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The work of the Geological SurTep clmiiig the Sear 
1919 liai heen eanied out ni th  a reduced Pelcl staff 
along the usual lilies, aiid has beeii confined to di+ 
t r ick I\-liich seemed to  gire promise of bein. of the 

t raliie to the coniinnnitg at larce, rather t h m  
tn the iiidii5diial. The field staff, horerer, is not in 
sufficient strength to meet the mo-t pre-sing de-nanilr 
n 1iic.h the iiicretiseil attention no\i* being paid to out- 
lying distrirts necessitates. 

5s 
6 

75 
... 
... 
... 

THE STRFF. 
The ~ o r k  of the Geolodcal Sun-ev during the year 

1919 has been carried out 11.; 12 
T. Glateliforit, Alssistant Geolo 
> eai s experience in  prirate pra 
rnetallurgical engineer. iras traiizferred to the staff 
of the State l'inino. Engineer early in tlie gear. hfr. 
('. Sidnej- TZoninan iwigned his position as Fiel.1 
Geologist on his return from act iw serrice in Enro1.e 
durinq the month of Octnber, in order to improve hi; 
lmsition. The positions t h i s  rendered vacant remain 

15.S0 
1.64 

20.54 
... 
... 
... 

unfilled, lea1 iiig oiily t\i o ollicers available for  the 
ie:iulnr field IT orb of the Department. Owing to n. 
gro~viiig (?emand f o ~  imn possesed of geological 
hion ledge and ex1 erieiice, nearly all Geological Stir- 

s are finding some dificnlty in securing and re- 
I iiiinq ndecjnately trained oBicers. It is to he hoped 
h t  it  rriay be possihle to proride more rapid p 1 ~ -  

iiintion and lligher sa1;rries for tlie field geologists as 
cel l  as for the other scientific employees o €  the De- 
part:neiit. To do this it is iiot necec:sarg to entireiy 
compete in salary x-ith private corporations, etc., fol* 
it is generally recognised that the emoluments, in 
n lint niay be calle? n iiiore or k s  permanent position 
in  the l)ul&c ser\*ice, can never equal those offered 
for  siiiiilar Ten ices by p'rirate busiiieis firms or  col*- 
1)omtions. 

FIETJD TTORh. 
The attached Table slio\m the clistribiitiun of the 

f:e'd ~ ~ o i l i  during the year aacl the names o f  the 
oiiic ers, together with the different districtc: in  n-hieh 
they w r e  eiiiaqed. 

Firltl R-i~rl; f o r  tlie T r a r  1919. 

Goldfield or Land Division. 

j H. m. 13. TALBOT. 1 E. DE C. CLARKE. 
I I -  

South-West Dirision . . . . . . . . .  
Yilgarii Goldfield . . . . . . . . .  
Coolgardie Goldfield . . . . . . . . .  
North-East Coolgarclie Goldfield ... 
North Coolgardie Goldtield . . . . . .  
Mount Margaret Goldiield . . . . . .  
Mnrchison Gold!; eld . . . . . . . . .  
East hIurchison Goldlield . . . . . .  
Yalgoo Goldlield . . . . .  ... 

27 

10 
... 
... 

c 

11 
121 
10 
7 

103 

7.39 

2 .74  

1.91 
3 .00  

33.15 
Y 2 . 7 4  

1 . 9 1  

... 

... 

52.84 

WO. of days 
in the field. 

25 
... 
... 
... 
... 
... 
... 
17 

... 
42 

Percentage 
of working 

days. 

6.80 
... 
... 
... 
... 
... 
... 
4.65  
... 

11.45 

old find i i ~ a r  STiall:mgie, on the I<iii~.i- 
TIP, in the Coolgardic. GolclAe~d, TV 

21ni:ial earl>- in the pea The diqc x-erie: Tvere 
v itliiii an n1iic.h 1 ire\ er yet b w i  examine.1 

aiiv iriemlter o f  tlig olorricnl Staff, lying, as it 
did, viithiri a rortioii of the Coolgar lie Gold"l1d 
\\ liicli liad iiot been sun evcd gedorirally. In riebv 
ol' the efforts ~ I i i c 1 1  m-ere made by p r i n t e  enterlLriue 
ton arcis tlie de: eloi ment  of the mineral resoaims oL' 

11'  portion of the Coolcardie Goldfelcl, circum- 
ves m-arrnnterl such a+qistance and quidance a.: 
<I he afforded by a reasnuably accnmte delineation 

t L those broader geological features n-liich had any 
kai-ing upon ernaoiiiic rjne~tioiis, aacl an en4earouL- 
17-as iliade to link up the auriferous belts with such 

e as !lad been s'iri eyed in the surrounding dis- 
The gold finds oceurrecl in a i d  along shear 

in the ~reenstoiie country, which is about sis 
n i :e and 12 ini!e> long, and is bounded on both 

s.des by granitic roclx. Thete shear zoiiei trend gener- 
iioi tli-north-rest aiid dip at high angles to the 
. The golcl was met n-ith in a series of small 

n ~ i d  inore Oi' less parallel cleposits which extend over 
ail area 1ix.i in4 a lenqtli of from four to iive miles 
and a .rc-idih of a little oler  a mile. Not emu& work 
nas  done at thp  time the aren was examined upon the 
del-osits to e1iabIe any veq-  delinite opinion to  be es- 
preswd as to tlie fntnre o f  the TTTallanc5e area as a 
aiiiiinn centre, for  prospectinq had hardlg passed its 
initial binges. Tlie geological structure o f  the area, 
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r until the 13th of 

d v .  ay li ie, bet\\ een Ya!lndine a n d  Coolgardie, oc- 

o f  Ahq:nct he $1 ent in an cvminat ion o t  the couiitrv 
tci ilie iioitli and south ot‘ the Trans-co itineiital Rail- 
nay ,  hetneeri the 51 an? 175 inile 1msts. On the 16th 

1st he left %niitliii(., on tlie Trnns-Continental 
, and t i  a\ e’led (11 erlanrl to lm erton, where 

i f r  a’ i i \  er1 on tlre 17th of  Pep  
siq)plies there commencecl a 
the vountry to tlle 1101 tli-eait IT ith tlie object of de- 
Iiinititig the l ~ o u n d a r i e ~  a f  tlie iiii~iera!-bearin~ c o w -  
trv. On tlie cumlrletion (if tliat noilr ,  he retnriied to 
Perth on the 3rd of Deceinher. Mr. Tallwit \\-as all- 
Leilt clii lcm e from tlie Ptli of Deceinlier until t h e  entl 
of the year. TIE total nulaber of days spent in tlie 
i’eld by Xi.. Tallrot n as 233. 



n 

say, a visit to Mel\ille . (Soongal), about 11 
wiles iiortli of the tonn of Talgoo, was made, 
\I h e  ah i i t  ii\ e TI eeLs \T e ie  spent in geo- 
logictil aiicl mining investigatioiis. A week in 

tliereaiter at I h d u  in connection with tlie site of 
)ir rerluireil to sn11l:l>7 Gcraldton 

n it11 11 nier .  The fiist tnenty cl of i)eceiiiber vere  
sl)enl n ith nie in iiislmtioii \I in the wntli-xwst 
1)oTtioIi of the Tdgcio Goldfield. 1x1 all, h h .  c l a r k  
silent 193 day5 111 the field, x\ hicli were tlistributtd 
tin oiigliont the district., etc., set out in the table. 

F. E. Feldtmaan, Field Geologist. 
1 fter the return of 3Ir. Feldtnianii froin annnal 

leaw,  on the 11th of t7nnuary, the reiiininrier of flio 
niontli n as sprit in ( a )  the pie1 nration of the ac- 
count of liis n o d <  fo r  191s; (1)) (lraftiiiq worli in  
connection v i ih  the re1)oi.t on the T<oiieb>- Clay De- 

positi in  the himlit>-. In  ctrnseclnen~e of n 1-artial rZ- 
nisation reinlting )in the rcdnttion i’n the 1ie”- 

fC, to n liich e f e r t  T T - ~ S  cii en in lr)17, 
of tlie yetir T T ~ S  spent by Mr. Felllt- 

laneour drafting n ork aiid Zeneril 
~i i l ’~r \  iiioii 01 U the clrnftiiip room. On the 1st no- 
cemltcr 3Jr. Feliltmann left for Itnor:irdie, on tIi9 
Jlnrchison Field, for tlie piirlioce of emminilip the 

t. Zion C+.kI.T,. 118:iX, ivliip1i orciipied his time uii- 
tlie 17th of the inoiith, xvheli he returned to henil- 

quarters. In all Xlr. FeIdtniann spent 42 ilnx-s in t Ih  
field. 

genei a1 treiid o f  n liieli is north-west and south-east 
( ride €’late I., Bulletin 66). 

The four belts Iiare been, in order to facilitate 
de>cription, designated : 

( a )  The Golclc?n Ridge. 
( b )  Tlie Feysville. 
(c )  The Somerrille-\\’ool~~isar IMt,  and 
(cl) The 3ionnt hiarion-Yilmia Trig. Belt. ,, 1 liese I d t i  contain qold-bearing deposits 01 diverse 

The recent gold iinds are situated 011 Bloclis 30 
ant1 48 of the €lampton Plains Estate, ancl lie within 
t l v  liinits of what has already been described as the 
Somerrille-\\ioolabar Belt, n hich there seem souncl 
geological rcasons Cor Iwlievinp extends very niucli 
further to the nrirth-westward of Binduli and Somer- 
ville, as f a r  as Ora Randa. 

The rocks of -,-,-liicli the relatively small area 
coxerecl by Locarions 4s aiid 30 is made np consist 
:?linost entirely of greenstones and their meta- 
uiorphic ileiil atii es ;iitersectcd by 
of acidic roclrs-!)ortrliyries-som 
been so crushed :is to be rirtnally acidic schists. 
Soiw o f  theye porpliyries w-liieh contain seains o€ 
cliiai tz  aiid ironstone lia\-e been n-orked for  tlieii* 
gold contents, as at S1 ealinmn’s Boulder (formerly 
the IIampton Boni4er Lease 13), \\here, howerer, it 
alipears that the reccn-erable gold contents pro\-ed to 
be of too low a qrade. Other deposits have been 
oi eiied up and \J ox-ked, and, 1iaxTing been fully de- 
sciilted in  Bulletin (i!i by Mr. C. 8. Honman, no 
fortlier reference need be ilia& thereto. 

Tlie situation of fhe  find, nox  known as tlie Cele- 
bration Lode, niatle in June lust bl- h1essr.s. Ireland 
ancl IIansen. is indicated with as close an approsi- 
uiation to accuracy as tlie relatix~ely sniall scale of 
the atlaclied ” geological map nil1 admit, together 

1 sitnation .i.iitli regard to the ore- 
of Spealimnn’s (Hamliton Boulder) 

tu tlie sontli, and the other related rocks. 
A rertical shaft llas been sunk to a delith of 100 

feet from the snrfnce at  a point aboul 8 clitiins from 
the northein bounclary of , the lease-No. &-,ancl 
cross-cutr, 11 and 13 feet respectively, pnt in  east 
ant1 T\ est at the 5Oft. lerel, through decomposed 
scliistose material of nncertain origin. There being 
‘15 yet 110 sketch ;jl:iii of the wxlciiig.;, acleqnate 
desciiption is some\vliat difficult. There is a vein of 
qnai tz about S inches in thickness sliou-ing near the 
face of the western cross-cut u-hich i ray possibly 
represent one of those T eins sliowiiig on the surface 
rear the shaft, or at any rate one parallel thereto. 
, i t  tlie foot of tlie vertical sliaft scdliisto-e material 
carrying ironstone reins is exposecl. d grd)  sarnple 
f i  oiii the dnmp of .he decomposed osidised rock, co~i- 
tainiiiq thin ironstone wins, was fount1 to l)e IiiqIiIy 
aurifeious. pointinq to a close connection betn-een 
these mills and the occiirreiice of gold. Cross-cots 
ha1 e Jmii piit in  east and west from the foot of the 
shaft, and some drii in% iiorth and south along the 
lodc has been cayriec! w t ,  €rom vhicli the oxl-llers 
ha1 e. in the press reports, recorded good r a I ~ & .  The 
ioiithern drix e showed at one spot a schistose forma- 
tion rarryiiiq kernels and wins  of qnartz. Near the 
nesterii face of the mstera  cross-cut a solid reill of 
white quartz about 12 inches in thickness n-as en- 
countered, wliicli may possibly represent tliat ~fi.. 
1)osed in the XveSttJrn cros+cnt a t  the 50ft. lei-el above. 
The osicliGed clayey rock ex1)osed in t h e  shaft alld 

tJ-lJeS. 

* h’ot reproduced. 



tic,aj. tlie sitoation of which 

Iin\  inn wi?eued T ery iuucli secnlar decay, stand out 
in hold relief. Tlieie are intersected hy d&ei oi’ 

tuiite. a: lite. ant! ~wpl ix ry ,  mliicli a le  in all prciba- 
lit)- cuniiectcd \\ :t!i tl 

rxnre-  in hle sr3. STe’fa~e 
and Keitliead’s reef pi?\  iouslv iefeiied to. A small 
rcri*h-boiincl leader of qrartz, containiiiy corisi 1ei.able 
quantities uf gold, Iiad lieeii oiwn 
ancl n a z  poi i i td  olic to iiie. 
Iiroytimii\- to some old 511a1101\- 

~li i  lincl been olitnined some E to 15 yeais pre- 
onsly. Nr. Slatc+s leader \va3 connected with an 

tlierta are several i n  
e rexoiis for Iwliev- 
t the nltrn-acid por- 

tions of the p u r ~ ~ l i y r i < J ~ .  

,311 Rlo:>li 50 are not on tlie south- 
L 111 e- tei-i-ic,ii o- “the Tkiltler. Iranlioe, and Horse- 
dioe ore ehariiiel,” biit, as may be seen by the 

) nlron nliicli the situations 
11 laid clown, on one more or 

leis 1;arallel tlieretci. 
111 v i  far as p ~ ~ ~ ! o c i c r l  assistance tuwards tlie es- 

I 1i~it;ition of the ai >a  i.: cmcerned, it iz essential tliat 
i n  Ii111clx 50 aiiil 43 Inrye-icale 

:liici I,onndarie-; oE the c1iKere:it types of ereenstoms 
more o r  lesi acciiratelv laid down. Thi.;, home:.e;., is 
:I ’11 oil; of lime, x i d  c a i  only be carried out after 

5 been niads with the lease 
iocl t ase  lineii upon which to 

~ o r k  of this kincl is being, 
nt to be, carried out bv the 

n\;nc:s of tl e locntic ns I’or tl-eir o ~ n  euidnnce, 
f the attention v liich is being civen to 
iiir o f  tlie couiitr-  to tlie soutliwnrrl in 

oP Luke T,efro;v, the necessity for a 
1 wsil.le mii~eral-t)e:n*ing areas xithin 

1,ort;oii of the State ( l y i n ~  to tlie soiith of that  
raced 011 tlle Geological AIap-Plate I.-of Bul- 

I d i i i  66) has alreadv been 11ointed out. ancl it i.; 
coi~tem~~latecl  u n c h  talcin? i t  a t  the earliest arailable 
o~JIJortullit)-. 

I d  he matle, x i l l  tlie 10 les, ree 

z.--SOTES ON THE (’OT.WTl?Y TO TJJE 
KORTI-I AND SOTY”l’I OF THE TEATS- 

-1L RAITT,SVdlT, BETITTEEN 
AND THE li4?/$ MILES PEG. 

(IT. TT.  B. TALIIOT.) 
of considera1:le iii- 

terect to be seen in certain localitie3 in the c o u n t q  
examined to  the north and soulli of the Traiiscoiiti- 

* Not reproiluced. 

A.lltliondi there are a, f e w  thii 
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x qocd season, and the eye find5 reliel in I irwinp a 
riety of coloiiis, but in a dry \,ca5m die clull q r e w  
the gum. aiid sliinifex is the only mlief fioni tlie 

reddish yellow o f  tlie sand1 soil. 
There are 110 eleratioris \I oitliy o f  the iianie of liillz 

eatt 01 ki ru i i i e ,  and so h e 1  i, the wuntrj that a 
slight s\wll in the g~o i ind  n lien I ien ed from :I di,taiiw 
loolis like a bold moiintain ranqe. 

Soil-co\ ered flats alternate 11 ith 
greenstone, granite, o r  quartz-l\o 
bel\.r-een Randall’s siding (51-nii 
Post on the Transeoatinent:11 Rail 

Outerops o f  granite are seen at i n t e n d s  betxeen the 
nd the lO(i-inile post, but alonq ilie rail- 
nil the 10ii-mile no rwk oiitrwIt-- except 
en as fur as tlpe li-P/&iniIe post, vliicli 

T T ~ S  the f a r  tliesl 1)oiiil reachecl by me. Froin the sawly 
cliaracter of the soil and the t q ’ e  of egetatiotr that 
it  sul)l.orts there is little doubt tha 
undwlyinq rock to itliiii a mile of 
(ICii-iizile) . Here there is a chanqe rrtriii tlie reddid-  
ye!lo\;- sandy soil to a I)ro\vnisli loani; and the gtiiiis, 
mallee, and spinifes give ulace to oaks, l)luch~~sli, anti 
s a l t b n h  The change in soil aiid vegetation i~iarl<s 
apiiro~inr:~tely the boiiiidnry liet\\ e m  thc 
to the west and the Eucla T~iiue\ti)ne 1’1 
e ~ t e n d s  east\wrcls heyoncl the South Aristraliau Border 
and socitl:n.ardz to  the sea eoast. Portion o f  ihi, lime- 
stone platean between the rail\mj- aacl Goddartl C‘reeli 
x~as esamiiied, lint no limestone was seen i t /  s i t z i ,  al- 
though a few slabs \rere passed at n iclc inter\ als. 

That poition o€ the coiintry north of tlie iailxray 
line that \vas esaminec! is az a ride covered by reclclish 
or yello\\ ish sand, :ind one t rm el for day+ 1.r itlion: 

- Bind. In most places 
8,  hut to tlie riorth, east, 
priiiy there is a iilass of 

c of these, called Streich 
11 tlia! I have seen in the 
a’ic>iit 1,jo h e t  ahore the 
is, IQ- aneroid, 320 feet 

a1)oT-e a cXe;.re-sio:i 00 clinins to t! e west. It is risi1)le 
fo r  a distance of 20 ni :IDV rise to  tlie east 01- 

south-east ant1 i‘omi5 nad iii3rB by n liicli 
Qneen Tictcria Spi in . 1 : ~  piclied u~:. The 
%j’riiie” lies west-xor: the niouiiil, a n d  is dis- 
tast il,5 mile\. I t  is sitiintecl i n  a small, e , ~  
pression suimunc1e:l 111- piiie, and a fen- qiiiii 

tlip \\ye5teri1 end of s ~ i i i e  liiili ~ i a d  ridges. The term 
s’ ritic is inisleaclinq as it is nodlino. iiinre thnn a soak, 
a-id mire  than oace riGtors liare found it drv. 
1 &re li!tle doubt that granite underlies this san(1- 

comitr;.. Oraaiie i\ seer1 tu the north of the Ponton, 
and CiItco:i iioteil an ontcri>i) of that rock :lbont 20 
iiiili~s e’t~ t-north-east of Ptu,ich I‘oiinil.’ IIere ancl 
there frngi,ients of a>:gul:lr y qiiartz :n e seen, and 
on soixie of the rises wine detrital siliceon2 laterib. 
\\l,ich i:: 1uany lwaliiie; forins a cappinz o:i 

On tlia y i o i t l i  side of the T’onton, nnct I ~ o m  In  o to 
ht wilpa from it, nbont 30 milrs a1)o.r-e \-diere the 

rn111vay ciosses the creek, tliere is a ridge of roclig 

auite. 

--- 
* Q.S.T.4. Bulletin No. 37. Perth: by Authority, 1909. 



w-hic.li conforin to the ktrilic of the whists. 
a considerable a111o1ult of detrital quartz, soiiie 

Tiierc is 
o f  
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4.-T'llE COUNTRY TO THE NOI:TII-EAIST OF 
LAT- E rt T o N. 

(11. w. G. T ILDOT.) 

It has been known for  some time that se\-erd green- 
atone belts existed m T aiions parts of t h e  coiiiitry t\) 
tile no1 t!i-eazt o i  iia\ ertun. and a 5  their buuiiclarie~ 
had not I:een nial,peil it 
tlie \\ oi lr should be niiil 

E'oor of these belts, ( e\\%er:, , Ih. Sheaton, 
I, t. t'u~iiiiiiiig, ant1 I'lrich Range, ne ie  T isitecl by  
Air. C. U. Gihson in lWJ.5, and his rei'ort 011 them 
15 contained in G.S.1V.A. 1:iilletin S o .  24; but o\\ iirq 
to the Iiurried nature of liib \isit and the shoriage 01 
\I ater o ~ i i i g  to  sereie drought, the boundaries of the 
bel[b xvere not Zefineil. Fe\\- of the 13 aters nil1 h i t  
more than a f e v  months after rain ald none of them 
can be regarded as permanent, so unless tlie seam21 
is B good one the trareller in this country fares badly 
i o r  water, aiitl ninch time is wasted in digging out 
soaks v-iiich yield little o r  no n ater. Fortiinately at 
the time of' iiig xibit there TT:IS aa exceptionally sod 
season ancl good rains fell at le 
eoiii.ecpiently there \T as ail abns~da 
n here. exceljt on the sandy conxitry, aiid I\ e x-er~'  
able to trax el 71 here \ye %ished. 

For ahout 100 miles to  the east a id  north-east of 
the greenstone belt that runs northn artls froin Iluri- 
tille \last Lm erton to Dn1ieti)n the hnllr of the c o ~ i i -  
tr\- is occupied by granite on xyliielr are several rela- 
ti\ e1y small belts of preenstone. Ttu tlie eastl the qr-rtu- 
ite disappears beneath the 'i\'ilkiiiSon 1: aiice FZek  
and to the nortli-east it is covered by the Sullagiiie 
Formation. As it is proposed to  \\-rite a full descrip- 
tion of the country to be pidilisheil in Bulletin forni, 
Mr. Gibson's c1escril)tion ot' the portion Tisiteci by 
lsiiii xi11 sene .  Of the STeeiilsioiie helts there remain 
only the nit. Gill Belt nnd the Point Sal\-ation Belt 
TT liicli he did not T isit. 

The Xt. Gill I d t  is about 10 mile? long from iiorih 
to sontli and it has a inaxiiiiniii v*i-iiltb of three miles. 
On ii are man!, low hills and ridces, and oiie coil- 
sl>icnons table-to1 jped hill 71 hich is T isible for  inan) 
iiiiles from west ronnd to -outli. This table-topl)e 1 hill 
is called >It. Gill. I t z  slial e is due to a lateritic 

?O fect in tliirl ne T: hie11 is pi40bably a 
1 reninaiit of the llcinson Range Ce:ls 

U hitli oT-erlies the prawte hlealia\T wys to the north 
an 1 Clad. I3enc:itli the cap l  in. are much weathered 
gree2si one schists. 

The rocks. of tlic Mt. Gill belt consist of iiias.;ire 
ant1 scliistose greeiiitoiies an11 jasl)er bands. T1.e 
ci eenstone schist.; a le  nearly ei-erpvhese itiucli 
\reatlieied. hut in a fen- iilace; near the inassire 
greenstone (epidi,,iite) they are comparatively fredi 
an4 aljl ear to he a slieareil facics of the inassiie 
I nriety \~liic>h could he  seen gradually nierginc into 
the schiiis. Kear the central portion of the l d t  tl ere 
are i~an-on- bands of jnsi)er and alcinq tlle T'. estern 
side there is a bari(1 about five mile.; long \\--hieh form; 
a line o€ 10x1- hills. 
.I considei-ahle aliioiiiit of c p r t z  clelwis is scnt-  

tpreil about the slirface of this belt, but conipara- 
tirclg fen quartz reefs are seen. There appear to  lie 
tn o cets o f  qiiartz reefs: one .et composer1 of milk 
\.c-liite "ljiicli" rlm1rtz cuts the whisk at riqbt ancles, 
ancl anotl er of small Ienticrilar reefs of d a  
qvarrz IThich either conform to tlie strike of the 
schids or  cut them oblicluely. There is a marked 



supports a thick gron th of scrub Tvith patches of 
ganis ant1 pines in Ijlaces. In  some localities (e.g., 
to the ea>t o f  &It. C'huichman) the scrub is so dense 
t ' r d  it is imlwssible to \tall: through i r  nithout clear- 
ing a tiack. Occasionally a lratch o f  more open 
wi in t iy  n i th  a liglit Iimuiy soil is seen. On these 
1,atcliei tlrere are salinon and inoiiel gnins, nud. as 
a rule, ccin e F a i t  I,usli. A s  one \~-orLs north the 

me- mcire open and the gums and sc~tibs 
aie jiratluallg replaced by wulga and grass. The 
soil u n  the more elemted ground in the rroitliern ixni 
o f  the area is LI. saiiily loam cleri\ed from tlie neatlier- 
in# of tlie rocks sirx, bui in tlie J icinily of s a i l  
lalies and along the Karne 1ZiI er there are some rich 
allin ial iIais \rliicli in good seasons support a l i i~ur- 
iant gros  tli of g ra s~ ,  salt busli, a i d  herbage of 
I ;iiioiis hinds. Kear the l(i2-mile 1)ust on the Rabbit- 
liroof Fence tliere is :t iiatch of less than t n o  srlnare 
nii!c> in area of exceptionallg iicli soil deri\-eci from 
t h  1; eatliering of a small belt of epidiorite. This 
1 ntcli is used 13) the Rabbit Depitnieiit as a 1)ad- 
docl,, I J U ~  it is so 01 er-iwn with i-abbits il at tlie 

ha\ e litt le cliti~ite to grov. 
e out o f  place to mention tliat rabbits 

m e  \ery numerous o ~ e r  practieully the nhole of tlie 
men e> aiiiiiied e:%cept iii tlie thick scrubs. The) are 

uinlms around the granite rocks tint1 

o f  salt lalies. I n  the sancl> gionn,l 
along the JYamie for  a l e ~  inilei alto\ e Con arra Pool 

ri$y niiiiieroi~s. and i t  is no e w  
ticin to say tbar in a n a k  of half a inile one can see 
iliousan~ls of rabbits. 

III.--TOPOC~RIPHT. 

'l'lie area under clisciissioii is remarliable for its 
uni fcnni l~  le\ el cliarncter. T h e  are no elm ations 
tliat rihe niore than 200 feet  a l m e  the h e 1  of tlie 
sairountliag countr> . In tlie southern l m t  the 
country i:, unclulatiug aiiil l o c k  ontci*olis are \T idely 

tetl. Vihereier seen they consist of' hare 

In tlie norillern p a l  t theie are \lick ninlga-clad 
ruclLs 01' breahan ays. 

u i k d  by salt lalies wliieh m i t e  alid connect \T itli 
,e :t!ooie, v.hith occupies air es:ensi\ e area in tlie 

The only n aterecruise of aiij- size is the K a r n e  
"IZiT er," t n o  biaiicliei of ~vliicli rise in the C J  eci 
hills in  llre T iciiiity of Xileoo (Trig Staiioii 
and 1\falermarra (Trig Station I W i ,  nail m i t e  ~ ! J C I U ~  

Co\~-arr:r Pool. Tlie Wazne has a w l l -  
el r!uwn as Par as JInrqarwra Pool, be- 

low ;ihich the na ter  in tin,e$ of floo 1 spread.: over 
TT liicli it  tollon i to I ~ l i e  Xoore. 

area esaiiiiiietl onlj- tn  o elei ations 11. 
heeri tiiqniliecl by being ca!lecl "niounts" on the ni 
of the La:icls Tleiiartiiicni : these are 1\11. Cliurcliinaii 
and %it. Kenneih. The former is a larce bare oianite 

130 feet :tl)ore it5 
as &It. C'hiirchiiian \\ as Eimed Gilcs' ohjecii\ e on 
liis ox erlanil journey from South Australia in 1876. 

that latitude slion-n on the maps oP the colon?-, arid 
until he vetrelied it Giles  as in practically iinlao\.c-n 

one of tlie most e 

iT.-G7rl.:OLOGI-. 

&:mite underliis the \\ liule of tlie cuiidrj-  eiamiiieil 
li oi: !at. 2Odeg. Tmin. i t  is o\erlaiu by 
trn\ertiiie in tlie Ticinity oi some ol' the 
ancl iii places along Tl'aine Jiiler; and 

hLiiiie crl' ilie grtinite biealan ays are cngl.ect \lit11 
sihceons lnierite. ,\tt Iiaiiiier Siuing the granite con- 
t ailis small lenses of granular ho~n:,lenCe-ielsi,ar, 
ken oi' nhich a ie  uioie C ~ a n  a chain or  two in leiigtlr. 

-2'ortli c i i  lat. 2Gdeg. T u n .  tliere are greenstone 
belts in the granite, but tlie only ones of importance 
U Irich c ~ i n e  xirthin tlie aiea CO\ ered by this report aie 
situate? ncur  11 e h e a l s  o i  the t n o  Cranches of the, 
K a i  ne. 

eie seen in the 
coi.ntiy t ia \  eiseJ, and 110  rninerali oi' economic i alue 
al)jwar to ha\ e beer1 luuncl. 

Ku inilie I\ oilwigs of any bind 
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C'oiisists of In 

I O U \  siiiall nhite spots or 

hat 5trniiicJ c 1' i d i o r i t e. 

g:ll)lm. 
Reference is niade oii page 10 to a small dyke- 

reeiistoiie in  the granite tl i i  ee miles 
st o f  BIi. Iienneth. From the \\-ay 

hy  toiicnes aiid xeins o 
haii the graiiiie; and 

e T '1 i i iin at ion sh ox s that it il itf ers but slic li t l y f r c n  11 
tlie epitliorites of the larger I~elts. A specimen 
[I 16721 is, accwrding to  Mr. li'arqtiharsoii :- 

o ~ n r  n i e  IiaitlT or n-liolly c,l i loii t ixd.  
T1i 1 rorlc is a merliuirr-graiiici1~~1 e 11 i tl i o r i t c which 

!dot\ not tlifi'cr much f rom cpidiorites foriirinq green- 
i t v i i c  area\ in x-aiious parts of the State. 

?'lie greenstones are  trnrerseil by occasioiinl basic 
djhes ancl inany acid djkes. 'Fliere are alw niiiier- 
oils (~ i ia r t s  reefs, some of nhicli  are iiierely an ex- 
treinelj- acicl  pliase o{' peematite. Few o f  the ree fs  
'ietiii 11 eie of a +'kindly" natnre; the oiilj- place that  
the \Triter s n ~  that nppcared nortli p 
in ilie vicinity of &It. I k i n e l h  ivliere tliere ;ire s<)inc 
iiiialI r a f s  and leaclers o f  ferrnginous qiiartz, h i t  
even in thib locality it is clonbtfnl nliether tlie reefs 
nould be larce eiionSh, o r  the gold contents rich 
enoiigh, to  pay. 

Sereri miles enst-sonth-east from IIt. ICeiineth 
tlicw are sewral low rocky rises dotted ahoiit over 
nnnrea of abont a square mile. Tlic rises are 
acym alecl bj lewl pronnd o ~ i  vliich there are iio 
outcrops. 

In ihe Eeld the rock furmiiio. the rises n-as thou& 
t o  lie a qheared granite, but clieiuical analysis a d  
iiiicroscopical eminination s l ~ o x ~  that this r i e x  re- 
rpired rnodificntioii aiid that the rock  as n meta- 
morphosed schist prohaldy o f  sedimentary origin. 
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Si02 ... 
Al,O, ... 
Fe2C), ... 
Be0 ... 
&In0 ... 
argo ... 
cat., ... 
K20 ... 
Nn&) .I. 

IL,C) - 
II,O -I- 

P,O, ... 
TiO, ... 

Per cent. 
. . . . . . . . .  72 .57  
. . . . . . . . .  10. 15 
. . . . . . . . .  .49 

.7. $0 
. . . . . . . . .  .03 
. . . . . . . . .  9.35 
. . . . . . . . .  *\ 7 1  
. . . . . . . . .  .3S 
. . . . . . . . .  .34  
. . . . . . . . .  .02 
. . . . . . . . .  3.  19 
. . . . . . . . .  .5'i 
. . . . . . . . .  .20 

99.91 

. . . . . . . . .  Y 

als. &\ coni..c intergrontli of qua r t z  and felspar 
.-, in places. 

I the grbinitc is intrusix e into the greenstones 

c w i t ~ t  11 a i  not 01~scvrecl 13)- a coJ-ering of soil or 
Lies and  ~ e i n s  oP granite are seen 
ie greenstones for  several cliains: 

and aim; the mai -~ in  of the granite lenses of 
stone a l e  enclozcd i n  the grmite .  These gree 
lenses are  inrariabl? &a\ ersetl by a i ie tmr l i  of 
zraiiitic \ein., some of \ahich are less than a quarter 
of o n  int 11 in 71 itlth. Three miles north-east of &It. 
I<ennc~tlr tlieie it. an oiitcrop of epidiorite [1/167Q] 
abont 30 ehaiiis lonq by two to  three cliains in  

rst sicht appears to  be a d>Be in 
iiite. C'loser iiispectioir, homver ,  

o f  granite cnt nearly 
acroi i  i t .  ant1 niin lins of cranite traverse 
it in a11 directions. 
In mnnj plares 011 the qreeiistone area5 there are 

lenses of crnniie similar in clinracter to  the inaiii 
ni:l<s, I)nt IT liei cla5 lenses of gimnstone enclosed by 

iiiite tire cut 1,y veins emnnatinc from tlie granite, 
ses of qranite contained in  the qreenstone are  

not c l i t  IQ- the basic xcins, hut Fend T-eiiis into tllb 
si1i ronnclinr? crecnstones. It n oulil appe:ir, there- 
fore. tfint the eranite inagnin hacl s!ovly eaten its 
I\ ay upv nrtls tbiuvcli tlie older rocks and that  
tonqiies and T eiiis of the acid inao,ma preceded tlie 
main miss and foiintl their .ir-ay rertically and 
hoyizontaH>- through crack5 niid fissiires. In all 
pro1)aI)ility manr of the lenses and veins which are 
noa; eq>osed in the ereenstone areas did not reach 
the siirface bvct h a v  lieeii uncorereil as denudation 
proceeded. 

D.-Dgkes. 
,Icitl and basic tlyfies are nnmerons in man)- par- 

fions of the a rea  examined, but the acid type is seen 
niiicli more frequently than the basic. 

The d\-ke.; niay be clasqified as fol!onTs :- 
1. Acid- 

a. Pecmatites. 
b. Aplitcs. 
c. Felsitic quartz-porpliviies. 

a. I-I~persthene-lio~iilileac1e and h p x -  

b. &licropeo,matitic (pub-dolerites. 
c. 

liolised quartz-dolerites. 

P e M ni n t i t e s .-These are inore largely de- 
T e1crj)e;l in tlie souihern part of the area thau else- 
IT liere, althonpli they a1 e seen in some places in the 
T icinity o€ %It. Rennetli. A rather rrmai;l;able fact 
?limit the\e pepxt t i te  c1yl:eC or veins is that one 

mite mcl: may he traiersed by n large ntimber of 
em, TT hereas the nest rocl:* visited map not contain 

one, and that quartz reefs are rarely present in  the 
mite  where there are  no pegmatities. 
The pegnat i tc  d;;lies and veins in the southern 

nart of the  area do not appear to  follov any pal-- 

2. Easic- 

sthene-cabliros. 

P n r t l r  chloritisecl and slightly amphi- 

1. -If id I~!J~xs. 
a. 

"The tern1 "rock" here dellotes the large base masses re- 
ferred to prerionsl3-. 



ticirlnr iiirecticiii lint t i a r e l x  tlie eirrnite at  all 

I’ stiike i s  lwti  
TT est. In moit plat 
is f ~ o m  t ~ o  feet 
tl) kes n it11 :I n itltii of  as 

ai  e seen to  T n r i  considera 
oi~tcrops. ,11 the eastern end o f  the small green- 

\\ hen Pollo~~eil along their strilke. 
lxinil of q w r t z  lorriietl tlie middle 

1111 aii~.dlir~r giaclril f m m  cnaise 
iiiitltlle to  qntirtz at tlie sidr.5. 

-1 c‘ii efid cxamincition I\ as iliacle of‘ i n a r ?  01’ the 

r. nnll inic~a n a s  wen. 

t t l e  vi i i i  Itc stmi i d  the d j l ; c ~  \i-liiclr tlo not l ire 

(2 II a r t z - 7’ o r  1) 11 y r i e s  .-In 
a1)oi-e the  surface le\ el. 

F c-1 s i t i c 
the vicinity of ?r t .  K~~niictll ancl in 
which extwili no1 tl1-norili-v e , ta  a 
rrrn 1’001 on \Tnrne Rii  er Ill(2i-e arc inan\- dplces of 

c. 

e iif t h ~ i e  i i  e o n t i n u  
si.: miles, : i ~ d  rrins 111 n iioith-en.tcrl\ direction. 

e h a s  a ni:i\iiumii niclth of t nen t j  chain\, 

it  i5 one ilyke or serei 31 n’ii roll- parallel 
TTwt of Jlt. I<eniietli there arc  fire baiicls 

niir altoeether clear n liether 

(1) lies. 
of felsitic tliiartz p n i  p!:) q- a1 
nnd ili(1 intcrreiiinr spaw i b  
TT illi ilcbris i‘rom ilie haiitls. 
x e z t  tlic I‘nll nitltli of tnent)  c~liaiiis ii thick!>- 

t ha.: hcen mapped 
to  d i n r  attention 

to  trawrse ihr tl) 
1wen ninlq~ecl from olmri  a t  ions made 1x1 f o i i r  
ti avervs IT liicli WO 

coui se. This cl! ke 
qreenslones, ant1 siniilrv d ~ k r s  11 ere wen in both 

c: nil itrilie hctn ccn iiortl i- \~ect niirl 
nor th-norl l i -~~ e.t. but near the i r  ruils wine o €  them 

art from this coi i r ie.  in some cases almost a t  
lliis I)CCIII‘S the il)kcs 

ilre pe:imtite ant1 tlic felsitic. 
s seen clittin: a c r i ~  1 

other, nor  as oiic Ivpe seen in close prnT;iniit)- t o  
the other. Got11 varieties o f  d) lies are prt)lmhly 
qeiieticallv cnnile;tell n ith tlie ornnite rrhich t l i q  
trarerse, but r e r e  dei ireil f i  on1 the inaoiiia aPter the 
upper portion liail ci~olccl. A s  tlie oricinal granite 
cooled contraction \1~onlcl result in fissnrcs beinq 
formed, and the d>ke rocks found their m a ~  lip- 
n-ards throiigh these. 

iationr in  Iliis lncxlity. 

11 

A t j  pica1 n1~cviiiieii o f  tlie felsitic clnartz-porph. 
[l 166Sl from tliiee aiid a half north-n e y t  o€ Xt. 
liwincrli i s  tlesciiiieil 1))- ail-. FL~rc1nliar~on as fnl- 
lows :- 

net1 ielsitir glagisli nhite rock with a 
o i  1 ~ 1 ~  jellow f clspar. 
liglrtly kaoliiii~ctl and iiiica- 

)ar aiill a €es, sinall iiiore or 
of‘ qii : i i tz iii a fine-grained 

of minute s i p r e \ ,  rods, and 
micaciseil f clspar and lesl 
The fels1i:’r of the phcilo- 

yronnd-mass, are in par t  a t  

Tlrc I ocB is :I frlsitie CI u a 1’ t z - 1) o r p h r y. 

2. Du5ic n<jAe\. 
- and 

I1 > 11 e r  5 t 21 e n e - c a 13 1) r o s.--Si.; miles to the 
nortli-nui th-v-est o f  I’ou ~ r r a  Pool on TTarne Rirer, 
tirertl i s  clyko of n \-er>- dark e n y ,  rather coarse- 

xiiieil gnh1,roid rock ruiiniiiq 1~ar.nllel with the 
e+in Iioiindnr y uf the green\tone belt ii-hieh it 

e i .  The lenqtli o f  this dyke was not aver- 

a. I1 p p e 1- 5 t h e ii e 11 o r 11 ii le 11 d e 

~ i i ~ t i ~ i i e  ant1 quartz :I small ontcuop \\ Iiic*li probably 
represents :I d) Ice was seen. A specimen [1/1683] 
or  thib roi I< m s  collecteil aiid has been esanrinecl 
1);- Xr. Farqiiharson who stntes that it is “hii1:ir 
to  [Z 16‘731, 1)nt with more o f  the pyr~)‘ieiie, and 

rliallace in  e‘icess of the Iipper.:t!iene : alw 
er in t rylure  and felspai s slig!itly zoisitised. 

Iitiek a 11 I- 1) e 1- s t 11 e n e - c a I)  h r 0.’’ 

Kn field e.i-iclence  as olilained lvliich .ivoulil in- 
dieate the rel*ltive ages of these dykes and the other 
l.:i\ic (11 kes, hut Jh. Farclriharson thinks that from 
their f i  esliness, ancl from their resernhlniice to  d>k$ 
i w k s  from C‘ne and XQrserQan TT liich are 1;iinwii t o  
be the latest intrusions at tliose centres. they are 
tlic youngest rocks in the area examinecl. 

b. h1 i c r o  11 e g m a t  i t  i e q LI a r t z - d o 1 e r  - 
i t e .--Pi.; miles to the north of h id i e r ing  Rock- 
hole a dyke trawrses the sranite in an  easterly direc- 
tion. A spxiiiien [l 16551 Iias bieii examined 13)- 
Wlv. Farqiiharson T T ~ O  reports as fol lom :- 

A i i ic~l i~i i i i -crai~ie~~ graygreen rock m-ith rery pale 
pcenish folspars. 



1 isit tlie old camps ace occasional “fossickers.” The 
eib that ie‘ti:iin in tlie district are employed 
)iit., or ell+ ont a l i ~ i n g  by kangaroo shooting. 
of tlre ceirtie, were xisited in the year 1S!:0 

1,) the t k n  (;weriiiriellt (&ologist, the late Mr. 13. 1’. 
that from Top Camp from 

IT ere obtainecl; 1,000 olinces 
from Liead E inish, arid 1,500 ounces from Soldier’s 

He dues riot g i \e  the yield from &It. Mor- 
hL,t ruentioni that n nugget weighing 56 oiinces 
taiiicci there. Mr. ~ ~ ~ c ~ o c l ~ , ~ a r d  states that abont 
o i ~ ~ i c e i  11 ere obiainci! from the diderent mining 

nio,itlis. The ol‘iicial golcl-mining 
lie total gold yield of the Ashburtun 

Goldfielii to tlie end of 191s as-alluvial, S,5i3.S9 fine 
nens, 315.64 fine ounces. ( m i w ~ ;  clollied iiml 

I n  all l)lolmbi!ity the in1 returns fall far short 

et, Ijentl Fini4, and Mt. hlortinier 

, and his description o f  these 

In addition to tlre Ioealities referred to abox-e, it 
is ,ct,ited 1))- old re5iTlent.; of the district that a large 
amount of qold WIS obtained froin xorkings near 
the heat1 of T i m e  Creek, but no reliable estimate 

(1 1 e forniecl of the amount of gold \Ton, as 
11 ts n ere eontr,lIlictory. It ~ ~ o u l i l  appear, how- 

c: er, thst soin? tlio-isands o f  oiinceq were obtained. 
h i n g  to the clrouclrt and absenee o f  feed for tlie 
horses these old v-or.kings Tvere ilot ri>ited, so it is not 
imssihle t o  state \T lint formation yielcled tlie gold. 

I n  tlie opininn #3C the Tvriter, the gold deposits o€  
the Ashhnrton Diskict are by no means exhausted, 
and the district still affords a promising field f o r  
1wq3erly eqiiippd rmqec t ing  parties. To test tlie 
Country tlrorouglilg prospectors monld require cnmels, 
as wine  o f  the mod promising country has little or 
no surface na te r  cseept for n short time after rain, 
and  hy the time tlis g ~ o n n d  is dry enough for  “dry- 
hlon in:” tlie siirface xxters have emporated. It is 
onlr  in qood serlsr)ns th?t there is g n i s  enough f o r  
hor-es, hnt there are alvl-ays bnshes and scrub upon 
nliicli cainel~ vi 111 {Iirive. 

The Aslibnuton Beds have up to the present yielded 
all the gold that h C i s  been foiincl in  the L4slibnrton 
Tallep. To the east of tlie 116th meridian the area 
in the Asliburtoii inage Basin occnpierl by these 
beds i? a1)proxini~ 7 ;t.400 qna re  miles. I n  this 
a:en the rocks C O  

quni tcites, sanclstones, slates, 
eitones, ancl nearly everywhere 

tliere are n i m e i ( w  qnartz reefs. To the west o f  
the 116th mcridinn the rocks consist 1>rincipally of 

andstones, and there is less quartz than 
t i y  fa i fher  cast. It is ‘to the east of 

loaqitide 116” tha: the niost promising auriferous 
country 1ie-s. and it is here that systematic prospect- 
ilia slrc~n!d lye under taken. In the writer’s opinion 
tlie places that offer the Greatest inducement to pro- 
s~ ectois in the aiw occnpied by the Asliburton Beds 
are ( a )  the counti,x- betx-eeri llie main Asliburton 
Yail Route and Hardey River to the east o f  lonci- 
tilde l l f i o  30’. nnrl (13) the country drainect by the 
upper portions of Kennedy and Cher~-yboolia Creelis. 

t of highly itic1inc.d congloin- 
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In these localities the quartz is of a more %nd1777 ience of gold in  that locality. In the couise of: a 
chaiacter than that seen elsewhere; but  it by no hmried trip in this locality, honerer, he’ was im- 
means follom-s that these are the only places that presied bl- the liiiirlly cliariic.ter of the cpirti: reefs 
will yield gold. They are, hawser, tlie localities in the \yeatliered ear tlie head of tlie north- 
that impressed the sr i ter  most. nest hanch  of t l  

The place that inay possibly yield tlie richest gold 
COPPER. 

the nr i ter  could leain o r  see, yet been tested. by  Copper occurs in varions places in  the Ashbnrton 
prospectors. This is in  the neighbourhood of XIount Goldfield, and up ti> the end of 1917 a total of 351.07 
Bresnahan. The n1)per par t  of the range that rims tons o f  ore \rliidi vieliled 97.13 tons of metallic 
south-east from tliis mount is coinposed of beds of copier  1 alned at as senr a m ~ y  froin tlie dis- 
boulder conglomerares of the Nullagiiie Forination, trict, but all the 1)t 6.32 tons containing .i9 
\%hieh rest unconfo~*mably upon the uptnnied edges ton of metallic c( lueil at f9-1 war raised a t  
of slates, etc., of !he Ashbnrton Eeds. 
ates alniost ictenticd in character occiir at Nullagine, A11 the important ct01 I’er mines in tlie cliiii ict were 
aiid 1ieiTe they rest iriicoiiforiii5tl’!~- npon strata of esculiinecl by the i:oi ermnent (teologist, Mr. & h i t -  
tlie 3Iosquito Creek &Ties, n-hicli is prohabI>- homolo- land, in 1DO7, and are li111y il ed by liini in P,nl- 
gons .rl-ith the Aslibiirtc~n Beds. consic1eral)le letin :Xj. ‘ h e  eop1-(>1+ liiiiie\ I ) C d  l t y  lIl*, >&it- 
aniount of a l l n ~  ial q:)ld n as obtaiiiecl froin the ~ r o i n i d  land l i a ~  e all I w n  :rl anr lor i  id tli(JJ I\ ere iiub 
belolv the base of the conqlomerates a t  Xnllagine, visited 11y the vriter. ‘ h e  only itlate tliat iliowecl 
aiicl these conglomerates have also yielded gold 11)- inure than a meie ,fain of er seen by the writer 
c.rus1iing. At Jnqt-in-TiIne, near &larb!e Bar, gold 11 situated six miles 
occUrs in siiiiilar eongloiiierates at the base of the north-cast nf  Peake Station. Time trace5 o C  copper 
Nnllagine Series. At Rooney’s Patch, near the head fire f t i n  lint rises aliont :iOO 
of Brown’s C‘reeIi, and at  Siiiiday Kill, alliiyial gold feet a1101.e the neneral li1.i tlie coiuitry. A fen- * 

has also been obtainet1 froin these coiiqlonieratesi tons of away, hut the mine 
The fonr  places just referrecl to, anil Mount Bresna- l ras  nha orj worli Iract beell 
han, are the only localities in the North-Tl’est Diri- clone. lannel in the mine, 
sion that the writer Iias Peen conglomerates at 01‘ arid the copper ore (ina1:icliite) al~pears to h - e  been 
near tlie base of the XuIIaciiie Peries, acd in the ilepositecl in cei tain 1)laces Iiy permeating solutions. 
€oar places inentione(1 gold is foiiiicl in thein. r i ider  present conditions tlie inine is valueless, :id 

In  Bnlletin 33 (1711. 10.5-106) the Gorernmerit coiild only be pro:itahlv irorked if it vere  possible 
Geologist, hlr. A. Gibb AIaitlancl. refers to the pre- to treat lo~~~-q::rade ore on the sl’ot. 
sexice of remnants of conrlomerate beds on tile clay The vr i te r  nas infoimed that c o p l w  ocmrs in a 
slate hills a t  Egina, in TTest Pilbai-a. Dry-hlnmn Xew places in the (‘apricorn Ranqe, but his ini‘orliiant 
.vc.or1<incs extend to rhe base of the conglomerate, ancl itatecl that the lodes were S I I I ~ ~  :\nd all atteinpts 117 
&rr. hlaitland states that this “sugqests the possi- 1i~)siiectors to find payal)le liodie> 01 ore had failed. 
1,ilitF of the gold Iim-ing been derired froni tlie basal Tt appeari  that nnder 1,re;ent cnntlitions the cop- 
beds of tbe series (the conqlonierate), as a t  NirIla- iter deposits of the Ssh1)nrton :we not rich enouqli 
gine and Just-in-Time.” to n o r k  at a profit. The p o d  oP raisinc tlie ore, 

At  hlonnt Bresnahan the conglomerates have a h a d a c e  to the port, shipliinc chsrqes, and the high 
greater horizontal extent and vertical thicliiiess than ] rice of snpplies and mining ieqnisitus liialie any- 
a t  any of the other localities. I n  tile nyriter’s opinion tliiiiv but high-grade ore nnpayahIe. The lrnorrn 
the country along the l ime  of the range that extends copper mines of lhr L!shlturtoii received no attention 
sonth-east from &lo:int Brecnalian is \yell wortli test- ring the lieriod of tlle nar nlien the pi-ice of cop- 
ing for alln-vial gold. The finding of allurial gold at n-as liich : and now tlint tlie ~ r a r  i.: orer copper 
the base of the ranqe wonlcl indicate the presence of probably clrol) in  \-aliic., i o  there is not miicli 
aiiriferons conglonierate abore. inducement to  ~iwrl: the mines, o r  to iiirest capital 

The coirntry in  the vicinity of hfoniit Bresnalran in  them. 
is difficult t o  iirospect. as there is no feed for  horses LEAD. 
o r  camels in tlie best of seasons, and water wonld be 
foiind only for a short time after rain liad fallen. year 1901, and 111-1 t o  tlie 
For four  or five miles ont from the raiiae flie conntiy statistics Pire the yield as 
is trenclied by many steep U-shaped valleys, and the ralired at EPS,S50. 
whole of the gotincl is thickly strewn n-itli large The mines at Uaroo ha\ e been full)- clescriberi by 
ronnded bonlclers l!zri\-ed from the disinteyration of the Gorerninent Geologist in Ti,nlletin x:?. 111 passi11g:, 
the conglomerate, and trai-elliiis 0s-er this broken the writer looked o1-ep the T’aroo Sill c.r-Leail IIine, 
bonlder-strewn gro.ind is slow and difficnlt. It took hiit little derelopmcnt ivorl; had bee11 clone silrce 31r. 
irs orer three hotus to go from Cherr~~boolia Creek BZaitland’s risit in IPOT.  winze lrac, lreerl qunk to 
t o  the base of the inoimt. a distance of f o m  and a a depth of S3 feet Troni Xo. :1 TIImeI, nlid the nnder- 
half miles. The dil?”icnlties of trarellinr coidd, h o w  lrand slopes llare l i m l  dcepened by estractillq the 
wer, be oT’ercome if rwosl-ects vaimntecl the clearing ore. I f  this mine is t o  continlie a% a n  ore 1>rocl1icpr, 
of a track; and m t e r  could be ol)tained from the i t  \Till he necessary to sinli it nen’ slinift to cut tlie 
Ashburton and, in  .I yood season, from Cherrybooka lode at a depth. T1.e present methocls of x ~ o r i + .  
Creek. the mine are too costly, and it r i l l  be onl?- a coin- 

As stated pre.i-iomh7, it is reported that a consider- r a m t k e l r  short time hefore it \Till he impo\sil~le to  
able aniount of gold, probably several thousand raise ope at  a profit from the 1,reqeiit \rc)rIiin 
onnces, was obtainell frvn the head of Tnree Creek. ore body is stronc r rder  foot  in the l , o f l o . ~  of  the 
The writer did not qee the old ~orliing.;, ancl is there- mine, and there appears to he qnficieri: inrlueement 
fore unable to q k e  any particulars as to the occur- to  sink a shaft to fad i ta te  working ancl lorrer costs. 

deposits in the dshhnrton District has not, so far as 

C‘onglomer- Vaioo or Red Hill. 

Silver-lead ore n a s  iliscwrered at  r a r o o  abont the 



Tm. 
’No discovery of tin has so fa r  been reported in 

the areas of gani te  and older micaceous schist that 
extend sontlitvards from the AshbnrCon to the Gas- 
coyiie to the west of HeiiiJi Rii-er, bnt the pyesence 
of many pegmatite dylxs, some of xhich contain 
large quantities of tonrmaline, indicates the possi- 
bility of the occurrence of tin in the district. 

l n  the year 1913 a Mr. George Catthray forwarcled 
the writer a parcel of stone from the Gascope 11-ith 
a request that it shonld be assayed for gold. On 
opening the parcel it m-as found that the contents 
consisted of fragments of pegmatite and angnla;~. 
pieces of cassiterite. 3Ir. Cathraj- mw written to 
ancl informed of the importance of his discovery and 
was askeil t o  let the Department hare ~ ~ r t i c u l a r s  of 
the locality from which he got the tin. No reply mxs, 
IioTrerer, received Crom Nr. Cathray, but as Ire was 
engagecl in kangaroo diootinq he xvoulcl probably be 
moving about ancl the letter that was sent to him may 
not have reached him. 

I n  Bnlletin No. 33, 13. 27, the Government Geolo- 
gist, Rfr.  A. Gibb Maitland, describing the counhy 
in the vicinity of Belgarra Pool on the Gascope, 
states : “the occnrrence of tourmaline-bearing peg- 
matites in certain areas indicates the possihility of 
tin occurring in the vicinity.” 

So fa r  as can be learnt, no prospecting €or tin has 
yet been done between the Aslibnrton and the Gas- 
c o p e ,  lint the country along the hInllema-de Grey 
Stock Route, between a point ahont five miles north 
of the Telford and the head of the &41ma, and also 
bet-iveen the Lyons ancl the Gascope, appeal-s to 
offer snficient inducement to attract prospectors. 
Prospecting should be nndertalren in the vicinity of 
tlie larger peqniatite dykes, especially those contain- 
ing toumialine. I n  most years there is plenty oC 
witer and sufficient feed f o r  horses o r  camels. 

7.-THE COUNTRY BETWEEN YALLADINE 
AND COOTiGARDIE AS FAR NORTHC AS 
THE IfULLINE-BIT. JACRSON ROAD. 

(H. W. B. TALEOT.) 
The greater part of the area between Yalladiue 

and Coolgardie is occnpied by granite in which are 
long and compavatirely narrow belts of preenstone. 
The gmnite is represented principally by sand plains 
corered with a dense gronTth of low sci~ib, but in 
some localities mliere the soil is loamy there are fine 
forests of gnms, chiefl;v salinon and moiTe1 gnms, 
which are being cut to  siipply fuel for the mines at 
Ihlgooi-lie. Here and there on the sand plains and 
in the g ~ i m  forests bare masses of granite occasionally 
rise abruptly from the plains by which they are sur- 
rounded. These “‘roclrs,” as tlieey are termed locally, 
are of considerable importance, as it is on or clo~fii 
to  these that the only water siipplics: of the district 
are obtained. On many of the granite rocks there are 
gnamma holes, and near the base of most of them 
soaks are found. Amay from the rosks water found 
by sinking is too salt f o r  use. Some of these rocks 
cover an area of a sqiiare mile or more, and rise to 
a height of about 100 feet abow the level of the 
surroiinding country. 

In a few localities there are low “breakaway” 
cliffs of weathered granite, but these are not nearly 
so numerous o r  long as in the granite a iws  farther 
north and east. 

The piiiicipal greenstone belts of the district we: 
-(1) the Tallangie Belt, ( 2 )  the sonthern portion of 
the Lake Barlee Belt, (3) the sonthem estension of 
tlie RIulline-Callion Belt, and (4) tlie Janrilie Hills 
Belt. 

1. The TaZZangie Belt.-This belt extends from 
near &It. Walter in a north-north-~~esterl~ direction 
for about 62 miles. For about 40 miles it is fiw 
miles wicle, bat at both ends the breadth nariwws, 
and for the last 15 miles at the northem end it has 
an aT-erage miclth of a little more than a mile. 

&Inch of the belt is occupied by red and brownish 
soil-corerecl flats d&di support a strong growth of 
ginns and salt bush, and in many places se-c-era1 miles 
can be trax-elled \\-ithout seeing rock outcrops o€ any 
kind. 

As a general rule the rocks of this belt are mnch 
\-reathered and many extensive exposui-es are little 
more than coloured clays, but here and there i m -  
n-eatliered outcrops slim that the rocks are similar 
to  those usnally found on the qwenstone belts of 
the Eastern Goldfields and that they consist princi- 
pally of epicliorites, hornblenclites, and jaspers. 

To the north of the Iron Knob practically all the 
hills are composed of jasper bands, which strike 
north-north-west and are 1-eitical or  have a 1-ery high 
angle of dip. 

At the northern and soithem ends of the belt the 
greenstones are trm-ersed by a great number of peg- 
matite dykes. These acidic dykes cut the green- 
stones at all angles, and range in size from bands 
50 feet n-icle doxn to  stringers a few inches across. 

Gold mining leases hm-e heen norked at a few 
places at the southern part of the belt, the whole of 
mliich appears to hare  receired more or less attention 
from prospectors. The latest find- mas near Wal- 
langie Roclis, which xias reported on by Rfv. E. de C. 
Clnvke (cide 9 belm). At the time of mj- visit 
sererd parties mere at work on the leases, but a f e r  
weks  later the place was deserted. 

None of the leases at other places on the belt have 
been morked for some years. The Wallangie Belt is 
x-er? d+ffkiiIt to prospect, as the rocks are much 
\-reathered and most of the reefs and lodes are hidden 
bereatli a corerirp of soil or rock debris, o r  bsf :at 
capping of cenient or laterite. Tbe only method, 
therefore, bp which the gold deposits can be found 
is by “loaining.’f 

Up to the present all the leases that haye been 
worked prored clisappointing, and althonqh a few 
rich “dahs” were found near the surface, pavabIe 
qold ceased to exist at x comparatively shallow depth. 
The only place on the belt that 1 was at all impressed 
bv, apart fmm those localiiies that h w e  been already 
lvol*Iieil. is situated about five miles: noi.tli-nortl1-mest 
of Tron T<nob. Thereabouts sexwal reefs and leaciers 
rere  seen n-hich seemed to  marrant careful sampline. 

The Sot i them portion of the Lake BarTee Belt. 
--That nortion of this belt -diich exteds into the 
area under discussion runs in a south-sonth-easterlp 
direction from the iVd1ine-Rft. Jackson road for  a 
rlistxnce of about 18 miles. It rUns north-north- 
mestrrards from the road to R point about six miles 
north of Mt. Forrest-a distance of about 90 miles- 
hnt that iiortion 11wl heen ~ w e ~ i o u s l ~ ~  mapped. 

The re  the greenstone belt is crossed bv the road 
it i s  ahnnt five and a half miles wide, hnt 8 little to 
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the soiith it breaks u p  into a number oil points only 
one of n-hich, the most westerly, extends for  any dis- 
tance into the granite. Geologically this portion of 
the belt bears a strong reseinblance to  tlie n’allangie 
Belt, and jasper bars iorm most of tlie hills. A s  at 
the ends of the TTallangie Belt, there are many peg- 
matite dykes. 

Bere  and there signs of prospecting are seen, but 
evidently the results were not promising as no shnfts 
mere snnk. 

The SotiiJiem Extension of the X iclline-Callion 
Belt.-The Rfulline-Callion Belt dies out to  the south 
a t  a point abont 13 miles sontli-south-east of Callion. 
The rocks consist of massive and ioliated epidiorites 
and hornblende sehists. Unlike tlie two belts pre- 
yiously described jaspers are absent in  the sontliern 
portion, although a fe-\x. hands were seen west of 
Callion. 

TTTithin a few miles o f  Callion a good deal of work 
was clone 011 several leases in the early days of the 
goldfields, but south from tlie leases no quartz reefs 
are seen, although here and there a sinall lens of 
that rock, seldom more than a feTr feet in length, i s  
enclosed in the greenstone. 

4. The Jawd ie  IIi17s Belt.-This is a belt of 
irregular shape. T t  has a masirniini width to the north 
of Jamdie  Rills of ahont 13 miles, ancl rnns in a 
penerallv south-south-rasterl~~ direction from a point 
abont four miles south of the southern end of the 
Miilline-C‘allion Belt to  near Gnarlbine Soak, a dis- 
tance of about 55 miles. The southern portion of the 
belt between the Eastern Railwav and Gnarlbine Soak 
was mapped by 811,. T. Blatchford in 1912. 

Tlie rocks of tlie nortbern par t  of the belt consist 
of fine-grainecl peenstones .irhich as a qeneral rnle 
are massire, biit there are sereral areas in which the 
roclrs are more or less schistose. Tn some localities 
there are many dyke-; of porphyr>-, aplite, and peg- 
matite, and in  the T-icinity of these the greenstone 
is more scliistose tlian elsen-here. 

W i e n  tvavelling orer this belt one encounters ivan5- 
abandoned cold mines, and from snme of the mininq 
centres a considerable amount of cold --as won in  the 
past. From the Jaarr7ie Eills leases nearly 20.000 
ounces of gold were obtained, and from Dnnnsrille 
the yield was over S.500 ounces. 

At the time the area r a s  7-isited no iiien svei*e seen 
a t  work anywhere on the belt, but there was evidence 
in the forin of fresh workings that the district is 
Yisited from time to  time h r  imxi?eciors, anil some 
of these had been at ~ o r k  a t  Dnnnsville a sliort time 
prior to ivy arrival. 

3. 

8. -RE’PORTED OCCTTRRENC’li: O F  OTT, NEAR 
PTNGETJLY, S OTTTH-WE S T T),TTI STON. 

(E. DE C. CLARKE.) 
In  accordance with instrnctions I G.S.W.A. Ni.. 

116/02, L.R. 656/28), I left Perth f o r  Pincelly in 
coinpanv wit11 hlr. J. T. illoate, on .Janiiai*TT 14. 

Mr. Martin’s farm, the scene of the supnosed oc- 
ciirreiice, was reached on tlie morning oC the €allow- 
ing dav. Mr. J. T. Martin, the omnei-, declared him- 
self to be i i n a x r e  that anv snrh visit TTRS pronosed. 

On viewing the Tell .  Messrs. Martin and Noate 
espressed disappointment at the small shoving :if 
oil, bnt thonglit that if the n-ell ~ w r e  partly baled out 

more oil .vroiilcl escape. I, therefore, decided to make 
a longer sta-y. and to stay at the w41 coatinnally until 
I lincl collected  sample^. 

After tlie well liad beeii partly baled out and h i e  
g iwn for  the oil to accnniulate I collected a sanip!e 
(C. lO), although Jlessrs. JIartin and Monte agai!i 
protested that the shon ing mis a \-er>- poor one. 

As Rlessrs. Martin and Moate w r e  ~ O T T  of the 
opinion that, if the 1re11 n-ere completely baled and 
allomd to refill 1 artiallj-, a much better sIiom+ig 
would be made, I decicled to xa i t  two more days, ns 
before, camping night nncl clay at the m l l .  

The Tvell hax-ing been baled I found that there was 
:L consideralrle accumnlation of foul-smelling sludge 
at the botioiv, \\-hicl1 contained much de~mmposinq 
organic matter, mainly ~ m b a b l y  of’ plant origin, but 
no donbt, some animal reniaiiis were also there, e.g., 
frogs, which noTv li\ e in  the n d l ,  must die froiii time 
to time and lea-e  their qiiota of fa t ,  etc. As niucli 
as possilile of this slnc1o.e w i s  1-emored, but a com- 
i i !ete clearance coiilcl not be made, as Mr. RIoate and 
tlie man lie hacl with him returned to Pingelly on 
Thnrsdap ewning, amid the rrniaininq man power m-as 
harilly eqnal to the task of ~leaiiing ont the well. 

I-Invino. allowed the lien- simply o€ n-ater to seep 
into the well f o r  3G Iioi~rs, T cnllected Sample C. 13. 
Mr. 3Iartin n w  more than ewr disappoiiited with the 
stiom-ing oii the well. 

I may mention that the distinct “smell of Bero- 
sene” 71-hich I noted vhen collecting Sample C. 
10 c.oald not be detected in C‘. 11. 

Afr. Martin p n x  me e C. 12, collected hy 
himself some time a:o. orined me illat lie had 
ailcled small quantities of salt anil petrol to the 
sample some time p r e ~  ions17 xrheii he had no idea 
that it ivonld be  of interest to any oiie else. 

From nli-. Martin’s account, the seeping of “oil” 
into this well is Terv intermittent, lieiny best in 
LIiitnmn aurl particularly fine on days after “earth 
tremors” hare been Telt. 

My instructions do not incliide the niaking of a 
geological report, hnt T consider that tlie coiintry be- 
tn-een Pingelly and Mr. Martin’s fnrin is manitic. 

The d l  ia  qnestion woiilil he a b o n ~  20 €eet deep 
11-lien com1detelj- cleaned out. From the surface to 
ahont 15 feet, the n-ell is suiilr tlirough n-ash, below 
that it passes thvonpli cranite, highly decomposed no 
rloabt, but still i)i s i t? ( .  

T m s  tinable to visit the comntry €ar t l~cr  east. 3 5 .  
I loate  infoiiued me ihai an area of “hearp sedimen- 
tstion” occiirs in  this direction. 

I am satisfiecl that after miildas on Wednesday. 
.Janiiarl- l S h ,  till the 2iid sample had been collected 
on Jannary IStli, no nne tampered with 02- ‘csalted” 
this v-ell. 

,IPPEN-DTX. 

RTPORT ON TITREE SWPLFS or  SUPPOSE^ PETROLI- 
FEROUS mrATER F’ROII PIRTiELLT DISTIZTCT, COL- 
LECTED I3P hIR. E. Dli: f?. CrliRT<T. 

(E. s. SIJfPRON.) 

OF the three samples of water from Jlartin’s Well 
sitbmitted, t v o  \rere collected h~ A l r .  Clarke in bottles 
free Iron1 containination, one lm the o r n e r  of the 
puoperty, in  a bottle n-hich had heen prex-ioiisly 
.irashed out: v-ith “Pc!i*oI.” This last v-as, thereforc, 
rejected as keinq certainly contaminated. 



Xr. Clarlie’s samples n-ere both examined in thc 
same  ay. Immediately on opening the bottles, the 
nature of tlie valwnr over the n-ater was tested by 
smell aiid by test papers. Light petroleum spirit 
(free from a11 matter not volatile at room tempern- 
tnre) TWS added to the sample ancl repeatedly shaken 
1%-itli it over a length of about 18 lio~irs, the water he- 
iny kept a t  or alsont 1,; deg. Centigrade. The spirit 
\VRS then completely separated from the water, me11 
washecl with distilled water to rcniove any salts, aiid 
ex-aporateil at room teruprature, about 33’C. The 
residue T-ias .cT-eiglieed and tested. 

A coloui-less 
water, alniost free from turbiility, biit containiiiy 
much dead ancl decayinq organic matter, both veget- 
aMe and animal (crustacea ancl insects). On openinq 
the bottle, the smell of sulphnrctted hyrlrogeii was the 
only one perceptible, and a strong reaction f o r  this 
was given by lead test paper. On ex-aporating the 
petroleum spirit extract, a residue sras obtaiaed, 
weighing 0.011 grams and consisting of a thick oil 
of a light b r o ~ ~ n  colour. 0u;ing to  the very small 
amonnt o f  this oil amailahle (about one mediclm sized 
drop), it wis diflicult to ascertain its exact nature. 
It n’as found to  be fluid at all tempera tare^ ab0.i-e 
150°C.. it had an odonr resembling soin; heal--y 
mineral oils and some resin oils. I t s  solntion in  pet- 
roleum spirit ’ I ~ S  fluorescent, and at 900” the :Teater 
part distilled niichanged, properties characteristic of 
mineral lipclrocarbons and resin oils. At  a highrr 
temlm*atni*e it carbonised only slightly and yielclr~l 
only n very slight acrid odour and slightly acid 
vaponr. Aiiimal and vegetable oils yield much acid 
and acrolein of very acrid odour. 

that this wateis and its 
solid contaminations cari+y a n  apprcciahle amotlnt 
of a lieavv oil, very little of lvliicli appears to be of 
direct aninial or vegetable origin, the greater par t  
resembling a mineral oil or resin oil. 

Sample KO. 3859, iiiam.ked C. 11. 12 n-ater similar to 
C. 10, colourlesq and alinost free from turbidity, but 
containing much decaying w#able matter and many 
sinall dead insects ancl crustaceans. The odour of 
snlphuretted hydrogen ~ r a s  the only one perceptible 
on opening tlic bottle, and lead test paper  confirmed 
its presence. On evaporating the petrolenm spirit 
estract, a residue was obtained d i i c h  weighed 0.015 
grams. a little orer one-third of the amount obtained 
from C. 10. At  15” C. it differed entirely, since for  
tlie most par t  it then became a solid fa t .  The chemi- 
cal reactions differed clistinctlp. At 200” a sinall 
amonnt apprarerl to volatilise, tlie remainder set into 
a solid €at iinniediately it cooled to about 30”. On 
heating to abont 300’. it  completely dissociated an3 
yielded free carlmi iyith denqe val)onrs, n-liich were 
strongly acid aiid containrd abiinrlant ncrolein. 

From this, it  al-q,earc. that the chief constituent of 
the petroleum spirit extract from C. 11, is rery dif- 
ferent to that fi-oiii C. 10. It is mainly a fat, proh- 
ahlv of aninial oriqin, mixed n-it11 a very little heavy 
oil, similar to that obtained from C. 10, srhich may be 
,a resin oil or a 1ieaiTy mineral oil. 

It will be notecl from Mr. Clai*ke‘s repo+t that C. 10, 
mliich cnvrieil the higher proportion of oil of possible 
mineral origin, vas  collected from the me11 in the 
condition in  which it vas 011 Nr. Clarke’s arrival. C’. 
11, on the other hand, was collrctrcl after the well had 
been completely baled out by &Xi*. Clarlie and allomed 
to  refill. 

Sample No. 3858, inarlred C. 10. 

Siiniiiiing iip, it appears 

g.-+TIEE TPALLANGIE GOLD F I N D  ON THE 
K E R R  AWANG. T O  ODLINE, C 0 OLGARDIE 
GOLDFIELD. 

(E. DE C. CLSRKE.) 

INTRODUCTORY. 

These notes are the results o f  an iiispection .of the 
fincl and its neighboni*hoocl made, according to official 
instructions. The field work occupied me from 
March Gtli to  &fa~*ch 13th, 1919, and I wish to ex- 
press my indebtedness to various prospectors, and 
particnlarlp to the staff of the Goldfields Firewood 
Co., for wncli raluable assistance. 

TTTallangie-tlie name of a watering-place on the 
old Southern CYoss-Goonqarrie track, which is three 
or four miles west of tlie fiiid-has been suggested 
as preferable to  such names as “Woodline Find’, or 
“So-and-So’s Patch,” of which there are already 
sereral in the annals o f  TTTestern Anstralian gold- 
mining. Vnless otherxTise specified ‘Tallangie,” as 
used in this report, must be understood to mean the 
gold find and not the original TTallangie. 

The Wallang4e Find is nearly 35 miles N.N.W. of 
Roorahhin, a station on the Perth-ICalgoorlie railway 
line. about midwar between Southern Cross and 
Coolgardie, and is abont two miles N.E. o f  the pre- 
sent &fain Camp on the W.B.  Goldfields Fii-ewood 
Co.’s tiinber line (“Knrramng Woodline”). Wood 
trains rim daily on the comixmy’s line betmeen ICui*- 
m v n n g  (a station betn-een Coolgardie and IG~lqoor- 
lie) and the Main Canm l a  distance of over eighty 
miles) ancl this fact, comhined with the liberal treat- 
ment afforded to  prospectors bv the company in  the 
~ a v  of carriage fo r  ore, snpplies. aiid mater. renders 
the find a t  present very accessiblr. I f  the coni- 
mm’s present 1 - h ~  regardiiip the cutting ont of 
tlie timber in  this par t  of the conntry are executed 
TS‘allan~ie ivill prnbahly continue to  be easilv 
reached from the sroodline for  three 01. four  years to  
come, a1thougli cluriiiq that  period the main camp 
aiid position of existing lines mill be moved several 
times. 

It s e e m  that gold n-as first discovered on the 
TTTallan~ie leasrs bv a in-ospector nanikl Davis abont 
the middle of 1918. H o w w r .  the belt of qreenstone 
milntrv rnnning slichtlv n-est of north f rom Mt. 
TTTalter was known to be gold-bearinq many veam 
aco. The tent and belongings of some nnlinown 
prospectoi*. who in the early davs perished nerlians 
when oat liuntinq f o r  his horses, v e r e  found about 
38 month? aco bv ri.ooilcutters, and in Jnne, 1918, 
not f a r  ironi thic: pioneer’s last camp. Gates’ nrv- 
l)lomkg Patch, about ly, miles S.E. of the Wallarl- 
Cie leases, was diworered. Near the 77-mile on the 
TTiirra~w~iip Woodline a small fincl, somrtimes called 
Noher&, TWS made in April, 1918. This find. it i s  
said. hail not had a fair  trial. Again. at Rpan’s 
Find, abont 7ih miles X.S.E. of TTTallangie. a con- 
siileral~le amount o€ prosvecting was done about foul- 
1-ears ago, and 45 tons of‘ ore is said to  have yielded 
2%ozs. per ton. 

The colintry near Tal langie  is gently uiidulatinq 
and is, in its natnral state, col-ered n-ith a fairly thick 
growth of salmon and other gums, wit11 the vlsnal 
warse  iin+rm‘o+h o f  v r i o n s  shrubs. The chief 
lariil marks are the brealcmays of ironstone (ferrn- 
cinous laterite), which occiir at internals alonq the 



line of the main gold finds. About 252  miles north 
oL the northeriimost prospecting itrea on tlie TTallau- 
gie line IS “lron iinob”-a !ill of banded contorted 
jasper iisirig about 100 kcet above the surrounding 
country. .hills of apparently lhe same nature lie 
three or ~ O L W  miles north of lron IGiob, ancl similar 
hius are saicl to occur at intervals for  many m l e s  
farther 111 the same &reetion. 

\Vater for  vital purposes may at present be ob- 
tained a t  the \\’oodlme, being brought by train from 
IVallaroo lioclr. The nearest well is a t  tlie original 
Wallangle. The depth to water at the Nallagine 
leases is not kno\vn. It is thonglit that a coiisiclerable 
amount of water draining oft the breakaways near 
the south end. of the leases could be inexpensively 
conserved by a dam. 

DESCRZPTION OF ITORKINGS. 
Prospecting areas ancl leases on which work n-as 

being clone at the time of my visit are as follors, be- 
ginning at the north end:- 

IIiggi7zs’ P .L ,  on xliich gold was first found by 
P. J. Higgins on January 11, 1919, non- has a shaft 
rertical for 1S feet, thence going off on the underlie 
(45O to west) for  about 1% feet. 254 tons of 
cluartzose rubble, said to be irortli 6 or Sozs. per  ton, 
were taken out in the first 6 feet of this shaft; below 
this, at a ieitical depth of about 15 feet, another 
body of cliiartz aiid ironstone, about 1 foot thick, 
known as the footiwll reef, was encountered. This 
was followed on the uiiclerlay for a few feet, and a t  
the bottom of the shaft the hanging-wall reef, here 
3 feet G inches thick, is coming down a t  n steeper 
angle and meeting the footml l  reef along a line of 
junction which pitches north. The quartz of both 
reefs is sugary and has a goocl deal o f  ironstone 
scattered through it in the form of hai ia t i te  flakes 
and seains o f  earthy iron oxide. The x d l s  of tlie 
t x o  reefs are not clearly clefinecl from the country, 
and below the rich surface pocket only low valnes are 
said to have been got in the shaft. For about 60 
feet north of the sliaft G or 7 potholes Iiaw been siunk 
on a sugary quartz rein-probably the hanging-wall 
reef-and are said to yield very good prospects. 
What is probably the southern continaation of this 
sugary quartz vein has been, it is claimed, follon-ed 
through the greater part 01 the P.A. immediately 
south of Eiggins, but is apliarently barren a t  its out- 
crop. A shear plane, filled with bro.\vn iron oxide 
and carrying a little gold, cuts throiigh tlie highly 
meatherecl sheared greenstones -which form the coun- 
try a t  Hriggins’, as elsewhere at TVallangie, and 
should intersect the quartz veins described abore, at 
the shaft. This intersection may  be acconiitable for  
the rich pocket in  the npyer par t  of the shaft. 

Victory Reuyird, G.X.L. 4593.-The morliings 011 

this lease are about 1yL i d e s  S.S.E. of those just 
descrihed. Gold was first discovered here late in  
1918 by J. Reid, sometime after tlie first find on the 
Brealraway Central P.A., half-a-mile still further to 
the S.S.E. Reid is reported to hare  obtained 5Oozs. 
of gold from Gcwt. taken out of the pothole m-liicli 
has now become the rizain shaft. Tlie lease is being 
11-orlred nnrler option bp a sprlicate. The viorliinqj 
-a main shaft, 17  feet  deep, tn-o or three potholes 
and fonr costeens, 4 feet to F feet or more in depth 
-are on the top, and iiear the edge of a brealiamay. 
There is thus a considerable tliicliness, p~o11ablg 
about 20 feet, of laterite (weathered and disjointed 
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country) to be pierced before the settled (but of 
coiuse still greatly \i eatliered) countrJ- will be 
reachecl. An irregular patch of laterite, containing 
tiboat 200 cobic feet, has been iakeii out of the shaft, 
iincl tlie portion bagged is espe&xl to yield about 
Sozs. l ~ e r  ton. The run  of gold is being followed 
westwaicl nncler tlie cement in  the shaft. This rich 
poclret in  ‘the laterite alqiears to be a sl)reacl forma- 
tian from ;I. lode, which from present indications lies 
farther out to  tlie rest .  The line nf  ‘*lode” on the 
Breali:i\\ ay t‘entrtil P.A., t o  be clescribed presently, 

aiplit, pass about 4 chains 
Rewird worliings. It is 

lAiei-ed 1)y some proipector.i, l i o ~ ~ e ~  er, that the 
Erealiaway (’entral line of lode can ite traced by 
1-arious surface indications right to  the orkings in  
the Victory Rem-ard lease. I f  so. this line of lode 

sliglitlv to  the 15 est going north. 
rtj h‘ozcih, G.X.L. 45!)S.--Gold is said to hare  
swrered on this le25e shoi tly tilter tlie first 

finil at the Breal;a\\ag Central I’A. The dab found 
here lies al)out  5 clinnis nest of nliat is referred to  in 
this report as the main line, and nearlg ~ ~ - n i i l e  
S.S.E. o f  the I-ictory He~vtird worbinqs. Tlie gold 
was carried in a sinall * ‘formatitin,” a l iprcn t ly  lying 
;don% a shear ~ilanc. or  fault. mainly cornposed of 
yello\~- aiid brown ironitone, 1% liicli dips east steeply 
but gets flatter and inore ii ular goin? north. The 
n orkiiigs consist of a shaft int 15 feet deep leading 

-arcls, with ii trcneli hi& slialltiws south- 
thus >hovinp tI at tlie “>-hoot.*’ if it can be‘ 

ed nitli that  n:iine, pitehecl north. I hare  n o  
record of the anio~int of ~ o l t l  so far obtained froin 
tliii lease. 

Creicliacc’ar/ C ‘ m t ~ d ,  IJ.-i. 1 XO.-As aliwicly slated, 
tlie first find mis m:tcle on this 1iro.l)ecting area. The 
lincling of a few slieehs of quld let1 iinniediately to  

ing of a great nuniber of iillinial claims, 
h i t  w r y  little. if any, dlnvial gold 

iirohpect. mn be got TT itli the dish 
lying the suppoierl c(riir5e o f  the 

lode. Tlie workings are situated ~ i i i  tlie nortliern 
slope of a Iirominent 1)realxinay. The first oiv ob- 
txirieil w:is from a trench close up to the breakawp 
and 3 ielcled 17ozs. d sliort Iminel, cntiinq throngli a 
fe.r feet on the linn2iiig ~ w l l  (nest) sick o f  this 
trench ~ a 5  after\\ ardi  Imt in. brit with no rewlts so 
far :is I ciin learn. N P : ~  1 1 1 ~  \ 
a wiall I>atch cavr\ inq r)ozk. wa 
n as nfternwcls continuccl w r t i  
‘70 feet aiid a drive pnt out, t o  no l)m11ov.~, in  foot- 

. The best 1utc~l i  (yielding a1 
r olilnined here came froin the top 

feet of “sliaft 1.” 
ilboot 50 €ett \rest of %haft 1” erratic prosimts 

tire said to be ubt:~iiiable in :I liiqlily dccoinposed 
yello~\ schist carrying iuuc*l~ niagnc~tite in places. 

of “shaft 2“ alio liroqects :ire 
said to be obtaintll,le. 

The Ltril,e of the xhis ts  :intl p;itrhc+, i)f or 
S.S.E., tlie (lip liein!: n esterly :it au angle 
70dep. It thiis seeni~  that tlie iiiain x-orkin 
P.A. are situated 0x1 the footwill of a 1)os 
foriiiatinn, ant1 that mire e\lilnrntion \vest\\*ardx 
tcnrarcls the hanging TI all is x i  arrant 
that a payable ore body with a. wes 
here, the portion i iox~  removed hy n-entliering, which 
stood formerly at  a higlier l c ~ e l ,  and \\-hich has shecl 
the ?old now scattered tlirougli the surface soil, etc., 



would hale deposited that gold on the footwall side 
of the present oatcrop oi’ the lode. For tliis ieasoii, 
therefore, iri order to fiiid that lorle, -v~ork slightly 
vest  of tlie surlace prospects is iTarrantei1. Tlie 
same considerations apply, of course, to search for  
the outcrops of m y  gold-bearing deposit of which 
the direction of dip is liuov 11. 

B r e ~ ( l i ~ t ~ < ~ y  G.N. lT’ekt, G.31.L. 4592.---Bonie cos- 
teeniiig, etc., has lxeii doiie liere without result. A 
glance at the plan shows that  tliis lease is vest of 
tlie ontcrop of tlie main line. 

Brecikctwciy G.U., C;.X.L. 45lrl.-I’rospecting f u r  
t h e  coiitiiinaiioii of tlie nuiiii line  as jnst  beginiiing 
at the time of my visit. Prospects are, it is reported, 
ubtaiiiable iiear the vulcrop of x 6-inch rubbdy 
quartz reiii calose to tlie N.E. peg of the lease. This 
is probably the continuation of tlie “main line,” 
m-hicli i t  is said can be traced a t  iiiteri-als f rom the 
norliings in the Creakaivay Central P.A. to tliose 
in tlie Victors. Iie.cvard (3.BI.L. 

tl. Ti’oocls’ P.-l.-This lies 13/; iniles S.B.E. 
Breaka\ray Central P.A. The intervening 

country, iiiclvliliiig that  at the brealiaivays half a 
mile S. o f  tlie Breakavvay Central, lras been esain- 
ineil by prospectors v-itliont result. It is clear from 
the plan that  Davis B Woods’ P.A. is west of aiiy 
soothward continuation o f  the “maiii line.” 

Cksld ~ v a s  discovered liere b3- clryhloiving about 
Christmas 1918 in a sinall gully v-hich clraiiis n-est- 
ward. A t  the point where the last prospects, coming 
iq~  the nortli side of the  gull^-, were obtained, a 
shaf t  is  being sunk in  a coarse gr i t ty  roclr froiii 
vihich prospects are  repnrteil, and which is probably 
a highly weathered porphyry. Should this rock 
prove indeed t o  be the source of the gold on Dax-is 
Ce- Woods‘ P.A., there is liere 2% type of deposit quite 
distiiict from the rest at Wallangie. 

Patfersoii’s P.A. lies sonth of Davis 6 \\‘uocli’. 
The workiiigs, which eoiisist of a pothole ancl a little 
trenehing, lie in  a bay in  the breaI<awags. The best 
prospects liax-e been obtained by clryblo-vring ancl 
loaniing from a patcli of abont 200 square yards i n  
tlie shallow l a p x  o f  soil, grai-el, etc., xh ich  overlies 
the deconiposerl schist. The gold obtained is said 
t o  inclncle a fa i r  proportioii of the fine “mustard 
gold” geiierally found near the  parent ore body. 
W h a t  is probabl~- tlie \Test side of this body is 
forineil by a cliiartz re in  six inches thick n-ith the 
usnal iiortli-iiortli-~~~esterl~- strike and westerly clip, 
and the prospectors a re  now trying to  fiiid wherher 
there is any rich seam in o baiicl oP schists abont 211 
feet i-cicle of wliich the cliiartz vein is the hanging 
mlll. 

Gntes’ Drgldowfiig I’ rroirl which abed 1 
ozs. of alliivial gold ai id t o  1inT-e been voii 
the latter par t  of 1915 lies aboiit llh iniles soutli- 
east of TY~allaiirie lenses, on tlic v e s t  side of a ridge 
of iroiistnined schist in TI Iiic.11 about half a mile 
fartlier north prospects are said to be obtainable 
near :I transverse T-eili of qnartz. The gold at 
Gates’ patch is reported to hnw come entirely froiii 
the  top  six iiiclies of the red soil 17-liich i s  here about 

thi\ soil origiiiates in oiie 
oin a iimiiber of very siiinll 

ilabs which x~oiild not lie n-ortli 1ool;iiig for  iii- 
clividually is not of course k i i o ~ ~ i i ,  nor is there any 
indicatioii of the direction in  ii-liich search shonld 
be made. Several 3oz. slugs and one weighing over 
Goz. Kere foclnd at this patch. 

The foregoing description of the existing workings 

(a )  (.+old has been cliscovered within tlie last nine 
311o\w thxt- 

woiitlis in  a series of small deposits orer a leiigth 
of betneeii foar  and fi1-e miles Crom Higgiiis‘ to  
I’altersun’s P.A., and a nidtli o f  more thaii a mile 
frorii I’attersoii’s P.A. to Gntes’ I)ryblo\\-iiig Patch. 
Thebe dabs are probably a series of short 1xirallel de- 
1,osiis scattere(1 t ~ i r o n g ~ i  tlie gold-bearing belt defined 
above. This belt is  itself oiily a sniall part of a 
loiig s t r ip  of greenstone coiiiiti-\- which will be 
brielly clescribed la ter  iii this report. 
‘ (b)  Wliere “settled” coiiiiti y liiis been eiiterecl the 
dabs of gold are found to occnpy highly sheared 
iroiisttiiiied bands in weathered schisls, bnt at 
Higgiiis’ P.A. qnartz yeins ~ h i c h  intersect oiie 
mother  and also iiitersect a n  ironstone “formatioii” 
are l<~ioxn io  occur also, a l ~ d  a t  Uavis Ce- TToods’ 
P.A. the gold-bearing rock is probably a poiyhyry. 

( c )  The a n o n n t  of ~-0r1i  yet done is too sniall and 
the structure of tlie country too iiiuch liidileii by the 
covering of’ s a d ,  soil, etc., to justify an expression 
o f  opinion as t o  the  future of UJallaiigie 3s a niiniiig 
centre. On the one liancl the scatlered occurrence 
u f  the  “dalx” aiicl their snialliiess are rather clis- 
couraging, but, oii the other hand, the length of the 
line and the n-ell sheared character o f  the  country 
rock lead oiie t o  hope that  payable ore bodies will 
yet be Couiid. 

(cl) Prospecting has barely passed its iiiitial 
Ore bodies are most likely to  

t place i n  this dif-rcult c o w t r y  
by cnrefnl loai&g in g?.voruld which has not more 
thaii a foot or so of overburden. Tlie fact  that  the 
clnbs so f a r  found occur near the “ironstone” break- 
a ~ a y  seems t o  shov that the rocks bordering 011 the 
gold-bearing formation are more likely than any 
others, iia f h  is part  of Tl’estem ,I iistwlin, to iveather 
into 1)realianTays. XJliatever be the explanation, it 
seems :I practical rule that  prospectiiig shonld be 
specially keen close to iroiistoiie breakaways in  this 
par t  of Ves te rn  dnstral ia .  

GENERAL GEOLOGY. 
In orcler that  the character of the TT’rtllaugie Belt 

and i ts  position relittire to  other gold-beariiig belts 
inay be understood, a short description of tlie gen- 
eral geology o f  the locality is added. I n  this descrip- 
tion there mill he found to  be some repetition of 
stateiiieiits made in the prececling section. 

Wallangie lies in a belt of greenstone couiitry 
abont six miles \Tide -ivhich probably extends a t  least 
12 miles spitli to &It. \17alter. If, as is likely, it 
connects to  the 1101th with a iiari’ow belt (mapped 
bp Talbot i n  Geologicul Sun-ep Bulletin No. G) 
nTliich runs south-south-east from Lake Barlee, the 
belt has a l e ~ p t l i  of about 150 miles. Another belt 
mapped by Honman runs e::st-soiith-east through 
Bmipulbiii (see Bulletin Xo. il, Plates IT. mid 111.) 
and ~sonl i l  :iplxirently join the Lake Earlee Belt 
abont miles iiort 11 of TTallaiigie. Greznstone in 
tlie inajority of cases carries the cold-bearing forma- 
tioiis iii this State, and it is yrobable that  the neigh- 
I~ourliooil o f  the joncdioii of the tno  lielts will. i U  not 
c i i t i i~ ly  coveretl up, he prticwlarl>- I\-orth cnrefnl 
proilwdiii:. In Fact, from the accoiiiit.: of 
~irorpectors n ho lia\ e tra\-elled aloiig the belt, it  is 
thronphout i ts  leiigth worthy of thorough examinn 
tion. Preliminary to  this the country shoulcl be 
mapped so t h a t  the positions of tracks and waters, 
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besides the boundaries of the different formations, 
may be reliably marked for  the use of prospectors. 

Tlie belt is, like all other peenstone belts in the 
golcllielcls, bounded on both sides by a broad expanse 
o f  granite which probably extends on the r e s t  f o r  
about SO miles to  the Koolyanobbing greenstone belt 
(see Culletin No. 71), ancl on the east for  about 100 
miles to the Janrdie Hills greenstone belt n-liich has 
not yet been mapped. Further  detail as to tlie 
granites is nnnecessary here. 

The greenstone belt at Wallangie is niacle np of 
very highl3- weathered, reddish brovvii or yellon-ish 
rocks, some-especially near tlie finds-being mnch 
shearecl, others apparently not at a11 sheared. A t  
the Brealcamq- Central P.A. the weathered green- 
stones i n  places contain very numerous small 
crystals of magnetite (magnetic iron) aiicl I n-as 
givcn a piece o f  loclestone about one inch in diameter 
said to have been forincl in the same neighbourhood. 
The erratic belia\-iour of the compass a t  Wallangie 
points to  the fairly Jyiclespread occurrence of 
magnetic iron here. 

Beloiv Tater  level tlie rocks described above vill 
be founcl to  t u n  into greenish rocks of the kind 
1inoir.n generally as greenstone-sheared in places, 
and in places iinslieared. 

The trend of the shear planes a t  Vallangie varies, 
but is generally north-north-east, tlie dip being 
iiearly everym-here westerly a t  high angles (near 

I n  a fern places near the find, but not on the 
actual line of the gold deposits, are founcl outcrops 
of dark massive rocks which belong also to  the 
greenstone series but n-hich hare not been as 
g-reatly weathered as those described abore aiid 
which, therefore, appear a t  first sight to  be yoiuiger 
and to be intrusions into the more Tveathereil gold- 
bearing greenstones. A definite opinion 011 this 
point cannot be gireii a t  present, but in any case 
these rocks do not appear to have any close coiinec- 
tion with thc gold deposits and so are a t  present of 
little practical importance. 

A t  Dal-is & Woods’ P.A., as already remarked, a 
formation, locally spoken of as sandstone, is thought 
to  be the source of tlie gold and is therefore of 
interest. d rock so highly reathered is almost im- 
possible to identify x-ith certainty, lint it is inost 
likely a quartz-porphyry dyke. 

About l y ~  miles east of the JVallaiigie leases is a 
line of low rises rnnning in  a nortli-iiorth-Tresterl.ly 
direction. These rises are comprised of ironstained 
schists and are commonly spoken of as jasper bars. 
These bars are probably only surface formations. 

Jion Knob, a prominent hill 2y2 miles iiorth- 
north-west of Higgins’ P.A., is composed of a %veil 
banded and, in places, contorted ancl brecciated 
jasper bar. 

A feature of the finds is that  they a re  close to a 
broken line of breakamys. So inarkecl is this that, 
in  default of more exact advice, prospectors will do 
well t o  give the groiind close to  such breakaways a 
good trial. The brealranq-s are made up of angular 
fragments o f  decomposed greenstolie nsnally from 
one to  three iiiclies in  length, cemented tocetlier by 
a white, or in  places brown, matrix. This coinmoiily- 
called congloiiierate formation is  not, like true con- 
glomerates, made iip of a compacted grarel  iii n7hich 
the  fragments are ronnded and xaterworn aiid 
which has been formed along a shore line by the 

‘70”). 

mechanical action of water, hut  has been formed by 
tlie cheniieal action of water in weathering the  
greenstones Further proof that  the laterite is not 
a trne conglomerate is afiorded by the fact  that  the 
angular f i  agnients are ail disposed xvith their shear 
planes paraliel to  the conrse of the shear planes in  
tlie underij-iiig greenstone-a coincidence that  w a  
woulcl hardlj- expect t o  find in :t consolidated gravel 
or t rue conglomerate. 

pO,--Tkls EA1U G.U.L., AIENZIES, NOlITH 
c 0 OLG I1BDlE G OLUBIELD. 

(E. I)E c. CLlRKE.) 

As mstiucted by the Uox ernment Geologist, 1 spent 
one ant1 a half clays in  Aiarch, 1919, in esamning  
tlie \\orkings at the old “Emn” 0.Al.L. 51632, which 
is about h e miles south-east 01: Aienzies.‘ Brief 
rei’erence to the Emu is inacle by 11. I>. Woodward 
in C;eological Snrx-ey Uiilletin No. 22, p. 72, etc. 

Tlie oie bodj on nliich the workings es‘uuined are  
situated has proclnced-according to the list of can- 
celled GA1. leases published by the Mines Department 
in  191s-a total 01 1,367.2Toz. from 530 tons since 
1903. In Aiarch, 1919, a local syndicate had been 
prospecting for  several montlis \nthout success f o r  
a iresh make of payable ore. 

The country in which tlie Emn rein lies is a rather 
coaise greenstone x\-vLich is haid and rery little 
v-eathered even close to the surface-a fact which 
increases the clilliculties of mining. Less than a 
quarter of a mile Twst of tlie norkings is a knoll of 
sheared granitic-looking rock which \\‘oodu;arcl maps 
as one of his ”Sericite mica quartzite aucl granite” 
group. iUr. Faryuharson lincls that specimens I col- 
lected from this knoll are fuchsite-andnlusite schist. 
In the field it is noticeable that the margins of this 
rock mass are finer in grain than the central parts. 
This rock TWS, therefore, probably intruded into the 
surrounding greenstones and afternmxls subjected to  
the same shearing process by Ti-hicli the latter viere 
ail’ected. This f nchsite-andalnsite rock, therelore, 
vihile shoii-ing some petrological resemblance to tlie 
andalnsite rock of A l t .  Leonora, has a similarity in  
general aspect and in field relations to  the foliated 
cli‘artz-porpli?.ries of the 1,eoiiora-Dnlieto~l district.1 

Tlie Emu reef is a xery sniall seain of rich qnartz 
stilkilig appl.oXimately liortli and south ancl dipping 
nest at an average angle of about 43cleg. It was fol- 
lowed at the south end to a 1-ertical depth of abont 
40fl. ancl at the north end about 10ft. loirer. The 
rich ore is said to haye been arranged in four dis- 
tinct patches or shoots. though figures as to  the limit 
of these shoots are not obtainable. 

At  tlie depths named above, the reef n:is fonnd to 
“sit liarcl on a slidc,” be>-ontl nhich it coulcl not be 
I’ound, though sought as follon s by iarions men (sec 
accompanying 1)lan) t :-Fonr crosscnts a\-eragbig 
about 30ft. i n  leiiSth were l)nt out nest from the 
&ft. aiid 54ft. levels; a vertical vinze nas sunli tc, 
33ft. and a Dft. mst  crosscut pnt ont from tlie bot- 
tom; txvo inclined wiiizes Tvere snnlr for  40ft. 01’ 

niore, follon ing the nntlerlie of the “slicle” ; the main 
shaft vas contiiiuecl tlrroucll the “slide” 011 tlle for- 
mer underlie of the reef to a rertical depth of more 
tlmn Soft. The “slide” n i q  or may not be one 
coiitinnons plane ttirongliout the .ivorkings. I n  any 

Ijl 
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*See Map 2 ,  G S.W.A. Bulletin, No. 2 2 .  
i A  Report on this Di5trict is now in preparation. 
$Not  reproduced. 



c a ~ e  it is one of the lnults or groups oL’ sinnll Ianlts 
so common near Aieuzies. The strike is apyroxi- 
mately p.ial1el to tiiat of tile reef, but the tiip is 
tlie ol)posite tiirection, i.e., east. In the Western 
ALxstraiiau goltltielcls, a region oi’ profoand dynamic 
metamorphism, it is a good working assumption that 
:ill faalts are re\ersed. Therefore in the Emu work- 
ings we should expect to hid the reef continuing on 
the footnall  side of the fault at a lower l e d  than 
the point at vliich it was lost on the hanging -u;all 
side. dbsolute certtiintj as to wherlier this is indeed 
a reversed i’ault ancl, if so, TT hetlier “belom” -will 
mean a fen inches or liunclrecls of feet are of C O L I ~ S ~  

points 01 great 1iractica1 impoitance whicli could oiilg 
be determined \\ ere the \\ orliiiigs situated in conntrj- 
coin~mseci oL’ bands o i  T arious distinct l a d s  of rock. 

011 the assulu1)tion then that tliis is :I re\ei.seil 
lunlt it is clear that eitlier the coiitiiiuatioii of tlie 
reef uii the footivall of the fault has been missed in 
the winzei or that it lie5 a t  a greater depth than they 
ieaclied. Two of the niiizei k o l l o ~ ~  ~ U T Y I I  on the 
ianlt plane, and in them the don nmwl continuatioii 
of tlie reef might easily be iiiissecl in the broken corn- 
t ry  which so freilnently borders faults. Crosscntting 
eitlier east or nest  at the level a t  nlucli the reef \\-as 
c u t  OH, or continning tlie inain sha-tt through the 
fauli plane in  the former iuiderlie of the reef are 
clearly useless (see cross ion on accoinpanj iiig 
p l y  ) . * 
Ii the reef litis not been missed in the three winzes 

their either it lias been Liisplacetl do\vnv aids so f a r  
that, haxirig regard to its smallness, it  is not wortli 
looking for, or else the displacemeiit has been 111 tl:e 
opposite direction and the fault is a normal one. 

At  the north em1 of, aiicl about lire feet below. the 
54ft. lesel a small patch of rich ore 11-as obtained 
some years ago, ancl at this point there appears to 
be a nest-diliping track n-Iiicli I belie\-e to he the 
donx.ivard continnation of the Emu reef, ancl accor(1- 
inglly I ad\ ise further exploration here. In the event 
of the “track” cutting 01x1, the sides of the rertical 
xvinze at tlie south end of &ft. lex-el shodd he care- 
fully examined, as it is possible that the continuation 
of tlie reef \\as missed there. AIaiiy leaders of glassy 
qnartz, e a r r i n g  no gold and dipping west xery flat, 
oceiir at the lomer l e d  of tlie Emn, and, a t  any rate 
in the iiortliernruost crosscut have been fol lowd 
under the mistaken idea that they are the continuation 
of the Emu reef. They slionld be easily distinpnish- 
ttl,le from the Enin reef by their natter nnderlie, am1 
by tlie different nature of the quartz, to  say nothirig 
of tlieir utter lmrreniie\s. Failing all attempts on the 
lines abvre indicated there is the T-ery forlorii hope 
that tlie fault is U normal one. In this case carefd 
esaniinatioii of the w s t  crosscuts, n here the con- 
tinuation of tlie reef niiglit wry  probably have beeii 
missed and their continuation TTest\T arils \\-onlil be the 
best r a p  of finding tlie lost ore bocl>-. 

.- 
r/  

11,--ee 01, (2 G 1- AN r) on E-T)E PO P IT R OF NETS‘ 
CO31I1IODORE G . K ,  AIIEERATI-IARBA, 
%ITR CIlT S ON GOLDFIELD. 

i n  of the lllilll- 

noting aiig ne\v feytn 
subsequent to tlie eeo 
inade in 1914, mid, i f  

disclosed by iie\-clopments 
~ i l  snrT-ey of Bfeelcatharra 
ible, o f  suqqestinq lilies of 

* Wut reproduced. 

n oil< hich shon et1 ieasonable prospect of success. 
Alccori?ingly, I spent >Larch 26-31 mainly in re-in- 
1 estigating tlre geology and ore-deposits of the New 
Coinmodoic (+AL. In this \ Y o i l i  I receiwd all 130s- 
sible 1xlp from Ni-. F. L. Bell, the manager. 

\Then, in  1:)13-14> I previoiisly examined tlie Coiii- 
nioclore (iiow Ne\v (.’oiiimodore) G.X. it  XVRS liroi111~- 
ing ore, nlthougli clex elolmeiits a t  tlie 4OOft. lerel 
meie disappointing. At the end of 1916, on-ing to 
lack vf l~roinise at the loner lewls, onderground 
nod: ceased oii the proyerty; but the Coml?any ac- 
qniierl the i ie ighh iiing Macquarie lease ancl liopecl 
t o  keel) the pl t~nt  working at  the treatment of ore 
from tliat mine. E o n e i e r ,  it  n-as found that, al- 
tliongli the Elacrluarie lode maintained its size, i t  was 
too l o n  grade, lia\iiiz regard to its refractory natnre, 
to pa) f u r  treatii ent. I t  \\as therefore decided t o  
esploie the sonili end of the 300ft. lerel in  the Coni- 
modore iniiie in tlre Iio1)e of picking np the northern 
continnation of two ore bodies found in  about Sep- 
teiiiher, Nli, in  tlir Insliston G.M., tlie property ad- 
joiiiing tlie C’ommoclcre to  the south. These ore 
bodies IT ere styled the East Lode and Korth-East 
S1)iir rehpectiiely in tlie Ingliston G.M., and will be 
so designated in ihis ieport .  In April, 191S, the 
c’oinwodore ha\ iiig been nmvatered, R crosscut 1% as 
put out frcm tlie x u t h  eiid of the 3GOft. level and! 
tlie nortli end of the N.E. Spur was found. At the 
4OOL’t. level, uioreowr, the track of the East lode 

as fo l lomd  soutlin ard tincl a rise put  np which cut 
this track at  its jnnction nitli the same N.E. Spur 
nliicb dips I\ e<t alw bui a t  a sinaller aiigle than the 
Eait Lode. The lotk inalter a t  the jnnction is said 
to be almost ralneless. Noreover, the N.E. S1)ur 
when vinzed 011 f r ~ m  tlie 300ft. level at the south 
boundary of the Coinmuclore lease gm-e evidence of 
lenbing ont n o r t b i ~ : ~ d ~ .  

A soutli-east crosscut a t  the 4OOft. level cat a 
pocket of gooil orq. Tery little mark was done to  
deteiiiiirie nhether o r  nut this pocket nas part of a 
larger formation. 

l h e  ahow, together with further nortlin arc1 drir- 
iiig a t  4OOft. lerel and tlie extension of the lung E. 
crosscut from KO. 1 le\-el, are the main additions to 
the mine workings since 1914. 

Geology a i d  Ore Deposits of Paddy‘s F l a t  ill 
relatioph to  S e i r  Coiiiilzodore C+.Jl.-In order that the 
position and po~sibilities of the Coinmodore @.RI. 
lnay be al)preciated, it is well to describe as brieflg 
as lmsihle the geoiJgical features of the neighbonr- 
hood. 

According to Geological Survey Bnllct1n Kt\. (;S. 
tlie C‘ominoiloie (:.?.I. lies near the ~iortli e i d  of the 
Paildp‘s Fla t  Belt of workings (see Fig. 1). 
bnlk of the rocks of this belt are “qreenstoiies,” :I 

teriii x-hicli covers in this case a consiclerahle rariety 
of rocks dovetailed together in  a complicated fasliio 1. 

lint a11 formed fi~oin one o r  other of tn  o 
rocks, clolerite~ o r  peridotiies, by meclin 
chemical alteration, :incl tlierefore separated into tn 0 

main snb-rli\ ~j ions.  Alteration varied in clraracter 
and amount f ~ o m  place to ],lace and so cnve rise to 
a x ariety of en<l-plrodu 5-the different ‘(greeli- 
stones” of’ the Iwlt. I n  ig. 1 IIc  L\TCI  111aili, s111,- 
t l i i  ision\ are  coloniecl rcsl>ecti\ ~ 1 ) -  11t“le p e e n  nnrl 
pule blue. 

In the southern part of tlie belt, \I Iiich has of late 
)cars becn the iiiost 1)roducli\ e, one iuain lode chan- 
lie1 in these greenstcxies lias been f o l l o ~ ~ e d .  Tile 
cliaiinel e i  ei3nliere lies dose to  a d>Be of albite 
clll3rtz-lJorl,hSr?‘ (the I’acldy’s li’lat l~orphgrg dFke). 

I ,  
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I ,  lliis albite-cluartz-porliliyry d>-ke TVRS in all proba- 
bility intruded into the greenstones just a little be- 
fore the gold-beari:ig solutions, which were the last 
manat ions from the same parent mass of molten 
mid rock as the porphyry. Experience p r o w  that 
tlie search for  tlie .nain line of lode in  the south par t  
of Paddy's F la t  Eelt s!ionld be cwiined to  tlie green- 
stones close to the porphyry. 

In tlie north par t  of Paddy's F la t  belt conditions are 
inore complex. r!Aus, in the Inglist 'n Extended 
workings the main lode channel, still clinging to the 
porphyry, is sinaller, and neither it nor the porphyry 
has been encotuitered in  any \\-orkings inore than 
1,300 feet north of tlie Inylistoii Extended Faithful 
Shaft. Another lode formation-the "Mud Lode"- 
'750 feet east of the main lode channel, was woi.lred 
in the Ingliston Extended GX.,  where it is interfered 
with by an intrusion of basaltic clolerite much later 
than any members of the gold-bearing series of rocks. 
A lode worked in tile 31accluarie G,M.IA may be the 
northern continnation of the Mild Lock. 

Another porphyry dyke (the EIalcyoii) is found 
about 800 feet north of the last-linown occarrence of 
the Paddy's F la t  Dj-lie, and is found thence at inter- 
vals t o  the east of the Commodore \x-oi.ltings and as 
far north-n-est as the Halcyon Extended workings. 
It is therefore inapl ecl as a continnous dyke froin the 
Ingliston to the [Ialcyon Extended. The I-Ialcyon 
dyke is clescribed as a chloritised albite-porpliyry in 
Bulletin GS, ancl is regarded as distinct froin the 
Paddy's F la t  Dyke. I t  s l i o ~ s  a reinai*l<able amomit 
of variation in  character, some specimens beinq so 
basic that  they seem inore like greenstone than por- 
phyry. Specimens froin the Commodore G.M. n 01-1;- 
ings m r e  only identified as porphgry as a result of 
BIr. Farquhai-son's ~nicroscopic morlr. The esainina- 
lion of specimens collected this year leads Nr. Far- 
quharson to  I-egard this rock as, after all, the saine 
as the Paddy's Flat 1'orpliyry, and recent disclosures 
in the Ingliston G.91. p i n t  to the likeliliood of the 
two dykes beinK eo7iti:iiioiis in the field, somewhat as 
indicated on Fig. 1. 

To add to  the coinplications of the north end, the 
ore bodies ancl geological snrvonndiiigs of the In& 
ton and Coinmodore G.BIs. seein clistinet from those 
of the mines in the main section OP Pacld>-'s F la t  EeIt. 
In  the first place, the ore bodies of the foriner are 
not in  alignment n i th  those 01 the latter. Other 
differences inay be t h w  tabulated :- 

. 

~ 

NO. Main (South) Section of 
Paddy's Flat Belt. 

Strike of ore body gener- 
ally N.N.E., with spurs 
of minor importance 
striking N.W. 

Dip of ore bodies East ... 

Ore bodies clearly asso- 
ciated vith Paddy's 
Flat Porphyry Dyke. 

fichsite quartz Carbon- 
ate rock developed 
near Paddy's Flat Por- 
phyry Dyke. 

Inglistoii and Commodore 
Gold Nines. 

Strike in Commodore 
N.N.E. In In@ston a 
N.W.E. system is recog 
nisahle, bnt a system of 
spurs striking N. or 
West of N. is of great 
importance. 

Dip West (except near 
surface in Commodore 
E. Lode). 

No ainlarent connection 

Strhiger derelopment of 
fuchsite rock, although 
the porphyry Dyke re- 
sponsible for its for- 
mation is not nearly as 
prominent as in Paddy's 
Flat Dyke. 

Despite these differences, honw er, the lode material 
in the t'ornmoJore ;s very similar in character to that 
irruin some pails o i  the main lode at the South end. 
ln the C'omniodore G.31. iliere are generally recog- 

niseii. t u  be tx-o main lines of lode which are parallel 
and aboat 60 feet apart. I n  the Iiigliston O.M., non' 
that the intlicaciel of s l i a l l o ~  workings are giving 
l)!aee to inore sjbte n t t ic ex1)lor:ition a t  greater clel'th, 
there alipeai s to be a mtiin west-dipping lode channel 
contintions n it11 the Coinmodore east lode, and giving 
ont sex-era1 spurs \vliicIi have in general a north-mst 
Ltrike. I n  the lease to the north (the Old Commodore 
Sortli) no continwtion 01 tlie two Commodore ore 
biidies lias beell found, but two, or perllal)s threq, 
lines of lode of :x tiiirerent character have been 
v o i l  ~ d .  Of thcse, tl,e eastem lies on the &cle o,f, 
or  in, the IIalcyon tlj Ice, ancl iiiiist, if it  extends south, 
lie east of tlie t n o  C'ommodore ore bodies; the west- 
ern is a fine-grained yellow or bleached rock n i th  

qaaitz stringers (said to curry all the 
the last year a n  ore body has been 

opened up in  Commodore North Shaft V. Practically 
110 orlc x-liieh n ould go to define the ore body or 
n alie its comse clear lias been done. At present it 

)pears to liai e tlle same cliaracteristics as tlie west 
e body, but to lie striking north-east. 
3. Geology cord Ore-Deposits of A - L " ~  C'oimiodore 

(i.21. l r i  the  l iykt  of recent decelopments :- 
(a)  Comfry.--?'lie rocks of the Coiuinoclore G.M. 

:ire rlifiicult to map or clescribe accnvatela , lwause i n  
this mine is slion n in inarlted degree that gradnal 
ti ansition of oiic type of preenstone into another, 
nliicli is a feature of the Eelt. Indeed, it is only by 
the aid of the miscroscolie that the o ,izuiiz types 
of rock (altered clolerite and altered porplij-ry) oc- 
cnriing iii die mine can he clistingaished. The valne 

lien appliecl to  practical mill- 
e, for, iL' tlie assuml~tion b~ 

correct that tlrere in Cominoclore g~ouml ,  along- 
, an ore boily as yet barely 

tonchecl, it is ohviocsly of great importance that the 
maiiagement should be perfectly clear us to the 
I\ hereabonts of this 11orpIiyry in their n-orLiiigs and 
be able to malre sure of its identity when tliej- en- 
counter it in new r i o r l ~  

I'raetically all the C'ommoilure wor1iing:n lie i a  
higlily altered r<)clis n liicli n ere originally dolerites. 
The chief types represented are talc-elilorite-carl~on- 
ate rock f i n  some places, particularly the north end 
of 400ft. level, rery stmizly shenvecl) , fuchsitic rock, 
and chloritic slates. The disiriliution of these rari- 
d ies  is shon n on the :~ecompanyi~~g 1)lnn of the mine 
(Pi?. 2) , -  in wliicli the IeT-els are sepnratecl: for de- 
1 :ded descriptions af the r d i s  Bnlletin (is, pp. 131-5 
and the fnrther references there given mny he con. 
stilted. 

The rliloritisecl ~ i l l ~ i t e - ~ ~ o r ~ ~ l l ~ l ~ ~ -  dyke was mapped 
in Bulletin (is on rather want  evidence, lint that its 
general course \\as correctly guessed is shown by the 
siibsequent mininz n-ork in the Comiuodore and 
Ingliston G.'RIs. The most soutlierly point at which it 
has been recowiset1 is in tlie cross-cut a t  %Oft. Ie-iel 
in the Ingliston Aline, the rock from N hivli closely 
rese1iil)lei; tlie green pyritic Cor111 of the Ira!cyon, 
dvke [ W O 8 1  found on 1TOft .  el in the IIalryon Ex- 
tended ivoultings (Bulletin , 11. 132). It is 1111- 
necessary here to  20 into dr 1 i-ecar(liiig tlie occur. 
twice of the chloritiscd albite-porphyry in the Com- 
modore G.N. as Mie course of the dyke is shown on 
the accompanying plan of the mine. The Ions eaqt 

. .  
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cross-cut near the north end of No. 1 level, in which, 
in 1914, 1 probably 01 erloolied the occurrence of the 
dyke, is now inaccessible, but I show it in this cross- 
cnt on ixitormatioa receixecl from NI-. F. L. Bell. 

Ore bodres.-The T e s t  Lode is a quartz l-ein 
dipping west steeply. Little ore has been obtained 
from it below a vertical depth of 200 feet. Followed 
south, the track of the lode is poorly defined in  the 
cliloritic slates; n o r t h  ards at tlie west cross-cut on 
300ft. l a e l  about 200 feet north-east of tlie xnaip 
shaft the track yrol)ably follon s a more northerly 
course than that taken by tlie drh-e. At 400ft. l e d  
no attempt has been made to find this lode, but at 
the plat is a foi-mation 6 feet wide consisting of 
quartz veins lying i n  sheared carbonate rock which 
strikes north-north-east and clips east a t  55”. 
\T\’hether or not it is the down\T*ard continnation of 
tlie west lode which 1x1s rolled over between 300ft. 
and 400ft. levels, and although, so f a r  as I can learn, 
it is valueless a t  the $at, it is strange that no drir- 
ing on this formation lias eT-er been done. 

The East Lode is a %~rmation’~ consisting of ctL1artz 
le ins  aiid stringers. Payable ore from the East Lode 
comes almLst entirely from the south p i t  af t h e  
mine, and vtilnes are  reported to hare  cut out, a t  a 
depth of ‘.‘,SO feet, on a flat head carrying a foot or  
so of o x i c l i d  material; but  the track of the or0 
channel is well marked thronghont 400ft. level, al- 
tliotigli p:i\able ore a t  that depth is found only in a 
fen small patches. 011 page 1-40 of Bulletin GS men- 
tion is made of the East Lode of the Ingliston G.%r. 
Subsequent mining has slioirn that this is continnoas 
with tlie main east ore channel of the Commodore. 
d drive south 40 feet below the 400ft. level from 

the winze near tlie north end is said to liave beeii iii 

values. Clearly the oiily way to prospect tlie east 
lode satisfactorily is to sink the main shaft aziotlxr 
100 feet, cross-cut (probably only abont 10  fret)  to  
tlie lode channel and drive along it. 

31 Locle.-Since Bulletin GS xi-as m*itten tributcrs 
obtained a small parcel of good ore in norkings 
about 20 feet deep in h I  shaft. The rocks are  too 
weathered at this depth to be identifiable, hut since 
they s h o ~  the characters usually assumecl in the 
Paddy’s Flat Belt by greenstones which h a w  b-en 
altered by the intiiisioii of a porphyry d j k e  and 
which ha\ e sabseqnently been weathered, it is prob- 
able that n porpliyiy dpke is near by. The east 
cross-pnt from No. 1 level (nhich is out 500 €.et east 
of tlie main drive) passed, between 224 and 26s feet 
out, i.e., in the par t  where i t  ~ r a s  almost below ;I1 
shaft, through “bloehy” country whicl: &Xi-. I:ell rc- 
garcls as porphyry. I n  this locality also 10s. rdim 
-the highest in tlie cross-cut except near the east 
Iocle-were enconnterecl. 111 recent woi*k a t  south 
end of 30Oft. 1e.i-el an east-clil)ping make of a 1,iiii- 

eralised formation ivitli much arseno-pyrite \\as ilis- 
closed, but not fol lowd doivii. In tlie corrcsi1on3ing 
plncc at -400ft. level, i.e., a t  the south-east end of the 
clriw, a inake of good ore apparently d ip imq e a d  
was disco? ered. At both tlie SOOft. mil -LOOft. l e ~  els 
tlie formation was in  close contact with carlmnated 
albit e-porphyry . 

I regard the four  discoveiies d e t d e d  above as 
I7eing on one line of lode wliich lias fwnic t l  :iIoiiq 
the southern coiitiiiuation of the Halcyon albite-por- 
phyry dyke and as being the same 111ic of lode ns 
that opened up some years a20 in ~omu:odorc Xorth 
Shaft  11. woi-kings (Bidletin GS, p. 132). 

(b) 

Spurs.-In the Commodore, as in the Ingliston, a 
large proportion of the higher grade ore is yielded 
by spnr  reePs. In  the Commodore, besides those 
spurs described in  Bulletin GS, p. 138, the north end 
of a spur, spdken of in this report as tlxi north-east 
spur, has been discovered. Exploratory 01 k U!l iL 
in the Commodore s h o ~ v s  that values are lensing out 
northlwrds. What  is apparently its j mct:ou irith 
tlie main east ore cliaiinel lias been found in :I iise 
from the south end of 400ft. level, and certainly de- 
serves further prospecting. As will be seen frsiii the 
cross section at  the south boundary of tlw Cmimodore 
G.&L (Fig. 3), the north-east spur  appears to he a 
link bet\Teen 31 lode and East lode--tiie former 
being perhaps “blind” in this par t  of tile hid. At 
the same time it .will be noticed on Fig. 3 that, i i  
tlie east-dipping surface portion of ths kiss: lode be 
produced, it nil1 come ont at the 300ft. and 40Oft. 
levels not f a r  from the gositions occupied by A I  lode. 
I t  is quite possible then, since there has been so little 
prospecting work east of the East  lode at the south 
end of the Commodore, that  split in the ore channel 
occurred unnoticed c €ex? feet above No. 1 level, and 
that the body rrhicli has been mined thence down- 
wards as the east !ode is a large spur  off a body 
which woulcl then be identical n-ith A I  lode. 

I n  Bulletin GS, page 138, rePerence is made to 
cross-faults in the sontliern portion of the Conimo- 
dore GAL Esamiiiation of the later Commodore 
workings inclines one to the opinion that cross-fault- 
ing in  this par t  of the Geld is not confined to one or  
two planes but rather that there is here a zone of 
ci-oss-jointed fuchsite-carbonate roek in nThicli, though 
the track of the lode channel is in most places markcd 
and pursues its course with little deviation, there 
has been little or no gold deposition, The approsi- 
mate north, west, an8 south boundaries of this patch 
of barren country are lmolown, but, except f o r  the 
fact that  at the east end of the main crosscut, 400ft. 
level, a sheared rock occiirs, we linow nothing of its 
eastern limit and therefore do not know whether the 
supposed 51 lode will be affected by it. 

Questions asked by Bfaizager and answers i o  
thenz.-In order to free practical concltlsions from 
the rarious coiisideratioiis by which they are reached, 
this report is best ended by quoting a list of ques- 
tions framed by the Manager (RIr. F. L. Bell), and 
my replies thereto :- 

(1) Do you regard the N.E. spur .it411 of the 300ft. 
level in Iiiglistoii mine, aiid whieli lias been worked 
through t o  tlie C‘nmmorlore, as a braiich of the East 
lode; or is it the junctioii of a separate ore body, which 
iiiny extend upn-ards t o  tlie east of the present workings? 

I regard the N.E. rein at tLe 300ft. level in the In- 
glistoii G.RL a3 a spur off the uiain East lode. I con- 
sider that this spur, like all other spurs encountered in 
the Commodore and Iiiglistoii workings, does not con- 
tinue to carry payable ore for aiiy grt?at distance from 
tlie main body. Therefore the K.E. spnr is not to  be ex- 
pected to  lie Tort11 workiiig for more than a few feet 
above aiid east of the south end of the 3OOft. level in the 
Coiiiiiiodore G.M. Noreover, it will probably taper out 
rapidly iiorth of the boundary mime on the 300ft. level. 
There is further reference t o  this spur in section 3. 

(2)  I s  there aiiy coanection betn-een the above-men- 
tioned spur vein aiid tlie lode that cut out  in the Com- 
inodore at about 230ft. in depth? 

The ore body iu. the Commodore G.M. in which values 
cease aloug an oxidised seain a t  a depth of about 250fi. 
:~hont 300ft. S.W. o f  the iriaiii shaft is the main east 
lode aiid therefore is not the same body as the spur 
vein referred to  in section 1. There is a further want 
of resemblance between the two bodies in that, whereas 
on tlie niaiii east lode values cut out along a head carry- 

4. 
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ing iron oxide, in the N.E. spur ~ e i n  they die out for no 
risible reason. I coiisicler the came for the dying o u t  of 
values in the X.E. spur to  be increasing distance fioiii 
the main route (i.e., the main east ore chnniiel) by which 
the gold-bearing solntioiis asceucled. 

( 3 )  111 view of the lode losing its golcl content i n  the 
boundary wiiize at 360It. aiid of there being no values in 
the rise from the south end of 400ft. level (though the 
lode is strong);  do you cons 1 ‘tliat further work at 
depth is  justified on this body: 

The ore body in tlie bonurlary x\-iiize at the 30Uft. lerel 
is the N.E. s p r  reiii referred to  in  sert’oii I, aiid, for  
the reasons given there, I do not coiixidw it likely to  
yield a large quantity of ore. I-lnwerer, i ts  junction with 
the main east ore-channel xhich is disclosetl in the rise 
at the south eiid of No. 4 level is 111 a good-looking 
formatioii which, though barreii et this point, is, judging 
by the behariour of spurs in otlicr parrs of the Coiiiiiio- 
dore G.N., likely to  yield a good parcel of ore. I n  order 
that the payable stoiie in the boundary n-iiizc, and tha t  
in the back of tlie stope just  above the 3OOft. lerel, 1 1 i n ~  
be won, it would be best to  connect the KO. 1 leml with 
the boundary xiiize, and if this could i Je  r7oiie by driring 
along thr juiiction disclosed in the rise a t  the south enrl 
of No. 4 h e 1  ( I  inem if that  is practicable from a 
mining point of v i e r ) ,  it is  quite powilhle tha t  good ore 
will be discovered further south on or near this jniictioii. 
The coatinnation then, perhaps b j -  a rising drive, south- 
wards of the No. 4 level t o  the bounctary is all the actual 
exploration that the N.E. spiir deserves. 

The Xaiiager ’s third ynestioii also iefers t o  the ail- 
visabilitr or o t h e r \ ~ s e  of further viorli a t  depth on the 
track of the inniii east lode which i s  \yell ileiiiiecl at tho 
south end o f  400ft. level:-At 1 resent further \I-orli is 
not  called for  in this direction. This iq  not hecanse a11 
hope o f  further makes of ore a t  greater depth 011 this 
west clipping track of the main east body must be abaii- 
iioned, hut because other de~elolmieii t~,  nhich will lie 
spoken of later, s h o r  greater promise just  now and be- 
cause further and deeper work in  the Iiqliston G.M. on 
the Eas t  lode iiiay be expected t o  throw light on the 
character of the same body in  tlw Cominodore G.M. aiid 
should therefore be an-aiteil. 
(4) Has the siiiall patch o f  ore locited in the 8.33. 

cross-cut a t  40Oft. l e d  niiy relation to the ore hod>- 
inxked at 300ft. h e 1  close to  the Iiig$istoii bounclary ? 

Data  regarding the sinall patch of ore located in the 
South-East cross-cut on the 400ft. levd are very scanty 
at present. I n  m y  opinion, ho-iwrer, the track of the 
same make of ore occiirs at the 30Uft. level on the east 
side of tlie drive near the boundary win7e. EIere a make 
of iniiieralizecl rock aiid also a calcite vein dipping east 
are to  be seen. I regard the N.E. (Iiigliston) spur 
(section 1) as a link coiiiiectiiig t he  west clipping east 
lode with this east dipping east boil>-, lying eaat of the 
east lode n-liich 1 shall refer to as the X lode. Judgiug 
by its popition on the general plaii, this discovery in the 
300ft. level is the top of a “blind ’ ’ poirion (i.e.. a par t  
which does iiot, and iiever has come +o tlie surface) of  
the lode, thouqh it is 011 the other han.1 possible that the 
junction of M lode am1 east lode takes place abow No. 
1 level and was orerlooked. 

(5) Do you regard Ihe faulted zoiie inet to the south 
end of the mine as pitching nortli and jiicreasiiig in size 
aiid in depth? 

The track of the east lode passes with little or no 
ilisturbance through the “fanlted zone, * ’  as inay be seen 
both by exainination unclergroiiiid and b y  the alignment 
of the east lode in the Coiiiiiiotlore an4 iii the Iiiglistoii 
(north and south of the “faulted zone ” respeetiaely). 
We must, therefore, conciude that this is not  strictly 
speaking a faulted zone a t  all but mthw a belt of coiin- 
try in  which. althongh the track of the lode persists, 
there has beeii little if any deposition of gold. I heliepe 
tha t  the chief rcasoii for This is  tha t  owiig t o  the hlockr 
nature of the coiuitry and the coarse heads running in 
varions directions, the gold-bearing solutions were dis- 
persed and not gathered into one defiiiife channel. I-Ior- 
ever, whether this zone is called a faidteil zone or iiot, 

11s tha t  the ore c1cl)osits do not lire through 
s t o  me tha t  this zone of prolial~ly barreu 

rock has wideiiecl at the 400ft. lerel atid extends ahoiit 
300ft. N.E. of the iiiaiii shaft. Its southern edge is, 
however, 40 or 50 f e e t  fnrther i;oith :it tlie 400ft. level 
than a t  the 300ft. so the mine is gaining iii kiiiclly coiiii- 
t ry  a t  the south end m-ith depth. Xoreover, n-e have 

1,racticallp no information as to the wii:th of the barren 
zone east oC the (‘ominotlore WO igs niiil therefore do 
110; BIIOT  hethe her or not the 11. e has to  contend nit11 
~niicli of it. 

thevc any Iirohahility of n stroiig body of 
hciiig tliscoxerctl to tlio east of present work- 

111‘ s aiid, if so, i.; there :I pio l~a l  ility 01 a lode forming 
in the runtact o f  iioitlicrii h l y  of scliists with the 
liorp’i>r~-, and iii the exent of siicli a lotle being possible, 
nhere ~ o u l d  yoii advise pr 

Froin tlw rcsnlts of i n  
ood of tlie ( ‘oiiiiiinilore, toqether with the 

ocks in  imrt of the ::@Oft. lercl, and of the  
~1 couiitr>- exposed iii shaft AI, there is a 
Iility tlint a clglie o f  diloritised albitc 
jiist east of the prescnt Coiiiniodore work- 

~~resciice of so much fnelisite iocli in the Com- 
e 1)robabilit) tha t  t lvre is a porpliyr;v 
erielice along the Feuiaii line shows 

is rlci-eloiul only near porpliyry. 
\Yhctlier 01’ iiot the il>Icc will he1 “st~*oiig,” ce., large 
and. \z ell definecl, east of the (’oiiimodo~ caiiiiot be fore- 
tol(1, Ixit judging 113- the great ilcrelopiiient of fncbsite 
ioclr, I ain iiiclined t o  ansmr this part  of the question 
iii the aihiiiiati\ e. 

There is a st:ong prohabilit-,  jcclging by its character 
fu i  tlier north, tha t  either the Rnleyoii dyke m-ill itself be 
cold-hcariiiq, a s  iii the IIilcyon Esteii(1ed 11 orliings, or 
that, as in the lease just  north of  the Coinmoclore, lode- 
Iiexrinz material nil1 be dcvelopecl alon:: one or both of 

is {lj-lre will be in contact with 
’J cliiestiol: inq)lies or n-ith fuch- 
Ic t o  fox te l l ,  hut in any care i$ 

the 1)orphyry is the source o f  tlie gold this will not be of 
T eiy ereat imlmrtance. 

(‘oilsidering the ~iossihlc extcut of  the “ barren zoiie’ ’ 
ion 5) north o f  tlie ‘*siiialI patch” on ill. lock re- 
t l  t o  i n  section 4! which is 1irobal11y the beginning 

of a lode in or i n  contact r i t h  a porph:ry, it is clear 
that e.;l)loi atorp IT ork, as distinct fioiii development 
work at+iinlIy following mlnes, at the hoiith end of tlie 
4OOft. level is iiot ndvisnhlc. O i  coiirsc the coiitinuation 
noith aiiil sonth of the RI? .  end o f  the 4OOft. lerel rritli 
risiiiz or winziiiq on valnes is the fir5t thing t o  clo i n  
ilerelopiiii AT lode. ~ h o u l t l  .ialnes cut c i n t  a t  this south 
eiid scarch for  the iiortherii coiitiiiuntiou of the lode, 
either a t  the surface near 31. shaft (where a small patch 
of goo(1 ore was got 113- triliuttis-h trice the name N. 
lode) ,  or 011 No. 1 level In the3 Ion; east cross-cut- 
TTliere 1o.i-r xalnes are recordetl-or a t  tlie nortli end of  
400ft. level in the so€t chloritic schist and from the end 
of the inaiii cross-cut of #?Of t .  level, &hould be nnder- 
ralreu. As implied in iiiy geiieral acvouiit o f  the geo- 
l o q  o f  ;\leeliathaira, I do iiot thiiili the Coniiiioilore 
West lode has had a fair  trial, Jilt remailrs 011 prospect- 

larie lelses, is there any 
refractory nature of the 

ore 1 i o d ~  r i l l  coiitiii~ie in tlrpth or nil1 ore becoine more 
aiucnahle to  treatment ? 

I ha1 e 110 direct kiioiFleclqe of the latest rlerelopnieiits 
on  tlie Blacquarie GAL, but froiii what 1 can gather as 
to the character of the ore depo4t, I ctlii see no reason 
t o  expect that i t  nil1 become less refractory a t  greater 
cleijth. 

.5. CoiiuZuciol.29.-PerLisal of the cpestioiis and ans- 
n ers a1,o.i-e and of the inore detailed preceding sec- 
tions make i t  clear that there are semral reasonable 
chances of the occurrelice of payable ore deposits 
as yet nntonclieil in the Commodore G.M. These oc- 
cnrrenpes can be prored o r  disproved 11~7 n coiupara- 
tivel>- small amoimt of worlr. To make matters 
clearer, I indicate roughly on Fic. 3 in red the dir- 
eption iii iThich exploratory n orb i s  \-mrmntecl. It is 
liliely that sonic o€ my conelnsioii., will require alter- 
ation as the ~ v o r k  proceeds, and these alterations niag 
necessitate R different orcler o f  procedure or ewii 
point t o  otlier possibilities for the mine not wen sug- 
geqted in this report. Summarising, ho\wi-er, I c o p  
sider the order in  11-hich tlie rrorlr is called for is- 

I.--Esploratioii of lode laterally bJ-- 
(1) Driving at south end of 1OOft. level. 
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TVinzing bet\\ e m  300ft ancl 400t‘t. 

Continuing main crosscnt of -1OOft. level. 
Crosscutting at  north end of 4OOFt. 

Prospecting between snrface arid Xo. 1 

levels. 

level. 

level. 
11.-Exploration cif jnnc*tion of N.E. spnr  ancl 

E. lode froin rise a t  South end o f  40Uft. 
level. 

TII.-Exploration of E. 1o:le a t  depth by sinking 
main shaft. 

IT.-Ex~)loration of formation of plat, -1OOft. 
lewl. 

T.--E.;ploration of \IT. lode laterally by dri~-iiig 
froni cross-cnt, 3OOft. l e d ,  200 feet N.E. 
of main shaEt. 

12e-1<EA\GNS’ T\‘ORKIN(fS ON OLD C‘ONMO- 
DORE NORTI-I LEASE, I~LEEI~A‘~!HARG~‘L, 
N‘I‘Rt ‘I-IIBON GOLDFIELD. 

(E. LIE c. CLAR1iE.j 

I n  accordance with instrnctions from the Go\ ern- 
nient Geologist, 1 examined on March 2Sth Iiearn;’ 
\vorkingh, which are in Shaft T7 on the boundary be- 
tn een the old st. Francis (7’73Nj and Connnohre 
Xortli (FUN) leases. 

Sniniiiarisinq froiii G.S.\T.A. Rnlletin No. FS, 
Plate SITI., Sheet -1. ancl pp. 131-1:12, we find that up 
to  1914 a consi(1erable amount o f  worli liad been done 
off this shaft. h large “formation” (consisting of a 
fine grained yello\v, or in places hleaclieil, rock ith 
sniall irregnlar qnartz stringeiy, Tvliicli are said to 
carry all the wM), had h e n  located and WLS mapped 
by myself after esaniinat<ion of all the old worliings, 
as rnnniiig in  a direction slightly east of north. 

MT. ICeariis’ 7 ~ 0 r k  consists of an irregnlar ronqing 
of tlie northern and eastern sides of the shaft a t  abont 
Soft. vertical depth-though a good deal of t h e e  
sides had been stripped before his advent-and thc 
lxitting in of a :]Oft. drive i n  a north-east direction, 
,z 15ft. drii-e sonth-\vest, and a crosscnt south-east, for  
about 2511. I call these drixes and crosscnts respec- 
t i d y ,  in  aceordance n i t h  &IT. Rearns’ ideas, he con- 
sidering that the lode formation has a north-east 
strike. This formation has tlie same characteristics 
as that described above; the quartz leaclers nn- 
doubtedly carry high values, and I&-. Keai-ns coil- 
siders that the whole fonnation, of which he has orer 
250 tons at qrass, v4l aT-erao.e 10dwts. of gold per 
ton. Others with a longer exyerienee of the St. Fran-  
cis ancl Coinmodore North conqider this an optimistic 
forecast, to put it mildly. 

As things are at present, the only indispntable f a d  
pointing to the existence of the larre  body of ore 
\\-hi& Mr. Kearns coiiteiids he lias discovered is, that 
qnartz leadel3 nettinq the soft yellow weathered 
country at nbont SO feel wil ical  depth in  shaft ’I’ 
carry risihle gold and yield good prospects on dolly- 
inr .  The viidth, strilie and clip of the zone-if it  is 
a defined zone-of coiintry in ivliich the leaders occur 
and the average gold contriit eren of that par t  of the 
zone \~liich is e.rposeil, arc all nintters of conjectnre. 
.Juclqing by the position of &Yr. Kearns’ work, he 
n-onlcl certainly ai)pear to  he on :I distiuct 1)ranch q €  

the “West Lode” of Bulletin GS. Plate SITT., Sheet 
1, though it is remarkalilr, if a larqe lode exists near 
tlie shaft, that it was not discovered i n  the sereral 
drives or crosscuts n-hich my plan shon-s to hare been 
in existence in  1914. I n  any case, the amoniit of de- 
Telopnient i ~ o r k  done on this assumed n e r l y  discov- 

ered body is clearly so small that the erection of any 
tieatment plant is quite uii-rr.arranted at present. 
The obvious thing for  Blr. ICearns to do is to have the 
ore crushed a t  the State or some private battery 
(I understand that arrangements might be made to 
crnsh at the New Commodore G.M., m-liich iJ close 
to the workings), meanwhile, pushing ahead with es- 
liloratioii ivork so as to  define, in some degree, a t  
any rate, the course, size and tenior of 
tlie ore body. BIr. Iieai2is judges from the 
character of the ore that there will be 
about 5dvt. of gold per ton in the tailings, f rom 
n-hich, if he lias his ore crnshed at the State Battey:i, 
he belie\-es he will clear only about 2s. per ton, and he 
expects to clear 11s. Gd. per ton on the -cvhole of the 
ore iiom at grass after paying carting and crushiilg 
expenses, ont of which, 11s. Gd., costs of mining, etc., 
hare to be met. All this, howerer, does not affect 
the fact that, as things are at present on this show, 
the erection of any treatment plant wonld be quit- 
premature. 

~3,--SUhf3fA&Rl- O F  NEW GEOLOGICAL F E B T -  
URES NOTED AT M ~ I < A T H A R R A 4 ,  
JIVRCHISON GOLDFIELD, MARCH, 1919. 

(E. DE C. CLARKE.) 
The following is a summary of the new features in 

iiiiniiig and geology which were observed during a 
visit to hleelratharra, iiiade primarily with the object 
of examining the New Commodore Mine. 

Gitiulia iKiiie.-This mine, at the south end of 
l>addy’s Flat has p n t  out some rich ore since the publi- 
cation of Enlletiri No. (3s. This ore has been obtained 
from a small leader dipping west, which is refeimd to 
in  Eulletin No. GS, p. 1G5. This is ei-idently not the 
iiiain lode-formation, but is probably a s p ~  vein off 
it, the main formation probably lying farther mst  
and nearer the porphyry than is shown on sheet S, 
Plate SIII, Bulletin KO. GS. The country at the 
lowest level (1,250 feet) i n  the Gwalia is carbonate 
rock seamed with fuchsite. 

Three or four  shafts which were inaccessible to  
iiie have been snnlr between the Gwalia and the 
Blarinont Esteiided in an unsuccessful attempt to 
pick np  the continnation o€ tlie Gwalia Extended 
inake of ore. 

On or near old Clarence G.M.L. (STlN), sonth of 
the Gwalia, sereral shafts have been sunk to  find 
the southern continnation of the G ~ a l i a  make of ore, 
but these h w e  been unsnccessful. Prospecting work 
is proceeding a little west of the above in  a more 
favonrable locality-though hardly f a r  enough west 
to cut the Paddy’s Flat porphyry-xhich in pros- 
pecting this par t  of the country should, as a general 
rule, be first located. The conntry being sunk in  is 
probably clecomposed fuchsite rock. 

I?igliston C‘omols Ezteizde~l.-~~orliiiigs near the 
northern boundary of this property haw fonncl the 
northern continuation of the Fenian-Consols lode 
clearly associated with the Paddy’s Flat porphyry 
dyke. 

Xortlh End of P ~ d d y ’ s  F1ni.-This part is dealt 
with in  soine detail in  reports on the Nerr Commo- 
dore G.Rf.1,. and on lien- derelopments on the old 
Commodore North Q.M.L. The two points of most 
general interest are :- 

The proving of the southm-arc1 continuation of 
the Halcyon chloritised albite-porphyry dyke t o  a 
point about 220 feet east of the Ingliston main shaft. 

1. 
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The gap in the field between the Halcyon and Paddy’s 
Flat  porphyry dykes is thus consideralily lessened ; 
moreover, Mr. Faquharson’s microscopic esamina- 
tion of specimens from the south par t  of the Halcyon 
dyke leads him to conclude that the two dykes are  
coniposed of similar rock. Put t ing these two in- 
dependent results together, it  appears highly probable 
that tlie tm-o dykes form one continuous body in  the 
field. 

2. Latest developments in tlie Commodore (now 
.New Commodore) G.M. indicate the possibility that 
a lode-formation, as yet barely touched, is developed 
in close association x i t h  that par t  of the Halcyon 
porphyry dyke nThich lies in  Commodore ground. 

Pioneer G.X.--Prospecting here has lately resdted 
in the discovery of another reef between the “middle” 
and east reefs and parallel to them. This reef was 
discovered by driving along a spur rein, and its posi- 
tion has been marked on the original 100ft. plans 
filed in  the Geological Snrvey Office. The parts 
esplored do not carry gold in payable quantities. 

Peridotite.-Specimens (C. 38) obtained from the 
dump of a shaft close to  the north-ivest peg of the 
Macqnarrie lease prore  to be augite-olivine serpentine 
derived from a peridotite. The mapping of this part 
in Bulletin No. 65 as carbonate rock of peridotilic 
origin is thus corroborated. 

Use of Geological Reports and Swveys.-Consider- 
able nse has been and is being made of Bnlletin No. 
6S, more particnlarly of the detailed plans, which it 
is satisfactory to know are neither too large nor too 
elaborate f o r  practical purposes. However, not 
enonqh attention is given to the n-ritten matter nf 
this Bulletin by those €or whom it is primarily 
intended-n-hich is regrettable, since all the iisefnl 
information yhich lias been collected cannot be con- 
veyed by maps and plans alone. It is suggested that, 
to make the mining community of any centre really 
conversant with those geological facts which bear on 
mining in  the locality, it might be arranged to hold 
one or inore meetings in the district concerned after 
a renort is ready for the press. At these meetings 
the finished results of the s i m e y  mould be explained. 
and thus the “lectiires” given immediately after tlie 
completion of field ivork ancl before more exact re- 
sults are arailable ~von ld  be supplemented, but not 
supplanted. 

1tj.,--GEOTAGP O F  PBTNE’S FIND (GOODING- 
NOW)-YATJGOO GOLDFIELD. 

(E.  DE C .  CLARKE.) 
Payne’s Find is about 100 miles south of Mt. 

Magnet, but in spite of its reinoteness is a fairlv 
prosperous centre, the deposits beinc me11 suited f o r  
exdoitation b~ small parties. Accordinn to tlie 
official si atistics Payne’s Find, which was discovered 
in the yeai- 1911, has been responsible iin to  the end 
of 191s for  22.198.630~. of gold, obtained by the 
milling of 20.5lO.Sl tons of ore, i n  addition to 
575.720~.  of allnrial. dollied and snecimens. 

Payne’s Find lies near the south end oP ~ h a t  is 
annarently a sinall lens of q-eenstone, which is prob- 
ablv siirrounded b-j- granite. 

The qreenstone countrv in  which the ore-bodies 
occur is probabh a hoiablende o r  biotite-gneiss, rather 
resembling that of Westonia. This rock is cnt by a 
series of gold-bearing quartz ’i-eins, generally mitla 

northerly strike and rather steep westerly dip, and 
by a mmber  of n a r r o ~  pegmatite dykes with a north- 
n-eslerly strike and a flat westerly clip. Both quartz 
veins ant1 peginatite dykes are thin and can be traced 
for considerable distances-in some cases 20 or 30 
chains. The peginatites cut through nncl displace, ancl 
are therefore yonnger than, the gold-bearing quartz 
reins. I n  ninny of the quartz x-eins gold occurs in 
shoots only a €ex- i’eet in length, but persisting with 
a southerly pitch to  relatively- considerable cleptlis- 
in at least two places orer 200 feet. 

Further reference to  the geology o€ this centre is 
unmrraiitecl until petrological work 011 the collections 
has been done. 

15.-GEOLOC*T O F  ROTHESAT-TALGOO 
GOLDFIELD. 

(E. DE C. CLARKE.) 
I spent about three weeks in esainiiiing the sur- 

face geolog>- ancl nnderg-round Forkings of this 
centre, disco\-ered in 1S94, to which the attention of 
mining men is now reverting. 

The couiitry is inaiii1~- fine-grained greenstone, in 
places strongly sheared, in  others apparently massive, 
the inassire portions forming low ridges with a gen- 
eral north-1%-esterly trend. TVhetlier or not the mas- 
sive and sheared greenstones are one rock mass which 
has been shewecl more thoroughly in certain parts 
cannot be established by  field erideiice alone. Pos- 
sibly ’ix-hen petrological results are available the 
matter \Till be settled. It is of more than mere 
“academic interest,” for, in  the event of a re\+al of 
minino’ at Rothesay, intelligent derelopment Fill de- 
pend largely on a correct understanding of the true 
nature of tlie l i a ~ d  bars of apparently massi-ve rock 
which form the cores of the ridges. 

Small areas of rock which I beliere to  be serpen- 
tine and a f e x  dykes of pegmatite complete the list 
of roclm found at Rothesay. 

The gold occiirs in (ynartz Tyeins which strilre nortli- 
west (parallel to tlie shearing of the schistose green- 
stone) ancl dip east at ancles usually between 45deq. 
and ’i0deg. At least six lines of reins are distinpisli- 
able, of whicli that worked in  Woodley’s Reward 
G.M. is the longest, being traceable for  nearly a mile. 
Up to the end of 191s Rothesag liacl yielded 3,298.02 
OZ. of gold from S$GG.OO tons of ore. 

16.--GEOIAGY O F  MELVILLE (NOOXGAL)- 
PRLGOO GOLDFIELD. 

(E. DE C. CLARKE.) 

Five \reeks’ work at this deserted centre, mliicli 
is about ten miles north of Palgoo, sufliced to obtain 
dafa for  a geological map on a scale of 5 chains to  1 
inch, hut nrobalilv six montlis’ xvorl; v-onld he reqnireil 
if detailed mappin? of its intricate geological bonn- 
daries were desired. 

The Rleldle  conntqr consists of greenstone tra- 
.iersed by a r e r y  large nnml)er of porphrry and 
remmti te  dvlres, which in  contrast to  those of Pavne’s 
Fiud and R o t h e w ?  are T r y  110 nienns parallel buq 
forin a comnlicnted netmorlc. illoreover, i t  is probable 
that the qold-heal-inp quartz veins are  merely off- 
shoots of the acid dykes, and not a distinctly olcler 
series as is the case at P a p e ’ s  Find. 
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The pegmatite dykes and associated quartz veins 
of Melville are the home of a number of \-aluable or 
unconinion minerals, including sclieelite, bisiiintite, 
l~ismntoslrlitierite, biwinthinite, molyl)deniie, coriin- 
ilnm, and ilmenorutile. 

Bismuth ore xras mined ahont two years ago in  a 
veiy sniall way, but ~ r i t h  satisfactory results for  the 
prospect ors. 

&leh ille being e a d y  accessible from the railway 
station of Talgoo deserves wry much more attention 
Prom the base-metal prospector, for  there is in its 
T ieinity, particularly north-east of the toxrnsite, a 
considerable area in d i i c h  carefnl search is almost 
certain to clisclose deposits of economic ralue. 

Gold  as first reported €rom 3lel.iille in 1594 
From that time to  December, 1918, this centre had 
pi-oclnced 2.016.500~. frnni 3,373.45 tons OP ore, and 
i n  addition 0’7.:?,C.oz. of alluvial, clollied, and speeiineii 
gold. 

From ;liily. 1015, to November. 1918, 1,0?2~~11)+. 
o f  liismutli ore, T alued n t  E472 0s. 2d., T-RS produce I 
a t  LIel\-ille. 

~ 7 . - - s ~ r , ~ c ~ r o x  OF BORE SITE IX IRTT-IX 
RTT‘ER. 

(E. DE c. ~ L A I t K E . )  

A week in Novemlrw TTXS y e n t  a t  the 1r.iviii River 
in selectinc a site for  a coal bore in accorilaiice v i th  
niy recornineiidntioiis in last year’s Annual Report, 
and in nialiino. further snrrevs which enable the 1 o r ~  
o f  sereral old bores to  he co-ordinated ancl thns iii- 
crease our Bnowleilqe of the s tmtiemphy o f  this 
Iocalitg. I was tlirected to  select a .:ite at -crhich the 
coal-hearinq horizon would he c u t  a t  500 feet, but, 
owing to  the sniall aiiioniit of ei-idenre as to  direc+ion 
of strike and amonnt of dip, it  is impossible to  he 
certain reqariling the exact coiirbe of the coal-bearin? 
Iiorizon unrlergrounrl. Tt is adT-isahle, therefore, that 
the plant erected on the chosen site shonlil be cap- 
able of borinr to 700 Peet. 

18.--BESERTTOIR S I T E  NEAR ERRDU. 
(E. DE C. CLARKE.) 

Fears harinq been entertaiiierl that the new peser- 
wir site ?or the Geraltlton water sii1qdy in Vicherina 
Brook near Eradu. on the Geraltlton-LTullewa Rail- 
w ~ y ,  mmld prow leaky ovinq to the supposed pre- 
sence o f  “fadts”  and of a becl o f  sandstone dippine 
clonx stream, the Gorernment Geolosist n-as requested 
to haye the qiiestion inrestirated. 

Accordinr to Bulletin 38 (G.S.V.A.) the pronosed 
reservoir s i te  lies in  Jnrassic strata, n-hich TT. D. 
Cami~bell itate.: to he inainlr sandstones Tith a minor 
portion of clayey rocks. The heils shoT mi,id raria- 
tioii froin the sandstone phase to the clay phase from 
place to place. alt1iont.h sanclstoiie is the predominant 
rock of tlie formatinn. It seems unnecessaq- to  enter 
here into n. &wiiisitirm as to  how siich rariations, 
coninioii in shallow-water sedimentary rocks, come 
to  17ass. 

Resnlts of borinc in  Wiclierina Brook s ? i o ~  that 
elaFey rocks are more coininon here than in  most 
Jnrassic areas in the neiglibom-hood (judging from 

Campbell’s report), and also that rapid variation in 
the character of the beds occurs. 

Goring s h o w  that the rocks underlying the l o m r  
(rlonn-stream) p i t  of basin to a depth snficient f o r  
1:ractical purposes are in the main clays or shales of 
good holding capabilities. The few seams of sand or 
sandstone hicli occur are too small and discontinu- 
ouls to be feared as avenues for  leakage. It may be 
remarlied here that the “indnmte(1 shale” or clay 
~vliich is foiund almost inmriably orerlying the “blne 
shale” (probably carbonaceons) is merely a reathered 
I liase of the blne shale. 

Below the proposed embanliment site the clayey 
roclis give place in  a w r y  short distance to sand- 
stones, but, in my opinion, there is no lilceliliood of 
thcie being a fault in the geological sense occurring 
in this neiqhbourhoo3. In any case, as the embank- 
ment nil1 be well up-stream from this sandy phase, it 
’i\ ill not be affected by the change in  country. 

I-1one.i er, in the ups t ream rait of the dam site, 
above bore 1s. clayey rocks cease to predominate, 
sandy rocks taliing their place. Do these sandy rocks 
indicate a sandstone layer underlying the clayey 

of rhe loner par t  of tlie clam site (lipping down- 
stream under t lem,  and so affording a ineans of es- 
ca1 e f o r  the nxter  when dammed? 

To elucidate this point it is only necessary to  draw 
sec tiorr-lines in 1 arious directions across the basin 
and on these sections to  plot the bore data in  their 
collect 1oo.i ions. Sturly of such sections shovs that 
theie is no e\ iilence of a continuous bed of santlstoiie 
underlying tlie clays and shales, but that the sand- 
stunes and clays are  nierely the local rariatioiis to  
n : icli reference has already been made. 

Again, the only reliable strike and d i p  I could 
obtain slio\vs that the beds strike nor,h-north-east 
nnrl dip Twst at about Sdeg., so that Wicherina Brook 
iiins along rather than across the strike of tlie strata. 

I t  would be ad\ isable to test further the gronnd 
betxeen bores 26 and 1s and see mliether or not the 
sand oP 26 passes into the blue shale of 1s. It should 
be noted that there is no such development of sand 
b e t m x i  30 and 33 or between 35 and 22, which, of 
course, favours the .iie\r that the great clevelopment 
of sand in  40, 41, etc., is only a local pocket. 

Begarding the possibility of ohtaiiiing a good well 
in TTicIierina Brook near the junction of granite and 
sediuients ahore the proposed clam to act as a supple- 
ment to the main snpply, there does not appear to  be 
any surface e\ idence regarding the exact position or  
nature of the contact between granite and sediment. 

Judging from tlie topography of the neighbouring 
country there must be a consiclerable soakage in this 
part, but I can see no evidence whether or not there 
is any geological structure which r i l l  so localise am1 
concentrate this soakage as to ninke it, of service in 
this scheme. To settle this question it will of com’se 
be necessary to  bore in the creek just below the 
azsiinie4 junction of granite and Fecliment. The prob- 
ability that a large xwll near the head of the darn 
ii-oald, considering the sandy character of tlie rocks 
in this part, drain water from the dam is not, I uncier- 
stand, of practical importance. There is also, Jc& 
course to he remembered. the likelihood that water 
rliich has drained off the granite will be too mineral- 
ised to be serriceable, 



19.-THE CLAY DEPOSITS AT BOLGART, 
SOUTH-VEST DIT71SION. 

(F. R. FELDTX4NN.) 

Iuztroduction.--Early in December, 1917, a sample 
of white clay  as seiit t o  the Departmental Labora- 
tory by Nr. G. H. Hntson, the owner of Lot 7 of 
the Bolgart Repurchased Area. The clay mts stated 
to  have been obtained from a well, suiik a l~ont  10 
years previously, on this lot. The sample proved, 
on examination, to be a ball clay of excellent quality 
and snitable for use in the ilrannfactnre of china- 
ware. 

Towards the end of 1918 instructions \I-ere orally 
given to  esamiiie the deposit, the examination being 
carried out during the latter half of February, 1919. 

Locntio9~.--Bolgart townsite is situated in the 
South-Vest Division, 011 the Clacliline-Calingiri 
Railway, about 60 miles north-east of Perth (about 
90 miles by rail), and about 20 miles north-north- 
east of the town of Tooclyay (25 miles by rail). The 
well from which the clay sample ITas taken is 
miles east-south-east of Bolgart tommite, as the 
crow flies, and R trifle more than LZ1h miles by road; 
it is 3% miles north-east of Watteiiinq Siding, as 
the crow flies, and 41/1 miles by road. The road to  
Wattening Siding is less hilly and sandy than that 
to  Bolgart. 

Topogmphy.--The district is me11 drained by 
brooks and mtercourses. Bolpirt Brook riins in a 
southerly directioii immediately west of Bolgart 
Railway Station. It turns south-west and joins 
Ydgaa  Brook, which runs from the north-west, 
about 13/i i d e s  south-11-est of the Railway Station- 
the t ~ o ,  below their junction, forming Toodyay 
Brooli, which flows in a general southerly direction. 
Toodyay Brook is joined bg Wattening Brook, the 
general course of which is here almost due \vest, 
about 3:4 miles south of Bolgart and about a 
quarter of a mile east-north-east of TVatteuirig 
Siding. 

Tlie conntry round Bolgart, particularly to  the 
south, is strongly wiclulating. This southern area 
consists of n number of irregular ridges, and small 
hills usually connected with, or forming part of, the 
ridges. In the case of a few small steep hills close 
to  the flanks of the ridges, of mhich they at one time 
formed part, the connection is not alwavs well 
marlreil. This area eridently formed part of a 
former tableland, ~vliich has been dissected by 
streams and \vatercourses and worn down till n o x  
represented only by the tops of the higher hills and 
ridqes, mhich are usually fairly flat and capped by 
laterite, ercept where the backbone is formed by 
one of the later epidiorite dykes. The small almost 
isolated hills preriouslv mentioned are steeply 
conical, with flattened apices, some of which are 
oiily a fern feet across; a. good exaniple occurs a 
qnartey of a mile north-east of the south corner of 
Lot S. A dissected and much worii ridge, which 
runs in an east-iiorth-easterlp direction throng11 
Lots 9, 8, and 7 ,  forms the divide between the water- 
coiirses running north to the Bolgart Brook and 
those ruiining south tonmds Toodyay and Watten- 
ing Brooks. 

South-West of Bolgart the Yulgan Brook runs 
close to  the eastern margin of a flat valley, over 
] lalf a niile tvide a t  this point, which separates the 

previonsly-mentioneci hilly area from the eastern 
face of a long ivicle granite ridge running through 
the miildle o f  Location 56. 

In  and east of Lot 7 the  strongly uiidnlating 
coiiiitry is replaced by a gently undulating saiid- 
plain extending fa r  t o  tlie east of the area examined. 
This cliange in the physical features has an im- 
portant bearing on the clay deposits. The drainage 
of this area appeared to be in a general easterly or 
south-easterlj- direction ton-arils the north-easterly 
portion of the Wattening Brook. 

General Geology.---d belt of greenstones fornis 
the main country rock o f  the strongly undulating 
area; this belt has in the area examined a maximum 
xi-iclth o f  about three, a i d  an anxiage width of about 
two mile-;. Westv-ard it iS Iiounded I J ~  the granite west 
of Pulgan Brook. I t s  eastern boundary is obscurecl 
by the sancl-plain. I t s  qeneral strike appears to be 
about north-north-x~est, in common n-ith that of 
the greenstone areas of the goldfields. The Black- 
boy Hill auriferous area-a description of which 
TTRS gireii in the ,2iinual Report for lS0S-north- 
x\Test o f  Bolgait, probably forms part of the same 
belt. The ereenstones coilsist chiefly of epicliorites, 
from dolerites o r  gabhros, with local deT-elopnients 
of amphibolites and hornblendites, and ha\-e, in 
places, been highly sheared and gmnulated. A few 
specimens show in section the remains of original 
augite. These roclrs closely resem1)le the goldfields 
greenstoues ancl xvitliont donbt belong t o  the same 
series, foiming part of what is probably the mest- 
ernmost belt of these rocks. The greenstones are 
cut by a number of acid dpkes and both are, in 
places, cut by dykes of epidiorite. d few jasper 
“bars” similar to  those so characteristic of the gold- 
fields ereenstones occur, some, striking about north- 
\Test, along the margin of the largest granite dyke, 
tmo, striking nearly east, alonq the edges of one of 
the larger epidiorite dykes, and others, also striking 
east, a fern- cliaiiis south of the townsite. A fern 
short quartz yeefs of lenticular shape occur ; these 
appear to  con.esponc1 rather to  the series of barren 
reefs of qranitic origin, found on the goldfields, 
than t o  the auriferous series. 

The granite forming the ridge 011 Loc. 56 is a 
fine-grained pale-greyish highly acid rocli, contain- 
ing R relatively small number of biotite specks, 
arranged more or  less in parnllel strinqs, the rock 
thns showing a somewhat giieissic structure ; it con- 
tains a feir small peg-matite veins composed of 
felspar and qnartz and containing in places grains 
of magnetite. The eastern margin of the granite, 
ivhere examined, strikes ronghly north-north-Test. 
The larger acid dykes, which also strike about 
north-north-mst, are coniposed OP similar rock ; 
usually, ho\Terer, of slightlv coarser gmin and vith 
a more pronounced gneissic structure. Tlie smaller 
dykes are usnally pecmatitic or aplitic and are more 
irregular in strike, but those striking xiorth-north- 
1%-est predominate. One small pegmatite clyke which 
crosses tlie Bolgart Road north of Grarel Reserve 
9S2S is composed of quartz containinq a number of 
large felspar erystals up to five inches in length and 
nsuallv twinned : this @ire is cut in half by the 
larcest epicliorite dyke. 

The epidiorite dykes are similar to  and nndonbt- 
edly belong to  the same series as those iiitrncling 
the Darling Range granite. Coarse, medium, and 



fine-grained varieties occiir. The largest dykes are  
'n, ha\ e a plutonic structnre, and 
ain a ereater proportiun o f  felspnrs 

than  most of tlie smaller dykes. These rocks are 
dificnlt  to  ilistincuish from the nlore niassive 
1-arieties of the older epidiorites, but can be seen 
cutting through tlie avid dykes in  places, and one 
of the smaller cl) lies n-hicli crosses the Bolgart Road 
13 clrains north o f  I-Iainersley Road contains small 
rounded inclnsions of  pegnmtite, cancht up -from 
one or  more o f  the small acid cl>l<e\. The epiclioiite 
clyhes are irreznlar in strike; tlie tn  o 13 
nearly ea\t, bnt niost of the smaller d 
about nort 11-north-n est. 

Apart Pioiii the  sand-plain area, mucli of the 
comt  ry is obscured by siqierficial cfepusits n-hich 
inclucle the laterite cal)ping most of the hills, later- 

icli covers mnch of the higher qro~ind,  
a1 soil of the brook flats. Tlie laterite 

varies in ~ t r u c t n r e  and ccmlmsition. In  the sanil- 
plnin ai ea no tracei ol: the nn;lerljiiig rocli other 
tliaii clay -rvere seen. 

.-IIntwn's lye11 is sitnateil 
)f tlie e a i t  corner of Lot 7 and 

es h t s  7 ant1 11, near the middle of n small 
ion, nbont It! clioins in  diameter, marked 131- 

soil; the  depre54on forin\ the eastern end of 
a siiiall \alley xhich starts near tlie soutli-west 
liounilary of I d  7. Tlie climp of the \\ell is en- 
tirely conipiwcl of fine .cchite clay. The nel l  was 
stated to  lie just over 48 feet deep, and, accordinq 
to  illr. EIntwn's tlescription, was in white clay from 
tlie snrfaw to the bottom n hew drif t  sand, from 
\vliicli there n as n stronq ilon- o f  f lesh \Tater, TT-as 
enconnteretl. It mas statecl tlint v-lieii the well n-ns 

lies in  length anil with 
The clay alyeared in 
excellent qnxlity ancl 

in the Departmental 
e vf the best hall clays 

obtained, so far, in this State, ancl  ell suited, when 
mixed .ic-itli other c laj  s ,  for  the niannfacture of 
chinn\mre. 

11-wst of and adjoininp Lot 7, is 
rated six clrains north-east of a 

point about the niiilclle of tlie sonth-west boundary 
of the lot. The re11 is  ahont 100 -feet south of a 
m-aterwnrse, TT lricli riins w s t m r d  froin the north 
side of the d i r i d e  sep:ir:itinq tlie lrihiitaries of 
Rolcart T,rool< from tliose of Tat ten inq  Brook, and 
i s  also ivitliin tlie sand-plain area. The diiinp ~ r a s  
composed of fine white sqnd and lcaolin, the lraolin 
on the t o l i  of the 6onth side o €  the clump be in^ 
prnctically free from sand. The c la r  is somewlint 
liaril ant1 is stained htly browiish : the deposit 

al. tlepth. h'o par t iwlars  
of illis ivell v, w e  ohtainahle. 

A h o i ~ t  3 chains f:irtlier n m t  nlonc llie same 
wvntermurv is n third -well. in TJot 5, sonth of 
Phillip's Rcrntl. This veil, Tl-l-hicli was said t o  he 
abonf 38 feet  deep. ha5 heen srinli thronqh the 
allurinl soil n-est oC tlie s;irid-plain area. The dnmp 
consisted largelv of erit ty v-liite ?lay, npparent1;v 
conipoced cliiei'iy of minute sex k i t e  scales. ?I'o 
particillam :is to  the thickness of  the deposit x-ei e 
ai-ailable. This clay might pos4bly he nsed as n 
flux for  other clays. 

abont funr chains north of 11amersle~- Ri  

Conclzc+)zs.-The sand forming the extensive 
sand-plain, and the unclerlying clays, are residuary 
in character anil are tlie prodncts of decomposition 
o-f the crystalline roclis, particularly of the granite, 
the Ixolin resiilting from the breaking don-n of the 
felspars. The material lias been transported to  its 
present position by v-ind and water, lint how far it 
lias travelled it i s  impossible to  say on the arailable 
evidence. Possibly the deposits are iliiclerlain by 
granite and the clay a t  any rate  may not have 
travelled any great distance froin its source. On tlie 
otlier hand, i t  i s  possible that some at least of the 
material, tlie sand i n  particular, inay have been 
derived from the granite mass nest  of Bolgart be- 
fore the Yulgan and Bolgart Rroolis and their tribn- 
taries hacl so deeply and extensively dissected the 
intervenino. conntry. ancl have been transported t o  
its present position by wincl. Driring the trans- 
portation of the weatliered material the kaolin ~vas 
carried into clepressions and rallegs, gradually filling 
1113 the depressions. 

The clay deposit exposed in  EIi~tson's well should, 
jntlginp by i ts  thickness anil tlie probable manner 
of its formation, be of considerable horizontal ex- 
tent, as slioulil also be the deposit in Lot G. Furtlier 
evidence i s  required t o  determine 77-hetlier the clays 
cat  in the three n-ells forin pnrts of one continnons 
deposit, or nliether the deposits in Lots G and 7 are  
separated by the loiv ridge .i~Iiicli runs throngh the 
middle of Lot '7. 

It i s  hichly prohable that other clay deposits occiir 
in tlie depressions of the sand-plain. 

TIE POSSIBLE Occr NCE OF OTJIER &IISERALS OF 
EcoNoi7rrc VAIA?E. 

.-The geoloqical feattires of the district are, 
Ti broadly, favourable to  the occnrrence of 
cold-liearinp reefs, as  they inclnite a preenstone belt 
of fair n d t h  intersected by acid dykes aiiil con- 
taining jaspers and quartz reefs. In  the area es- 
nininecl, Iioxwmy, tlie fen- ciunrtz r e e k  appeared to  
be of the barren granitic type and although a fev, 
more glassy, stringers were seen which might con- 
ta in  qolit, these Tere too small to  lie workable. I n  
viev-, however, of tlie occurrence of qolcl-bearing 
reins in  Loc. 1800 east of Blaclcliov Hill an11 from 
tn-o to  fonr miles north-n-est of Rolgart and appar- 
ently in  the same greenstone belt, this district is 
~ o r t h  prospectinq. That greenstone counti?, 
probnbl)- forming par t  of the smie  belt, occurs still 
far ther  north-north-~~~est i s  indicated by specimens 
of asbestos and cl i~omite  wliicli have been sent t o  

proportion of criislied felspar is 
nufacture of chinaware. The only 

occiirrence in this area of felspar crystals of any 
size is that  of the small peoniatite dylie, alreaclj- 
mentioned, on the Eolgnrt Road. This ilvlre is too 
small and contains too low a proportion of felspars 
to  lie \oorlrable, bvt other dplies inay occiir ontsitle 
the arpa emmined in n-hich tlie felspars are present; 
in sufiicient proportion to  be yorlcecl profitably. 
M o d  of the felspnrs in  this dyke were stained red 
by iron oxide, but  t h i s  X T ~ S  probably Iargely dne t o  

q corerecl by clad< red soil. 
.-of the laterite deposits examined, the 

onlv one approaching a bauxite in  appearance is 
that on the northern slope o f  R small steep hill on 



Lot 8, about 13 chains east-south-east of the east 
coi’ner of Lindsay Road. This is a coarsely-pisolitic 
pale ~-ello\visIi-t)rov 11 ruck, T\ ith slheroids up to  tu-vo- 
tliircls of ail inch in diameter. As, l i o x ~ e ~ e r ,  inany 
o f  the spheroids r h e n  Ixoken shorn a highly ferrn- 
ginous core, ancl the more aliiiniiious laterite does 
not cover any great area, the deposit does riot 
appear to he 7.Yortli testing. 1,:tterites approacliing 
Imusite in roiiilirisition :U e i are in greenstone 
count ry. 

~O.-TPIE Cucr.;rJrm s s n  BAI.;ER*S EIIIJ, 

(F. R. F E L I ~ T ~ I  1 1  s.) 
(yT,aiJ7 I )EPOSITS,  SOUTfI-TEST DITTISION. 

I)&troductioiz. -C‘lackliiie vlays ha\ e been nsecl for  
some p a r s  by the Clacli1in.e Fire  Erick Co. for  mak- 
iug fire-lirickb and loccniintire-boiler linings arid seot- 
iiigs (‘1oco. lnnips”) . The c1q)osit v-orked by this 
conipaiiy T\ as examinet1 by 91r. IT. D. Caliipbell i?l 
N O G ,  ancl a hrief account of tlie geology of the cle- 
posit ancl iiiirnecliately siirrnnnilini. country Tras given 
in the Anmial Report of tlie Ckological Surwy for 
tliat year. As a systematic ewniiiiation rtf the c la -  
deposits of the South-West Diyiiioii ~vas desirable, 
the district ~vas rerisited by tlie present writer, and 
the country hetween Clackline ant1 Tiaker’s Hill arid 
also est of the last-iinined ]rl:ice, TI as enainiiied enrlv 
in February, 1919. 

nz.-Baker’s IIill townsite is situated on 
em Goldfields Rail~ray, 47 i d e s  (by i*:iil ) 

E.N.E. of Perth. C‘ltickline tornsi te  is four  miles 
farther E.N.E. along the same railway. C‘laclili!ie 
is the junction for  the Toodgay-Cdiugiri Cailvay. 

The Fire  Brick Co.’s quarry is a sliort distance east 
of the west corner of Lot 19. and one mile nwt  td 
Clackline Railmap Station. 

?ropo~~ap7~~.--Clncliline i s  situated :it the eastern 
edge of the hilly area of the Darling Plateau. Nana- 
mnllen Brook, which r u i ~  south and joins Clacldine 
Brook east of the tomiisite, appears to iriark the east 
ern bonndaq- of the hilly area in  this loedity, :Y 
there is a clictinct chaiye in tlie topog~apl iy  ancl wze- 
tation to tlie east. A zone of intense hear ing  which 
iwns through Lots 171 and IS inay, eren if origin- 
ally formed during an older per iocl of earth-mo7-e- 
ment, be occupied by a faiilt-line marking the eax -  
ern edge of this plateau. arid Kanamiillen Brook inny 
possibly foIl0~17 another. 

Baker’s Hill i s  situated near the highest point of 
the Darline Plateau cut hy the Eastern Goldfields 
Railiray, the railxag statioii lreing 9.59 feet ahore sea- 
level. Betn een it and ( ‘lacldine Rai l rap  Statioli 
there is a drop of 105 feet. Both townsites are on 
the south side o f  Clackline Gull. a T-alley st-&iie 
about east-north-east. On liotli (1~s of this gnlly 
the pound rises fairly iteqrly, forming irregular 
ridges topped by a €en- fairly high hills. siich a* 
Baker’s Hill, south of the ~ u l l v ,  and one on the north 
side about 115 miles north of tlie rail.irag station, l i e u  
the eastern houndai-y o f  Timber Reserre 14277. The 
ridges are dissected by small waterconi-ses, these bein? 
particulai-ly cleel-, and iiiuimoiis about 11alP a inile 
north-vest of the clay pit. 

Geologi/.-The couiityv rock consists of yranite of 
both the biotite and hornblende rarieties. The i.rro 
rarieties, which are present in about equal propor- 
tions, appeared, from the hrief examination possihle. 1 

to be merely dii‘feivnt facies of the one rock-mass. 
ern exid o f  the area, the granite north t:f 
liere ui’ the bioiite varietp-is liiglily 

giieissic. The tuicicUe o$ the prel iously-mentioned 
zone of +hearing is marlied by a band of biotite 
gneiss or schist, altered a t  the suri’aee to a rock 
closely resembling the laminated jaspers of the gold- 
lielils. This b a d  runs north-north->?-& from Sugar- 
loaf Hill, a prominent little hill xTit!i a steep slope t o  
the  south-east, on Lot 19; the cla~7 pit on Lot 19 is on 
the south-east flank of this hill. 

Laterite cleliosits occupy most of tlie higher g-ronnrl, 
the grauite otitvropping between tlie laterite and the 
gully. ‘The 1titc.i ite vai*ies eousitlerably in composi- 

o place, ralqing from highly ala- 
Ierragiiious. Highly ferruginous 
the southern ends of Locs. l75G.L 

ancl U?!U:$. north-east of Rnad No. 4731, and from 
of  cl inile to 1:h miles north-n-est of 

1 aterite fi*oni tliese localities mts being 
c~uarvietl a+ a fh-, Tor the Fremantle Smelting TYorls. 

iite i i  rut in  l’laces, particularly near 
’ y  cpidinrite dgkes ; the largest, which r u s  

Most o f  the larger 
or east-north-east ; others, incln4- 
snialler dykes, about north-north- 

e from coarse to fine in texture. 
D(Jlll’tkS5 oilier ciylies are obscured by the laterite 
tiortli of ( ‘Iac~kline Gully ancl tlieir presence may ac- 
voiiiil for the Iiii.hly feruugiiionr nature of the later- 
ire in plare-. 

Se.i era1 lai ge leiiticnlar cluartz reefs strikiiig about 
oortli-norili-nest occur on Lot 172, east of the main 
.,hear zone. The presence of nhi te  mica in these 
ieefs indicates their pegniatitic character. They ap- 
pear to hare  been highly sheared. 

T7cc ( ‘ [ ( { I /  Dedmsits.-The clay deposits of this area 
ha\e all been formecl by the decomposition in  situ of 
tlie country roek, accompanied by the formation of 
laterite, the iinclerlying rock lleing bleaclied and liaol- 
iniied. The composition ol‘ the clay differs from 
place to illate, according to the 
original rock and tlie type and d 
it has undergone. 

The clay pit on Lot 19 is about 140 feet long by 
115 feet \\ icle. Its glmtest depth--at ilie nortli s ick  
-ii alrout :+5 reet; at the soirtli +le it is 1 6  feet deei). 
‘1 large proportion of the clay, including most of 
that in tlie north face, is highly micaceous, containing 
win11 wilrs o f  inuscos-ite that c m  just he distin- 

e(1 1))- tlie naked eye; a good deal o f  quartz i s  also 
nt, mid s111all pale-hroTrnis!i patches suggest bg 
slinlx the prcieace of former ‘‘bo(i1is” of biotito. 

A\ii irreqnlar lrand 011 the eastern sick o f  the pit 
i s  ~)iirei* anti m-hiter and contairis miith leqs quartz. 

S. Simlmon, who has also examined this pit, 
ted to tlie writer that this band \i~as the remains 

of an epidiorite dyke. In places, the presence of 
foriner pegnatite reins is indicated by veins of white 
kaoliti containing a fair proportion of C J U ~ ~ ~ Z  gmins 
i f  larceu ii7e than thwe of the main body of clay. 

,it the \vr)r!is the clay is rouglil>- classified for  
Imetirnl  purlmes as “silica cIaf’ aiid “aluinina 
*In\-.” The Iornier iiicliules t lie micacwns material, 
lie latter tlie pnwr clay on the eastera side of the 
IUalT-. 

A roiiqli estimate 11y voliime, 11)- the Petrologist, of 
he relative prolmtions o f  the niinmals present in 

1%’ 4031, and JIJ50, a 
about 400 feet. 
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two small specimens, chosen Prom a i iumlm piclcecl 
by the manager as representatire 01 tlie “silica clay,“ 
is as follows:- 

No. 1. No. 2. 
’ Per cent Per cent 

Quartz ... ... ... ... 45 40 
Kaolin ... ... ... ... 20 55 
Mioa 1.. ... ... ... 35 5 

The second specimen  as probably from a decom- 
posed pe,matite geb. The mica present WoLild act 
as a iliii and loxw the melting point of the clay. 
The %lLimina clay” consists chiefly of kaolin with 
thin veinlets of quartz. 

The writer was irdormed that in tlie manufacture 
of fire-brick3 the proportioiis usecl were, ronglily, 
two of “silica clay” to  one of *’aluinina clay,” and 
that  f o r  illoeo. I U L U ~ S ~ ~  tlie clays were niisecl in  equal 
proportions. 

The clay is well suited to the inanufactnre o L  fire- 
proof material, but, with the l~oxsihle exception of 
some of the pnrei. material on the eastern side of the 
pit, is altogether uisnited for the mannfacture of 
chinaware. 

The deposit appears to occupy a Tvide area aiid 
probably extends to a considwable deptli helolr- the 
bottom 01 the pit. 

Regarding the origin of this cleposit : as prei-iously 
stated, the clay-pit is on the south-eastern flank of 
SilgaP-l0>7f Hill, the baclrhone of whicli is fornied by 
a zone of intense sheariiig d o n s  which the granite 
ha8 been altered to  biotite gneiss or schist. The 
granite for  some distance on botli sides of the main 
zone of shearing ’ivas also slieareil to a lesser degree, 
as may be seen in  the qiiarrp, certain bands being 
more inteiiselg sheared than others. As a result of 
the shearing the Pelspars 1m-e largely altered to ims- 
corite mica. The subsequent uctioii o f  surface solu- 
tions changecl the rock alonc the main zone o f  shear- 
ing to one closely resembling a laitiinateil jasper, antl 
also decomposed the adjacent zranite, with kaolini- 
sation of such portions o€ the felspars as hacl not 
been niicacised and some laterisation of the rock at 
the sorfnce; the rnuscocite rciiiained maltered dnr- 
in? the decomposition of the rock. Tlie final proilnct 
of decomposition was theiefore-.exclniliiig the 
Iaterite-a clay consisting of Baolin aiitl muscovite, 
and containing a nnruber of’ quartz grains. 

The extensire laterite deposits in this area are 
‘ without clonbt underlain bp clay, in places probably 

of eonsidernhle thickness ; the only other places, ho.ir- 
erer, seen by the Tvriter, xlivre 11-liite clay is exposed, 
are a sinall railway cutting abont 35 c h i n s  S.W. of 
Raliei*’s E l l  Rail\ra>- Station. and a deep cutting, 
abont 30 chains in lenqth, from a litfle less than a 
mile to 1% miles W.S.T. of +he same station. The 
smaller ciittinr?. is chiefly in Iateritic nialcrial under- 
lain by liaolin, with irregular lenses and reinlets of 
fei-rnQnons matter ; deeper cinkiiiq shnnlrl slim- 
liaolin free from iron. The deeper ciittinp slion-s :in 
irreenlar but com~~ara t i~-e ly  shallou- laterite cap, 
miderlain hv lraolin. Tlre kaolin is rarialde in 

ticularlp as regards colour antl the quan- 
tity of quartz mains it contain?. Tt is in places 
stained pale-reddish by iron oxides, h t  in othei*s is 
white nnil fairly free froin quartz. The better 
material, wliich occnrs near the middle of the cut- 
ting anrl mest of the pipe-line crossitic the top of the 
cutting, may be fonnd snitable, d i e n  inixed with 
other clay, for the nranulactnrc. of chinaware. h 

sample which appeared to  he fairly representative 
of the better material was talien froin a point about 
l(i0 Peet south-west of the i’ipe line. The cutting 
ruiis throngli a siuall saddle coniiecting Baker’s Ilill 
ni th  a ridge north-vejt of the ra i lx ty  line; tlie de- 
1)osit is most ~!robably, therefore, of great length, 
and from the appearance of the clay in the bottom 
of the cutting sliuulcl esteiirl for a considerable clis- 
taiice below that l e d .  

21.-THE MT. ZION GALL. 1183M, BOOGARDIE, 
1\ITJRC‘HISON G.F. 
(F. R. FELDTJIANN.) 

INTRODUCTION. 
Karly in  Noveitiber, 1919, a request  as made by 

Messrs. EIolzmnn and I)daney, the holders of G.M.L. 
llS331, &It. Zion, a t  Boogardie, for  a geological S U ~ -  

ye)- of that niiiie, in which, it was stated. two nex 
lodes had been cliswrerecl. The vr i ter  was accord- 
ingly instructed to ssainiiie the mine, the examination 
being made in the first half of December. The Mt. 
%ion lease and the country inmediately snrronncling 
m r e  mapped in delail. on a scale of 100 feet to the 
inch, as accurately :is the amilable means and time 
would permit, in oriler t o  s h o ~  the relationships of 
tlie rarions jnsl’er; aiid the faults forming the ore- 
bodies. 

LOCATION. 
The &It. Zion C>.l\I.TA. l l S : ? ~  is situated froni half 

to three-qnarters L)f a mile nortli-eastei*ly fi*om Boo- 
pardie tommite. I t  col-ers an area of 17 acres and 
comprises former G.JI.I,s. 57151, Sirdar, and 7 6 4 ~ ,  
drparius .  At a n  earlier date part of the northern 
portion of the groiind TWS covered by the sonthern 
portion of G.BL.Tl. 200x. Narcissus. 

TOPOGRAPHY. 
The counti*y in tlic neiglibourliootl of the $It. Zion 

lease, in coninion I\ ith most of the gold-mining area 
iiorth, north-east, and south-east of Boogardie, is 
roughly and irregularly undulating, mith ridges 
striking generally in a north-\wsterly clirection, the 
I~aclibones of the ridges being usiially formed by the 
Iarcest, or one of die largest, nienibers of a series of 
jasper “bars.” Kear the &It. Zion the higliest point 
is occupied hy an abrnpt ontcrol) of a bar about 50 
feet v-iile, about :1 pliaiiis iiorth of tlie west corner o€ 
former G.M .I,. 764~1. This bar forms the lmckboiie 
of a wide ri&e \\.it11 a steep escarpment to the soutli- 
west, tlie escar1)nient being largely formed by the 
sonth-\vestern side of o jasper, about 2 chains wide, 
vhicli runs through G.31.1,. 1013q Mars. This 

/TT csteian ridge is connected with one, less abrnpk, 
smile distance nortli-east of the Mt. Zion lip a wide 
saddle extendine throii& the western portion of the 
f o i x i e ~  Sirdar Leas?. 

The drainape i s  :ovarrls a creek, Prom 5 to  75 feet 
in vidth. which rum in a sonth-sontli-~~esterly direc- 
tion close to  the sonthern 1joiundai~- of G.M.L. l l S 3 ~  
and joins Joiies Creek-the main drainace channel 
of the Roogardie nren-not f a r  from the west corner 
of the former Xeptnne G.M.T,. 4 4 5 ~ .  The writer is 
nnarare to what extent the creek south of the &It. 
Zioii haw been tested for  alliivial deposits. 
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PRElTOUS REPORTS. 
"lie Boogardie Centre iras first examined and 

mapped in detail b Xlr. C'. G. Gilison. A descrip- 
tion of the ~vorliiIi~ of the Sirdar lease vas given 
on pages 23-24 o f  his 

The district \v.s examined ancl tlie mines described 
in detail ~J;V Mr. J. T. Jutsoat  in 1913. The Sirdar 
Mine is nientioiied on pages 96-95, 105-105, ancl 122- 
12F of Nr. ,Jiitson's re1)nrt. Jntsoii described the 
iiiain ore body as a L*cliinrtzite lode," and stated thet 
the mine was, at die time of Iiis examination, the 
inost pminising in tlie district. 

Tlie geiierxl geoloq- of tlre I<oqarilie r h t r i e t  Iia+ 
already been clescriliecl a t  lenqtlr 13)- the previously 
mentioned n riters. Briefly, the main country r o c k  
are green5tcines, coniprisinp amphiholites, epidiorites, 
pyrosenites, hornhlendites, and sheared and alteiwl 
forins of these rocks. In  and round tlie Art. Zion 
lease these rocks are cwmpletely 
of the gromiil is co:wed by a thin coatin$ of lateritic 
material as well as 1))- rletritnl deposits, ancl the only 
exposures seen tbat could he determined with an)? 
certainty were fraqineuts of altered pyritic green- 
stone froia the Mt. Zion main sliaft Taorkineq, de- 
composed greenstone am1 i ~ u a r t z - ~ ~ ~ ~ r p l ~ y ~ ~  011 the 
dumps of illexander's :tnd adjoining sllafts on former 
G.3f.L. 17Gq mid fragmentc; of hidilj- liornblenilic 
qreenstone ( p r o h a h ! ~  Iiornlilendite) on the former 
Eeptune G.M.L. &.hr. 

Of the acid d>-l<er tlescrilied by the previous writers, 
tlie only one occnrring within the area examined is 
that cnt in Alexander's and adjoinin? \\-orking? on 
G.M.L. 117Gaq fi,agments-determiiied by the Pet- 
rologist as felsitic nnartz porphyry-of n+icli were, 
as a1read-j- stated, seen on tlie clnmps: iio trace o f  
this dyke  as seen i,i s i f u  at the surface. Jutson 
stated that a n-liite kaolin-like rock i n  the fault-gap 
in Alexander's \vorkines is probably tlie decomposed 
1)rodnct of a quartz porpliyrg, but that this conld 
not positively be stated, as a \ \ W e  decomposed rock 
ivas seen at a 1oiTer lerel in the mine. Boin ilie 
qnantitg of the rock and it4 decoiiipovd form on the 
duimps it is erideiit that the dyke is of considerable 
size; it is, Iiomxer, possible that the TTbite band in 
the fad t -gap  is a tongue from tlie main mass. As 
these dylres are pr3hahly offshoots from the granite 
magma €1-oni which the gold \.;as nlso derired, it  ic: 
probable that they esercised some inheiice on tlie 
distribution of the gold. " 

One of the most cliaracteristic featnres of the 
Boogardie district is tlie qreat nmiiliei- of jispers 
n-liieh form a nuinlwr of series o€ bars disposed 
along a general line of weakiieqs starting, accordiiir 
to Gibson's inap. north of the railm-ay about 
iniles south-\\Test o f  >It. &lamet and running in a 
general north-11-esterly direction, passing rather less 
than half a mile east of I3oor.ardie township. About 
three-quarters of a mile north of the township the 
line turns and runs in a imsterly direction t o ~ a r d s  
the qmnite irhich lionnds the zreenstone belt abont 
t ~ o  miles west and north-west of  Boogardie. The 
series of jasliers rmninq throueli ihe Mars G.31.L. 
1013~ and throiyh former GALL. 176411 ant1 tbe 
westernmost poi tion of G3I.L. 117611 are in the 
eastern portioii of the jasper belt and the bars 

- -  - - _- - - _- 
* Gibson Chas G.. Lennonrille, bfount Nagriet and Boogardie, &fin- 

t Jiitson, J. T.: W.B. Qeol.'Si~rrey'B~iIl, 59, Psprr 39,' 
hison Golhfield .' W.A. Geol Snr-vev Ball. 9,1903. 

' 
i j l t d  south-east and north-east of, the old Sirdar 

riii nu eniterly branch of the belt near the b e d  
Most of tlie iuclix iclnal liars aye of  considerable 

Iciiqth ; thcj  range from abont a foot to fully 1 3 0  
1ec.t i n  nidili. Xos t  o f  those in  and near the Art. 
;:ion ai e ot tlie ,isoal Alnrchison tj-pe, being mod- 
ci atcl) ieriiigiiious and cOl@llred purplish-browi, 
h i ~ v i i ,  or clark grey by hematite, limonite, and mag- 
netite, hiit occa&mal bars occ~ir,  sometimes in  the 
ndcl le  o U  n series-such as' the fifth and sixth bars 
of the &Iars-,kqnat*ins series-which consist almost 

of white or pale g e y  quaytz with 
olonred bright recl by finely clilirided 
aSon for  this diderence in  appear- 
' t i m  is not clear, as the enclosing 

11, the same in both cases. The 
:I\ erace tlil' of the jaspers is aboiit S.5" north-east, 
Ixit in soiiie ~)lacrs the bars are rertical, and in others 

* ieature of this district is the 
er of faults-the "Boogardie 

the soiirce of m o d  of the gold obtained in the dis- 
trict. The strike of the faults is, according to  Gib- 
sonT nsuallg nearly a t  riglit angles to that of the 
lxirs, bnt in tlie neighbonrhood of the Nt. Zion IISII- 

all! makes an angle of aboiit GO" vith the latter, 
beiaq on the ax-erage abont north ?So east, d ie reas  
[lie strike of the jaspers averages about north 32" 
wst.  The fault5 range from a few feet  to 20 and 
possibly 20 cliains in length. In width the fault-gaps 
range froin :I tlirend to 14 feet or more. The hori- 
zontal displacement of the jaspers along the fsnlt 
may be imperceptible-in n-liich case the fault-line 
is iuarl~ecl by n slight crumliling and fracturing of 
tlie jasper laniin,r-or may be as innch as 20 feet, 
o r  even inore. It i s  probable that in some places 

,ent displacement is still gwater-for 
example, a h n t  100 ifeet south of the west coi*nei- of 
C+.AI.T,. 764v-tlie jaspers on each Lick of the fault: 
\\-ere not ori%inally continnous, bnt lornied lenses in 
echelon, tlie gal) het\T-een tlie lenses later forming a 
conwiiient pat11 for the fault. Prtrbably tlie lens 
11017- lieins mrked by Holzinaii Bros., near the north 
bountlary of the A B .  Zioii, is a similar occiiimiice. 
The clislkiceiiient .I€ the liars is nsnally to ilie north- 
east, going north-mA,-i.c., the  displacement i s  to the 
ridit-tint in  places the tlisplacenient is in the oppo- 
site &reetion, d l i e  hi s o m ~  cmes to the fact that the 
jaspers affected clip sont!i-~vest instead o f  north-east, 
111 others- especial!^ where a iiiinilier of fanlts are  
close toqether-to block faulting. 

The Eanlt-gays are filled either n-itli hrecciated 
jasper, recenieiiterl by silira aiicl iron oxides, or with 
4iearerl and altered conntq-. Qiiartz stringers are 
nsually present, the gold lieinq as a rule ssociated 
n-ith them. i t  is .;taterl also that the qold is usually 
Connil on or close to oiie iiose of the fanlted jasper. 

The inaterin1 forminp the Sirdar main lode differs 
from that of the innjority of fault-lodes and n r i e s  
a t  different lewls. The lode iiear the surface con- 
siitecl chiefly of soft sheared laolinic material with 
occac:ioiial siiiall irreciilar striiicers and lenses of 
iron ore. At the N f t .  level the ore-body consisted 
alinost ent irelv of esceerlindp finely granular quartz, 
5tainetl yellowish or bromiish, with occnsional Ienses 
or striiirevs of vesipnlar iron ore consisting of hema- 
tite ancl limonite. hnrifei-ons quartz veins cross the 

I o p  t i t . ,  p. 10. 
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lode in places. This ore-body is remarkable for  its 
great width, gold Iiai-ing been obtained, i t  is said, 
over a width of nearly 40 feet, in places, at the 12tift. 
level. 

THE JASPEBS AND ORE BODIES. 
The northern hall’ of that portion of the >It. Zion 

v,-liich was formerly GALL. ‘76-1.~ is traversed by the 
southern portions of the six easterly jaspers of the 
Sfars-Aquarius serie,, \T liich comprises eight bars, of 
which the largest and \’r esternmost runs throngh the 
middle of G.M.L. 1 0 1 3 ~ ,  Mars; this bar is 2 chains 
wide in places. The western corner of G.1I.L. 7 6 4 ~  
is on the uzidclle of the third and secoiitl-largest bar, 
here about 45 feet vide. An average space of about 
40 feet separates each o f  the third, fourth, fifth, sixth, 
and serenth bars. The eiglllh liar runs iinniediately 
west of the north corner o f  G.M.L. i%3ir, crossing 
the north-eastern honnclarp of that lease immediatelp 
soiitli of this corner. The lxirs are cut 11y nunieroiis 
faults, nhich occur a t  intervals of, on the arerage, 
about 30 feet, north o f  the north-we4ern bonndar!: 
of the leaqe, but are closer torether ancl less marked 
in  their edect sonth of the boundary. About 200 feet 
south of the boiindxrg the iifth and sixth bars turn 
at right iuiigles and join to form an elliptical mass 
nearly 40 feet iyide. The third and fourth bars ap- 
pear to eud about 210 and 1-40 feet respecti\Tely south 
of the boundary. The sei-enth and eighth apparently 
continue south beyond the limits of the area mapped 
by the present writs-. 

e been siink on tlie “1)reaBs” in 
the abore series as well as two shafts on the eighth 
bar. Crick’s, tlie northernmost sh 
depth of alsont 30 feet, is about 
of the west corner o€ the Sivdar, and the other, suiili 
by Holznian, 33 feet in  depth, is alioiit 40 feet farther 
south on another fanlt. A c.ooil ~ m t c l i   as obtained 
in Crick’s shaft eh; it iq sairl, from a qnartz 
leader on the h‘mgir all side trf the lireak. The 
break was partly dxcured  by the duinlt at tlie time 
of my x-isit, but aecording to  <Jutbon* is 3%-4 feet 
wide, being filled chiefly v-ith she mil rlecomposed 
‘(country.” 

What  is probablp the southern continnation of 
the eighth bar ’ic’as cut in the Sirdar main shaft at 
n depth of about 35 feet. It is stated that it  as also 
exposed ahont 14 feet north-east of the old 5-liead 
battery d i e n  digging the fouiitlalion of the latter, 
The ((noses” of this bar where cut 1))- the Sirdar lode 
can also be seen in  the open cut, n-liere i t  is highly 
tontorted. The seventh bar  is also eyposeil near the 
sonth-mitern end of the cut. Fartlier sontli the 
eighth bar has been cnt in three shafts 130, 1 t i O .  and 
210 feet. respectivel)-, south of the Mt. Zion’s south- 
eastern boandary; in  the second sliaft it is cu t  hg 
an auriferous qnartz rein rrliicli i ~ a ~  beinr 11-orked 
for  the Mt. Zion spndicate h p  Coonihe and party. 

In the former Sir& gronnrl there are, in addition 
to  the prex-ionsly mentioned bars, three larqe and fix-e 
small jaspers. Of these the westernmost and largest 
forms a prominent outcrop almit 120 ieet  north of 
the south corner (of former G.M.L. 57111). This 
outcrop, which has a masimim wiclth of about 40 
feet, extends nortliward to  about 180 feet north of the 
south-eastern boundary. South of this point the 

* o p  M’t., 1’. 1:1. 

A few potholes 
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jasper is obscured by snperficial deposits but appears 
t 0  be pinching. To the north the bar Can be traced 
to a point about 2% Yeet north of the main shaft. 
Tlience i t  is obscured, but what is probal)ly its north- 
ern continuation can be seen at a point about 100 
feet south of the north-iwstern boundary and also 
crossing the boundary about 90 feet east of the Sirdar 
TT-est corner. A t  110th these points it is little more 
than a foot wide. North of tlie boundary it was 
traced €or another I70 feet. 

The second larce bar-on an werage about two 
chains east of the first-ai-erapes about 1s feet in 
width. It ontcrolls strong1)- at its northern end- 
from about 190 feet to 320 feet S.S.E. of the north- 
western boundary of the lease-lint is obscured to  
the south, only outcropping at points about 150 feet 
and 250 feet farther S.S.E., and finally about 30 feet 
north of the south-eastern bonnilar~7. x-here it appears 
to be about fonr Ceet .cr-itle. 

24bont 30 feet north of the northernmost point on 
this last bar is the southern end of the prominent 
jasper outcrop in wliich is Ho1zman7s open cut, and 
xi-hich has been thoaght to  be the faulted continuation 
of the second bar. A fault line certainly rims through 
the gap between the oiiterops, lint from tlie effects of 
this fault on the bars Parther north-east. compared 
with tlie gap separatinc. the tmo outcrops, it is most 
probable that the northern ontcrop is really n separ- 
ate lens in echelon TTitli the second jasper. This 
northern lens has a maximum width of 40 feet; its 
outcrop extends a few feet north of the north-western 
houndarp ; thence it is obscured, h i t  its norlherly 
extension is said t o  be T-isihle in  a creek a considerahle 
&stance farther north. 

Between the 11 estern jasper and the pre-riously 
mentioned lens are t v o  sinall bars. Of these the more 
easterlg crosses the north-xestern bounclary aliout 
IS0 feet froni the 13-est corner of the lease (former 
G.JT.T,. 571x A x-ery rich patch W ~ S  obtained from 
a qiiartz leader on the foot-x-all side of a break, abont 
tiro feet wide, in this liar, abont tnTo chains north of 
the boundary. This palcli was wor1;erl from Alexan- 
der’s shaft on the former Polar Star G.M.L. 1 0 ‘ 7 6 ~  
(latrr G.31.11. I l ‘ iBai) .  

The third large jasper ontcrops abont 110 feet 
north-vest of the east corner of the lease; here it is 
about 9 feet wide. Northwards it is obscured f o r  
some distance hut is exposed in a pothole about 335 
feet N.N.V. of the east corner. Going north it 
Tviilens, and opposite the west cornei. of former 
G.hT.T,. S231r is almnt 34 feet wide. It appears to 
fork aboiit 100 €eet north of this point, the eastern 
side of the east lrranch being cut in the old shaft 
ahont 240 feet sonth of the north corner o f  the Mt. 
Zion; the   rest ern edge of the rest  branch is about 
50 feet farther rest. A good patch was, it is said, 
obtained in  this shaft, along what appears to  be the 
north-easterly extension of the fault a t  present being 
worker1 from Delaney’s shaft on the vest  side of the 
Westeriimost jasper in this portion of the aft. Zion. 

Another sinall jasper runs between the northern 
portions of tlie second and third large jaspers. Two 
other coinparatirely small jaspers rnn close to the 
northern portion of the north-eastern honndary, and 
immediately east of the north corner is another bar 
d i i c h  is probably the north-westerly extension of R 
long jasper which trnrerses the former Sirdar Sonth 



GALL. 1 1 3 1 ~ ,  crossing the south-eastern boundary 
of that lease close to the east corner. 

The Ore-bodies.--The four chief ore-bodies of the 
U. Zion may be styled the Skdar-or Main-Lode, 
the Spur Lode, Uelanej-’s Lode, and Holzman‘s Lode. 
The first three are “fault-lodes”; the Lonrth has been 
I’ornied by mpregnatiun o i  a part o i  tlie large jasper 
lens, north-east of the second large jasper, with gold 
from a series of small iaulta which cut the jasper at 
intervals of a few het-in this cabe the term “lode” 
is used only for  the sake of convenience. 

The Sirdar, Spur, and Yelaney‘s Lodes appear to  
be brauches 01 the one fault. The two former join 
in the large open cut abont 260 feet north of the 
Sirdar south corner and immediately east of the 
eighth jasper from G.M.L. i ’ t i4~.  Delaney’s Lode, 
50 far as could be judged from the small length ex- 
posed, should join the S;pur Lode betn-een 100 and 
120 feet farther north. 

The Sirclar Lode has not been traced as f a r  west as 
the Sirdar south-west boundary, but should cross it 
about 1S0 feet north of the south corner. East of 
the grst large 1x-u the lode is obscured, hut it probably 
cuts: through the second jasper near the outcrop about 
190 feet north 04 the south-east boundary. A fault 
which is probably the north-easterly continuation of 
:his lode cuts through the third large jasper west of 
the west corner of former G.M.L. 36-1 .~;  a pothole 
has been sunk on this fault, on the west side of the 
bar. 

The Sirdar Lode is irregular in width, sti-ike, md 
clip. On the whole it has a slight north-westerly 
clip between the surface and the 91 feet level from 
the prospecting shaft.- I n  addition to the large open 
cut-the main portion of which is about 90 feet 
long by 50 feet wide at  the surface and is about SO 
feet deep-the lode has been worked at cleyths of 91 
ancl 11s feet from the 1)rospecting sliaft on the sonth- 
eastern side of the open cut, and also at the 126 feet 
lerel from the main shaft, which corresponds to ancl 
joins the 118 feet level froin the prospecting shaft. 
The 11s feet lex-el was nnfortonately under m-ater at 
the time of the writer’s sun-ey. The prospecting 
shaft was sunk to a total depth of 164 feet. 

The ore-body at the 118 feet l e d  mas said to be 40 
Peet XTide in places, ancl including the material from 
the prospecting shaft belon- that level, was saicl 
to ax-erage about 23dmts. The average value at the 
bottom of the shaft \Tas said to  he 2Rdrts,, but 
owing to  the hardness of tlie ore-bocly ancl the pump 
being too small to  cope with the u-atev the syndicate 
was unable to work the lode a t  this depth. Accord- 
ing to Blr. Delaneg, sulphides were met with at a 
depth of about 110 feet, but three specimens [13169- 
131711, collected by Mr. Jutson“ from the 115-feet 
level and examined by Mr. Farqnharson, s h o ~  that 
the ore-body a t  that lewl coubists in Imi-t of finely 
granular quartz, i r rep lar ly  ttainerl reilcli4i-bin~rii by 
hanmtite ancl limonite, a feu. 
n-hich suggest their derivation Ciom p)rite. 

granular quartz, wit11 T eiiilets mid 
of iron ore and sinall T esiclei lined there\\ itli. A 
Pew narrow quartz \-&is of  the ii,wil nuriferons 
type cross the foriiiatioii at vai-ion3 angles. Xear 
the ~ a l l s  the forriiatioii sliow sign> o f  consiclerable 
shearing. The ore-liod>- range5 in Tvidth froin abont 

sqnxrish 

At the 91-feet lerel the ore-body c 
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8 to 37 feet (a t  its junction with the Spnr Lode) at 
this level, being about 20 feet at the prospecting 
shaft aiid 9 feet in the cross-cut 31 feet sontli-.vi-est 
of the shaft. In :t cross-cut (now mullocked ~ ip) ,  
25 feet i’arther south-west, it  is still nariox-er; here 
the ore-lroclJ- is said to i’itch south-west. The lode 
tnriis 011 meeting tlie maiu jasper at this l e d ,  the 
ea5t I\ ni l  ruiiiiiug nvrth for  nearly 80 feet before 
tmnmg east again; the U est ~vall of the ore-body 
hucl not been cut at this end, the clrive following the 
east wall. Tlic ore i’rom the stope at this lerel v a s  
5 a i d  to LIT ernge about lldwts., b a t  towards the end 
OF’ tlie nortlr-east dri\ e the ralue i ~ a s  much lover. 

In  the ctlwii cut the ore-l~ocly, so f a r  as could be 
jkiclgeci-the main bocly of the ore having been stoped 
out-consisted mxinly OF’ soft, friable pale-yellowish 
1;aolinic inaterial, n ith small irregular vesicnlnr 
leiises of irou ore, the middle portion of the forma- 
tion being more sheared and more ferruginous. Very 
iimilar material foriiiecl the Spnr Lode iu the open 
cut. 

I n  addition to  tlirw ore-bodies theie nab stated to 
be a coasiderable ’I\ itlth of aurilerous material in  the 
worliiugs fri.~iii the 40 feet ihaft, 5.5 feet north-west 
from IManejJs shaft. The writer was unable t o  
eximine tliib foriiintion, I)LIL n5 no col-responding 
fault  as observed in the iuain jasper, it  i b  1)robalde 
that this auriferons hody has been fornicd by the im- 
liregnation of the TI vatliered rock with gold leached 
ont of the fault l~h. 

Jutson j heparates the ore-bodies of the Boogardie 
t1iitric.t into quartzite l(!des and fault-lodes 

ing the Sirdnr lotle, which he 
5illlil;lr in c.liaracter to tlie ordi- 

hc cluurt*,ite lodes. A\hlloug~i the 
ore-body at tlic $11 :ind lIS--tect l e d s  is chiefly coiii- 

nlar qiiartz, similar to that in 
, it does not slim- tlie regular 
itic cif tlie latter, aIt1ioqJi 

lilanes of shearing :ire 7 i d l e  in places, particularly 
a1011~ the  all%. Iforeorer the material in  the open 
cut, 11-liere tlic ore-bodg most closelj- resembles an 
ordinary oiirlikeii !~);lc-foris?alioti. i b  eiitirel>- didereill 
f r o n ~  that fi)riiiin!: the j E, a i d  botli this lode 
ancl the Sp~ir lode fanll jtibper?. The piesent 
rriter, therefore, unliesii atingly classifies the Sirclar 
Lotk n-ith the Snuli-!cdet, €ruin the majority o r  
ivliicli it iliRers onlJ- in its great -wi~lth--due prob- 
nhly in part to iniliwqiiatioii of the enclosing COIIU- 

try in the o x i d i d  i.one--and the clen.i*ee nf  siliciii- 
cation it has undergone beloir a depth of about SO 
feet from the snrface. It ~vas probably this silicifica- 
tion aiid the 1’rei;‘anc-e of portions o f  the fanlted 
jaspers-in particnlar of the serenth and eighth bars 
-in the open ciit. nlicre the jasper la~uina  are 
higli1)- contorted and tmisted ronnd in places till 
rough1)- I,arallel to the strike o f  the “lodes,” that 
induced 3ir. .Tutson to regard the formalion as a 
“quartzite” lode. 

The silicilication OF’ the ore-hdr  belon a depth of 
alioat SO i’cet, I\ itli l ~ ~ ~ ) l ~ a l i l c  desilitiiicdioii alio.\-e 
tliat lercl, it 1)rolial11 l a r ~ e l v  due to the tictiou of 
barfacc wlntioiii, n hi i ,  l)rol)al)l)-, also can&l a cer- 
tain tiinon~it of 5ei.o 11:rry cnriclimcnt acwiiil~aniecl 
. iinlire~natioii t r t ’  t l i c l  c.niiiiti*y 1 nizling the 
lilt ZiJllC’ 11 it11 cold t frc~m wdlierecl  poi*- 
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ticnit of  the lotlc G n w  ren iiy detrital action. 



A s  preliuiisly stated, Ilolziuan's "Lode" is o f  ;L 
soruewhat cliUL'erent ch:imcter to the others. Tlit; ore- 
body consists of jasper which has been iiiilireg~iaiecl 
in the oxidised zone with gold evidently cleril ed froui 
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a number o f  small fanlts, l)arallel in strike to the 
inain failk5 in  tlie lease anq1 011 the average about 
12  feet iipxirt. These faults are on the same liiie a,, 
a i d  are probably the north-easterly ea t tnmn  ol' tlie 
series of siiiall faults in  the Aquarins ( ride niali). 
Four of these faults cut the jasper oblicpicl~ 111 the 
open cut, which is -10 feet long by 29 feet nitle aiid 
about 30 feet deep. Three others uere  obser\r-d 
north of the cl i t ,  and the jasper lens ii ti111~aieritl~- 
bounded at its south-eastern end by :inother : othcri 
may be obscnred 113- the surface debris. The h i l t  
gaps are onlv about t\vo iiiclies wide tuid are iilletl 
with recemented brecciatecl material. The j'ibiier is 
also cut loiigitudinally by anutltcr ftuilt, aboiit <i 

foot wide, ~di ic l i  riiiis through the ruidille of' the olwi  
~ cut. The rrlations betneen this fault and tlie 111)111~iie 

faults eoiiltl uot, iiiifurtiiiiatelj-, be tkktriiiiiietl, : i ~  

the rock at the points of iiitersection hud either lieeri 
removed or was obsc.urec1 by debris. J i i tw i i ,  how- 
ever, observed a longitudinal lireak in  the Saturn 
Lease,* which cmried gold, so that it is 1 
this fault is of the same age ~s the others. 

interpreted the natnre of the occiirrcnce 
the jasper is richer in the immediate T iviiiii) 
oldique faults than half-n a>- between tiny two ol' 
them, inclicatiiig that the gold-bearilig ~oliihtms 1 i a ~  e 
travellecl along tlie h i l t s .  

The jasper is highly siliceou\, Init is coloiirerl tie: 
or  pnrplish-g~ey by iron ore, probably laipcl\ h i -  
onite. A section [1/2662] shows much o f  the iron 
ore to have squarish ontlines, indieat in!: it. ori:in 
from pyrite, ~ ~ i t h  which the gold, from its fineness. 
r a s  probably originally a 
bands of cleiise ~ t ~ ~ ~ ~ ~ ~ l i s l i - b l : ~ c l i  vesiciilar. iron or(' 
were observed. 

The n-idth o f  the ore-l)otl;; TI ill, lmiiifll\ 
be governed by the width of the jasper: net 
alone can deteriiiine tlie loi~ritncliaal extent 01 tlie 
Irayable ore, hit it is likely k t  the j a s l t c~  11 ill twi- 

tinue to  be payable abox e .rr-ater-lex el so ion: :ii tlie 
fuults are sufficiently close together to enable tlie I I I Y  

to be taken ont in bnlli. ReloiT the osirliied zo 
gold will iiioit probably he restrictet1 t r ~  the iiii 
&ate vicinity of the fanlts, rendering the m i ~ i  
the ore 1110re difiieult, a i d  the cliffcult? of miiiin: 
v ill be still further iiicreased I n ,  
water. 
enrichment has talreii place in the O S  

iiicwu5e in \ nliie o f  the ore helcnv that 
to be ex1 ecatecl. T'niler these circa 
lure, it i\ cpie~tionabli~ Iiether tlie ~nll~liicle ore n ill 

are mailit aiiied, there should he se\ ernl tlloniaiitl 
tons of payal)le ore. 

Sr-3rar in\-. 

According to Mr. Holzinan, \vho air1 enred to ha\ e 
t+oi 

&reover, as it is ~)robabl 

er-level, hoivei-er, if 11 

Tlic cctnntry rock of the JTt. Zion 
\\-liic11 comprisei fornier G.BI.Ls. 57 

axerage dip oi' ul~out 85deg. N.E. 0 1 '  t 'l%, 

tlie six easteily iiieiiilrer~ of a s e i i e ~  of eight tra- 
I erse the norlheiu portion of foriner (+.BI.I,, 764~1, 
he two easternmost riuiiiiing iiito toi~ner G.X.L. 
111, xvhere the9 are exposed in 

mner G.N.L. 5Tlu r  there are in 2 

and five sniall jaspers. 
The jaspers are cut  obliqieiv 113 a niiiuber of 

c1ently anrif'erons to 

iibiially present, and these as a rule are highly anri- 
i'erc ) u s . 

wlntions from the granite mac \I hic*h sointioiis 
Coriiied the qnartz stringers 
iaults. tlie Imxipitation o f  thc 
lmbly cauyed 1 ) ~ -  iron-bearing minei nl\ 111 the j:rsliers, 
or the pyritic borlie, rc1)resentiii: t lien1 I)elo\\ \\-iite?'- 
level. 

The iiiaiii ore-borliei of the &It. Zuin leabe :ire the 
Sirdar TJode, the Slsirr Lode, an11 T)elauey's 1,orle- 
;ill of nhich are, apluwentlv, I i i : i i ~ v h ~ ~  (if one I'aul!- 
lcrtle---and, I'onrthly, ~Iol7ilian's ''1.o;le '' 11 hicli i i  clis- 
tiiict I'roni tlie other three, the oie- 
liy a jaiper lens to the north-east 
the Sirclar I d e  is a\sociated : thii r I i w i  111~: been 
iiiil1repnated in the oxidised zone 
froiii :I nnriilter of 511iilll faalt-1 i h e Y  U 1iic.h cu t  the 
.i tit inter1 als awragixip I:! feet. Iielo\\ the 
zone of osidaticin the gold will l~robal i l~  Ite redricted 
to the iimiieiliate vicinity o f  the t aiilts. ant1 iiiiiiiiig 
\\ill be Uurther iinperleil by the 1)reimc.e of \\ ater. 

The gold \\-as originally 111 

( 'ITE311( 'AI, dK1)  ~IIKEl?AIT,' ) (  + I ' \ 1, \YORK. 
( E u n ~ u  S. Snrrwx.) 

1)iiriiig the I\ ar iiiterebt i n  rc11 tor, and ntil- 
iwtioii of, the base and rare :iiitl o f  siicli non- 
netnllic iiiinernlq a\ Lorni the ) I  iiiaiini'nvtariii~ 
industries was greatly stirnil \Titlr the coii- 
tinned shortage of 5hipl,iIlg 
iiiiimrted articles this interebt hay u i r u  n rather than 
tliii1ini41ed clurine the > ear, arid 
lwnreil into the lahratory for I 1 

later1 infor~iiatioii, a i d  for fresh cletails regarding the 
lr)v,ditie~ where economic iniiieiali arc to he fnnnil. 
and f o r  ~ ~ a r t i c o l a r s  of tlieir 1311 
I roperties. The State i i  xiom- t h e d o r e  eyiPrieiiciiir2 
the full benefit o f  haviiiq a miii~ralogical lahoratorv 

tence for so inaiiy years th.ii it is nllle a t  h i r t  
notice to  snpply snch inforiiiati 
ernl rezources as is essential b 
to coniiiiereial uses. 

The total miiiilJer of sample 
cliiie. liz., froiii 2.0ii5 in 191S, to 1,537 in 1919, but 
a i  over 200 samples w r e  held 01 er f r o m  the prev- 
ious year the staff lias been 1iel.t fully occnpieil anil 
~ . loied the year still tv-o nio~itlii in arrears ivit l i  its 

Witli the additioiiul temporan trlijcers now e111- 

If TI oalil be suficient to ca~*r;\- c in t  all or- 
dinary routine svorl: v-ere the II 

tion niicl apparatiis amilable. Tn ipite of repeated 
rcl~re~catation.; iici iiiipi-ovement in tlrii respect ~ 

IIOTT ewr,  has  lieen made, and the liianv incon\ eniences 
poiiiterl out in my prel ious reports remain still un- 

71-1 irk. 



remedied, xyitli the result that eacli investigation is 
more arduous, takes longer, ancl costs more than it 
would if reasonable modern facilities were provided. 

The nature of the routine work dealt with is in&- 
cated as f a r  as possible in the accompanying table. 

The large number of pettish assays and tungsten as- 
says is remarkable. These are largely the result of7 
the establishment by tlie Government of an Alunite 
Treatment Plant a t  ITalgoorlie and of n Scheelite 
Plant at Coolgardie. 

Table showing tlie Routine Work carded out bp the Geological Survey TAaboratory during 1919. 

Samples . . . . . . . . . . . . . . . . . . . . .  

Assays for-Gold ... 
Silver ... 
Copper ... 
Tin... ... 
Lead ... 
Zinc ... 
Iron ... 
Manganese ... 
Arsenic ... 
Bismuth ... 
Lime ... 
Nickel ... 
Potash ... 
Soda ... 
Titanium ... 
Tungsten ... 
Vanadium ... 
Phosphorus 
Sulphur ... 
Silica ... 
Tellurium ... 
Salt . . . . . .  

Tests for Petroleum ... 
Analysis-Complete ... 

Partial . . . . . .  
Proximate ... 
Mechanical ... 

Calorific Values . . . . . .  
Clay Tests . . . . . . . . .  
Graphite Teste . . . . . .  
Pigment Tests . . . . . .  
Metallurgical Tests ... 
Mineral Determinatioiis 
Miorophotos . . . . . .  
Wcellaneous . . . . . .  

Mercury ... 

... 

... 

... 

... 

... 

... 

... 

... 
1.. 

... 
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1.. 
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1.. 
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... ... ... ... 
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* Including reports on ma 

Public 
Pay. 

43 

18 
1 
1 

9 

1 

... 

... 

... ... ... 
9 ... ... 
1 ... ... ... ... 
1 

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

5 
... 
... ... 
... 
... 
... 
... 
... 

5 
... ... 

52 

Public 
Free. 

457 

135 
32 
30 
10 
4 
1 

48 
10 

1 
9 
5 
1 

19 
4 
1 
6 

23 
13 
1s 

2 
7 
7 
6 

17 
11 
3 
6 

29 

244 

1 

... 

... 

... 

t s  
... 
... 

713 

et value anu economic a1 

C’hys.-The results of the investigation into the 
clays of the southern half of the State are  being 
sloivly correlated and n-ill ultimately be publisher1 in  
Bulletin form. This ~ o r k  woulcl hare  been much 
further aclunced but tliat it  was found necessary, 
after sifting the results already obtained, to make 
further experiments in regard to many of the clays 
hefore a definite opinion could be espressed as t o  
their economic ap1)lication. A1thi)ngli the complete 
report is not yet available, the omiers of three quar- 
ters of the clays submitted have been fumishetl with 
the detailed resnlts of the examination of tlieir sam- 
ples and are thus enabled to  proceed with their utili- 
sation. Test pieces and eslwriniental data are also 
ani lable  to all present or prospecti\ e ruannfact urers, 
most of \-rhoin are in  close touch v i th  the laboratory 
ancl its experimental work, of which they slin~r due 
all preciation. 

Potash ,S‘uppZies.-Tn in>- last report veferent.e wis 
made to the 1)otasli famine and to  certain snccessfnl 
results whicli hail cro\mecl the endeavours of tlie min- 
eralogical staff to obtain a local source o€ s~1ppl47 of 
this indispensable fertiliser. Early in the year a 
BiilIetin mns issued entitled “Sources of Industrial 

Geological 
Survey. 

68 

6 
1 
3 

... ... 
2 

14 ... 
... 
... 

4 
... 

. . . .  
8 
2 

1 
2 
4 
3 
6 
4 

3 
14 
12 

5 

1 

... 

... 

... 

... 

... 

... ... 
13 
10 

1 

119 

licat,ions. 

Other 
Depart- 
ments. 

989 

GG9 
9 
8 
2 
3 

26 

1 

... 

... 

... ... ... ... 
46 
44 

1 
101 

2 
11 
20 

15 

23 
108 
13 
44 
9 

11 
3 
6 
3 

40 ... 6 . 
23 

... 

... 

... 

1,241 

Total. 

1557 

831 
43 
42 
12 
16 
3 

89 
10 
1 
1 

22 
5 
1 

74 
50 
2 

108 
2 

30 
27 
45 
4 

17 
10 
49 

1% 
30 
60 
12 
17 
11 
35 
3 

302 
10 
25 

2,125 

1’1. ta,h iu JTehtern hs t ra l ia ,”  which described a11 
that :\<t> Iiaonn ~m the subject up to that date, and 
iriclicated what were the most promising local sources 
of wpply.  Tlii.; Eulletin has been in  cimsirlerable 
~leniand !hronghout t h ~  State. 

OI‘ all 10c:il coiirc‘e-, Alunite ap1)em-s to he the most 
~)roniising. This ;runera1 lias been detected at Kan- 

CO\\ na, JJTall:uiyie. St~rthumi)ton and Ravensthorpe, 
the grade ot‘ tlie clean mineral being- 

Per cent. 
Iianoa nilr . . . . . .  Potash 5.0 t o  9 . 3  
Wallangie . . . . . .  ,, 7 .9  to 8.2 
Northampton . . . . . .  ,, 1o.s 
Ravensthorpe . . . . . .  ,, 8.0 

r ,  l h e  p o d ) i l i t y  of thtaininc commercinl su1)plies at 



3 

The a\ ailable information regarding l<anowna 
alunite was brought tinder the notice o i  ilie State 
Xilining Liigineer, on wliose representations money 
was made a~ ailable b j  the Gorerniiieiit i’ctr ilie leaw 
niid operation o f  a treatment plani at I 
The metliod i’ollo-wed in iliis plant ~ a s  ha t  
bg mysell’ as the reiult uL expi-iments 111 the labora- 
tory and the ~ ~ o r k  \+as constantly coritiolled by lur- 
tlier espeiinient and analysis. Some treatmeiit o i  the 
mineral is necessary before use, since tile lmiti& iu 

iiiiiieral is practically lllsoliil~le iii I\ titer tint1 
therefore o d y  extremely s l o ~ ~ l y  a\ ailable as ij!aiit 
food. Experimeiits made in  the laborator? int1ic:iietl 
two methods of treatment for this p q i o s e .  Tlie 
was t o  roast the crude ore at about SOOtleg. C‘e 
grade, by \x-liicli all the vialer and three-clnarteis o i  
the sulphuric oxide were driven oE ancl a inixturr 
of insoluble aluminit and water soluble putassiuni 
snlyhate left behind. This was the proccs~  ailopieil in 
treating 300 tons of I<anowna alunite tit lialgourlie, 
a Iirocess which 1%-ould have proved sucressful in 
ex-ery respect hacl the gmcle of tlie ore 
expected value of 6 per cent. potash. On i~ ig ,  hi - 
e\ er, to contamination with clay and iiitergron tlis o L  
iiatroalnnite the grade of the ore iii bulk lit15 been 
nearer 4 t l im G per cent. potash. 

Experiments in the laboratory shox~ et1 that a secoiitl 
method of ore treatment r a s  a\-ailable L’trr reuilei ing 
the potash x-ater soluble. Alunite i 5  \ er>- rapidl? 
dissolved by vnustie alhalis (caustic soc’a or c n u \ t i c  
potash). Such snbstaiices, hu\x-ewr, do 1ltJt u c r i i r  iii 
ou r  soils, and tlie ailditiun of them to ilie soil n onlcl 
result in the tlestrnctioii of all vegetation : tlie) tlieie- 
fore cannot he used to increase 01’ speed ul, tlie c 
of alunite on 1)lants. It has been found, lion exer, 
tlint aliinite is rather rapidly attacketl 1,) iolutioirs 
coiitwiniiig calciiiii h j  (Irate, the whole of tlie 1) 
ultimately going into solutioii, and thus lwco 
arnilable as a plant food. Since soils nrc iiiipro\eil 

proportions, the use of either i,f theLe \n l )s tmieei  iri 
conjunction v. itli alunite prows to Ire higlrlj- iiene- 
ficial. the plnnts being enabletl to ~tl~sorh tlie \\-hole 
of the potash o f  the alunite. 

In practice t n o  or more linnclretl\\riglit r r i ’  1ii.h 
grnde can& or dry ~lalied lime iz liiiietl n-ith 
each ton of dry or aliiiost C~TP aluiiite, and the mixture 
applied to  llie surface uf the soil or ccn eieil i r i  t o  :I 

s11alIo~~ deptli. Field experiments alreatlj iiiarle 11 itli 
this mixture in aii orchard in tlie Darling Xanges ancl 
011 snhnrbnn allcltirrents in  Perth liare resirliecl in 
very healthy growths of wood and large ~ 1 0 1 7 s  of 
fruit of prime quality. 

The lime treatment 01 alunite saves the lieai? roit  
of roasting but atlrls to the \wiglit, and tlierefi,i e re- 
clnces the oi-iginal grade o f  the mineral in pota31r 11) 
10 per cent., Trliereas rmsting redweb the c eight 
am1 increase5 the grade by 30 to  40 pey rent., thus 
iiinliirig a hi? saiitig in freiqht and hanillin?. TIv  
cost of liming is xery siiiall, but the cost of 1 

aplrears to be prohibiti\ e on loiv g ~ a i l e  ininrr:il. Tlii. 
cost is greater tlinn it is in the case of ~ * o , ~ i t ~ l i g  snl- 
pliicle5, siiice whilst the furnace reaction in the latter 
case is esothermiv, in the case of alimite it ii entlrr- 
theriiiic, retliiirinq a larce consumption of fuel to 
in aint ain. 

An nlternati\ e wurce id’ potash, 1 iz., jaro>ite, the 
iron compouiid 11omoIogoiis with almiite, ctontirines to 

the aclilition of caustic or slaked lime in 

be found in ~ a r i o u s  par ts  of the State, but nowhere in 
sulliciently large quantities to lorm a permanent 
s ~ i i r c e  o i  supply. The localities Lor this mineral 

Sullagine, Aiulgine, Xortlramyton, 
\ eiisthorlre, Little \\’ongm Hills, 

i n  orcler that uo obstacle shall lit’ 1rlaced 111 the n a y  
aluahle local sources 

sh it a1)1)t)ars desirable that a regdatlon should 
ed under Sectiuu 30 u i  the anieiicleil Ferti- 
cl Beetling btufls Act ul 1YO& clefiiiing the 

teiiu “potash in reaclil) soluble iorm” usecl in bet- 
tious 4, 6,  8, ancl 11 of that Act. li‘ioin tlie contest 
11 is 11lniii that  this term means something dif‘ferent 
h i m  ater-soluble potash, sinve the terlu 11 ater- 
sulable is uhed in  cuiinectioii \\ itli phosphoric acid 
but 1101 in cuniieotion mith liolasli. “l’otash 111 reaihlj 
solnble form“ should be defined as ”:)utash coiitainetl 
in comliounds suluijle iu n ater, dilute acid, or dilute 
cuustic alliali solution." 

OCUXEb. 

A great cled oi’ ~ ~ u r . 1 ~  has beeu tloiie duruig the year 
iii teatiny natural pigments in  \ ien o f  tlie earlj 
estahlishuient ol’ uiie and possilil~ iiiore oil ixiiit ant1 
clisteiiilm (“calsomiiie”) factoiics in the State. The 
I ariuus iiiiiierals 11liely to be in demand are red 
oxitle, retl ochre, J ellon oche.  sieiina, and uiuber 1 or 
oil paiiits, and IT hite haoliii, iiiiloscbite, aiiil small 
cltiaiitities of the  JOT e iiigmenli for ciislempers. 

kaolin reciuiretl is piire \\bite in colour, \-er) 
lined, Tree f r o ~ i i  gri t  ant1 e a d j  grouiicl. Such 

iiiateiiul 12 ubtuinable in  the s11q~e of \\ aslied haolin 
arling K:iiiges, aiid sctliiiieiitarj cla?s from 
y, I-iolgxt, i’iau aiiiiig, 
tlie line grained l~aol1111 

(foltliieltls \I ould 1)rolxil1ly 

o i  utilising as fertilisers these 

oaiile of suitable qualit? lia,  beeii obtained at 
Jac i i b ‘ i  Well, lialyooulie, a ~ i d  Cteraldt 
:it Jiulgoorlle, C(OP\;I cli, (ieraidton, 
(‘ar1)arup. Telion iwlire a t  Iialqtroi lie, (’ossack, Ger- 
i>l(ltcJli,  C ‘ : ~ ~ ~ ) : W U ~ I ,  211icl L)twnarl\. Sieniia at Cossack, 
C; era1 (1 t oil, J :I rralln ci o tl , :III cl 1 ) eiiiiia rli . iult er n t 
(;er :iltltoii, 12arenstliorpe and Ilaiiit‘rzle! Ri\ er. 

A\ tleposit of iiiiloii~liite (rhioiiui’erons l.~oliiiite) 

Leiiii ici ci, tl:e lint u rd  colour lxiiig a 1 er) pleasing 
nile-1)liir of sliglitly x arying tints. 

T‘nl1i.j- is I ike l~  to he \I I 

c: 
lietioljolittiii ,\rea 

been further i n \  ehiigatetl. In- 
this niatter \\ as yi\ eii in niy last 

-Zniinal Report. To citlier sand lius been found of 
tlir ewq~t iuaa l ly  high t,ua!ii?- of that occurring on 
the no1 th-eastern shore of Lake Gnaiigara. hu t  sa~icl 
of escelleiit quality, both as 1 egarils physical and 
clremica1 relluireiiient,. l m  be 
ilean and (’nnninctoir, Iwiiclrs 
irinit! o C  Lahe Giiaiirara, UII 

tha t  on flre shore of‘ the lake. 
t i  0111 Htliselldeall 

n as : 
Per cent. 

Silica, ... ... ... ... 96.72 
Iroii oxide ... .. . ... 0,039 

‘ru c r  saiiiple; f i ~ r i i i  C‘anaiiiqton : 
Per cent; 

Iron oxide ... ... ... 0.046 
silica, ... . I .  ... ... 69.53 

- _  _ _ _ _  -__ 
G S TV A. .4nnual Prog. Report, 1915, p. 26. 



Sncli sands are suitable for the production of the 
best window glass 2nd plate glass. 

SALT. 

The search -tor suitable su1)ylies of salt for  alkali 
iiiannF'actiire contmnes. S o  untlergroimcl Imls of 
rocl-salt are a> yet Bnu\\ 11 
qeological structure and his 
the State :ire riot iiiconipati1)le 11 it11 their oecrii-rence. 
1)el)vsits \I liieh ha\ e I ~ w i  ~wrl;ed :\I e ~ l '  t n o general 
lylies, riz.  :- 

(I) 1)elmits  formed in tlie siiiiiiiier on the surface 
OF' lxqoon~ ancl la!iCz near tlir i e a  1,y the t l q  irig up 
of tlie \Tinter rain m-nter n 111di lras 1,een satnrated 
\Tit& sea spray. Of this t y l ~ e  arc the tlel'osits :it 
Lyntoa (Por t  Gregorj-) , Rottnest, l.'sl)eranc.e, and 
Middle Island, all of whicli ha\ e yieldetl eomiiiercial 
supplies. These de1)osits can orily be v orliml in 
suniiiier and early autii~im, and can ultiuiatel>- nerer 
yield iiiore salt per anuum that that which is carried 
into thein each ye.w by the I\ inter rain< and s]  ray, 
])robably in the most prodactire of them less tliaii 
10,000 tons per annuin. 

( 2 )  Deposits formed duririg the ilry n eather at 
xarious seasons of the gear on the srirfare of the 
nuinerous dry lali.2.; of tlie drier portions ~ t '  the 
southern interior. These are conlined to the area 
v\.ithin the 15-iiicIi raiafall line, ancl ov e their awu- 
iiiulatioii ~ ~ a r t l y  t o  tlie drying up  of the surllnce 
draiuaqe n ater carrying salt, lint iiiore laiyely to 
eiliorescence from the T-ery salt n ater n itli irliich the 
1 oroils beds of the Iakes are saturated to a deptli of 
niaiiy feet. Of this type are tlie r1el)osits at c'o~~cov\.- 
irig Lakes, Y a m  Tarra Lakes, Lake Gooiigarrie, 
Lake Iiaesiile, and inany others, se\ c w l  of mliic!i haT-e 
been \I-orlied on it commercial scale. Soiie of these 
cleyosits a1)pears capable OP yielcling iiiore than a fen 
thousand tons per iiiiiiiw, tlioiigli this supply conld 
be largely increased bg pnniping the nnclerg~ouzld 
vater  to the surfwe. The prolwrtions .of salt in 
5ome of tliese vaters are:- 

Per cent. 
Yarra Yarra Lake ... NaCl 23.03 

Bannaii's Lake ..._ ,, 12.54 

Yarra Yaxra Lake ... ,, 6.89 
Goongarrie Lake ... J ,  20.10 

Southern Cross . . . . . .  ,, 17.26 
Lake Cowan . . . . . .  ,) 18.85 
Lake Cowan . . . . . .  ,, 16.17 

Lake Preston, a large permanent stretch of 11-ater 
on tlie coastal plain about 75 miles south of Perth, 
has been suggested as a source of salt by artificial 
evaporation of the water, which is salt all the year 

round. A sample of this water collected on the lStli 
Seliteiiiber, 1918, contained 3.66 per cent. XaC1 with 
0.93 per cent. of other water soluble salts, chiefly 
niagnesimn chloride ( 0 . X  per cent.) and magnesiuiii 
siilplrate (0.31 per cent).  

The quality t i t  rlie ernde salt collected friiiii tliese 
wriouu sources, ;incl p l a c d  on the market, is indi- 
cated by the following figures calculaterl on the 
steam-dried mineral :-- . 

Per cent. 
Butt, Lagoon . . . . . .  Lpton  . . . . . .  SaCl  99.55 
Salt Lake . . . . . .  Kottncst ... , , n 7 . 9 n  
Lake Polaris . . . . . .  Southern (.'ross ... ,, 97.67 
Day Dan-ii (-+.&I. ... Southern (.'ross . . . . .  95.09 
Phi6 Lake . . . . . .  Espersiice ... ,. 99. 13 
Pink Lake . . . . . .  Esperance ... 50 

Lake . . . . . . . . .  &fiddle Island ... ). !)9.90 
Lake . . . . . . . . .  liellenger Jsla,iid .. 98.77 
Lake . . . . . . . . .  Ueiiham . . . . . .  ,, $19. 13 
Lake Kaeside . . . . . .  Leonora . . . . . .  ,) 97.67 
Lake R,aeside . . . . . .  Leonora . . . . . .  ,, 9s.72 
Lake Goongarrie ... Comet Vale ... .) 9s.97 
Lake Brown . . . . . .  Kiiiigariii ... ., $13. 56 
Lake C'owcowiiig ... Iioordx . . . . . .  ., '35.68 

Lake . . . . . . . . .  Middle lslsnd . . . . .  $19' 68 

GT PSTJM. 

The esce1)tioiially high price iiow being asked fur 
plaster of paris, none of mhich is made in this State, 
ancl the dilhcultj- of olriaining supplies adequate to 
tlie demancls o i  the building trade, have led to a11 
energetic search for  deposits o€ gypsum of a quality 

plaster. G ~ ~ S L U X ,  particularly 
6nown as kopi, is very 17-itlely 

distributed throughmt tlie State in  late Tei-tiary ant1 
Post Tertiary deposits associated chiefly with the salt 
Inlies of tlie drier pai-ts of the interior south of the 
tropics. In  eiery case known so far, these deposit5 
are not arailahle for plaster mabiug, since t1ic.y w i i -  

tain a suflieieiit amount of huff-coloured orgaiiio 
iuatter to reuder the set plaster light buff or etrey in 
colour, instead of .ix;hite. This organic matter does 
not lessen the streugtli of the plaster aud should not, 
there€ore, prohibit its iise for  m d l  plasters, since a 
Baclly tinted wall could, for a wi3- small suui, lie 
coated with a clistemper. The prejnclice, lio'ive\-er, 
against the use of Ihes? tinted plasters Iield by arclii- 
tects and builders Is so strong that no sale ~ v h a t c ~ e r  
can he fonncl for  "hem. 

The best gyps~im for  this purpose so fa r  dis- 
corered is found in  the salt pans amongst tile c.oa.;tal 
sand dunes to the south of Dongara. Typical sani- 
ples collected 11)- Inspector SSTilson of tlie Mines De- 
partment at TTTannolcl and Ihowler 's  Claiiii, at 
Dooba, shon-ed :- 

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

3. ! No. I 1. 1 2. 
ICopi. ' Seed Crystds. Seed Crystals Seed Crystals. 

I 
Variety 

... 

. . . . . . . . . . . .  .86  
95.32 21.87 28.79 

5.52 15.78 3 .63  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Insoluhle in acid 1.51 

Acid soluble CaO 6.50 4.24 
Water soluble CaO 1 27.62 



O f  tIie>e, No. 2 pro\eil to be the lmt,  yielding a 
piire \\liite, qtiiuL3etting plabter. 
almost as guud, being almost pnre white. No. 4 
yielded a cream-colxwed plaster, and No. 1 a deep- 
gmy plaster. 
h kopi collected by El. W. B. Talbot at the mouth 

of Godclard's Creek, 15 miles south-east of ICitcliener 
Siding on the Trails-Australian RaihrLy, map be 
lalieii as tyyiccil ( i i  the povdery gypi i in  ~ h i c l i  is 
found far ancl wide in  l o \ ~  dunes on the lee side uf 
salt pans aslcl dry  lakes :- 

Kos. 3 ancl 3 

G ~ p s w n ,  Goddard.'s C'reelc. 

eao . . . . . . . . .  
MgO . . . . . . . . .  
so, . . . . . . . . .  
GO 8 . . . . . . . . .  
NeGl . . . . . . . . .  
Na,O . . . . . . . . .  
K,O . . . . . . . . .  

SiO, . . . . . . . . .  
Ecso + . . . . . .  
H,O - . . . . . .  
@rg&nio . . . . . .  

Per cent. 
... 31.20 ... .29 
... 42.05 
... .s2 ... -46  
... *I4 ... *OS ... -05 
... .26 ... 3.37  ... 20.59 
... .33  
... *78 

100.42 

The colour of the set plaster made from this is 
gre~-ish-wIiik to \ eq-  pale grey. 

BERYL. 
Hitherto this mineral has iiot been o f  any com- 

iiiercial T alue, except \$hen il was snlKcieritlp brightly 
euloarecl and transparent to be nsetl as a. gem nnder 
the name5 of eaieixltl, aqiiaiiiaiiue, nucl Solden beryl. 
During the past m a r  inclniries 11m ti come from 
ilmerica €or supp1i.s of common beryl in  quantities 
o f  one to i l  upnarcls, ancl it is quite p o s 4 1 1 ~  tlrat this 
clemand could be met from tlie 

CLACKLINE IRON ORES. 
An oltportunit> occnrred during the year of visiting 

tlie iniportant b ro \~x  iron ore deposit lying about 
t h e e  miles north-n est of Clackline railway station. 
'Tliis deposit has f'or ninny years funiished the flux 
required by tlie lead awlters a t  Fremantle, and at 
least one million tons of ore still remain in sight. 
The exact form ancl origin 01 the deposit is obscure. 
Tlie main body o f  gre does not appear to !be a laterite 
(though it is capped in  places with a thin layer of 
this material), but map be the outcrop of a large 
sulphicle lode. The outcrop runs for a distance of 
about a mile uii nn east and west line along @e 
northern slope uf :I shallow hanging valley on the 
suinmit of tlie D a r l i w  Platean. The immediate coun- 
tiy rock ib i i n  isible, hiit a few ruilcs aiuap, on the 
cleeply erotled d o l e s  u i  itie idatenu, coiupletely kao- 

1onn11y garnetiferous) is  ex- 
I1 11 itle \ erlira1 Iiaiiclz of a Iiighlj- quartzose 

rock, 31 liicli uplieurs to i )e  an n1ti.n-acid pegmatite, 
as x ell :is cl) lies 01 tlolerite nnd hypcrstlienite. 

Tlie ore lia5 1)e*11 obtained from a nnmber of small 
clnarriez dimg tlic'  ou t c ro~) ,  i ~ ~ r i e  of which is more 

largest quarry, on Luca- 
ion clisclosed \\as :- 

Oft. to :Ift.-Loose yello\r pebbly laterite. 
3ft. to .jft.-lIottled yellow and bi*omn cellnlar 

laterite. 
.Xt. to l(il't.-Atoiiy 1)rwn iron ure with innun-  

ei-able veinlets uf glacsy black 
ore. 

ltii't. to  lhi't.-Stony hroiun iron ore. 
5 nere made of ayerage samples of 
io?s ot this face, a i d  also a grab 

sample of cellnlar ')to\\ ii limunite, Iiartly dnll, partly 
qlnss), Yroiu a qiiarrj on Location 18913 at the east- 
ern em1 of the i roa-har ing area, which inay be on 
U se1)arate deposit. The results were :- 

Fe,@, . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  n,O, 

&,O, . . . . . . . . . . . . . . . . . .  
Tio, . . . . . . . . . . . . . . . . . .  
SiO, . . . . . . . . . . . . . . .  

P,O, . . . . . . . . . . . . . . . . . .  
SO, . . . . . . . . . . . . . . . . . .  
ME: 0 . . . . . . . . . . . . . . . . . .  

Ha@ 4" . . . . . . . . . . . . . . .  
H,O - . . . . . . . . . . . . . . .  

CaO . . . . . . . . . . . . . . . . . .  

0-3ft. 

84.28 
} 17.70 

.67 
15.42 
10.80 
1.52 
... 
... 
... 
... 

100.39 

Loo. 17564. 

3-5ft. 

56.36 
16-38 

.54 
10.84 
13.85 
1.81 
... 
... 
... 
... 

99.78 

5-Isft. 1 16-18ft. 

76.82 
* 3 4  { 3.06  

AYil 
6 . 3 4  

12.65 
1 .19  

-02 
-16 

Nil 
hTil 

100.5s 

76.68 
} 3.22 { 

S i l  
6.60  

12.14 
1.73 
... 
... 
... 
... 

100.37 

Loo. 18913. 

2-8%. 

77.68 
1-00 
3.38 

trace 
3.62 

12.80 
1.66 

-02 
-30 
*I0 

traoe 

100.46 
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iiicompletc analyses pnblisliecl hy the pi'cseiit writer." Nore detailed analyses are I ~ L I W  avail~i1)Ic of the 
samples talieii by the State liiiiing Etigiiieei, aiicl these aye gimii belon- :- 

Iron Ore. Y c i m  Sound. 

4. 

S.Z.E. 

IIoolan. 

No. . . . . . . . . . . . .  
Collected by . . . . . . . . .  
Island . . . . . . . . . . . .  

1. 

8.M.E. 

Cockatoo. 

5. 

S.M.E. 

Kooltbn. 

3. 

S.M.E. 

IIoolan. 

87.02 
str. tr. 

2.55 
2 . M  

-02 
.11 

3.52 
4 .63  

. I0 
-10 
.OG 

2. 

8.III.E. 

Cockatoo. 

98.55 
sl. tr. 

.95 

.17 

.02 

.02 

.12 

.66 

.05 
trace 
trace 

S.M.E. 1 W.D.C. ~ W.DC. 

Koolan. Koolan. Hoolan. 

Fe,O 8 . . . . . . . . . . . .  
SiO, . . . . . . . . . . . .  
so, . . . . . . . . . . . .  
P,O, . . . . . . . . . . . .  
M,O, . . . . . . . . . . . .  

Fe,O, . . . . . . . . . . . .  
TiO, . . . . . . . . . . . .  

H,Ot . . . . . . . . . . . .  
CaO . . . . . . . . . . . .  
MgO . . . . . . . . . . . .  
Mn,O, . . . . . . . . . . . .  

73.86 
str. tr. 
25.55 

.17 

.13 

.02 

.16 

.77 

.05 
SiZ 
Sil 

97.53 
str. tr. 

. 5% 

.1s 

.02 

.02 

.02 
2.37 

.06 

.03 

.@I  

5s. is 
81. tr. 
40.50 

.37 

.05 

.02 

.24 
1.23 

.Y il 
trace 
AY il 

04.97 92.71 
tr. tr. 
4.16 7 .06  

95.59 
sl. tr. 

4.20 
.35 
' 12 
.03 
' I$ 
.40 
.04 

.@I 
trace 

tr. , tr. 
' I 7  . I 0  
. I 4  ' .U3 
*20 1 

? ? 
... ::: j ... 

... ... 

100.76 100.75 

60.91 
.01 
.050 

100.54 

GS.99 
.01 
.oos 

100.59 

41.43 
*02 
a010 

100- 71 

51.70 
*05 
.a10 

6S.27 
.01 
so09 

Fe . . . . . . . . . . . .  
S . . . . . . . . . . . .  
P . . . . . . . . . . . .  

E m e r y  ( impure  ulumi7icc), Xicheiida Riuer.-lIeii- 
lion was iiiade in my lireviuus Annual Reportt of 
tlie occurrence in  the T e s t  Kimberley District of a 
considerable quantity of impure coruiidum (emery) 
suitable for tlie nianufactnre of mrious types o f  
abrasives. Aii anal\& since made of this sho-n-s tlinb 
it contains :- 

Tlie ores are coinposed mainly of haematite and 
cliiartz with siiiall quantities of magnetite, ilmenite, 
felspar. etc. The3 a l ~ l ~ e a r  to 1)e of sedimentary 
origin, being interbedded mitli quartzites and coti- 
gloinerates, and .;lion ing in  thin 
crains of cluarti 
ancl secondary clialcxlony. 

Esclncling No. 3, irliich \ \as  a sari'ace gravel 
cemented with lateritic material, the ore a\ erages 
(jl.24 per cent. metallic iron, nitli 10.85 i)ei* cent. 
silica, a i d  only 0.01R pliosphorus ; l i d  0.036 snlplinr. 

l h e  imnieiise size of tlie clelwsit, its high qraile, 
aiid its situation on the very shore of a cleel) land- 
locked harbonr, make it rank ab  m e  of the most 
important ircin ore deposits in the ~vorld. 

r ,  

Em e ril, Rich en da 

M,O, . . . . . . . . .  
sio, . . . . . . . . .  
Tio, . . . . . . . . .  
Fe0 . . . . . . . . .  
CaO . . . . . . . . .  
MgO . . . . . . . . .  
H,O . . . . . . . . .  
Carbon . . . . . .  

River. 
P0r cent. 

... 81.90 

... 3.54 

... 2.76 

... 2-30 
1.. *91 
... siz 
... 8.0s 
... a 6 0  

99.98 S~IXERAL NOTES. 
tlie iiiatiy iiiirierals submitted during the 

eterinination aiid report as to their ecoii- 
the fol1o:rine are notemwtliy. 

inite cold crlictiiiimte of 
O'ON cc i i t l  mc(gt iebitci i i  1. SninDa,z.--rl belt of terpen- 
tine coiiiitry lying hetn eeri the Midland Railway and 
the ~ ~ o o i i i a l l i u ~ - ~ ~ a l I e \ \  a Ilailway has ali*eady 1irm eil 
of econoiiiic importance by yielding coimnercial snl)- 
plies of asbestos ( antliophyllite) . Recentlj- surface 
1)oulders of eliromiferoLis spine1 h a w  been cliscoi eretl 
1.n er 1)ortioiis of its outcrop lying east of Namlian, 
aiid these may lead to the location of a T-rorliahle 
deposit o f  this infu\ible and chemically inactii e 
nxiiieral suitable f u r  use as a refractory liiiiiig for 
i ' i imaces, etc. nalysis o €  the mineral s1ion-s that 
it is tu lie cl: as ('eyloiiite, the coiii1)osition 
lieiiiq :- 

C'erilonife, Sninba,h. 

Per cent. 
MgO . . . . . . . . . . . .  13.65 
PO0 . . . . . . . . . . . .  17.45 
Mn CJ .26 
Fe,O, . . . . . . . . . . . .  3.80 
$1,0, . . . . . . . . .  42.09 
('r,O, . . . . . . . .  
Si02, H,O . . . . . . . . .  

( '11 I ' O  m I [era i i  5 8 1  1 I )I el 

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

- 
100.01 

Rlieroscopic examination and caleulation froiii tlic 
aiialpsis indicate the miiieral composition to  be :- 

Per cent. 
Diaapore, Al,O,. E,O ... 53.9 
Corundum, &,0, . . . . . .  31-2 
Kyanite, M,O,. Si0, ... 6 .9  
nmenite, FeO. TiO, ... 4.9 
Grossdarite, 3Ca0. Al,O,. 

3Si0, 2.4 
Rut,ile, TiO, . . . . . . . . .  
Carbon, C . . . . . . . . .  

. . . . . . . . .  
. 2  
. 5  

100~00 

This contains more n ater ancl less iron than the 
uiual rim of emery. I t  is, horever. Iiard, sharp, and 
0 1  cwelletit cjualit?- for iiiclnstrial purposes. 

Emerg, Ilothm~iw.-Emery has nlso beer1 funnc\ 
iiear Roehourne iii loose iurface boulders which 1ia~ e 

t 1)eeii tracecl t o  their original matrix. This 
ha> the follon inq composition :- 

Eniery, IZoebotcnie. 
Por cent. . . . . . . . . .  S5.78 

. . . . . . . . .  6. IS 

. . . . . . . . .  2.42 
.4( i  
.20 

. . . . . . . . .  1.92 
. s 3  . . . . . . . . .  2.0s 

99.87 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
- 

... 

... 

... 

... 

... 

... 

... 

... Cr,O, 
R,O 

Specific gravity . . . . . .  4-12 -- 
* G.S. W.A., Bulletin 67, 1). 134. f G.S., W.A.. Aiuinnl Progress Report, 1918, 11. 37. 



Tlie exact mineral composition of this material has 
i1ut beell elucidntecl, but it i s  a complex mixture con- 
taining bet\ieen 60 and i O  per cent. oi' corundum. 
I t  makes tin ewellent abrasive. 

Gibbsite (lrydrctl~. 01 ulzwr2.i) ) , ?'0~2yccy.--Tllis 
ruiiiernl forms tlie chic1 constit , uf ljatisite, 1% hich 
i s  the niain boiirce of inetallie nliuminiuin. An ac- 

the Darling ilanges \ \as 

the xriler 111 the Annual 
The richest ore so f a r  

exanlined has come i'rom Toodyaj-. one sample yielcl- 
per ceii;. ui' acid-solnble alumina. 
(fluoplioapliabe of c a k i i i m ) .  Ves6o~ ia . -  

rnl occurs abuiidantly in a coarse albite- 
Liotite-quartz iwguiatile T ein a t  tlie 3Wt. le\el of 
tlie Edna I l l r ~ j  Ueel)? h h e .  The mineral i s  in long 
itrisinatic crjstuls L I ~ )  to 1.5 inchei in length and 0.1 
incli in clinmeter, ni th  a density of 3.13. The colonr 

en (Ridgx-ay 35" i, French green). 
(siliciit e of  potassiu )n cind crlzimiizi~~ni ) , 

-Potash kelspar of a sixcl and quantity 
suitable for  use in  mL&iiig porcelain m d  semi-porce- 
lain m'are, has been opened up a t  IAondonderry, where 
i t  occurs i n  coarse pegmatite veins mtl i  quartz ancl 
mica. For this purpose it should be \er\- free from 
iron compounds. il l e ry  pale gie? microcline from 
the Marshal Foch ALL. was fount1 tu carry oilly 
0.0056 per cent. of ferric oxide, and a nliite micru- 
cliiie from ilie General I-Iaig N.L. 0.0112 per cent. 

Xltigraesife ( cn ,bumie  of mng)zesiziiiz ), Corrigiia ciizcl 
Iiitnzmi~zirz.-In x ien of the increasing manufacture 
of sore1 cement in  Australia anti the lcmg distance 
(400 miles) ~ ~ h i c l i  tire Bnlonp miueral has to t rm erye 
t o  reach tlie coast, it is interesting to note tlie lxissi- 
liility ui' obtaining coinruercial su1)l)lies of inaqiiesite 
in  the Eastern TS'heat Belt at ('U 

from Perth) and Kumminin (IS? mile. 1. Partial 
hulk sampleh of larce surface boulder3 

-hmystalline magnesite ircm iliese places 
slitin-eil :- 

Corrigiii Corn,& K:im 
B. m u .  I A- 

- 

I 
MgO ... 46.92 44.56 

C ~ O  . . . . . . . . .  trace 1 1.92 
Equal to"iIgC0;' ... 95.12 93.18 

. . . . . .  

46.M 
97.54 
trace 

These are all fairly high grade magnesites snitable 
for commercial use. 

potassium i . Horseslioe.--il \-er)- pure psilonielnne in 
hard dense niasses haz heen obtaained in commercial 
quantities neaP llorseslioe. Its composition \Tas 
Iound to be:- 

Per cent. 
&hO, . . . . . . . . . . . .  75.36 
MnO . . . . . . . . . . . .  6.00 
Fe,O, . . . . . . . . . . . .  4.56 
sio z . . .  . . . . . . . . .  1.09 
Also 8 . . .  . . . . . . . . .  1.91 

P,O, . . . . . . . . . . . .  .11 
R,O . . . . . . . . . . . .  3.37 
R,O . . . . . . . . . . . .  3.11 
Wa,O .53 

PsibnzelnFie ( J r  t i i l roz~~ iricingaizite 01 nic/x:japiese n n d .  

BaO . . . . . . . . . . . .  1.06 

. . . . . . . . . . . .  
Udetermiued . . . . . .  3.01 

100.00 

This mineral is suitable for  use in manufacturing 
steel, peimanganntes, or glass. 

iol1le (hyciroz1a SI1 e 01 ul,uii&iTiiuitt U H , ~  magne- 
nr ),  Il-tatonrcc.--'rhis mineral, not p w i o u s l y  re- 

curtled I'or tlie State, has been found in some abund- 
m c e  in ii pagmatite xeki at a depth of 566 feet in 
the Ecliiu X a j  1 )eelis c+.Ai., Kestonia. The mineral 
ii in large ronntletl masses \\it11 a strongly marked 
basal parting, aiiil le5s e\ ident cleax age (010) at 
iiglit angles ihereto. Owing to the strong pleo- 
cliroisiri of the species, the colour is illusive. A t  a 
little distance it a,)l)ears cement grey, but closer in- 
spection slions it xiulet tinge in some lights and a 
tlull green iii otliei-. Alteration in the direction of 
a mica has gone on t u  a large extent, the mineral as 
a liole h a 1  ing lion- the lollowing composition :- 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

Per cent. 
... 45.10 
... 29.57 
... *24 
... 4.26 
... .3s 
... 9.56 
... 1.06 
... 1 . B i  
... 4.2s 
... 4.42 
... S a l  

100.14 

I'UGLlUATlONS. 

The repolls 01 in\ estigations made at the public 
ense ancl issued to single indi \ iduds are not in- 

i i e q e n i l j  not put to any good use by those persons. 
Yor this reason lmmission is gimn to the Depart- 
uient tmder the Asstxj Regulations to publish the 
iebnlts c t i  sucli in\ estigatioas, and this permission 

en nchmtage of in  the pa,st uiicler 
such conditions i i i  to sakg  tiard within reason the 
interests of those u ho submit material for examina- 

This has I,een doiie so judiciously that no 
1011 has exer been taken to this action. I t  has 
he practice to puLlish iesnlts of local economic 

interest in departnieutal Bulletins ancl Reports, whilst 
iiiatterb o-t purely scientific o r  theoretical interest 
~i liich crop up in  the course of the ~ ~ o r l c  of the labora- 
torj- are published in the journals of scientific 
societies. Tlie publicity thus giwn has been pro- 
ilaetixe oi' much good, the ~voi'li clone free by tlie 
laborator>-, ancl the information collected by it, being 
niacle awilable ultimately to eT ery one throughout 
the Stare n h o  is interested, instead of being confined 
to one or t n o  indixiduals vvho ha\-e failed to put it 
to anj good use. 

i t  is regrettable therefore that during the past 
>ear  there has been an almost total suspension of 
1:ublicat1on by the C+overnment, the only reports 
1>suet1 being tile Annual Report for 1918 and Bnlle- 

."rhe Sources of inilustrial Potash 
liti." In atlclition ail article 0x1 

lislietl by tlie Chninber of A h e s  
111 tlreii ~ J ~ t r i i i ~ i i ~ l , ~  <intl :in tnticle 011 ''The Llssay of 
All~iiiite*' in the ('lie~iiicul Engiiieering and &fining Re- 
\ 1e\\ 01'  JLell,oru~ne. ! 

fifleil **Oii (:em hi t i te  at C+irigin, \Tr.S'est- 

lici," 11 :I\ snlnuitted to the hIineralogica1 
i t l o l l  ) ,  uiid :I ~ ~ o i i d  "011 Hisingerite 
XI*' t o  tlw 12o?al Sjtrciety of Western 

' h i e  4ioulil albliear in print eal;ly in A\iistrdia. 



this year in the “MiYeralogicical Magazine” and “Jour- 
nal of the R o p l  Society of Western Australia” 
respectirely. An article was written for the Colonial 
Secretary’s Department on “Geological Features of 
the South-Western Caves District,” and for  the Fed- 
eral Government of “Snlphnr Ores in Western Aus- 
tralia.” 

The series o f  monogralihs on the mineralogy of 
various restricted districts of the State, which TTXS 

begun in 1911 with the account of the minerals of 
Iialgoorlie, has been continued and an account writ- 
ten of “The Rlinerals of the dsliburton and Gnscoyne 
Valleys.” No authority for  the printing of this has 
yet been obtained, nor for  “The Minerals of Comet 
Vale and Goon<arrie,” written in 1918. 

PETROT,OG IC‘AT, \TORR. 
(R. A. FARQUHARSON.) 

The ~ ~ o r l i  for the past year is con\-eniently siiin- 
marised under the folloving Ireack :- 

I.-Deterininations and l iepi i ts  f o r  the Ceologi- 
cal R ~ i r ~ e g  Staff. 

II.-~eteriiiinations and Reports for Mine ilfaaa- 
gers, f o r  otliei- Departments, fo r  Pros- 
pectors, and the general public. 

III.-~Iiscellaneous. 
I.-Deterrni)iCttioiis mzr7 R a i ~ o r i s  for the Geologicnl 

Swvey Btaf  :-- 
A considerable Imrt of the worli f o r  the year has 

again been the deterniination, descriptimi and cone- 
collected by the officers in the field, 
the officers concerned of the geologi- 

cal problems of each district, and careful consirlera- 
tion of the field occurrence of tlie rocks n-ith tlie as- 
certained microscopic c1raractei.s. The results of this 
morlr are  that. so f a r  as field data and specimens can 
be obtained, the malqiing, IT hich slioulcl be, and is, of 
the ntniost importance to poiliectors, and in  lii e 
mining fields to niilie managers, is as acciiriite as 1117s- 

sible. 
As in 191S, howeier, an  increasingly large part 

of the work liai heen inrestigations for  mine maaa- 
gers of problem% arisixic in the coiirse of their ~ o r l i ,  
npon the solution o f  which 1 he Flit ure dewlopinent 
of their mines to  a large eytent depends. 

The total niimlier of sections cut and registered dnr- 
ing the year \\-:is 336, hut, in addition to  these. I h a w  
myself cut 190, a, niiniher which comprises those cnt 
for cleterniinatioiis €or piwsliectors, for  those en- 
gaged in niininc, ancl For the puhlic generally. 

The snites of rocks e-mninecl iricliide those froin- 
1. Leorzoln, Ln i*t,rto i t ,  1 nnconda, 

ment of the different rock types met IT 
trict was pilen in tlw Aiinud Report for 191s. 

tement of the petrology, ho.i\.en?r, inclnrl- 
fication and a correlation o f  the rocks  as 

preparecl early in  1919. for  M u .  Clarke, for  m e  in 
the preparation of his Bulletin. F o r  reasons of 
economy in printing, this has not been publisher1 as a 
separate chapter, hut the infornintioii has been in- 
corporatecl in  Rlr. ~l~l4:e’s te.;t. 

The Poi i tkem P o r t h i  of t he  Ynlgoo Goldfield. 
-As little or notliinc m ~ c  Imon-n of tlie geolog? of 
the southern portioii of thiq Goldfield lyinq to the east 
o f  Lake Moore and sonth of T a m e  Rirer, i t  nxs 
considered adrisahle to despatch a geoloqical suirve~ 
party to  ewmine the country and to ascertain 
n-hether any of the Gwenstone helts di ic l i  occur fnr- 
ther to the nortli and north-west e-itend to ihc south- 

2. 

ern part o€ the field. The specimens examined are  
Ilwted bg JIr. Talhot durinq the coursc of 

I ~ T  ey. They include- 
icitite iiiicrocliiie granites. 

ites and i’elsitic qnartz porplisries. 
Shwred chlorit ic-qunrtz rock with grains of a 

secondary iiiinernl cIon1stMly refelr.i-ed to  
kyanite. 

A\ 1111 ihihcrlised mid x o i 4  ised qnartz-dolerites, e16- 
rliorites, etc. 

H~-per~thene-hirriil,lende ancl liypersthene g d i -  
bros. 

3Iicrope~matitic rlnnrtz-cloleuites. 
On inq to the n e c e d y  of economp in printing, the 

resd ts  hare not been put into a s 
have been incorporated in  A f r .  T 

3. The I l s h B u ~ t o n  Druimge 
the conntry drained by the A s  
1:ireest rivers in  the State, hac  in the past produced a 
cirnsiderahle amount of gold and other minerals, and 
it ~ r a ~  tliercfare consideved ad+able in the interests 
of nrinina gene1 xlly tci ha-ie an cs:iiiiination made 
of that part o f  thi. area not pre.c-ionsly visited by 
n n  officer of the Geoloqical SnrT-ey. The rucks es- 
amined ’Ivere those collecteil by Mr. Talhot while en- 
gaged in a wroey of tliis conntry. 

Sedinrrntary rocks : fei-rugiiioii~ sand<tones, dolo- 
mitic and other limestones, chloriiic grits and 
arl;osey qaartiites. etc. 

Ll cirl and bas ic  Ixras : Rliy\.olitic qiiartz porphy- 
r liasaltic dolerites, 

sed inicropeqmatitic 

They include- 

quartz dolerites, zoisitic epicliorites. 
C‘liloritic and felspatliic qnartz porph5Tieq. 
Riotite granites. 
Knotted micaceous schist s. 

I n  the course of the rwniinntion oC these rocks an 
inwstimtinn was iiinile oF the presence o r  absence of 
a m  sedimeutarg niPtamorp1iic minerals i n  sweral of 
the liinestonps and dolomitic limestone.: o f  the ai-ea. 

The resnlts of fhe  work 1ia-c P again, for the sake of 
eminmy. heen incorporated in  Alp. Talbot’s text. 
1. RoTq~ri.-TThese %-ere collcrtetl hy Mr. Feklt- 

inanii in the coiirse nf his  in\ (.stiration of the occur- 
o f  the nei~lihourliood. 

e i*ncl\: type.: finin4 inclndcil hornhlendiie, chlori- 
i s e d  rliiart7-epidiorite. 

icfly of quartz, while 
ortion of these 1-aries 

colrsiclerahlv in ilifferenf saml~les. T n  some, cpartz 
and mica are fairly e ~ e n l ~  halancecl, iii othm-s qiiartz 

ake tip i i~nr ly  the r r l io l~  of the rock, 
kno l in  i i  lir far  tlie most ahnnrlant 

-5. -1  rritzo TJistr?t.-Tii an early hiilletin of the 
C~colo~ical Siirwy thesc rocks mxe clac.ceil as sedi- 
mentary t nff.; graclinc into fcrrnqinow sandstones. 
Reccnt emmination, h o n w w ,  at the request o f  t he  
Goreminetit Geoloc!ist, oF vrfiniis oP the ivpical rock 
shon s that ther  are  in militv Iiiglilv ferruginous and 
rrli~pathic~ yd.;, wine of i ~ l i i c h  Iia~-13 n distinctl- 
lmiileil striictnre. Tht~ a%sig-niiip of a tufaceons 
oi*ioin to thein via5 aiiparently clne to tlie alleereil 
Inwerice of isotropic. glnss between the eranufar 
qii:irti nnil iron nre. This so-called glass, hon-e~er, 
is really in part knolinic innt~rial  of w r ~  low irire- 
fringcncc ;tnd in 13 opal, Y o  typical minerals, 



in volcanic rocks 01' 

ion t d  any  ol' the 

~ i i i d  *1f er? .ies.--Tliclse Ti-ere ob- 
the I T I I ~ I W  01' nii clxatiiiii- 

illaiigie, and cif a mining 
(1ikKciilty ;it Xenzies. The \\'allangie rocks were 
examined I\ itli tlie object of cletermining tlie countrv- 
ri)ck of the And; its relntion to that of other gold- 
lieltlb, nntl the iire.;eiiee or absence of acid dykes. 
The  roclis froni near Xenzies n ere cliic~H> interestin. 
oninq to the discovery by Alr. ('larlie o f  an ontc+rol) 
o f  \\hat Iiroved to  

7. The Iiinilicrl ?o~.-Tlie materials on 
wliich this relrort voniist of collections o f  

r1escni:ril in t lw  I)alletiii, :n i t1  D fell- clieniii.ii1 :nialq~ - 
v s  ninclr i i i  I!NJ2. 'Tliew itre t h e e  se1,nrate collec- 
tions, c,ai.li niailc 011 e\i)lori )eclitiinii \I hich at  
tliirercsnt tinies t r a ~  ersetl rli tract4 ol' this 
little-lino\\ 11 dii ision of tlie 

h i e  \\as tliat ir1:iile 

liy the 1Gnlbedey I<\lilorinc E~pedi t ion  vonilucterl 
by >,Yr. TC. T. I-iarclman in 1SS3, tlie general results 
of' \I liich n ere i)nblislied in the olnme of Geological 
Sarvey Airnual Reports for 1871-18!)1. The coniitrv 
traxersecl \\as that betvieeii Iatitudes 16" 35' S. anil 
18" 30' P., nnil hetveen lonqitudes 12'7" 10' E. ancl 
E ( j o  50' E., comprising the district h oiii Roelinck 
Ray to the T.eopolc1 I32 and betxveen Port  0s -  
lx~rne  and a line riinii' s txir i ls  n little to tlie 
sonth o f  the Fitzroy R 

The seconcl cellection sts of those rocks ob- 
tained by Messrs. A. Gib)) &Initland and ('. G. Gibson 
in 1901 when nttached to the Brockman Exploring 
Expedition. The parts ltrred by tliesr officers in- 
clniled the nei~lihonrhood of TTTyndhain: the gorge of 
the Isdell Ri.i e r ;  the laud to the west, north-rest, 
ant1 nortli of tlie S p n o t  Tablelnnd, iiiclnding the 
Synnot ('reek, Cliarnley River 
River gorge ; tlie eastern Clariks of tlie Hardiiiq 
Rancc ; thci vicinity of Mount TCitcliener, Jlnunt 
LwII ,  anil Momit T r e w r  : thi. upl)er reaches of  the 
Priiiee Resent River, and JIouiit Bauii: and sonic o f  
the liills (overlooking Napier TZroome Bay. 

Tlie third collection comprises tlie specimens prc- 
seiited to tlie Geological Survey Miiseuin by lir. IT. 

zzeinlil. who in 1905, \\-bile attached t o  
nd's party, made tin ewiiiiiiation of the c( 
nq ilie May. Lennnrd, Barker, Adcock, Thros- 

c d ,  T'pper Fitzroy, EIann. Rarnett, Tsctell, Spri  
I,o\ver Cliarnle;v, niid Txmrer Calder Rirers. 

Ov ing probably to the nature o f  two of tlie exlie- 
tlitions little or 110 inforiiintion ~ i i s  a t  I i m c l  nit11 re- 
q:irpil to the field occiirreiice of the rocks and their 
nintiinl relations, ancl conseclnently each specimen 
\\-as considered and tlescrihed separatelv. Moreorer, 
after. examination ol' the> yeviiiiens mcl coinparisoii 
of the rcqistercil i i i i i idie~~ with those field niinilieri 
? k e n  in the respectire piildislwl accoiints of tlic ey- 
pedition, it WDS foiiiitl that Iw>bal)ly i)v inc to the 
11iIKcnlties of traniport and t o  freqnent reinox-ali 
rven in Perth, a ronsiJerablc nninlrer, esliecially of 
TTari1nian'- rocks, ? R T - ~  l xen  altoqether lost. 

17 a< meniliers o f  one 
lint1 i h t  iciliinentarv, 

igiii>(>us ancl nietaiiior~~liic. roclts are repi-eseiited, the 
igwous ty lm heinq nibre iiiiiiieroiis than the others, 
~~louql i ,  of coiirsp, it cloes not follow that igneous 

hite-andalusite whist. 

T l i ~  first cwllection in point 

rocks really occnpy a greater area (if country t11m 

do the sediiiiriit;u tincl niet:iiiior~ihit rocks. Tlio 
seiliincntary rock comprise cluartzites, cliloritic 
grits, arlwses. liiiiestone5 aiitl dates. O f  the il"art7- 
ites, boiiic w e  snc.nrqI--ivIiite ant1 fine-.rained. o thws 
red J'erruqinous, others again re11 \Tit11 earthy 11 
tite or b r o \ ~ n  linurnite cement. The chloritic. 
i i i i A  all fine-grained n itli iiiricli fine scdy  yello 
grwn cliloritc.. A fe\v are indistinctl\- laiiiinate 

largely cxl- 
cite, are far inore coininon in the district than the 
niuiil)er o f  sl:ecimeiis 11 iriild lea1 oiw to esl)ect. ,111 
w e  fine-grained, some 1)inIi in cnloiir, R 

rc3lic.s of organic remains, and onc~ is noten 

l.iniestones, in \\ liicli the c*arlionate 

Is cif zinc hlende. 
qneons rocks there :ire tlistingnish- 

or  sheiirctl. niul the non-foliated. 
nlirise liornhleiitle schist, ehlorite 
sliearetl eliidiorites. Tlie latter-thc 

~ioi i - fol i~i ted-co~i i~~~~ise 1-esiciilar cir nmygdaloirlal 
Its or tlolerites, hastdtic dolerites, ani~~liil~oliseil 

c clii"rtz-tlolt.rites, fine-qraineil fibrons 
epirliorites, granites, tnffs and a"- 

gltriiierates, and a inicn-lencitite. This lencilite. 
n-hich is the most remtirliable i-oc'lr iii the \~-1101e col- 
lection, conies, awiirding to the register of Fitz- 
cerald's slreciniens, from tlic Leiinard River, near 
Xt. Eliza, T e s t  Kiinberley. From the composition 
and strnctnre of the rock ancl from partial analysis 
to determine the amount o f  potash and soda present, 
it has been deterniiiied as a mica-leacitite, i.e., an a1- 
Baline hasir lava, witainino. cliloritic xenolithh. Kn 
similar rock has ever before been recognisecl in 
Tes te rn  Alustralin, and when regard is paid to the 
locality at \diich the rock is said to hare  been fonnd 
+beyond the sontliern escarpment of tlie Leopoltl 
Ranges and diie east of Derby-and to the fact that 
throwhont the Kiniberley District no other alkaline 
wlcanic rock has been founcl, and to the fact tha t  
nothing lias been recorded as  to the mode of c i c c w -  
rence of the rock, some c1onl)t arises whether the rork 
reallv came from the localit\- ziven. &Iic:i-lencitites 
of very similar if not irlenticd character are v ~ l l  
known in Java, and it is conceirable at any rate that 
the rock is a stray accidentally introduced into the 
cnllectioii from one of the .Jarti boats. Shonlrl sub- 
scijnent travellers prore  the locality to he correct, 
the rock will fnrnish evidence of a close roniiection 
betv*een some of tlie rolcaiiic roclis of ;Tars anil some 
from the ICiinherlev District of TT'estern L4nstralia. 

The nietamorpliic rocks are represented in  the col- 
lection only hv tv-n specimens. oiie froin Del-il's Pass 
a i d  the otlier from Graiiite ETtiIls, Xarqaret River. 
The former is a qnrnetiferoiis chlorite-rpartz schist, 
with sinall grains o f  a swonclarg niirieral doulstfnll\- 
Yeferred to anilalusite. The latter is A liiotite-silli- 
inanite gneiss. Both rocks are lrrohal~lg the resnlt 
of seyere iiynainic iiietainorpnisni of pre-e\-istino. 
sedimentary series, and it is hichly likely that other 
tvl'es n-ill siihserIueiitly be founcl in the same locali- 
ties. 
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confirms rny remarks in that  Report that those res- 
ponsible for  the roiicluct of mining operations are 
becoming iraore and more alim to  the value o f  an 
accurate liiionleclge of tlic cliaracter, origin, altera- 
tion, and relation t o  one  anoilier of  the rotbs of ;lay 
mine or of several mines, anil the influence of those 
factors on the clex-eloi~nieiit ant1 future of the mine. 

The inrestigatioiis carried out nncler this liead iii- 

elude :- 
1. Determination i j f '  rocks from the ('ar1)iiir 

Mine, C'oolgarclie :- 
These specii1iens \\-ere sent for  examination for the 

purpose of clearinq np some dificnlties met with in  
the working of the mine. One 1)rox-ed to  be a porphy- 
ritic andesitic basalt dyke similar to those found at 
Sandstone, the Corinthian mine, et,-. Another ~ f a s  
a finely foliated silicenus facies from a zone of in- 
tense sheaxing, in all probaldit? a n  altered form of 
the country rock iinprc~natctl with iluartz:. 

2. Detennination ant1 ciirrelation of rocks from 
Westonia sent down by IIr. 13. 6. Stokes, of the 
Golden Point Aline :- 

The main ob,iects in  sending down these rocks vere  
to follow if possible or to pick up the course of the 
auriferous facies of tlie Edna May gneiss, and to 
acquire some idea as to  how f a r  tlie stmctnre of the 
more recently opened mines corresponded with or 
differed from that of the older. All the specimens 
were examined in tlie light of tliese two main aims. 
Amongst the rocks determined were : 

(a)  A so-called sillimanite-schist from the Golden 
Point mine. This prorerl t o  be a qrannlitic treniolite- 
felspar schist. 

(b) Several specimens of granulitic hornblenile- 
felspar rock and schist from the Golcleu Point and 
Central mines. These n-ere sent particularly f o r  
comparisons with the Edna May auriferous gneiss. 

(c) Schistose amphibolite or liornlileiide schist. 
Granulitic and impei*fectlg foliated hornblende- 
felspar rock of dioritic character, similar to the Edna 
May gneiss at the 245 feet lerel in Duff's Bore, hut 
without quartz and r i thont  the brown-red biotiie. 
Finely foliated extremely felspathic felspar horn- 
blende rock. 

(d) Bore cores from bores pnt  down by Xr. Stokes 
in  G.M.L. 2716. Last year horinq operations were 
begun by Mr. Stokes on TA. 2736 rrith the object of 
determinino. n-hether the auriferous Erlna &lax- pneiss 
lens extended eastward. At tlie same time I!&*. clollins 
of the Consolidated Extended mine startetl ci-oss- 
cutting to  the hoiindary of his lease, so that with the 
cross-cut aiid the line of bores more or less at riglit 
angles to the strike of the Erlna 3Za.i. lens. a fairlv 
accurate knorrledge ron l r l  be ohtaiiieil of the char- 
acter of the roeks to the eaqt of the lens. Sainldes of 
bore cores n-ere sent darn from time to  time bx- 111.. 
Stokes f o r  determina~ion and coinpnrison with other 
rocks of the field. Tn all at least six bores Tpere pnt 
down but the rock inet n-ith was inainly decomposecl 
or fresh aaniilitic lioriihleiide-~~p-l.o.rene schist, tremo- 
litic antholh-llitic hornl~lenrlite. OT siinilar to  thr 
faeies in T)iiff's Bore af 465 feet .  No rock similar t (3 

the Ednn >lax- g m k s  v i l s  encoiwtered. The rwlr.; in 
the Consolidated Elrteniied mine were maniditic horn- 
hlende-gn piss an rl anthoph yllitic (trein olitic) 11 nrn - 
hlenrlite. 

Tnwsti&ions o f  rorlrs collrctcd 11)- me from 
Westonin :- 

3. 

At the  end of July as the result o€ requests made 
1 ) )  AJ aiiagers o L  the Golden I'oint aiid Consolitlatetl 
Ihtentletl Xines, I x~ as instructed to 1)roceed to  

eitonix to examine the rocks of tliese t n  c) mines ant1 
ie I~ore cores from L. 2716, aiid from this esamina- 

tion t o  form some conclusions as  to  tlie possibility 
of an extension ol' the auriferous Eilna Maj- gneiss 
to the east. In  ncldition I took the opportnnity of 
1)eiiig on tlie field to examine the rocks of tlie different 
mines aiiil of t lie neighbourlioocl generallj- in order 
if l)ossiI>Ie to  siipi)lemeut the information already 
~~uhlislietl in  iny arl icle on the Petrology of 11-estonia 
in l~iilletin il. 

The conclnsioii, arri7 et1 at from tlie consideration 

1. There ii a ilistinet band of gneiss m-hich ex- 
tends from tlie neiglibourhootl of tlie Recovery Mine 
io tlie ('unsolidal et1 : i d  Golden Point alines through 
the 1)eei)s aiiil ('entral Mines. This gneiss is bor- 
derccl on the foiitn all side by a granulitic hornblende 

list (or qneisz n ithout quartz), wliich also occ~irs 
shafts I~et~x-een tlie Cheenfincli and the Deeps. 

91f7I1ile there iq some resemblxiice in places between 
this footn-all greenstone and tlie Etlna Alay gneiss 
itself, on tlie \rliole for  mining purpose5 i i  must be 
reqarded as the country rock of tlie latter, and conse- 
qiienily as distinct Proin it. 

I n  the Recovery Aline there appear to be two 
facies which though resembling each other very 
closely in aljpearance ant1 structure yet diri'er in that 
one contains cluartz and the other does not. The 
f'acies n-it11 quartz, whidi is a gneiss practically iderr- 
tical with the true Edna May gneiss, occurs oiily in  
sinall amount in  this (Becox-erg) mine, and orring to  
ilie lex el in whicli i t  occurs being nucler n ater, it \ms, 
imfortunately, not possible to  examine the relation 
between the two facies. a s  a rerg similar rock to  
this qnarlzless gneiss occiirs at the 321 feet level in  
the Central Aline, and at the 060 feet lerel in  the 
Deeps Mine, it is probable that the two facies are 
cenetically connected. I n  regard to this question 
niuch clepencls on the oriein o f  the Edna Nay gneiss 
itself and on the origin of the quartz. In the Central 
Aline at 321 feet occurs a rock closely akiii to a 
granoiliorite, and in the Deeps at 760 feet a pyrosene- 
ereen horiil-Jlenrle-felsl~ar gneiss with grains of 
bphene. From n comparison of these rocks n-ith many 
sninples of the Edna Map biotitic oneiss, and 
i'rom R cimsideration of the nature of the Edna BIay 
cneiw a t  rlepth, as revealed in T)nff's Eore, the con- 
clniion is inex-itable that the oridnal of i lie aurif- 
erous qiieiss inas a rock of innnzonitic or gpnodio- 
ritie t>pe .  ss already stated in Bulletin 71. Some of 
the claartz appears to he oriziiial in the rock, hit 
Prom tlie eiioriiinns qnartz 1-einlets in 
saiuples of the Et'lna , it  i.; highly prob- 
able that iniich of it aail has been pro- 
ilnrrd 11)- a Biii? of lit  p n r  l i t  injection. Sxiiiples 
R.om the 1iorixr)ntal lm*e that I\ :E p i 1  

Mine p r m ~  i o  be R $ranodioritir cii 
The liiotite (1)rmn-red) mieiss 1) it11 ilnartz is ,  

tlierefnre, ;in alteration roduct o r  a cranodioritic 
i m i l i i i w l  I n -  the iii' ii5ioii of 1 )eenratitic c, iiartz, 

nnrl by  severe earth inowment s whirh h a w  bvoiiqht 
ahont :I pronouiiccil ciieksic strnctnre. ?To secconrlary 
minerals of metainouphic orizin, siicli as scapolite, 

, T-cere foiitid in any sample o f  thiq 
qrieiss in the mines examinecl, 

ie fifty specinlens are as follow:- 

2. 
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3. The Ecba May gneiss is an iiitrusil-e rock, and 
is not sedimentary rock metaniorphosed. Specimens 
were obtained from the Deeps. whicli slion not only 
a contact betn een the chloritic hornbleiidite of the 
footwall country with a ljronouncecl sell age of gneiss 
at tlie jnnction and an alteration both of the chlorite 
ancl the hornblendite to brown or black biotite and 
of the clilorite of the gneiGs to brown biotite. but 
also clear incorporation of fragments of the footwall 
hornblendite in  the body of the gneiss. Also, n-hilo 
the body of the gneiss of this contact is similar in  ap- 
pearance to the Edna Nay gneiss and to  a qreat 
extent to the quartzless gneiss of the Recoyery, the 
selvage vontains no quartz-a faet which again snq- 
gests a genetic. conmetion hetween the t v o  facies in 
the Recovery or the occiii-rences of tx1-o facies, i i n e  
ivith qnartz and one withont qnartz, in  the anrit'er- 
oils lens. 

'l'lre w-called silliiiiniiite-gneiss or schist o f  the 
Deeps Mine is really an amphibole schist with nearly 
ctilonrlcss ~irisiiis o f  aniplribole produced probahly 
hy contact action of the atite dykes on a chlor- 
itic hornhlenilite. T ~ P  thesis of flat .'saddle 
reefs" in the TTestoiiia therefore, has, in my 
opinion, nio jnstification n h t e r e r .  T n  ~ C J  single case 
vere there any distinctix e secondary inetaniorphic 
minerals, i.e., iiiinc>riL prmlncerl by metamorpliiwi 
of a 1iypothctic.al setlinientar?- origin. found in the 
Edna May meiss, and, of conrse, the eridence of the 
intrusion of the qnei~s is conclnsix e. 

Froiii the char:icter oC the voc.1~ exposed in the 
C'tmsolidaterl Extended hline in the hores piit doim 
by Xr. Stokei in 1,ease '7716, mcl from the cliaracter 
of the roclrs encountered in the lone cross-cnt froin 
tlie Consolirlated F\tt~nrled ihaft, 1 am sti*onglp of 
opinioii that there is no direct coiitiniiation o f  tlie 
Eiliia May eneiss to the east. Tlie r o f k i  from the 
localities meiitione;l  re those encomitereil in  the Foot- 
wall coiintry (and possihlp in the lianeing m-all) of 
the anriferons gneiss lens. There is, o€ course, a 110s- 
sibility that the anriferons gneiss occiii-s in lenses 
which ari~ ~rariillel anfl pi7 ?cheloii. If this is the 
case, other l e i i w  inag occur either to  tlie noith-east 
or in the sontli-east of the present one, 
hut their cliscowry is alrsolntely dependent on 
chance (in default of any surface indications or of 
any  indicationq from -mall l~rospectinq shafts) , and 
hs tlionsmids of feet of boring or  cross-cnttine 
might he pnt r l o m  in an>- direction rrithont en- 
coniiterinc any auriferouS facies. the possibilitv can 
srarcely he  iiirestinaied hy  Go.i-ernment assistance. 
Tlrere are no snrfaw indications of a n  extension o f  
the lens eastTvard, and thongh a few prospeetino. 
shafts haw heen put do~vn ,  no ex-idence of the esist- 
eiiee o f  any a e i s s  has been disclosed, and any Bnr- 
ther  prospectinq in  this manner mmld he merely a 
gamble. 

The occni-rence in the Golden Point Mine of rein- 
lets of auriferous gnartz identical with tliat in the 
Edna May Mine tends to sliovc either that the Fdiia 
May lens smiiigs to the sontli-east or that it is 
peteiino. ont in the Golden Point qronnd. As a rery 
eonsiderahle amonnt of' work has already been done 
in the Golden Point Mine n-itliont the discox-eiy of 
an\- body o f  stone comparable in  extent aiid valne 
nTith that in the lxodncing mines, it -ivonld appear 
that the latter altei.natire is the truth. 

*Since  thc- above TVDS v;ritten prospecting bores put d o ~ m  
to the south-east tolloaiug The qning of the Edna May leni: 
have proved the esisteiire of auriferous material of the 
E d n a  May type. It therefore i i n x  appears that my alter- 
native opinion that the g n e h  swing\ to the south-east (in- 
stead of continuing eastward) is correct. 

4. 

5 .  

- ~ - - _ _  

4. Examination of rocks from tlie Comrnoclore 
Aline (now Sew C'oininodore) , Xeekatharxa :- 

Tliese r e r e  collected by Xr. C'larlie during the 
coiirse of an inspection of the iniiie for tlie purpose 
of noting any nevi features disclosed bg cle\-elop- 
menis subsequent to tlie geological survey of 1914, ant1 
o f  suggesting line; o t  ii-ork. One of the difficulties in 
the iniiie is to clistinguisli alteied (csrbonated) 1)or- 
1)liyry from the other soclx, and the specimens were 
examined by iiie to determine which were posphgry 
x i d  TT hich altered i'uchsiteLcarbonate rock, etc. In  
most cases it x-as only by dissolving away the car- 
I)onate by hot acid liefore the microscopic esamina- 
tion that the porphyry conld be determined. I n  ad- 
dition. the 11orl1hyry was coinpared midi altered ~ a r -  
ietles i)f Pailrly's Flat porphyry with which the anrif- 
erous quartz of I'aitdy's Flat is usually associated, and 
the opinon i v a ~  c~spressed that the chloritic albite- 
por1 iliyrh- of  the Halcyon Mine, etc., is genetically 
c.onnected \Tit11 the albite 11nrpliyry of the Flat. The 
deliinitntion of the homclaries of the carbonated por- 
lrhyry in tlie Sen- 'oniniodore Mine is o f  considerable 
ini!.ortance in regarcl to the del elopiiient o f  the inine. 

I)eterrninrction of rocks front t k e  Orclzitl X i n e .  
, collei~terl h ! j  S Ir .  Blntchford. -These 
d 1-8. Xns. 4, 5, and 6 are all soine- 

what similar. So. 4 i\ a normal iiiicrocline qranite 
01' a1,litt.. vliicli 1~rol)al)ly o~ci i r s  as a dyke. No. (i 
is :I line :rraniilar indistinctly foliated aplitic rocli, 

-5 is n distinc+lg foliated microcline alilite. 
innlar to  Sa. 1. but foliated, and if it occurs 

as dyke, [lien eiilier there are tTvo sets of aplitic 
tl? lye,. one pre-foliation and the other post-foliation. 
or So. 5 has heen farliated by merely local nim-enient. 

s o b .  8 and 9 are both 1,iotite-1101-nbleiide gneisses 
shov in-. inarlml reseinhlance to  the hornblendic gneiss 
o f  the Etlna I f a y  g ~ o n p  of leases. 

KO. I! is ii prismatic and sonien hat granulitic horn- 
hlende schist n-ith a little qiiarti! ant1 s1io~1-s :I notic-- 
nlile Gniilarit?- to portions of the S o .  3 Bore core, 
1Mna May. 

Nos. :3 nnil i are bivtite gneisses with green horn- 
hlende common or ncw-ly absent, ivitli hro1m 
or hron n-red hiotite. n-itlr felsliar (more or 
less altered) in penter  or  less anioiint, anil 
ivith more or less noticeahle sphene. Both 
samples revmhle tlie biotite qi ie is  from the 
Recovery Lease, Eclna May qronp, and Xo. 
:$ in 1)articular shows a marked similarity to the bin- 
tite qneiss of the Edna  May leases. Tlie qnartz rein- 
Ids in No. 3 are remar1:al)ly suggestive o f  a Zit pcir lit 
in,jectiori of qiiai-tz into a finely foliated gneiss. 
Shonld No. 3 be an injection cneiss, the fact wmld 
ex1 )lain to some extent the siinilarities betx-reeii SOS. 
3 anil 7 on the one hand, and Nos. S and 9 on tlie 
other, for tlie iriterjwtion ~ ~ l i i h i l l ~ d  with a dvnnniic 
nioveinent that voiild I)rodnce the finer foliation ob- 
served in Sns. 2 ?nil '7 wiuld bring aliont a partial 
or coinpletr alteration nf tlie hornblende and ehlorite 
of No<. S and 9 into hiotite, 11-ith tlie production of 
hiotite gneiss. 

A more complete inrestigation o f  the rocks of 
Payne's Find. collected hg Mr. Clarlie, is at present 
in hand, and this will enable inore definite conclnsions 
to he drawn with regard to them. 

Determinations of rocks f rom Hampton Plains. 
-These were collected by Mr. H. G. Stokes when 
req7 little vork had been clone on the area. Several 
of the rocks mere so decomposed that they mere little 
more than clays. In all cases, however, attempts 
were made to prepare sections of them with tlie ob- 
ject of discovering any relict structures that might in- 
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