i the thloi~itised ainphibo- 
lite. Their strike is nearly iiorth and sontli-thus 
clifferinz froiii that of the tnc’  loile--ancl they dil) 

founil 
to  faiilt tlie crosi q ~ i a r i z  I ern-, 17 Iiicli, 111 t I r e  osicliietl 
zone are nsnally poorer iiem those slieiir zoiies. In 
the ositlisetl zone these sliear zone5 I e<einhie 
the schisto<e 1) lie, brit empiiiiatioii iii thc 1111 

,wile slio\\ 5 a11 aloieiice o f  the inarker1 rnetas 
characteristic ot the trne lot 
Lliese shear zones occiii‘ in ilie Hnnnaii’s Rewmii-Mt. 
(‘liarlotte hline. 

n~l110115, ancl probablj 

Later Shecrr %oi?~s.--l,nter shear Z O I I ~ S  O C  

10 the nest at a fairly 

r ~ 7 ~ ~  ii; (:EOT,OGT OF THE MOUXT ,r , iCi isoN 
AND 1<0OT,’iAN0612l?JG DISTRICTS. 

road and the ftxlibit-proof k’oire from the 3 %  to 126- 
Mile post on the latter; the Jaclrson, hlarila. Rool- 
j mobbing, and Yarbii mining w i t  re., the Die Harty 
Ranges, Pigeon Roclr, and Koolyanobhiiig Range. 

r~OPOI;RAPHY.-The area may be dewrdml iii a 
general way as a Rat surface from mliicli iyolated 
ranges of hills protrude, forming laiidmarks o f  the 
greenstorre belts separatecl by large tracts of level, 
sandy country. The granite are 
tirely represented by flat coi i i i  
gentle nndulations from mliicli o ra ide  bosses, 
typical instances of which are Pigeon Rock, Elach- 
butting, Geeranning, and Barcoothq Rocks. The 
raiices and hills exclnsiT-ely belong to the greenstone 
belts, which, however, sometiniei cover wiilc stripi 
of  Rat country. In  these flat areas the greenstone 
can invariably be distinguished from granite by it3 
red, loamy soil and salinoii gum, gimlet ~vood, and 
inorre\L gum forests, whereas the granite is char- 
arteriqerl by cand covered with tliitk scrnb and ipiiie?. 
Tlie l i i o l i P 4  l a n d  occiir.; nroinid Pigeon Rock. a t  
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AIomt Jarksoii aiid Bullgalbin Range. Iioolya- 
iiobbing is also a relatively high range, but is sur- 
roiii~tlecl 1)y lahe country, and therefore occurs in  a 
depressed area. The Kool yaiiobbing lakes brancEi 
illto tT\'o arms, one connecting i d h  Lake Deborah, 
near Oolden Valley, and the other with Lake Koor- 
lioortliiie, at Soutlieni Cross. These lakes are aboiit 
1,ot)o to  1,100 feet above sea l e ~ e l ,  and I<oolyanob- 
11111g Peak is about 400 feet above the lakes. Mount 
Jachsuli trigoiiopetrical station is by aneroid 2,156 
feet al)o\e sea l e ~ e l  arid tlie hlarila Dam 1 , i O O  to 
1,80() feet. Therefore from Monnt Jackson the couii- 

s soiithwarils towards Iioolyanobbillg and 
leu Yaiieq. TVest of Moniit Jackson there is a 
ilia1 fall to\\ ards Lahe Btoore: eastwards the 

l h c  e t0 i'igeoii IiocB ancl the Die Harty Ranges, of 
I\ iiich Bloiri i t  Kiiig ii tlie highest point. 

I:RAI, (:EoLoc,u.-The rocks represented in thi> 
cloi:? to t w o  clistiiict formatioiis. A younger 

heilinieiitary series of rocks resting nnconformably 
o i l  t l,c ohler Pie-Cambrian rocks. This younger 
ieries m:t37 probably be of the same age as tlie N~illa- 
giii(x Serici of  the North-West of TTesterii Australia. 

I hc J ounger series occiir only as outliers or rem- 
riaiits, and lm\-e been extensively rediiced by dennda- 

ii i'a1rlq 1e\e1; alld to the 1rorth a. r1se takes 

Y l  

r, 1 I IO yoiiiiger series are composed of conglomerates, 
snitdstones, slates, ancl siliceous limestones. I n  tlie 
lattel* eoine iiiteresting nodules occur which have not 
yet been thoroughly examinecl. These are iiiteresting 
on lug to tlieir peculiar internal structure and their 
eyternal symmetry of form. Some of the specirneiis 
iii fact might easily be mistaken for  the internal 
caiti of certain fossil shells. They appear to be 
concretions formed by the deposition of calcite about 
a nucleus. 

1 k ~ o f b  of iiiiconforinity are ample, sncli as the cor- 
i elatioii of pebbles of the conglomerates of the 
1 ounger rocks with those of the Pre-Cambriaii 

, and tlie fact that the younger rocks rest on 
ptnrncd edges of the older series with marked 
eiices i n  the strike aiid dip of the beds of each 

wries. 
The old series is composed of :- 

Ainphibolites 
I )olerites 
1)oloinite 
Cldorite schist 
Qriartzite 
Hwriiatite quartzite 
Ferriiginous quartzite 
Rhyolite. 
Yolcanic tnffs and l a m s  
Poiaphyrg 
P orphyrit e 
C nciss. 

These are all tentatively included in the g.reeii8doiie 
wries arid mapped as such, tlie rhyolites, porphyries, 
aiid por1)hyrites being iiidicatecl on ihe maps wher- 
wer  possible. 

The greenstones which are of most econoliiic iin- 
portaiice from one continnous belt, which, starting 
fioiii tlie Die Harty Ranges is about 20 miles wide 
:incl treiidq southwarcls to & h i n t  Jaclrson townsitc, 

\\111vh ilie b c ~ i t  f o i ~ ~ i s  a11 c4hoiv arid ex1 
i~Ii-eabti\ i i i ~ l s  t.otinectiiie 11 itli (lie 

gettinq iiarrower. The Jarhson g:cei:i. 
extended on its normal strike east of Jackson wonld 
coiinect with the ('oolgartlit~ belt at I:i~lla Biilliiig ant1 
Gibraltar. The mapping of tlie country between 
Sontherii Cross and ('oolgardie n i l l  do rniicli to  settltl 
this point. 

Koolyanobbing Range represents a clisiinct belt o €  
greenstone, which runs parallel with the Southern 
Cross-Hullfinch belt for  30 miles. 

narrow 
belts of gneiss occur, which are continuous with the 
greenstone series aiid 
sediments. All the rl 
are riiiiloubtedly of sedinieiitary origiii as  caii be seen 
at  Victoria Ti-ig. at Jackson. Here occiirs a pronii- 
nent band of quartzite derived from a pure sandstone 
with original cnrreiit bedding still T isible. This 
lmsses gradnally into a typical hancled quartzite. 

Oiiiside the narrow fringe of gneiss that skirts the 
greenstone, massive plutonic gmnite occiirs. The 
massive granite has probably eaten its may into the 
gneiss by absorption or snbcrnstal fusion of the 
1 a tter. 

E\ idence of the sedimentary character of the 
gneiss is t o  be lixd at  Koolyanobbiiig, where conglo- 
merate gneiss occiirs along the coiitact r i t h  green- 
stone. 

At Pigeon Rock the granite forms an iiilier, and is 
snrroiirided by ridges of qiiartzite di1)piiiz away from 
the rock oii all sides. 

Tlte Die Harty Ranges are copposed of banded 
quartzites, which connect with the Athlone quartzites, 
hence through Biddarning dipping east, throng11 
Curragibbin, Mount Jackson, and finally forming a 
contiiiiions ridge to Bungalbin, where they tnrii 
abruptly north and are cnt of€ by the granite to  the 
north. These quartzites are 70 miles long in the area 
mapped. Granite occupies the whole of the country 
outside the Mount Jaekson-Bungalbin belt and the 
Koolyanobbing belt. 

ECONOIIIC GEoLoGY.-fi!arda : This centre is situ- 
ated abont three miles north of the Mount Jaclmoii 
Trigonometrical Station, an& ten miles east of the 
old Jackson townsite. 

The ore deposits can be placed into i\vo clarqes:-- 

Lode Formaiions of ferriipinous qiiartz- 

(1) The Quartz Reefs are irregularly Aistribiited 
in the fine-grained greenstones and strike in almost 
any direetioii. There are, however, roughly three 
directions in  which they occur most commonly, viz :- 

(1 ) North-west and so!ith-east dipping to 

( 2 )  North-east and sontli-west dipping to  

( 3 )  North and south dipping to west. 

Along the boundaries of the gceeiistoiie 

(1) Quartz Reefs. 
(2) 

ite. 

north-east. 

north-west . 
These probably represent three directions of fissur- 

ing i i i  a massive sock due to  strain indiiced by great 
earth movements. 

This field is distinct from any other goltlfielrt owiiig 
to  the irregular trend of the reefs. This is owing to  
the rocks being massive and not fissured and sheared 
in the usual north-north-westerly direction. The rea. 
son for  this is obviously because the series strikes 
almost east and west, namely at right angles to the 
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gieat lateral 1Jressurc.s to which they hare been sub- north-east. At the uorth-east end a fault plane cuts 
. iccted i n  coitiirmi wt!i  all the rocks of ill(. Easterri it off, though iiot altogether, as the fissrrre can be 
Gob1 fields. 

r l  1 Ire reiiilt ii corrtoited qiiartzites and irregularly 
, nit11 aii absence of srliistose strvletiire 

and regular ilmr zonei; lieuce the irregular forin 
ant1 tliiiribiition of the quartz reefs. The gold occurs 
111 tlie reefs as sliort i-ich shoots, generally at the 
iirterwct ion o f  another reef, or alongside a brecciated 
pi1 e or zone ii i  the ore eliannel, In most cases tlie 
reel's are short ai:d lens-sliapecl, and sonic dil-Eculty 
15 eiitaikci in locatiirg fresh chutes of gold, some- 
times neces-itating a great amount of dead work 
\I ! j i ia l i  eats i111 tlie  ofit it earned from the last chnte. 

(2)  2'he Lode Formations are nnimportaiit and 
are conipsetl  of banded quartzite crushed and riddled 
mlt 11 quartz veiulets. The gold occu~rs exclusively in  
the qiiaitz; :tiitl the fornrations are all lo\\T-g:rade xyltli 
air irregular clistribatiori o f  gold owing to sporadic 
arrangerimit of the quartz ueinlets. Typical ex- 
amples are the Monnt Bacon and the Rlrrgoose 
leases. 

The principal mines are :- 
hllen's Find. 
The Great Unknown. 
Tlie Butclier Bird. 
The Standard. 

A llen's Fmd occurs in a much decomposed kaolin- 
i d  rock which is probably of sedimentary origin 
and possibly belongs to the younger series. I n  
hand specimen the country rock is a decomposed fel- 
spathic or calcareous git,  and is associated with coii- 
glornerates, slates, and sandstones. The reef is 
strong with a dark seam on the footwall and strikes 
iiortli and souih with a sliallow dip of 29deg. to the 
east. It is associated with a series of parallel reefs 
striking north-west and soutli-east, which also have 
a shallow rlii). At the intersection of tlie main reef 
arid one o f  tlie latter series there is a big body of 
stone, aiid the gold seeins to he in both reefs at eillier 
side of the intersection. Tliis stone averages in value 
an ounce per ton, and lias been worked down to  
2 '75 feet on tlie underlie. 

The Greai  Unl,izou;a (Clias. Jones and party) .- 
Tliis reef oeciirs in massiye carbonate rock in a 
narrow sliear zone of clilorite schist. It strikes north- 
west aiid iliiis 80deg. to the north-east. A band o f  
quartzite occiirs in massive rock aiid is cut by the 
reef arid shear zone. Tlie shear has formed subse- 
qiierit to llie qnartzite and has brecciated it at the 
interiectioii. The reef mhicli was formed last follows 
a fissnre 111 the sliear zone and splits on striking the 
breeciated quartzite, passing round either side of it 
and forming again on the other side, thus enclosing 
the quartzite breceia as a horse of mnllocli. Tliis 
reef has been stopecl irregularly domri to 140 feet, 
and has so far  three distinct chutes of gold pitclzing 
vertically domn.ivards. In places it is very rich, aiid 
crnshings of the picked reef average 4 ozs. to  the 
ton ;  aboui 500 tons 2iaving been crushed. There is 
a large quantity of lower grade stone at grass. Tlie 
reef ai'eragec. from 12  inches to  18 inches wide aiicl 
the sliear zone 4 feet wide. There is a very good 
chance of this reef extending into the South Un- 
known lease. 

The Butcher Bird.-Atkinson's show : a quartz 
reef occurring i n  a decomposed dolerite striking 
ilorth-east and dipping 30deg. to the north-west. It 
rolls a bit, hut  generally has an areragc strike to the 

seeii on the otlrer 
suiili on the fault 
depth of !NI ieet from 
level at the time of nzy visit w a s  135 feet from the 
surface. In the south-west end of the drive on the 
75ft. level the reef is still big and strong, bnt is said 
to  be poor in value. A t  the north end o f  the lease 
tlie country changes to ail acid rock unfavourable 
for  the continuation of tire reef. Xoutliwards the 
reef ,may l k e  irrdefiniiely. 7'1re ore chute is pitching 
to the north-east. 

This mine is equipped \\it11 a five-head mill sub- 
sidised by tlie Government, but it has been hung up 
for tlie waut of water for  some considerable time. 
An adequate supply could be assnred hy further sink- 
ing, which I understand is being done. It is to be 
hoped for  the futnre good o f  tlie district that the mill 
will be in full sving sooii arid available to the pros- 
pectors for crushing the parcels of stone they now 
lime at  grass. 

The iStnndard is situaterl east of the Marda Dam. 
Tliis mine was worked by Garrett arid party, ~ v h o  

won a good deal of gold from it, though subseqiiently 
Don and Saunders worked the propertq . The maiir 
reef strikes north-west ai dips to the south- 
This is cut by a reef itril ug east aiid west with 
definite dip and having a i>iw eil C O U Y " , ~  urliicii tal 
the form of a series of nare i .  
aiid south reef which dills gcntly to  tlic west. Near 
the main shaft t!ie different reef's seem to come 111) 

in the form o f  a dome. The reafs are most eimtic 
and cut eacli other clean off. 'Che ualue.; are  a1)pai- 
eiitly governed by tlie iirterseetrons. There 
uumber o f  otlier sliow> in the early pi-oilwcliii: 
They all belong to  the same of stone aiiil carry 
ITleiity of mineral sncbr a i  galena, pyrites, ai i t l  bleuiic.. 
No allarial gold lias been fonnd at Narila. 

. 7nd  son :--The 1vlount ;lacliion Centre 1s iio~v tlr- 
herteil, brit has in the pait I>rodwed a great deal oi 
gold. The Mining Statistics i h o w  30,148 toris treated 
for 19,658 ozs. of golci. 

The rocks of the field are esseritially ampliibolites 
of fine and coarse grain, associated w t h  Ireniatite 
quartzites and quartzites. 'Uhe granite contact is 
11 itliiii half a niile of the mines. 

Only one type of ore deposit has heeti worked here, 
namely, qiiartz reefs. The reefs, uiilike tlrose at  
Ilarcla, liar e a regular treiid i>arallel r i t h  the granite 
contact in a north-nortli-west direction, The am- 
pliibolites have probably been formed froin older 
greetistones similar to tlrose at Jlartlx by metamor- 
phism intlucecl by the iieiqhbonring platonic granite. 
The water level in the abandoned mines is 130 feet 
below the surface, and consequently only the upper 
levels corild be examined. 

There should be better opportunities here for  
workiug the reefs on a large scale than at  Narda, as  
there are persistent bodies of quartz which should be 
of fa i r  valne jndg-kng by tlic returns from the old 
mines. 

I<ooZyanobbing :-The rocks o f  this district are 
maiuly fiiie-grained preenstone a r i d  ferruginous 
(part zites also, associated with these near 'die gran- 
ite contact, ampliibolites, poqhyrites, and granite 
dykes. l 'he ceuire o i  the belt is not  of a promisiup 
character from au auriferous point of view, but near. 
the rwiitact w t l :  the granite thew a r e  nl)nni la~~t   an- 

There is also a nori 



,tl(’ inty11iions and pa? able contact deposits 
bllo,lf({ foiind liere. Near t l i t  nort 11-ea-t 
c ~ ( ) j l t a c * f  tlic old Rainbo\r leair,i are loratetl. 
Tllese ale tio\v being worked by  Ctarke’s S ~ I I -  
(lieate. ~ l l e  deposit is essentially 21 rolltact de- 
p q ~ t ,  and occurs in a dark gree~is to~~e  schist along- 
side a granite dyke. The reefs hare  a persistelrt ont- 
crop for some hundred feet and an average width as 

’ a4 ope1ie.d iip of 12 inches to 1s inches; to the  
east 1)arallel reefs occur of a similar nature. If the 

a111es come up  to expectation-atld there is no s o -  
logical reason ~ d i y  they should not-there should be 
inf[irient stone to keep a small battery goitig lol1g 
ellollgh to niake a. profit. I shonld, honwer, adrise 
I I I O ~ O I I ~ ~  sanipliuq before any nroney i i  spent on a 
Illant. There is an ample supply of salt water 
\I liI11ri two niilcs of the mine and 35 chains west o t  
tlie olcl battery, \\hieh is about 11/1 miles west-south- 
weqt  of the mine. 

I3et\\-eeri the Eainbow Leases and the Range is a 
Inrge body of qnartz ontcrops carrying galena and 
,311tr lki ide.  

(”hadivirli’s Plev-ard (now abandoned) is soutfi of 
tlie range :rnd abont 1 3  miles from the sontli-west 
granite contact. This is a narrow qnartz reef in de- 
composed fine-qrained greenstone, bnt TTalues are re- 
Imrteil to he 011 the low side. 

On tlle ioiith-vestern contact there is a large quartz 
blo\v which outcrops for  miles. A t  one place the 
qutirtz has ~ ia r ro~ved and carries copper carbonateq 
OII one \ d 1 ,  hiit not rich enough to  form copper ore. 

~~urbu . -This  centre is sitnated aboiit eight nules 
ii1glliiy 110ril1 o f  IT cst of Pigeon Rock. The r o t h  of 
t l l l i  (wit re  a i  e irit.1 ainorphosed slates ant1 sandbtoiles 
he!oneint: to the yonnger series of the strata eul ioi(~l  
in the district. The reefs are  flat, narrow, and o f  
glassy unpi omising nature. This locality does not 
offer mnch inducement to prospectors for  the reasons 
that :- 
(1) The sedimentary rocks are as a rule unfavonr- 

able to the formation of auriferous deposits, and 
( 2 )  Scarcity of quartz outcrops of a fa.c.ourable 

nature. 
CONCLUSIO 
Tn the area mapped during the year 1914 there 

are :- 
( I )  r1’\~70 series o f  rocks repreqented and separated 

t)y an uncoiiformity. 
( 2 )  Marda, as a prospecting mining field, offers 

e-reat inducements to small parties of prospectors, 
prox ideil continnous crushing facilities are available. 
An aiieqrtate supply of water for crushing purposes 
s11ould be secured on sinking the winze on the But- 
cher Bird property. 

There iq a possibility that the larger shows may 
be olmied 17p faroiirably enough to  offer inducements 
to capitalists and large companies. O f  these the 
Great Unlinown and A11en7s Find are  most promis- 
in:, especially the former on account of the possi- 
bility of the reef extending through the Sonth Un- 
l~iiown lease. 

( 3 )  The old Jaelisoii centre, thougl~ now desertell, 
i s  worthy of the attention of capitalists and large 
coliipariies on account o f  the persistent nature of the 
reefs and their regular trend. 

(4) Koolyanobbing is well m7orth further prosgect- 
iiig. Its extension northwards appears to  have been 
practically untouched by prospecting parties. 

This should be worth sampling. 

of Marda there is n large tract i t f  conn- 
try \Thich desenes more attention from the prospec- 
tor. From Marda Dam to Riingalbin Range there is 
rt coritini~ous belt of greenstoi~e country 2.5 miles long 
.111<1 10 to 15 miles wide. Tlie iotervening country 
and that around Rungalbil1 appears to  be practically 
antonched, and new finds will probably be made here 
as  the result of further and more extensire prospeet- 
kig, if carried out with knowleilge and with judg- 
ment. 

This belt shows erery iiiclication of connecting 
n7ith the Coolgardie belt at abont Bnlla Riilling and 
Loiidon derry. 

(6)  Yarbn is a centre that is i ~ u i  t)artrcnl;il.ly :It- 

tractive froin a mining point of vie~v. 

LAKOIiA Tor{ Y 11- ORK. 
l~o rq .~~r :  F~~oR~c.-Dnring 1!11.11 the 1’0 nt ine WO rk 0 r 

tile Laboratory 1ms been continned tinder the general 
tilreption of 311,. Sinipson, on ti e h e s  of that of &)re- 
1 lolls years. 
tile ,Torli, y,Thich ih capable of nrunierical statement, 
lias been tabnlateti iii dctail ancl appeals to  ha\ e bee11 

(3 \ olnrne and natiirc as d n t ~ n g  tlie 
It IS to be noter?, 1ion.t.1 er. Illat tliere 
ahe of no less than 50 per cent. 111 

:he nuinher of comi k t e  analyses nratle for  the Field 
OHicers of the Snrvey. This mork is almost the most 

rigthy of all tlie practical work dovie in 
and frequently calls for mnch research 

ation of resnlts. Reference to the 
a temporary iritereit 111 inolybdeiinm 

deposits due to  tlie altogether iinprecedcuted market 
for  that ore, prices reaching as 1iit:li as $675 per ton 
of uiolybilenife of 95 per cent. grade. In the absence 
of copipletely satisfactory methods of estimating 
molybdennm in the preselice of tnngsten, the receipt 
of snch ores for  assay necessitated a research into tlie 
methods of estiinatiirg those two metals, hoth when 
occarring separately and in con jnnction. 

PURLJCATIONS.--~‘~I~ work of the Laboratory whi 
is of most lasting d n e ,  is nndonbtcdly that which 
placed on record in tlie rarioiis official Biiiletins and 
other pnblications in the fo rm of descriptions of 
physical and cliemieal properties of local minerals 
and of their occurrethce, and discnssions of the1 P 

economic derelopment and utilisation. During the 
year 1914, the following articles were p r~pa red  for  
publication :- 

Nr. Sinipson repi) 

By E. S. Simpsoii: 
Notes on Mine] als collected at Sia-ara hy 

J .  T. Jutson. 
On Cliloritoid and its Congeners, wit11 special 

reference to  the Chloritoid of Yatnipi Sountl. 
(Bulletin 64.) 

(Bulle- 
tin 63.) 

pli.yllite at Marvel Loch. 
Aspltaltum from the Southern Coast of hus-  

tralia. (Bulletin 65.) 
h”1iniinary Wote on the Mount lMit11 Meteorite. 

(Bulletin 59.) 
Re\-ised Edition of Paper  entitled ~ ~ l e  Rare 

Metals and their Distribntion i n  Western 
Anstralia.” (Bulletin 59.) 

Notes on a Garnet from Marvel Loch. 

?YTo !~s  011 the Andalusite occnrring in a Mica- 
(Rnlletin 63.) 

By E. 8. Simpson and H. Bawley: 
Premier Downs 11.: A new Meteorite from 

Western Australia. (Bnllet in 59.) 
Ry A. J ,  Robertson: 
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PETROTA3GICAL WORK. 
Tlie work performed by Mr. Farquharsoii (the 

Petrologist) , dnrtng the past gear falls iinder the 
followiiig heads :- 

( I . )  .--Determiiiations and Reports for the Geo- 
logical Survey Staff. 

(11.) Ueteriniiiatioiis a i d  Keports for the Miiies 
and other State Llepartnients. 

(TIT.) Deteriniiiations ancl Reports for  prospec- 
tor5 and for  tlie miniiig aiid general public. 

i h i n g  the course of the work an endeavonr has 
beeii  made to mairitairr a close connection between 
t lie petromaphical observatioiis and the work of the 
ollicers iii the field. The results of iiiaiiy of Mr. 
E’ai iIiiliarson’s obseri atioiis will, iii several instances, 
he foiind cnihoclied it1 the field descriptioiis yiren at 
leiigtli iii tlie rariotis Bulletins. 

Heporting up011 his worlr. AIr. Farquharsoii gives 
1 lie followiiig particnlars : - 

1,0(,1c AL SURYEY SrAr%7.-Aprt from the I arioris 
suites of roclrs that will be considered later, tliere ha\ e 
been iii a11 forty incii\-idnal identifications made for 
the varioiis officers, iiicluding those of particiilar roeL.\ 
to facilitate mapping. These incltide speciineiis froiii 
hfeekatharra, speciineiis from Marcla, from the Coriii- 
tliiaii &fine at Southern Cross, froin the Peak Rill 
arid Nullagine districts, from the War1 
other localities. Most intereitiiig of  t 
determinatioiis of rocks from the Jiigli 
Mine at  hIeekatIiarra, 11 hich establirhetl ilir ?elation- 
ship between the black basaltic-tlolerite eticonritered 
in the mine, and the ihearecl io f l  
to i t .  I t  mas shown that iii a11 prob 
is not sheared at the margins, hiit has beeii intruded 
iii to the soft cliloritic rocki Lii1)iccliieiit t o  tlie sheau- 
ii>g, or its iiitrodactioii ilia? have heen responsible 
for  tlie shearing. 111 aiiy mse the \hearing does not 
al,pear to hare affected tlw dyke. Tliis €act is held 
to have an important beariiig oii the dereloprnent o f  
tlie mine. 

Various reports of 1913 linre heerr corrected a id  
finally roinpleted for  i)iiblicatioii i i i  BiilZe/in form. 
notably that oii the Petrology of Sandstoiie, and that 
oil tlie Binditli ,\re.x. Several seriei of inicrophoto- 
graphs of‘ irnpoi+aiit rocl,.; in the rarionq suites hare 
been taken, a n d  several ininor reports hare been pre- 
pared. Amongst these are the Prtrogmphy o f  the 
Greenbashes Tiniield. aiid a report on the probability 
of the Eaniiahinore emeralds becoming clearer and 
€reer* from f l a ~ s  vritli depths. 

The suites of rocks examined include those from :- 
1. Feysville and the Rremer Range.-The rocks 

collected by Mr.  Honman from this area may lw 
grouped as follows :- 

A.--Igneous : 

ISATIONS AND REPORTS FOR THlC GIGO- 

( 3  .) Granite. 

atrrl. 

€Iornblcii~e-~~orpliyrit ei.  

(2 .  j (;)iiart~-porl?liyi*ies, foliated a i d  unfoli- 

(3 . )  Porpliyrites ( a )  Qiiartz-l~oi.i~liyriter; (11) 

(4.) Gabbros aiid Dolerites. 
( 5 . )  Amphibolitie rocks ( a )  foliated: (1)) un- 

(6.) Serrpeiitines. 
foliated. 

( 7 . )  Chloritic ancl Talc selikts. 
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i s  xortlij o f  remark in that it 
ifleiice of primary foliation, u., 
i i o t  been inctncecl stihsecpleilt to 

tile coiicolitlatiorr o f  {lie graiiiire iiragma, bui has 
oi iginat ed hefoie 01% dariijg soliclificatiou. 

~.---ln the Anuoal Report for 
rious roclts iletermineil 

it gear additional speci- 
fonild to include :- 

(a )  Fibroili hornblendite, coarse ~ I T  

actiiiolitic a i d  schistose aiiq31i 
(1)) (;nriietiferons qimrtz-bioirte sch 

ably of nictainorpltic sedimeutary 
origiii. 

inentavg origin. 

particles. 

( ( 3 )  Gariretiteror1c irh-ery iriicn- 

(c l )  I'liyll~iic slates with disserninnied carbon 

(c )  1'1iyllitic slates witli ininnte andalnsite 

( f )  C'arbonaceons micaceous aiidalnsite srhists 
prodiired by contact metamorphism 
from shales or claystone.;. 

crystal\. 

The importance of these rocks lies in the fact that 
many of them are most probably ilerivecl by coil- 
tilct or t hermo-dynamic nietamorphisln from original 
clays ani1 shales, and the delimitation of their boiin- 
ilaries by mapping iiidieates the oreas least favour- 
alxle for  prospecting. 

6. (heenbllahes 7'in/leld.--The rodis examined 
from this area iverc collected hy Mr. 1%. C. Stokes 
and U-. F. R. Feldtmann. Their petrography is 
fnlly dealt with in Bnlletin 68, Miscellaneons Re- 
ports, Series I lT. ,  atid i t  will suffice to remark here 
tlrai they fall into the following gmnps :- 

(a) I'egmatites. 
(1)) Dolerites. 
( c )  Aniphibol~te and  lioi,ril-,lende-scllrsl. 

cold and only ;I few xtiirnetl  auy trace at all. 
The total dcpth :ittainecl in the six bores  as 4,905 
, ant1 tlic. total nurn1)e.r o f  a w g s  made rcachcd 

Secations of ihe six bore.. showing deptlis in feet, 
r( >li ileteriiiinations, Cteptlts at which the vstrioiis 

mere riiaile, and the results of the assays, hare 
also been prepared for  the Mines Department, 

rnired wnil assays matle. 
eiiniriatioiis off I lie vocli 

Depth. 

ft. in. 
62 0 

62 0 

75 0 
90 0 
95 0 

102 0 

114 0 

123 0 

136 0 

186 0 

I64 0 
173 6 

192 0 

21;j 0 

226 0 

237 0 

245 0 
25.i 0 

204 0 
274 0 

284 f i  

288 0 
293 0 

298 0 

302 0 

312 0 
328 0 
332 0 

342 U 
333-354ft 

357 L 

338 t 

361 C 
361 C 
365 C 
365 ( 

369 c 
3139 ( 

372 ( 
372 I 
376 ( 

376 ( 
380 0 

N O ~ F  --T 

Satiire of Rock. 

. ' . .  
;oft n~n,thered chlorit2ic green- 

<oft weatliered chlorit,ic green- 

liaolinic greeristone 
[isoliiiic greenstone 
White quartz. 
IC~olinic, miroh shearecl, soft, 

ohloritic greenstone. 
2reetistonc, much weatliered and 

of soinewlmt vesicular a p  

stmie, almost a clay 

stone, almost a clay. 

peara me. 
\Teathered, ltaolinised aitd ohlori- 

d. 
;I cciiitone oi almost brecciated 

Weathered c~l~loriti~ed green- 

Weatherecl chloritised greenstone. 
Wmthered hard eltiloritic green- 

Xuch n ca.tliered alitioit clayey 

3iiirlr U eathereit a1 most clayey 

3ittch x~oatheretl alitiort clayey 

ilppearallce. 

ito11e. 

stone (amphiholito). 

greenitone. 

g~et~lisf one. 

greeii5toiie. 
'iz'hltc ( ~ ~ a r t z  a~ id  ~ h l o ~ l t ~ c  11or1t- 

blonde. 
C'lilorit~ic ampliibolite. 
Oiiartz snd chloritised horii- 

blende, with oxidised iron. 
lilovitic itiiijd~iholitx+. 
lillor~itic carbonated, sof t  chlor- 

ittic, and shoared. 
JIiicli \wathercrl o1ilorit)it: am- 

pliibolit~e. 
White ctirertxz. 
Chloritie ainpbiholite with car- 

bonate win. 
White qiiartz, carbonate and 

chlorite rock 
I'Eucli weatltered quartzose and 

somewhat pyritic clilorit,ised 
amphi bolite. 

Jlostly wliite quert,z. 
Soft cliloritic greenatone. 
Highly carbonated, cliloritic rock 

chi i i t  with qiiartz veins. 
&iiat.tz and chloritic material 

with a litJtrle oxidised iron and 

sl.3eared. 

Qua.rtz a d  fuolrxitic: imterial 

\Tliitc qiiarlz and coplm pyrites 
wit,lr pyrit,ic ore. 

)\Vliite cpartdz . . . . . .  
Quartz arid oxidised pyritic ore ' wit,li sonic greeiiixh rniiieral 

) in scales 
I White quartz . . . . . .  

Qrinrtz with oxidisod iron, coppc 
pyrites, galena. and mata. 
cliitc 

&uartz, coppor pyrites, etc. . .  
A ised cimrtz, ancl copper 

pyrites, both oxidised and 

i 
!-c~rynt' li 
I fresh 

pyritic ore is inostly copper pyrites a: 
to be some fine scalv fuclisitie material &s well R 

ASsiLg. 
- - 

(:old trace. i 
Cold, trace. 

I 
)Gold, Xl. 

Gold, 13gr. 
per ton. 

Gold, 9gm. 

A-.-.-.- 

ialaohite. 
there appears 



1’ toil reyectively. 

:$. /3/Jl‘ i?l( ( I t  A1/OO,Cr: 

the bore-core at Moora from 1,554ft. 
e euiiiiimetl by me :ind provxl to con- 

31 iidsiotie 
hlicaceous shale 
C‘arbonaceons graiiitlar limestoire 

( ‘alcareous conglomerates 
(’ompacted calcareous grit 
Soft satidstone 
Gray calcareou.; sauilst one. 

1.  

’I’Is(J hore core5 hare been esaniiiietl 
n ‘o rh  I)epartmetit, a id  proved 1 o con 
i i n ~ -c ra i  11 et: friable I imest one. 

/,’orincj oil t h e  7’r.(rwscontinerztnl h‘alluatl : 

,or{ on  ~ ( J W  speczmens from tlie 7€arbozci 
P ,  Rio td ip ,  ( o r  the  Xtn te  illinirhg Rlzgfneer: 

‘Yire esamiiiat ion of these was uiidertalreii to  see if 
any light co idd  be tlirowi 011 the origin of tlie gold, 
h i t  omiiiq to the advanced state of decomposition of 

These iiiclnded :-A glwiicoiiitic sandstone proving 
tlic esisieiice of fliiriatile marine conditions to tlie 
iiorili of Peak Hill; a biotitic schist-the ,matrix of 
1 lie Poona emeralds-derived from a pgroxenite or 

bbro by the contact nietainorpliic action of an albite 
ieginatite (1) lie tliroiiglr tlic ageiiey of potash-bearing 

soliitinns ; some iloloinitic limestones ; a blaek aiidesi- 
tit doleriie or basalt from Cue ; and some green- 
stones, ol‘ nliirli { \ \  o inay 1 m  e a sedinieatarg origin. 

ral samples of lmilcling stone 
( h e  7 ’ ~ b l i c  Il’orXs Deprtr tmewt : 

Tliese a11 1)r‘01 et1 to  be fine-grained, reddish, yel- 
I, 0 1 ’  \I h i le ,  ioitien-hat friable felspathic sand- 

\ t  Oil es. 

S. f i ; i ( l l? i imi t io& of lhe jiinctiorh bP1treer.c the bta ,7, 
rlio,ite-2)ori’liiirite and the granite from the Eleertl- 
Ion Xzne, I’li~llips Rirer, to discover ~ r h i c h  of tlie t i r o  
, o r  A s  i n f r d e t l  ilie other:  

was found yery clearly that the black porphyrile 
tlie intrnsile, a perfect microsropic dyke o f  it 

being fouird in sections lpenetrating the granitic 
IllilSS. 

9. nepoTt5 on specimens sent in fhrough the Miv- 
istpr f o r  Tl’orhs from 1 1 ~ ~ t ~ h m ,  ancl from Ynlgoo by 
f l ie  Minister for  Mines : 

37 

Iieading. 
mention are :-- 

Iiicliiiled iii these and \\ orthy of special 

ials from tlie Uacldera Nine, 
presetited by illr. TIT. (2. 

(h . )  Graphite fIoiii ICeiirlenap, 1)reientetl 1)) 
Sutherland, o f  Fremantle. 

Messrs. ~Ic(yartliy, Parker & Co. 
7 .  I her-e liave been iii addition :- 

(1.) Iteports OIL Mica a i  to wital)ility for min- 

(2 . )  Heports 011 13nildiiig Rtoiics from ‘l’apbel- 

tlie Jlararoa Gold 

i 1.) (‘lassification of ilie I\:alpoorlie Roclcs for 
the Cliairiher oi’ llliiies i i i  an article p i h -  
lislied i n  the J o i i m n l  of tlie Clriirntm, ant1 
in Miscellaiieoub Bulletin, KO. 64. 

( 5 . )  Preparation of’ collections of r i d s  and 
mmerals For seliools, etc., anti correct 1011 

of labels o f  collections. 

mercial piirpose\. 

Gmeral.--‘I’lie ariicle on tlie 1 
End, Kalgoorlie, appemi ie  in 
~)iiblihlieil iliirinq tlre 
hons in the LO?ldOTl 

of :i criiidinq a n d  sliciiic inaciiine 
d y .  The emplo),nient o f  tlui I 
\nth the obsolcte, lahormis, ai 
lianil criiiiliiic, biit, b~ cm~blinc hec 

irecl tlirecticm m t l i  iriiicli greater sl)eeil than 
merly wer possible, already allo~ved, arid 

in the fiitnre  ill to a qre extent alio~y tile field 
\i*ork to lie f ad i ta ted .  

Finally, merit ion mist be made of the iiistallatmi 

I’hIJl3ONTOLOGTChT~ WORK 
already been pointed ont “tlie necessity i 

t lriiomledge of: tlie fossils occiirring hi t 
different formations, aiid even in the different beck 
of the sairie formation, is as ahsolnte for  tlie correct 
tleiermiiiatioii o f  certain economic d a t i o n s  as aiip 
other branch in the Science of Geology,” and as at 
present a pahontolo t does not form part of the 
geological staff, advantage lias had to he taken, as 
lias bwii the case in tbe past, of ontside asiistance. 
NT. R.  I’:tlicridge, of the ,Iustraliaii liliwiip, again 

tool\ i i j )  tlie study of the Cd)oniCcrons Fossils, 
caliieily fwrn &fount Marinion, Leniiard River, W e s t  
Kiin1)erley. ‘I’liii ivorlr lias been conipleted ancl his 
fu l l  rel)ort, wliieli supplements some of the clescrip 
tions coataiiied in tlie ~ T A V ~ O I I S  papers by Rlr. Ethe- 
riciqe and confirms a fen7 doiibtful determiiiations, 
\\ill apliear in  dne course as Series V., 30. X., o f  
I’al~o~itological Contribiitions to the Geolog~7 of West- 
crii Australia. 

Deterininatinits of a further series of Carboni- 
ft~rons Fossils from several localities in tbe valleys 
of the Alinilya, tlie Gascoyne. tlie Wooramel. and the 
Twin  Rivers are included, 
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i > ~ i d t ~ ~ ~ ~ i  3;. -L\ Gcwlogic.al Heconiia 
1)ortloii of' the Mi1rcliisoii Goldfield : by 
H. 1'. \Vootln ard. 

khilletiit 5').--niisc.ellaneoiis Heports, Series IV., 
SOS. .i.i-T,l---Woriiig fo r  Coal upoii the 
AIiirc.lilsoir lZailn ay I m e  belweerr I1:radii 
a i i d  Jlalle\\ a ; Kiiriialpi, Kortli-East c'ool- 
gaitlie f;olclfieltl; Tlie Rare Xetals and 

ibiiiion iii \Yestern Australia ; 
I he hiriiiig ('eiiire of Ruby IYell, Peal, 
Hi11 Goldfield ; Geological 1Zeport oii 
AiiLIlabiirra (Holdeii's Find), l'ealc Hill 
(ioltliielcl; The Aloiii i t  ICeitli District, East 
htui  cliisoii Uoltliield ; Chlogicxl Ohserva- 

tile pieseiit state of  
qt5 of hlt.  lviagiiet, 
)ogariiie, Mnrcliisoii 

Goltl tieltl ; S o t e i  011 the Geology o f  Yurii, 

, I  

Yalgoo Golilfieltl j 'I' 

; The Ore Occur- 
reiices o f  the Katmiiga h h e ,  Greeii- 
buslies Tinfield ; Petrograpliicat Notes 
on soitie Specimens fiwiri Greeii bushes ; 
Thr Economic Geology o f  tlre Golden 
Ridge Gold &hie, East Coolgardie 
Golclfield ; The iflgarere Mineral Leases 
and Noiriphry's Copper Find ; The 
Nremer ItEange ('outntry, Uitiidas Gold- 
field ; Soine Western Australian Meteo- 
rites; Further Notes on the Mining 
Geolog) of Kaiio\\ r i a ;  On the Ore Occur- 
rerice a t  Xaria hlinei, Victoria 
OlstrlCt; Tl1e iiil o~iiid Tin Miiie, 
West Kitnberley ; ie Rocks froin tlie 
I'billips River. 

1:iillefiii 61.-Aii Outline of' tlie 1 
(l'lI>sloerapll:, ) 0 

tralia : by , J .  1'. ,Jut5oii. 
111 Il1e l l a l l t l i  O F  tire G O \  erlllilellt 

~ i ~ a l ~ o I l t l J i o g l c ~ n 1  ~ ' ~ l l l ~ ~ l b l l t l o i l S  to 
the Geology of TSlestern hustralria. V.: by 
K.  Etlieridge, juu .  

Bulletin tiO.--Geiieral I i ~ d e l  to 1lei)orts 1870- 
1910. 

Governmelit Geologist. 

Geological Snri ey Office, Perth, 
13th It'ebriiaiy, 1915. 
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