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Land 

South-West Division 

F. R. Feldtmann. A G. D. Esson. During 1926, field operations were mainly confined 
_ _  to the exaiiiination and survey of miderground morli- 

percent- ings, in particular of ihose of XIess1.s. Black and 
age of Lery 011 the iiortln-est slope and near thz  northerii 

laterite 011 the top of the Brown 
A long dyke of albite porpbyrite 

iately northwest of the workings cle- 
srribed. but should nass a few f e e t  west of the ladcler- 

slight westerly dip. 
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The western lode, which is in the shaft at the 32 
feet level, has been driven on a t  this lerel, north for 
about 26 feet and south for 35 feet. From the south 

a crosscut has bee en east for 15 feet. An 
e crosscut, m7hich 

eight feet south of the shaft, c 
x-ith a sinall shaft, 130 feet -west of tlie first ('haul- 
ing) shaft at a depth OC 14 feet. This second shaft 
is used as a ladderway. 

Payable ore only extended a few feet north and 
south of tlie lianlinq shaft a t  this level, the ore body 
being stoped underfoot to  about 15  feet soutli of the 

tlie shaft, are rnar1;ed a t  this level by 11 

soutli drire. It r a s  only payable for a short dis- 
tance north and s017th of the shaft. 

From tlie end o€ the south drirc a t  this lerel n 
crosscut extends east for 123 feet. to 52 
feet east of the drire an ill-define l ie, in 
.l\-hicli a fair amount of nianganese resent 
and carrying a trace of gold, was cut by this crosscu:. 
Traces of gold wcre also obtained at the end of the 
crosscut from a steep iiarrow shear zone of some- 

driven 011 north for 

the shear zone is bard>- 

what 111 adlocliy a111> 

inatter is evident, hut little o r  110 gold appears t o  be 
present. The sheared rock in the last six o r  seven 
feet of this crosscut m-ithont doubt represents the 
shear zone o r  lode cut in the crosscut to the south, 
from 43 feet to 52 feet east of the south drire. 

About 265 feet north of thr hauling shaft ancl 

hauling shaft. 

an t r o  feet in .r.iidth 
'O'LTT, nearly rertical s 

. 40" W., along which 

The lode is not w r y  i d 1  defined aid, owiiig t o  the 
shearing of the country rock both prior to and later 

of payable ore vias obtained 
cen about 37 I'eet and 57 feet 

north of the shaft a t  the 29 leet level and about -1.8 
feet and 54 feet north a t  the 47 feet lerel. This shoot 
has been stoped between the t r o  lerels and for eiglbt 

the southerly extensions 

Levy's working, however, strike about N. 10"-20" W. 
and should meet Sassella's lodcs, which in the 5outh- 
ernmost worliings examined during the survey of the 
North end awmged about N. 32" W. in strike, a littlr 
south of the road. It should be Ltated that in  the 
n~orkinps mentioned Passella's lodes alipeared to hr 
benrliny in a more southerly direction. 

SILVER-LEAD DEP 0 SITS 
OKG, COCRBUXK SOTWD 
QTJTIE-WE s T nmr s1 ON. 

(A. G. D. ESSOX. MA., Field Geoloo-is 
'I.---~KTRODUCTION. 

1x1 accordance with instructions 
the country coiiipiised ii d arouvd Prospectinq 
Areas Nos. 474H. 475H5, dijong, has been madr 
hv the writer. This followed ui-oii instructionc; ie- 
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rounding cotmtiy. A niap has been piepared by the 
writcr alld acLoinpanAea this relrort. ~o t lnda~ ie - ,  be- 
tween rocks \\ w e  found to be much obscurecl-in some 

The occnrreiice o t  silver-lead in ihis locality has 
been kno1~n for iirany years. A s  fa r  back as 1907, 
Mr. K ontgunery, State Alining Engineer, reporting 
on thik, ground as Leases Noj. 6H and 7H, says that 
first dmoverzs  of silver a d  lead hem mere 1 eported 
to have been made many years before 190'7. A shaft 

ater deepened to SG f e A  

the esisteiice of iiietalliferous bodies o r  locleq alld 
tlie {Triter relied solely on his own obserrations ill 
making this report. 

II.-LOCALITY. 
respecting Are&$ Nos. 4 d 475H are situate 

about two miles east of M Railway Station. 
Prospecting Area No. 47-lH lies partly within Loca- 
tion% 23, 407, and 410, the latter of i\-liich is the 
J arr ahdale-R ockingham Tiinb er C oinp an y 's R ailwa j- 
lieserve. Prospecting Area No. 4 i 5 K  as applied 
fox-, n7onld lie in Location 6.53, a d  a small portion 
possibly in Location 269, although adjustment o r  
the prospecting area boundaries could be iiiaile to 
get over this difficulty. 

Location 23 is held by the Crown for nsylnin 
purposes, and the other loentions mentioned are held 

III.---GEoLoGY. 
)---Gemwal Geology of the District. 

The underlying formations are largely obscured by 
the ordinary concretionary laterite, found so com- 

lg Ranges, and from near 
a graclnal transition a i d  

pes and foothills of the southern 
rling "Range" Fault Scarp. 

urface is corered by 101~ 
I may obscure extensions of some 

r y  beds underlying tlie metropolitaii 
men. On Location 500, iiiimecliately south of Mnncli- 
jong, ihe writer found soine fragments of shale simi- 
lar to the ('ardnp-Byforcl-A~iiiadale Phales in close 
proximity to a windmill-well upon the block. Hc 
was assured by Mr. Walsh, the holder of the block, 
that these came from the shaf f the well when i t  
was being excavated. If  this SO, and if there is 

any solid bed of shale, then there is here a probable 
extension of the Armadale shales and possibly a cor- 
relation in age between these shale; and those of the 

laterite gives \Tay in places to 
c surface, and nearing the inter- 

section of the Bunbury Road stnd the Roclihgham- 
Jarrahdale Timi e r  Company's line, the surface be- 
conies inore lateritic and there is a gradual transition 

intersection of 

sanie ('nrdnp-hi madale shales, ancl 
orrrlaia by laterite. 

the Darling Ranges 
crops of the under- 

rocks are seen to be foliated hornblenclic granite 
gneiss with n distinctly north-west foliation strike, 

Enfolded in  the gneiss are beds 01 shales sirnilar 
to the so-called Kelmscott cl'ay deposits. These shdes 
are highly argillaceous, and in cross section are 
beautifully banded with alternating blue or black and 
vliitc laminae. In the vicinity of the prospecting 
areas there would appear to be at least three separ- 
ate belts of' shales, all with a very high clip. 

I n  one place a t  a sliallow shaft in the north Pros- 
pecting Area No. 474H, porphyrite lvith large 
bleached felspar crystals was noticed. No absolule 
slrilw of this rock was seen, but it seems likely that 
it would occur in dyke formation with a 1nai11 strike 
direction closely approximating to the general north- 
m s t  foliation strike of the igneou, fnIldameata13. 
1 t is possikle that th'is foliation strike wonld develop 
closely parallel zone., of weakness suitable for intrn- 
sioii of the porphyritic magma. 

Topographically, the country in the neighbourhood 
of the prospecting areas consists of deep gullies and 
steep ridges forming the lower foothills of the Dar- 
ling Range escarpment. Through Prospecting Area 
KO. 4i-l 13 runs a deep gully north-mstwards down 
nhich flows Alnndijolig Brook. To the northeast is 
l\Ianejedal Brook also running north-west towards the 
sea along a somewhat more mature gully. In both 
gullies there is a good depth of allnvial matter largely 
derived-in the Munclijong Brook gully-from dis- 

' 

tion o f  slates and epidorite. 

py a. great portion OP the West- 

e. These granitic 
phic schists, green- 

stones, and epidorite dykes are considered to be pre- 
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Cmibriaii in age, and it would appear that these pre- 
Cambrians form the ultimate fundamental rocks of 
the whole Testern Australian Platean. 

gation. There are later granitic rdcks, but i t  is not  
necessary to  consider them meantime. I n  the vicinity 
o f  Ilrlundijong the predominant type xrouicl appeal* to  
be the hovnblendio type. Most of the outcrops of 
this type oherved by the \Triter were seen to F e  dis- 
tinctly gnrillsic in stiuetnre. 1’0s-ibly there has been 
metamorphism o r  segregation or both processes per- 
haps, t o  produce t~ more ba& form which woulcl bc 
k n o m  as hornblende schist. 

Hornblende gneiss has 
at Armadale aiid Cardul), 
miles fnrthcl- north, but 
ot!:ei* I’!aLe; menkioned, 
The coiitinuaiice oil gneissic 
same direction throughotr 
a possibility of it  being due to strain developecl a t  
tiine of iaaltiiig of the Darling Scarp, bt;t this a>- 
sumptioii is not illcantime accepted conclusively by 
the writer. 

The strifie o f  foliation planes 01’ t 
the prospectiny areas varies froin 1 
and the genexll directiun throughout the district a[)- 
pears to conforiu large that of the re&, rk., 
roughly northmx4 to -llorth-.ireot. Bt tkles 
upon first examination, the gneiis in close proximity 
to the main reef at the deep windlass shaft seemed to  
I. c almost bx ic  in character, but closer examination 

shows. This would lend some 

hornblendic and other in 

This, however, was 
at  the main shaft of Prospecting Area No. 474H, 

found. 
largely of quartz, aid ferruginous minerals 
altered to limonite and other iron oxides, t 
the rock in section a banded appearance with white 

A specimen collected here is seen to consist 

iml. I t  is possillle that an occurreuce such as tllla 
luiglit give rise to the itiea that sandstolies are asso- 

ectinig 4i-i. 
in origin, and 

(2) -PoqAJr i te .  

lnediate to basic rook, usually occurring 1n other parts 
of Western Australia aa later $-ices intrusive into 
older rocks, was obserieci in the north l’rospecting 

short extent southmxds, but this is not absolutely 
conclusively prored, although bountlaries were de- 
lineaiecl from observations niade on a few traverses. 

The age of such rocks in other 
been determined, althongh it has 
Ur. Znrcombe that these are most 
111 age as they are not, in general, found to be min- 
eralised in any 3ay. 

aud shows plentiful Bat crystals o l  plagioclase felspa:: 
111 uesh  specimen tlie rock is o 

I t  is understood tha 
occur at a number of p 
escarpment. Tlie m-ite 

ed these occurrences, but it seems likely that at 
a late period of actii-itj- these dykes of porphyrito 

dij ong esamination, time was 
mit o f  w r y  detailed esaminaticr, 

iorite dykes in the riciiiity, so that it is im- 
e t o  s a ~  meantime if there is here definite 
e of more than one age in these dykes. It is 

suspected, however, that there may I-e evidence o f  this 
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ing to  this strike 

The writer has been able to  find evidence of fou r  
possible belts of shales in the Mundijong district. 
'l'vvo are in the immediate vicinity of Prospecting 
Area No. 474H, and these have a 
strike which varies at times to almost 
Definite outcrops were hard to find except in small 

rrahdale railway line and in a CO+ 
est cornerpost of Pros- 
general one had to be 

satisfied x 3 h  fragmentary deposits derivd by 
weathering of upended deeply clipping shales under- 

epidiorites are pre-Cambrian in age-although not 

ogy, Chap. II., Lead 
e writer could not find 

tatives of the yilgarn Series (Handbook, A u k  AsSoc. 
Adv. Science, 1Sth Meeting, Perth, U26  Page 2 6 ) .  

rs the Rrmadale cleposit? 

laterite is of the normal red, fer 
y type, but occasionally it is s 

more ferruginous, especially when ultimately derived 

un 
northwest to north-northwest strike in conformity 
with the strike of shearing already mentioned above. 
Although at times they exhibit a sheeted to laminated 

been responsible for  the circnlation of hot solutions, 
which in turn deposited quartz and contained miii- 

tions were Pairourable for  doing SO. 



lies iii t he  gneiss with a strike almost parallel t o  the 
epidiorite. Upon this line are the main workings. 
There are other %Torkings off this line in  the north 
of the prospecting area but none of these is of any 
great importance. 

Upon the main line of workings is Main Windlass 
Shaft. In 19017 Mr. iVIoiltgomery made an examina- 
tion of this shaft and of the adjacent workings. In 
this report use x d l  be made of deta 
him, as owinr to  the hei 
vas  impossible for the WVVI 

tion of these undergroun 
86 feet deep (or  more) 
feet, and 170 feet. T'ery 
level but the '70 feet l e d ,  where a mowxit x-a.s 
made for 23 feet northeast through the reef and a 
winze sunk 30 feet. The reef seems to  widen con- 
siderably with depth and with a dip 
85" or more it passes out of the shaf 
h e t  and 170 feet levels. In the crosscu 
to  be about 16 feet Tvide, and the lod 
sisted of strings and bunchy patches of blend 
galena in quartz. Very little pure gal 

g would have to  
commercial value should be 

be obtained at depth 
The work done in this shaft seems to have been 

obtained by the writer from the 

8 

There are two aspects worthy of consideration 
iu determiniiig whether the land in this area should 
Le alienated for mining pulyoses. 

lst.-Minerals of econoinic value are to  be found, 
aiid, in the writer's opinion, they occnr only upon 
the reef in which are the main workings. Upon the 



- L E G E N D -  

Shales Later1 te Quartz Granite Gneiss Greenstone Porphyrite 
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I' the aluiiite for agri- 
e writer was instructeil 
o map out the &posits 

inforiiiatioii conld be obtained re- 
gardiiig tlie quantity of diuiite arailttble 
Perth 011 1st Korernlw, 1926, the writer occnpietl 
three weeks iii the esamination, aiid this report i?, 

geological slretcl: 
hodie iiniii 

 LO LOCATION. 
The alnnite deposits are I'oiuiid on tvvo lakes tlesig- 

riatetl Rewa~rl Lake a i d  t 'haiidlrr's Lake, both 01' 
which lie about '32 iniles slightly west o i  north of 

this river system a t  one ti 
hetliei* that bc so o r  not, the writer caiiiio: 

t he fouiid the lakes in 
general fa l l  sonthmards. 

E Bopai, aiicl  occasionally oi. 

or 23 feet above the level of 

est standpipe of the Gold- 
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ite deposits. The rocks observed for about six mile> 

new vicinity of the gnamma hole in Block 143-10 1' 
11210 nortliwest of Chandler Lake, 111ay be taken ay 
being characteristic o f  the inail1 comltry rock of tlic 
district. It m s  found to be gneissic biotite gani te  
oi a speckled greyish colour and a banded appear- 
xnce. This specimen was examined by Dr. Larcombc, 
the Acting Petrologist, and the following is his re- 

granulated biotite-gneiss. 
contain only quartz and 
inay be regarded as of 

littlt. diKerence ess 

flint might be referable to lateritic origin, was brought 

unite is a hydrous sulphate of alLuninium a i d  
ssiuni2 wliose chemical formula is generally re- 

alnnite and by subsequent treatment with mater to 
ch out soluble potash compounds either in the form 
alclm (potassium aluminium sulphate) or in t h  

The residue after full 
treatment should be alumina of high grade suited for 
1 )or. eel ain niiiii 11 f a  et tire. 

orin of potassium sulphate. 

ally ill U11 

pact VL' granular subst 
veins in other rocks, and the theories regarding its 
origin ore that it. is produced from felspathic rocks 
(containing potash felspars) either (I) by the action 

of sulphurous vapours such as emanate from Pumar- 
oles or €rom volcanoes; or ( 2 )  by the action of per- 
colating .;vaters containing sulphuric acid derived 
from sulphiiles such as pyrites by oxidation. 

ha5 been described b 
urrey Bulletin 77. 

Blatchford in Geological 

somewhat different i a  occurrence and nature to other 
deposits ~~reviously esamin They occur as sedi- 
ment ary del) osit s, forming eds of salt lakes de- 

mixed with the surface material, and near the outer 
e&es OC the lakes alunite material becomes more 

from which c rp ta l s  of pyrites have beeii weathered. 



chains due south of the iuost norlherly c 
of M.L. X3€1. linfortunately no drill was included 

t and it was found iinpossible t o  
ple of this harder material. l n  
writer can, meantime, g‘ Oive 110 

opinion regarding the possibility of compact alunite 

depths were taken by the writer when he was 
boring, and, until these hare been examined by the 
Government Analyst, it will be impossible to  form 
a correct estimation of the amount of alunite avail- 

which alunite extends is  18,310,200 square feet 

TILISATIOX OF T H E  

importance in the extension and development of a 
country such as Australia. F o r  many years the 

cheuiically has revealed the fact that abotlt seven prr 
cent. on an average is a i‘ 
potash in this alunite. 

I’reliniinarg treatment by calcination and lixivation 
o f  the material can be well done upon the field so as 
to reduce the cost of transport. Wood for this pur- 
pose is available in plenty upon the field. 

Roads to  and from the deposit 
and transport to railheail should be 
obtainable. Labour in excavating the material would 
seem to be available, and costs will be 
the work is let a t  contrac 

It will be necemry fo expend so 

Against these must be considered th 

Owing to the want of a decent water supply 1ixix-a- 
tion may be somewhat expensive, as beiore water 
can be obtainecl it may have to be carted f o r  some 
distance. Preliminary washing of the alunite also 
mill form an item to  be considered. 

special machinery and in hildings. 

There is no railhead nearer than about 1 2  miles. 

All things considered, however, there seems reaso:i 

value and im’portance t o  TTiestern Australia. 

7.-G~~suar IK TIIE slum LOCALITY. 
It has been already noted by Dr. Simpson (Annual 

Report, 1925, GOT. Min. ‘and Anal.) that gypsum 
antities as ridges in this area. Ha 

d, however, that he found the kopai to 
eld a dirty green plaster which mould not set haid. 

The seed gypsum yielded a pinkish 
liarcl in two hours. 

Mention has already been made by 
the extent, of seecl gypsum occurring 
dividing lakes and partly surrounding 
cases; particularly to the west, southwest and south 
of the lake that is designated on the geological sketch 
map accompanying this report as Red Lake. In this 
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The exploitation o f  these clepods must, however, 
am1 cheaper railway 
istrict and until c l i ~  

posits iicnrri' to the nietrol)olis a1.c depleted. 

19. L.B. Blue pug mixed with large gypsums from 
Q. 180 D. 

59. L.E. Sample of Ilae toll material a t  I<. 9 IZc 
~.i-ai*d Lake 

hi accordance i.i.ith instructions a brief esanlination 
o f  the proposed &.iiieral Claim (50H) for fireclay, 
si tuate at Clackline, was lmde by the writer with, a t  
the saine time, a short and rough examination of a3 

nluch of the surrouncling country as was found feas- 
ible to be esaiuiiictl in the limited time available and 

A t  the time o f  

Beautiful examples of 
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[{aqges n-est\\-ards ton-arcls the sra iuarks a fault 
line aloiig vhicli a further coastal strip broke off 

r;c-onlrl be a suitable place 
fo r  the intrusion of later igneous rocks, but whether 
these later intrusires came after faulting along in- 
duced lines of wealiness or  whether the intrusion of 
these later igneous roclrs caused 
nltiinately assisted in or derelope 

In any case there has 
f faulting, as has been 
I his “Physiographical 

Geology of Western Australia,” Bulletin 61, G.S. 
W.A. 

The fundamental rock-s of the Clackliue district 
arc granites which occasionally are gneissic. The 
acid granites are, in turn, intruded by later 
rpidiorite dykes, some of which are of considerable 
extent. Thrse dykes vary inucli in texture and in 
ultimate coinposition, but they all seem to  be derired 
fioin the same basic magma. They form throughout 
the extent of the Darling Ranges an outstandin: 
feature on  account of their hardness and their re- 
sistance t o  mathering-a fact that inay be tal- mi ac; 
proof of their comparative youth in coiitradistinc- 
tion to  the rocks they intrude. There is r2 possibility 
tha t  some basic dykes may be of later age than the 
main member. These igneous rocks, acid and basic, 
are, in general, all capped by lateritic formations 
which are so characteristic of the rock formations 
of Western Australia. Laterite, of course, inay not 
be confined to  igneous rocks alone, but in the Clack- 
line district there seenis to  be little doubt that it is 
de igneous rocks underlFing 
it. 

question regarding the 

me by IIr. TT‘. Coates. d saniple  as submitted t o  
the Gowrnment Xineralogist and Analyst, vlio. 

can be added to what has 
the basic epidiorite 
rd that most of these 
ain directions. Most, 

€or nse as chiiia clay. 

T t  is to  be noted that, in cominon with the granite 
into ~~h i i ch  the epidiorite dykes arc intruded, they 
are lateritisecl, and that the resultant laterite fvoni 
epidioritc ii: generally more lii 

t foi~nied from granite. 

(c) Laterite.-It has generally been acceptecl that 
laterisation is a process of efflorescence dne t o  
normal processes of weathering accompanied by 
abnormal conditions of rainfall and denudation. 
The abnormal conditions of rainfall ~ o n l c l  be com- 
plete saturation of weathered products by rainfall 
Ilollomd by coinplcte desiccation of them 
abnormal conditions of denudation TTOLI 

in slow denndatioil of the prodnets of weathe+ing. 
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Rainwater attacks rocks consisting largely of 
metallic silicates and dissolves certain mineral con- 

nals of the ori 

from it are derired ultimately succeeding forina- 
tions which may be considered to  be merely grades 
oC alteration of the original. In  this may proceecl- 
inp upu-a~ils there x d l  be €ound the weathered form 
of the original rock, follom-ecl by n%ite kaolin or 
clay and quartz. This again is followed by white 
kaolin, then by ironstained clav, and on the top  will 
he ferruginous laterite. 

contain generally a proportion 
render it suitable for utilisation in the making of 
fire-bricks. 

The liaolin obtained in this 1 

II.-D~tuiled (:i>010g!j of Ilcc 1’i.opo 1 
Cluiin 50N. 

Application hat: 1)et.n inadr by 3fessrs. TY. (‘oates 
and 13. Ellsom for Xincral Claim 5013 fol. tlic p t* -  
pose of working fireclay clepo&s 4 0  hr f o ~ l i l  upon 

ea for whicdh application is made amounts 

t southsotltllr~~est 
23 chains soul 11- from Clackline 

cast of the .west 

fiindainental rocks in Location 19454 are various 
phases of granite with intrusiye bars of fine-nailled 

to indicate the possibility of the occurrcnce there of 
a small dFke of epidio ihpre is 110 tlefinitr 
evidence of this intrnsi the other hand, thcl 
quartzose nature of the otiiid 11po11 tlic &ini 
~vould point to its derivation from an arid rock 01 
the nature of granite. In fact, granite some~-hai 
aIteiw1 but still recognisable as  such, is f 
the north lovermost slopes of the inaiii ri 
of the datum peg and outside o€  the lea 
on the side of a sinall gully an outcrop of a dyke 
of epidiorite which appears to run almost noith aiid 
south and which appears to hai-e a n-idth of about 
20 feet. 

writer was able 

depth areraging about 5 feet throughout the cla 
These can in no way be considered as workings as 
they have been put down merely to test the deposits 
and to prove the extent o€ good quality material. 

I n  thc main, samples taken by the writer prore  to 

ferruginous laterite upon higher slopes. This lat- 
erite may possibly den presence of a narrow 
dyke of epidioi-ite as 
The pothole lies i n  the south end of the claim. 

uartz. Eridently the 
kaolin here is derived fiwm iuicle 
medium to coarse-grained granite 
mark a sonirwhat peginatitic phase of the granite. 

ere the niaterial is sornewhat more 

phase of the granite. No larqe 
z are to  be seen in this material. 
ies in the north end of the claim 

material in the claim is at this point. 
claiin all the material appears 
quality and to be high13 

for inaliiiig into fireclay bricks am1 loc>oinotire lump;, 
and with mashing it is possible that escellent kaolin 
xi11 be produced suitable f o r  porcelain making. The 
deposit of kaolin available appears to be estensivc 
ancl it  woulcl seein t o  hare a thjcliness of about 21) 
feet. Practical work only can give an estimate of 
the esact amount available, but judging from the 
occ~irrence in other places the estimate of clrpth inag 
he found to  be a consei-\.otire one. 

6 .-GEXERXT, I3 EMSRK 

Clays from ClaclrIine hare been used for a nuin- 
bey of Fears for the manufacture of fireclay 11rickb 

and “loco. lumps’7 (1oconioti.c-e linings, etc.). For  
some pears the Clackline Firehriek Company has 
been Tx*orlring a deposit situate about 1 mile west o€ 
Clackline Station on the north side of the railmav 
line. The Government Mineralogist and Analyst has 
exainined clays from this pit and vei-y satisfactory 
reports upon thein h w e  been given by that offlcer. 
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- Incorpo ra t i l g  information by W D Campbell & F. R Feldtmann - 
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Mr. Coates has informed iue that he has prepared 
firebrirks from his deposit and has had them bnrned 

era1 Claim 5OH and of its clay deposit tTill p r o ~ i d r  

The results of 
are as follow: 

Mark . . . . . . . . . 

Washing T e s t  
Clay substance ... 
Grit under 90 mesh .. ,, 60 ,, ... .. .. 

1, ,, 
3, 1, 

Grit over 

30 .. ... 
10 ,, ... 
10 ,) ... 

5.62 9.45 11.27 
30.57 1 2::;; 1 24.33 
3.40 2.26 

Linear shrinkage from 
wet plastic to air dry 
state, per cent. 

1350" C.- 
Linear shrinkage from 

7 . 6  5.3 4-2 

Coizcl2isioiis.-These are granitic fireclays, carrying 
much coarse quartz grit, showing mod 
and no signs of softening at 1,350" C 
capable of xvithstanding a much higher temperatul-e. 
The body in each case is deficienr. in strength and in 
order to make a sansfactory clay 
an admixture of a str 

by the Collie River the whole of the eastern end of 
the Collie Coalfield coal measure basin consists 

1 of the writer it 

parts o f  Collie Coalfield but the investigations mad2 
by the writer ~ ron ld  seem t that the extreme 

ward is probabl37 
ertained without 

( k o l o , p j  (GcnemT). 

It is iiom more or less agreed that the Collie coal 
ineas~ires are of Permo-Carboniferous age ancl that  

in the Pre-Cambrian 

he coal measures consist of sandstones, grits, 

igneous roclis in the vicinity. 

hard laterite are left here aud there throughout the 
basin with sandy levels and valleys bet-vreen. 

the Collie conlBelcl x-as only found by examination 
of the Collie RiT-er becl in au 

sandstoiies, and a 

ineastires do extend as far as Muj 

Geology of the Block. 
With regard to the particular proposed block in 

question, very little can be said regarding the 
geology. A low laterite hill i*uns the length 
block and fine sands occupg the lower portio 
either side of the laterite. No points of speci 
tinction were observed in the laterite. South of the 
block and about hains south of the nodhepn 
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evidence of igneous intrusion among the linown 

The (h\-erriment Geologist is familiar with the legal 
aspect o f  alienation aiicl also Lrith the Collie coal- 
field generally and he will be able to draw his 0 ~ ~ 7 1 1  

conclusions and to  make suitahle recommendation, 
lint the wi*itcr is not  satisfied that the geological 
Buo\\-ledsie of this portion of the coalfield is such as 
to admit of alienation at present. 

ear a n  inrestiga- 
two Government 

es a t  the Lady Shenton Mine, Nen- 
e year ~ r a s  devoted to  
nation ancl s t ldy  of the 

ernnient Geologist, field and other officers, and in- 
aphie inrestication, 
i reqnire 
h i s  year  as esten- 

on account of the largr amount of State liorii 8 

being carried out. and the necessity for the greate 
care in examining the core so as to detect any possl- 
bility of the presence o f  “ralnes,” and, in the even+ 

to  nialre a proper presentation of 
cts of the rock formations in rela- 

ciirrences and their fnture develop- 
imber of 261 slides was mieroscopi- 

iic boririq at the Korth End, I<algoorIi 
ce bores were put down, certainly pro 

don-nn-ard extension of the Hidden Secret channel, 
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at those points whei 

quartz dolerite greenstone, and quartz dolerite 
preenstone and c 

gold in the lodes, the amount of snperficial rock 
iemowcl by weathering, and the agencies con- 

tration of gold into 

put dovn a t  Talgo 
these p i o w d  nothing at all, but in the No. 3 bore 
on the Old Emerald Lease 12 feet of quartz was 
paasecl thronsh a t  a depth of 150-162 feet. Most of 
this c4nartz contained gold, and one assay yielded 
S dn-ts. 4 grs. per ton. It cannot be said that these 
rnlues ~ ~ o u l c l  not increase along the strike of this 
1,ee-C. 

these borrs ha\-? been registered and pnt away in 
Suitable ancl representatire samples 

rtmental collection. 

ill has now been removed to  San 
I\ here I.orinp is being iecl on. Boring has 
conimencetl at Coolgarclie, x-ith a view t o  tes 
a t  tlepth the acid dykes. 

The folloir-ing may be regarded as a summary of 

ton Gold Mine, Menzies. 
terial and lectnrc to  m e n  

bers o f  the Rnstralasian Association for 
IT~.-P 

Hon. the 3Iinister 
boring throngholxt 

a number (six) started a t  

of boring was done a t  Palgoo and ICalgoorlie. 
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In view of the great importance attached to these 
boring operations with a view to (a) new metal- 
liferous discorerics, (b) determining the economic 
aspects of rock formation in relation t o  contained 
ore bodies, and (c )  adding to  the geological know- 
ledge of the State and the advancement of science 
generally, special care has been taken in making a 
thorongh phpical, mineralogical, and petrological 
examination of the core. Every foot of core that 

s whatever of silicification, pyritifi- 
or other indications of the possible 

presence of "values"  as sent for assay to the 
Government Nineralogist a alyst. In connec- 
tion with the boring at ICa e and Yalgoo, 269 
samples (inclncling sludgcs) were assayed. The 
details will be given Tvhen des ing the individual 
bores. 

The results of the petrological investigations are 
set ont under the following heaclings :- 

A.-Boring a t  ICalgoorlie : 
The TVilliaiustovn No. 1 Bore. 
The TT'illiamstown No. 2 Bore. 
The TTTilliainstowL WO. 3 Bore 

Old Emerald Mine- 
No. 1 Bore. 
No. 2 Bore. 
No. 3 Bore. 

Old Iraiihoe &line- 
KO 4 Bore. 

B.-Boring a t  Yalgoo : 

Inclined I v,? Direction. Incline- 
I tion. 

I 
depth* depth. I 

I.-BORING AT KATGOORLTE. 

Baden Street, was also found to continue as f a r  
north as Mafeliing Street. I have discussed the 

boundaries with M'r. Feldtmann, 
who qnite agrees n-ith the alterations. 

Details of Boring.-The folloming are details of 
the three bores put down :- 

i I I I 

I i 1 f t .  in. ' fcet 
\'Villiamstown No. I 

'\2'illiamsto~~n No. I 
I ... ... 11,000 4 1 866 ~ Y .  63' E. GO" 

2 ... ... 610 0 431 N. 53'E. ' 4 5 O  

3 ... ... 612 0 1 530 1 N. 46' E. 1 60" 
Williarnstown No. 

2'he TTillicmstotun No.  1 Bore. 
The Williamstown No. 1 Bore was commenced on 

the 14th April and finished on 3rd August. This 
bore vas put down near the southwestern end of the 
first block on the southeastern side of Mafeking 
Street where it junctions with Plumer Street. The 
direction of' the bore was N.53"E. toward the south- 
erii side of "C" shaft on Lease 40363 (see Plate 

The depth of the bore was 1,000 feet 4 inches, and 
the angle of depression 60 clepees (i.e., a horizontal 
distance of 500 feet and a vertical depth of 666 
feet). 

VI.) . 

I t  has long been the wish of mine owiiers and 
others at the Nortl i  End of the Kalgoorlie goldfield 
that ilie ore bodies of that area should be tested at 
depth by means of boring. The Government acceded 
to this request ancl the first diamoncl drill bore was 
commenced a t  TVilliamstomi on 14th ADril. 

This bore was not successful in locating any ore 
even approaching a payable grade, but the fact  of 
penetrating five distinct bands (two 25 feet through) 
of pyritic, carbonated, and highly altered rock such 
as is typical of lode channels, shows that the main 
southern I-Iiddeii Secret channel was cut. If  there 

The boring was designed to test the long and per- 
sistent line of lodes which pass through Leases 
4035E, 4OOlE and 4036E, constituting the Hidden 
Secret Area; and also to  prospect the untested 
ground to the nxst. The gold won from the Hidden 
Secret lodes, which occur in a powerfully altered 
channel, was 15,384S3 ozs. from 10.643.95 tons of 
ore. 

Plate VI. has been dra\m to show the sites of the 
three bores, and Plate VII. contains geological cross 
sections designed to indicate the positions of the 
lodes ancl the natnre o f  the roeli formations passed 
through in each bore. 

The downward and .\restward extension of the 
IIidden Secret lode channel has been positively 
proved, although a t  tlie points intersected by the 
bores the lodes 'rrere not payable. 

It has beeii prored. a s  a result of the petrological 
ination, that the farourable quartz doleritc 

greenstone rock (which forms the country on the 
eastern slope of Mount Gledden) may be estended 
under the soil-corered ground as f a r  east as Plumer 
Street. This ealargement of the quartz ilolerite 
greenstone zone makes i t  still more remarkable that 
no payable lodes were discovered. The fine-grained 
greenstone, which is shown (on sheet 19, Plate XIII., 
Bull. 69, G.S.W.A.) to end in a V-shaped patch in 

are shoots at  this depth, such as those that carried 
the rich ore in the Hidden Secret mine, they were 
not met with in this bore. The five channels re- 
fwrecl to contained 74 feet of barren lode material. 
It is  unfortunate that a t  these points the gold con- 
Cents, due evidently to some form of selective action, 
mere rirtually nil. 

Geology-The rock formations met v;ith mere as 
follows :- 

(a) Oxidised material. 
(b) Fine-grained greenstone. 
(c) Fine-grained amphibolite. 
(a) Dolerite greenstone- 

(1) Mottled form. 
(2) Bleached forni. 

(e) Mottled carbonate rock. 
( f )  li'lichsite-quartz-carbonate 1~0~1;. 
(g) Lodestuff. 

( a )  O~cidised Xnterial.-This extended iron1 the 
surface to  122 feet and consisted of the usual 
brownish-yellow-to purplish in places-soft, and 
highly decomposed (rotten) greenstone. 

(b j Fine-gmimxl greemtoize estended from 122 to  
'755 feet. 9 dense compact dark green soft green- 
stone, with patches of darker chlorite in places. I n  
section it n r i e d  from n inass of pale peen  scaly 
chlorite showing shear tracks with some Carbonate 
ancl a little pyrites to areas of dusky dense carbon- 
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ated material x i th  patches of scaly chlorite. (Sec- 
tions 4iO0, 4701, 4702, and 4703.) 

(c) Fiw-qrairzed nmwhibolite extends from 285 to 

The following may be regarded as  t.he general dis- 
tribution of rock changes as indicated in Plate VII. 

Nature of rock. 516 feet. It is a cieiise da1.k grey to greenish rock 
showing, n i t h  a lens, a clistinctly acicular texture. 
In section it consists o f  a dense dusky feathery ag- 
gregate of brightly polarising colourless to  pale green 
fibrous actinolite o r  hor1iblcnde, throughout which are 
patches of pale green chlorite, lumps of calcite, aud 
ainphibolitcs eracling into actinolite scliists. 

(d) I jolcri te  Greeiazstoiie, together with its bleached 
and carbonated forms, is the most important rocli. 

(1) The darli green mottled form extends from 
516 to 600 feet. It is distinctly mottled, dark green 
and white, arid more or less exwily graiiiilar in 
grain. In section it is essentially a crystalline ag- 
gregate of pale green chlorite (containing colourless 
grains of cpidote) and calcite. Small flakes of bio- 
tite are scattered through some sections. A feature 
of this rock is the small bron*ii rutile needles. Some 
sections are made up of -oi-ell-clefined plates of calcite 
set in a mass of pale green chlorite containing rutile 
prisms. 

Depth. 

Ft. in. Ft. in. 
0 0-122 0 

122 0-285 0 
285 0-516 0 
516 0-600 0 
600 0-728 3 

725 3-753 3 

753 3-790 0 
790 0-822 6 

822 6-S30 0 
830 0-SSO 0 

ss0 0-901 0 

901 0-926 0 
926 0-963 0 

965 0-1,000 4 
963 0-965 0 

Zone of oxidation. 
Fine-grained greemtone. 
Ene-grained amphibolite. 
Dolerite greenstone (mottled). 
Bleached dolerite greenstone (containing 

white niica and fuchsite). 
Lode I. Metasomatic product of bleached 

dolerite greenstone. 
Bleached dolerite greenstone. 
Mottled carbonate rock (micaceous) with 

curious linings 
Lode 2 
Fnchsite quartz carbonate rock enclosing 

Lode 3 between 551ft. 6in. and 866ft. 
nIottled carbonate rock, with strong 

microscopic fuchsite. 
Lode 4. Heavily pyritic. 
Mottled carbonate rock. 
Lode 5. 
Mottled carbonate rock vith strong linings 

and with microscopic mica. 

(2.) T!ie bleaclied dolerite greenstone is niuch 
paler than the dolerite greenstone, ancl it is still 
mottled through segregations of clilorite, and vith it 
lens, minute bright green specks of fuchsite are visi- 
blc. The bleaching is due to increased carbonation, 
mainl)-, but there is a litle silirification, some fnch- 
site and d i i t e  mica occurs, and pyrites is not un- 
comnion. Ratilc is present. In  iection the rocli is 
mostly a mass of calcite 13-it11 quite a lot of small 
flakes of fuchsite. Chlorite occupies the interstices. 
This rock certainly encloses No 1 lode. 

( e )  The motlied carbolzrcte rock is quite similar in 
appearance to  the bleached dolerite greenstone, hut 
is distinguished by the presence of n curious fine 
lining. In section it is n dusky carbonate rock mitll 
a fa i r  amount of inicroscopic vliite to pale peenis11 
mica. Patelies of clilorite are coinmon, and there is 
a little cpartz mosaic. The c 
filled x i th  misps of sericite, cal 
cross one another vithout displacement. 

( f )  The fiLchsite-gzrnrt=-cnrboi2a2e rocX..--Tihis 
name is only given to that portion which ~ I O ~ T S  dis- 
tinct green macroscopic patches of fnchsite. The 
main zoiie lies betx-een $30 and SSO feet and eiirlnses 
Lode 3. In hand specimens it is a dense pyritic pale 
grey carbonate rock studded with bright green specks 
of fuchsite. In section it is a dusky brown carbonate 
rock with large spaces filled with ground-dm-n 
clilorite full of microscopic sericitic wisps, and num- 
erous patches of erj+stalline calcite. The linings 
are  distinct (Section 4754) i n  the dusky portion. 
More altered forms are just patches of calcite, cryp- 
tocrystalline silica, patches of scaly fuchsite, mith 
\&ps of fuchsite throughout the quartz mosaics and 
intiniotely associated with the calcite. Small silic- 
eous veins u;ere noted. 

( g )  The 70clestiif IS a metasoinatic product of the 
bleached dolerite gweastone, the fuehsite-quartz car- 
bonate rock and the mottleil carbonate rock. For the 
most part it is similar physically, viz., a mottled, 
silicified, carbonate rock viitli traces of fuchsite and 
impregnated d l i  pyritcs. In some sections there is 

shearing and segregation of py\Tites along tlie 
Quartz serieite mosaics occui*, and pale 

chlorite with iniieli rutile (Section 4757). Rea\ry 
pvritification is at times a feature. Large patches 

lines. 

Lode c7iume!s and  the occurreiace of vnlues : 
Fire  zones 'iwre niet with in  which the carbonation, 

pjritification and general alteration and shearing 
were such as to entitle the rock to be termed "lode- 
stuff ." 

The following table indicates tlie inclined and ver- 
tical deliths o f  tliese lodes, together with the number 
of assays and their results. 

Material. I 
Lode. 

Depth in feet, I Assays. No* Of 
Result. 

Inclined. j I 
f t .  in. f t .  in. 
728 3-753 3 

822 6--830 0 

S51 6-566 0 

901 0-926 0 
063 0-965 0 

Seventeen : ATil. 
Eight : 3 grains 

per ton. 
One: 3 grains 

per ton. 
One : Ni7. 
Five: Nil. 
One: 3 grain9 

G30 

712 

735 

780 
834 

25 

2 

6 

11 
1 

7 

16 

11 

1 

31 

No. 1 

No. 2 

No. 3 

No. 4 
No. 5 

per ton. 
No gold a t  all. 
Gold, 14 grains 

per ton. 

Core from atha. p i kes  : 
Between : 

107 and 153 feet, ... Six : Nil. 
One: 5 grains 

per ton. 
Fourteen : Nil. 
Two: 3 grains 

per ton. 
Ten : Nil. 
One : 3 grains 

per ton. 
Gold, 13 grains 

per ton. 

Twenty-one: Nil. 
Eight : Traces. 
One: 3 grains 

... 

... 202 and 406 feet . . . 

422 and 583 ft. 7in. ... 

859 and 890 feet ... 

Assays of sludges * 

Between : 
20 and 450 feet ... 

... 

... 

Total ... 

per ton. 

per ton. 
One: 5 grains 

111 ... - "  
of carbonates are common. 
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The rock formations met with are :is follows :- 
0-148 

( a )  Oxidised material. 148-257 
(b) Quartz dolerite greenstone. 357-270 
(c) Keratophyre. 270-284 

The five channels referred to contained 74 feet (b. ) Q u u ~ t :  dolerite grer)zstoize,-This rock Xorms 
the hanging and footwalls of the large keratophyre 
dyke and occurs betiTeen the following depths: 145- 
257 feet, 2'70-284 feet, 450-555 feet. It is a dark 
green, soft, slightly pyritic mottled greenstone show- 
ing iiuinerous sinall pieces of leucoxene scattered 
throughout the rock. The chlorite renders the quartz 
alinost invisible. In section it is made ixp of promi- 
nent L'archi]~e~agoes" of clear quartz and lumps of 

chlorite arid calcite (Section 47SO). llelict felspar 
be seen. and niicropegmatite is pre- 
quartz dolerite greenstons approaches 

the keratophyre the quartzes become almost com- 
pletelp absorbed and disappear. 

o f  lode material, and, as the above table indicates, 
111 assays were made. Eighty of these were from 
core; the other 31 mere from slndge material that 
came up the barrel. 

The Willicimstown, No. 2 Bore: 
The TTTilliamstomn No. bore T ~ a s  sturted because 

SOnle ,lvork on an old lode to the west of 

was successful in that a t  an inclined depth of 585 
feet, and a rertical clepth of 416 feet, seven feet 
of siliceous jasperoid pyritic lodestuff was met with. 
This lode contained gold throughout, but the high- 
est assay return was 21 grains of gold per ton. 
It is e d e n t l y  the downward extension of the lode 
under Plumer Street. Another lode was met with 
betmeen 439 and 450 feet, at a vertical depth of 
310 feet. This lode was in shattered quartz dol- 
erite greenstone where it contacts 157itli the eastern 
wall of a large keratophyre lie; the Iiigliest assay 
xvas only 1 0  ga ins  of gold er ton. Nevertlieless 
this contact zone may b.e worth prospecting at the 
surf ace. 

The No. 2 bore star from a poiiit 450 feet 
southmsterly from and the Same direction (viz., 
N. 53" E.) as the No. 1 bore. The depth was 610 
feet at an angle of depression of 45 degress. 

Geology.-The geological information gained from 
this bore is not only interesting scientifically, but (d.) Black earbolzaceous ~oc lc  enclosed witbin the 
possibly also economically. Petrologicxl investiga- keratophy1.e dyke, and evidently derived from it. 
tion has proved the following facts :- 

(e) The cnlc scliist is a dense,* soft, dull-lustred, 
(1.1 It is now possible to add a much larger area felsitic, ash-coloured rock, full of dark spots, and 

of favourable quartz dolerite greenstone to the east- traversed by minute reinlets of chlorite and calci1.e. 
ern edge of that rock found at Mount Gledden. In section it is a c~uskg ciTptocrystallinc dense car- 
The new eastern boundary is sholvn in Plate 771. bonated rock, trawrsed by straight lines of a dirty 

grey substance. Scattered throughout this mass are 
colourless patches-Eometiiiies nTith straight edges-- 
of calcite and chlorite. 

(1) -h7estzrf.-Tllis occurs in (1) quartz dolerite 
greenstone from $39 to  -150 feet, and (2)  in callc 
scliist from 585 to 595 feet. The quartz dolerite 
greenstone lode is shattered and trarersed by carbon- 
ate reins; pyrites is present arid there is evidence of 
shearing. Jn section it is: a stro~lgly fracturecl ~lla\s 
of carbonates ancl clilorite, &11 a little p-pites. The 
calc scllist locle is strongly silicific.tl and jasperoid, 
hearilg pyritic, and in part carbonaceous. 

The general order of succession of the rock for- 
mations described above is as follows. (See Plate 
v11.) 

Ili(lden Secret lode, ullder Plumer street. bore ragged leucoxelle set in a heterogenous Of 

(c. l  lieTalol~hyTe.-This forllls a dyke 12s 
feet wide betmen the depths of 257 and 439 feet. 
It is a dense pale brownish felsitic rock with, if 
anything, a sub-resinous lustre-as compared with 
the clull lustre of the cale schist. The fresher form 
--aiid the only form showing distinct f elspars-is 
a t  169 feet, where the microscope shows it to be 
made up of minute, clean, microlitic felspars set in 
a mass of carbonate gmnules, wisps oB sericite, and 
small flakes of chlorite, with some needles of brown 
rutile. The bdl i  of the rock is e&elnely fine in 
grain, cryptocrystalline and carbonated, considerable 
areas consisting of dusky-coloured material of low 
biref ringenee. 

( 2 . )  There is a large dyke of kwatophyre almost 
continuous from 257 to 439 feet, i.e., a width of 125 
feet. A lode has formed along the eastern wall of 
this dyke, in the qnartz dolerite greenstone, .which 
proves that the between keratophyle and 
quartz dolerite greellstolle is fa~,ourable to lode for- 
mation. 

(3.) The calc schist country continues northerly 
from Baden Street, and it liliewise makes lodestuff 
where it contacts with the strip of quartz dolerite 
greenstone to  the east of the keratopliyre dyke. 

The contact zones referred to  in (2) and ( 3 )  may 
possibly contain rich patches of gold a t  the sur- 
face, depending of course on the sum-total of gold in 
the lodes, the amount of superficial rock removed by 
matliering, and the agencies controlling the con- 
centration of gold into patches. 

- ___ - __ ._ - 

Depth in feet. Nature of rock. 

Rotten rock from zone of weathering. 
Quartz dolerite greenstone with ferruginous 

patches 
ICeratophyre. 
Quartz dolerite qreenstone. 



20 

Assay results and distribution of ua1ues.-The 
Government Mineralogist and Analyst made a total 
number of 50 assays; 33 from core submitted and 
17‘ from sludge. 

The highest assay value was, however, only 21 
grains o€ gold per toil from core taken between 591 
and 593 feet. The nest highest assay was 1 0  grains 
per ton; all  the rest \??ere l o m r  in valne. 

In view of the importance of the boring at Ihl- 
goorlie, and in order thoroughly to test the ground 
passed through, every precaution was taken to detect 
the presence of values, as the following details will 

Source of Material. 

1. Oxidised material 
from 20 to 108 feet 

2. Quartz dolerite 
greenstone between 
157ft. gin. and 201ft 
gin. 

3. Xeratophyre be- 
tween 264ft. 6in. 
and 3271t 

4. Carbonaceous rock 
between 384 and 
385 feet. 

5. Lode 1. In quartz 
dolerite greenstone 
from 439 t o  450 feet 

6.  Lode 2. In calc 
schist from 5$9 to 
595 feet 

7. Sludges between 120 

Total ... 
and 610 feet 

. ___- 
I 

No’ Of 1 
Assays. Result of Assay. 

I 

1 : 5grs. gold per ton 
2 : Nil. ’ i  

I 
1: 5grs. gold per ton. 
1: 3grs. ,, 3 ,  

12 : NIL 

7 

7 

17 

I 3 :  
1 :  

~ ;: 
2:  
2 :  1 5 :  , 12: 

l0gm 
3grs 

Nil. 
Zlgrs. 
IOgrs. 
7grs. 

3grs. 
3grs. 
Nil. 

5grS. 

gold per ton. 

gold per ton. 

3, I f  

,3  ,, 
9, ,> 

,t 9 ,  

I, 3 ,  

gold per ton. 

501 

Depth in fect. 1 Nature of Rock. 
c ’ -~ __ 

ft. in. f t .  in. 
0 0-127 0 

127 0-325 0 

325 0 4 2 0  0 

420 0 4 2 8  0 

42s 0 4 3 0  0 

430 0 4 3 4  9 
434 9-45s 0 

458 0 1 7 1  0 

$71 0 4 9 4  0 

The W d l i a m t o t u ~ ~  No.  3 Bore. 
This bore was piit dowii in order further to  test 

at depth the sontherii end of the Hidden 8ecret line 
of lodes. It started froni a point BG feet north of 
Baden Street and 112 feet TTest of Barton Street, its 
direction being N. 46” E., straight €or “A” shaft 
near the southeastern corner of Lease 40363 (see 
Plate VII.). The total depth reached was 612 feet 
and the angle of depression r a s  GO degrees from the 
horizontal. 

The bore was successful in cutting a t  depth the 
southern extenskm of the Hidden Secret lode chan- 
nel. Three distinct lodes were met with, but the 
highest assay .was only G dwt. 11 grs. of gold per ton 
at a depth of 513 to 314 feet. 

Geology.-The rock formations niet U it11 w m e  a’i 
follows :- 

494 0-505 0 

508 0-51s 0 

51s 0-575 0 

( a )  Oxidised material. 
(b)  Fine-grained greenstone 
( c )  Dolcrite greemtoae. 
(cl) Talc-chlorite-carbonate rock. 
( e )  I”nc~~5ite-carbonate rock. 
(f ) Lodestuff. 

The order of succession in which these Porma- 
tions were met with is shown in Plate VII. The 
following is a detailed description of the rocks from 
point to point:- 

575 0-587 0 

5S7 0-612 C 

Rotten bro-imish and yellow decomposed 
rock. The bottom of the zone of the 
weathering was reached at  127 feet. 

Fine-grained greenstone ; in some places 
niottled and consisting of about eqiia! 
proportions of dark green chlorite and 
dirty grey material. The latter is 
bleached, feathery and fibrons horn- 
blende. Some of the rock is a uniform 
microscopic and dense aggregate of 
carbonates and chlorite. 

Dolerite greenst,one : a mottled soft 
greenstone made up of patches of 
chlorite and carbonates. Microscopi- 
cally it is a mass of pale green scales 
of chlorite with patches of calcite 
U-hicli in places form perfect rhom- 
bohedra. A feature of the rock is 
minute crystals of pale brovn rutile. 

Dolerite greenstone. much disturbed, 
somem hat sheared-evidently an after- 
math of lode-making forces-partly 
pyitic and slightly carbonaceons. 

Carbonaccous pn-itic black rock with 
quartz veinlets. 

Dark pyritic chlorite rock. 
Lock 1 .  23 feet 3 inches of lode stuff. 

The first 4ft. 3in T ~ S  finely pyritic 
and flinty grey to white quatz, with 
bunches of massive pyrites. The rest 
OP the ore was dense, dark, fine-grained 
and pyritic, with strong evidence of 
shearing and even schisting in places. 
The mineral contents are carbonates, 
chlorite, pyrites, quartz, ancl a little 
rntile. This lode is a highly altered 
and metasoinatic form of dolerito 
greenstone. 

A dense grey felsitic 
rock crowded TTith curious lines and 
radial marlcincrs filled with chlorite. 

Footxvall of Lode 1. 

It contains a 10; of carbonate distributed 
through cryptocrystalline material that 
may be bleached actinolite zoisite rock 

Dark grey dense and somewhat 
sheared pyritic siliceous ore made up 
of cryptocrystalline silica with carbonate 
grains scattered throughout it. The 
carbonates become strongly segregated 
in places, and there are patches of 
chlorite. In parts there is a general 
jmprcgnation of grains of sulphide of 
iron. 

Footwall of Lode 2 and hanging wall of 
Lode 3. Similar to rock between 45 
and 471 feat. Fine-grained dense fel- 
sitic-looking rocli with a feathery 
texture. It may be calc schist, though 
there is a resemblance to tlie actinolite 
zoisiie amphibolites. 

A compact. dark green chloritic 
siliceous ore, strongly impregnated with 
minute grains of iron pyrites. In  
section it is mainly am aggregate of 
chlorite, carbonatw and cryptocrystal- 
line silica stnddpd vith small crystals 
and grains of iron pyrites. 

Dad< green soft ch!oritic and someivliat 
mottled rock, showing evidence of 
schisting and a somewhat sherny 
surface on which Inmps of carbonates 
stand up  in relief. At 533 feet the 
rock contains quite a lot of talc, the 
plates of which are arranged in parallel 
direction. Rhombohedra of carbonate 
appear as pseudo-phenocrysts. Chlor- 
ite is intimately mixed with the talc. 
In  one place there is a large plate of 
biotite and inilscovite combined. The 
rock is a talc-chlorite-carbonate species. 

A connecting link brtveen the talc 
chlorite-carbonate and fuchsite car- 
bonate rock. It contains large plates 
of carbonate and plates of secondarily 
developed plagioclase. 

lhchsite-carbonate rock, bright green a t  
593 feet, but becoming less fuchsitic and 
a mass of carbonate containing whits 
quartz veins at 812 feet. 

Lode 2. 

Lode 3. 

__ - __  __ -___ 
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Lode channels and distribution of unlires. cient, The country rock has a slight dip if any to the east, 
and a Lore set a t  an angle of 60 degrees, two chains to the 

of silification, mineralisation, the development of 200 feet from the surface. I Trould suggest that the hole be 
p)&es, or other featnres indicative of lodestuff, was started two chains east from the eastern corner of the con- 
sent for assay. Out of a total of 54 assays the hi@- crete foundation of the old 5-head mill which has since been 

removed. " est value was Gdwts. llg.1.s. of gold per ton; the 
remaining 53 assays were nnpayable. The general result of the boring at the old 

The three lodes lllct .vi-itll lIacl all the xl,pearallce of Emerald Mine showed that (1) the three bores were 
good ore, consisting of dense, someTvhat all in the same country rock, viz., a medium grained 

met with in the No. 1 nted rock, Tvith frequent evidence of sl aring and in there ' T ~ T ' B ~  110 (lefinite 
Bore, hut the country contained i~iany glassy places inarl~ecl siliceons zones. 
quartz veins mostly 

ere mas no true The following table indicates the inclined and ver- illeasnred f! feet 6 
tical depths of these lodes t o g e h r  with the niimber lodesLl,ff in the N ~ .  2 B ~ ~ ~ - ~ ~  respects it mas 

similar to No. 1 Eore; and (4) in the No. of assays and their results:- 
a definite quartz reef was met with a t  150 

Deptli. I ' extended to 162 feet, i.e., 1 2  feet, mrl assayed up 
to  8 dwts. 4 grs. of gold per ton between 153 feet 
and 154 feet 6 inches. 

~- The following are fudher details of the three 

S o .  1 Boie.-Thiu bore reached a total depth of 1: 13grs. ,, ,, 
1: 10grs. ,) ,, 300 feet at a depressed angle of 60 degrees. There 2:  Bgrs. ,, ,, 
2 : Ogrs. ,, ,,.  as no zone of oxidation. The country rock was the 

SO. 2 471 0-404 i a08 22 1: ldwt.  ~ g r s .  goid per ton. s'anie throughout the whole length of the bore, viz., 
1 6 : : l0grs. Bgrs. gold ,, per ton. ,, a medium-grained gwenstone consisting almost en- 
6 :  3grs. ,, ,, tirely of hornblende of metamorphic origin, with in 
8 : Xal. 

440 10 1 : 6dwt. Ilgrs. goid per ton. places a fair amolmi of biotite. More crushing 
1: Zdwt. 17grs ,, ,, 
1: ldwt. l2gra. ,, ,, 

No definite lode was met with, but in places there 1 : ldwt. 5grs. 
I 1 : 3grs gold per to;;. " 

1 3 :  NI1 was evidence of crushing ancl incipient schisting. 
The only part of this rock likely t o  carry values were 
the sniall veins of pure glassy quartz. A number 
of these was met with, the largest being two and a 

A total of nineteen assays was made, but the re- 
sults were negative. Sevellteen assays gave no gold 
at all, and two assays yielded 3 grains of gold per 

~ 7 ~ .  2 Boye.-This bore reached a total depth of 
300 feet at a depresset1 of 60 desees. There 
was no zone of oxidation. The country rock was 
similar to that passed thro,Lqh in No. 1 Bore, but 
more actinolitic. In places the rock is schisted. 

to carry gold were Ihe glassy quartz veins and 
actinolitic rock with quartz veiiilets. 

Every sample Of &tone sholTTing the signs n-&, lrould cut through the ore channel at aptpprclximately 

darl<-looliing pyritic, siliceous ancl stro11g1p c;lrbon- greellstone collsistjllg largely of hornblende; (2.) 

-- 

KO. I 
Result of Assay. L 

it. in. it. ft. bores put down at the old Emerald Mke, Palgoo. 
No. 1 434 0-458 376 22 3 : l4grs. gold per ton. 

I 1 4  : Ni l .  

would make this rock a typical hornbleude schist. 

~ - 
The assays, 54 in number, were made mostly ill 

l f t .  lengths; 22 from Lode 1 ; 22 from Lode 2 ;  10  
from Lode 3. half feet wide. 

With the exception of one assay of 6dwt. 11gT.i.. 
from 513 to 514 feet; one of 2dwts. 1TLgrS. froin 
511-512 feet;  one of Idmt. 12 grs. from 508-XN feet; 
and two assays of lclwt. 5grs. each from 492-494 ton. 
feet and 512-513 feet, respectively, there was nothing 
of more than half a dmt. to  the ton. Twenty-seven 
assay yielded no gold at all. 

II.-BoP,ING AT YALGOO. 

boring 11-as comnienced at the Old Emerald lCIiiie 011 

22nd June. 

I T 1  f u r the ram of the 1301icy Of the Government, No trIle lode ,vas lnct with. The only pads likely 

The bores put down at I-algoo are as follows:- 

Jn- Verti- 1 IncLina- 
Location. 1 dined 1 cal 1 

depth. depth. 
No. of 
Bore. 

feet. feet. degs. 
No. 1 .._ OldErneraldMine 300 260 60 
No. 2 ... do. do 300 260 60 
No. 3 ... do. do. 300 260 60 
No. 4 ... Old Ivanhoe Mine 300 212 45 

would possibly warrant development below the shallow 
water-level if a bore revealed good values . . . . .To 
prove the proposition three bores of 300 feet would be suffi- 

Ten assays were made. Six of these yielded no- 
thing; three yielded 3 grains of gold :,er ton; and 
one from between 222 and 224 feet-at a point 
where there was some evidence of iron sulphide- 
yielded 1 dwt. 2 grains per ton. This bore cannot 
be regarded as having passed through anything 
worth sinking for. 

No.  3 Bow-This bore reached a total depth of 
300 feet at a depressed angle of 60 degrees. The 
country rock was the same throughout the full 
length of the bore, viz., a dense, dark green, actino- 
litic hornblende rock similar to that met with in 
Nos. 1 and 2 bores. This rock is made up entirely 
of plates of fibrous actinolitic hornblende, with 
feathery aggregates of the same mineral. It is a 
reconstructed aniphibolite. A small zone of oxida- 
tion extended to 32 feet. 

At a depth of 150 feet (vertical 130) the bore 
cut a reef made up of glassy white quartz. This 
reef continued to 162 f e e L a  total of 1 2  feet. 
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153 0-183 6 
151 6-156 0 
156 0-15s 0 
18s 0--160 0 
160 0-161 0 
161 0-162 0 

Gold ; Xdxts. 4grs. per ton. 
Gold; 21 grs. per ton. 
Gold; ldwt. per ton. 
Gold : 2lgrs. per ton. 
Gold ; lops.  per ton 
Gold; 14irs. per ton. 

Depth. Assay result. I 
f t .  in. f t .  in. 
61 4-62 4 
02 4-64 1 
64 1-70 7 
72 0-76 8 

Gold ; ivil. 
G d d ;  3grs. per ton, 
Gold; 5grs. per ton. 
Gold; Nil. 

So. 4 Bore, Old  Icaiahoe N h e ,  1 
This bore was finished a t  a 

There was no zone of oxidation, the whole bore 
being in greenstone. 

The country rock (Section 
le from a depth of 213 feet 

typical, consists 

cets of cleavable h 
small grains of iron pyrites are scattered through- 
out the roclr. It is a reconstructed amphibolite, and 
under the microscope is seen to be made up of large 
plates of pale green hornblende which, in places, 
has been brolcen up into minute plates. Strain 
shadows and numerous fractures filled with water- 
clear material bear eridence of the stresses to which 
this roclr has been subjected. A little shapeless 
quartz occurs i n  places. 

o f  a continuous lode, reef, or 
in this bore, but the country 

feet was more or less schisted, 
from this material. One 

of gold per ton; four 

Tlic drtails of the assays made are as follow:- 

Assay results. 
I Depth 1 

f t .  in. ft.  in. 
7 0 - 9 0  

1I 0- 14 6 
15 0- 16 0 
24 0- 25 0 
25 0- 30 0 
30 0- 31 0 
31 5- 32 9 
33 0- 34 0 
43 0- 45 0 
47 5- 51 6 

112 6-113 6 

Gold; 5grs. per ton. 
Gold ; 3grs. per ton. 
Gold ; Nil. 
Gold; 3grs. per ton. 
Gold ; 3grs. per ton. 
Gold : Aril. 
Gold ; ivil. 
Gold; 3grs. per ton. 

‘Che No. 4 Bore began on 24th August and finished 
on 24th September. It was the last bore put down 
on the Talgoo Goldfield. The drill was then re- 
morecl to  Sandstone. 

J.-SUBSII)IWD EORISG d T  LADY SIIEKTON GOLD 
mm, i\fGKZIE:R. 

on with a subsidy from the GOV- 
ernment two bores mere put down in the Lady’ 
Shenton gold mine a t  Menzies on G.M.L. 54232. 

The No. 1 Bore was put down to a depth of 
15‘7 feet a t  an angle of 40 degrees east of the 
bottom level. The No. 2 Bore reached a depth of 
69 feet, aud IT”S put down a t  an angle of 55 degrees 
l@ feet south from the centre of the shaft. 

3. The No. 1 Bore was confined to a dense 
medium-grained reconstructed amphibolite which, 
in places, has been crushed down to a hornblende 
schist. Four assays mere made from core between 
61 feet 7‘ inches ancl €0 feet 7’ inches; three of these 
assays went traees and the remaining one assayed 
73 dwts. 1 9  grains of gold per ton. Four assays 
were made of core from between 104 feet 4 inches 
and 125 feet, but none of these went more than 
5 grains of gold per ton. 

assays, only one assayed more than 5 grains per ton. 

The assays ITere made by bulking two com- 
ents a t  a time (the core in one compartment 

F. The No. 3 Bore contained core somewhat 
The greater part 

3. 

4. It mill thus be seen that out o 

nieasured 2 feet 2 inches). 

more amenable to examination. 
of the rock passed through in this bore 
blende schist, derived from the breakin 
a reconstructed amphibolite similar t o  that met with 

wiferous zone occurred between 

h ing  21 grains o 
G inches and 64 feet 6 inches. This is to be regretted 
becanse between 50 feet and 5s feet the roclr showed 
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S. In conclusion it might be added that the 
petrographic investigation indicates that the coun- 
try passed through in these two bores is favonrable 
to the occurrence of gold. Sheared auriferous lines 
are likely to be met with in hornblende schist, and 

more important facts regardinq the geoloey and 
petrology of the Kalgoorlie goldfield might be made 
available to the visiting members. 

The visitors Fere taken (a) for a geological es- 
cursion coreriiig a large area around Kalgoorlie as 
f a r  as ICurraxvang; (b )  for a trip to K a i i o ~ ~ n a ;  and 

numerous rock sections, was given by myself on 
the Geology and the Petrology of the Pre-Cambrian 
complex of Western Australia. 

At the conclusion of the lecture an address was 
given on (1) the economic and utilitarian aspect o f  
geology applied to mining and (2)  the future of the 
mining industry. 

V.-Som EOCKS FROM Forn  311~~s  EAST 012 ~ R G Y L E  
STATIOS. ORD RIVER, 
T,EY Drrrsros. 

J iu  c r osc o p  ic Fen t ii r es .-A\ dense, c oiu p ii et. beauti- 
fully banded rock made up of alternate bands of 
dark reddish Brown material half ail inch in width, 
ancl white bands of siniilar consistency about one- 
fifth of an inch x-icle. Tbe reddish-brown and white 
bands have a hardness of about 3, the -Cornier yield- 
ing a pale pinl~isli-1Jron.n streak, the latter a white 
streak. 

The white material is of a clayey nature, is practi- 
rally infusible, an 
Carbonates, if pre 

Minute white speclis-pale brovnish in the dark 
portion-are scattered throughont the rock. On  es- 
posed surfaces t 

similar quartz grains t o  the white bands, into 
pass by insensible gradations. There is 
line of ciemarcation between the white 

bands and the ferruginous reddish-brown bands ; 
they pass gradually one into the other. 

Classi~catio.la.-The rock may be regarded as a 
somewhat siliceons banded ferruginous claystone of 
sedimentary origin. (See rock. 1/3962; Sections 

In December, 1924, two rocks 
were described for  3Lr. Blatchford, one from near 
Ivaahoe Station on Ord Rii-er, and one from a creek 
on Barramhie Station on the Oakorer River. 3El*. 
Blatchford's rocks ma;- be regarded as similar to the 
specimens from four miles east of Argyle Station. 

easonahle to suggest that this rock 
was formed in quiet waters and a t  considerable depth. 
The alteration in the colour and composition of the 
layers is SO frequent ancl so constant that no hypo- 
thesis i d 1  account f o r  their originally niassive char- 
:idcr. Sedimentation seems to be the only answer. 

perlect gradations bc- 

been responsible for 
hear or other planes 

) 

n-onld hare separa 

iitervals of deposits of 
owed again by siliceoas 

moreover 

reactionr iii bodies of m t e r ,  and these yield a notable 
proportion of tlic iron production OP the world. The 

1 hnpplied froin tlie Innd areas in the 
ions. The oxide conics apparently from 

iron salts anil not froiii detrital minerals 
o far as genesis is concerned. The snrfacc 

\\-;ltel*,i extracted iron from the ferromacnesiari sili- 
cates, as ~ d l  :I$ oxide or  other minerals such ili 
would he almndaiit in the older Pre-Camhrian land 

1)01111ds, unless reducing agents like organic matter. 
vcre present, \\-hich is iiriprobahle. I n  fact, the red 

darit in the deep sea basins 
d y  rich in ferric oxide. 
f the reddish-brown ferru 

bands re~ultiiig fiom the osidatioii of ferrous car- 
bonate is sinall, hccauae thick beds of siderite arc 

tioii of the segregation of the iron oxide from point 

through the overlying strata. 
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It might be remarked that it took 26 years to 
accumulate several inches of limonite in a Swedish 
deposit in shallow water along the shores. (Geikie, 
A., Text Book of Geology, 4th Edition, page 187.) 
The process in the Ord River area must have been 
infinitely slox in this deep sea deposit, particularly 
as suggested by the number of contacts of the white 
and reddish-brown bands examined niicroscopically. 
A feature ol' importance revealed by the petrographic 
investigation of this rock is the light it throws on 
the time question involved in some sedimentatioii, 
and the enormous periods of time represented by the 
prc-Canibrian and early Palaeozoic periods. 

VI.-P DETERXINATIOXS FOR THE 

The most interesting of these determinations are 

ND GENERAL PUBLIC. 

as follows :- 

G.S. 13/25.-The occurrence of cyanite in gneiss 
from a little to the east oil Lake Needoonga in the 
Upper Chittering Valley near Gingin. Since the col- 
lection of this cyanite gneiss some beautiful bluc. 
cyaiiites have been discovered in quartz wins in the 
Chittering Valley. 

The gneiss is powerfully foliated, and consists of 
numerous bands of black and white mica with sonie- 
what granulated looliing quartz. In section the cyan- 
ite is pale pinkish, of high refractive index, strongly 
cleaved, and with high extinction angles (30") meas- 
ured from the trace of the cleavage. Microscopic 
features indicate a possible sedimentary origin for 
this c y a n i  t e - g n  e i  s s. 

G.S. 220/21.--Tliree rocks were examined from 
Logan's Find, Gnalbain, Coolgardie Goldfield. All 
three mere typical of auriferous country. No 1/3997, 
8. 4090, was a coarse-grained epidiorite made up  of 
about equal proportions of uralite and plagioclase. 
No. 1/3998, S. 4688, was a very dense fine-grained 
amphibolite consisting of minute prisms, shreds, an3 
plates of hornblende. The felspar was negligiblc. 
No. 1/3999, S. 4689, was a gTandated and crushed 
f e 1 s p a r  - p o r p  h y ry. 

Bullfinch, Yilgarn Goldfield, by 
Mines. mere maile up  of h o r n b  
acid intrusives in the form of a p l i t e .  

G.8. 281/1O.-A massive greenish rock (1/4010, 
Busselton) with the appearance of a mudstone or  de- 
composed fine-grained greenstone. It proved to bt: 
of s e d i m e n t a r y  o r i g i n .  Under the niicroscope 
i t  vas made np of dirty green and yellowish-brown 

G.S. 2/25.-&eks subm d from Lfarie's Find, 

sively minute microlites that appear to represent in- 
cipient stages of felspathic crystallisation. It is 
probable that this. rock is an a m y g d  a l o i d a l  l ava  
of great age. In some aspects it is not unlike the 
lams from the Nullagine series. 

G.S. SG/l2.-Rock from Goomalling, South-West 
UiTision. 11 medium-grained m a n i t  e that has 
been intruded by a dense black g a s a l t  dyke, frag- 
ments of which may be seen adhering to  the granite. 
Microscopic investigation showed the black rock to 

very dense irresolvable groundmass 
lack specks of oxide of iron. Ex- 

te iiiicrolites of felspar are se 
groundmass in all azimuths. Perfectly aolourless 
idioinorphic ciysts of plagioclase a r  
bnted throu he base. 

G.S. 253/11.-A 
Sonth-West Division 
metamorphic origin. It consists of black lustrous 
hiotite and a soft dark-grey massive and somewhat 
resinous lustred substance. In section it is made ul) 
of large plates of biotite, associated with a mass 
of scaly and vividly polarising material that is 
evidently a forin of pinite, most probably after 
cordierite. This rock was apparently a c o r d i e r i t e -  
b i o t i t e - schis t ,  in which the cordierite has changed 
into pinitic growths. 

G.S. 34/26.--Sample from Balfour Downs Station, 
about tnro miles west of the new gold find on the 
Curana Goldfield. This is an epidote-bearing coarse- 
grained basic e p i di o ri t e, a rock not uncommon 
on the golclfields. 

G.S. 50 ,'26.-From 15 i d e s  north of Glenburgh 
Station, via Mullewa. This is a rather fine specimen 
of epidote and zoisite, with sonie pale green chlorite 
and interstitial quartz with water-clear felspar. The 
rock may be called ep idos i t e .  

GEOLOGICAL SURVEY LIUSEUM AND 
COLLECTIONS. 

Progress in  connection with the sadly needed re- 
arrangement, etc., of the Geological Survey Collec- 
tions has not been found possible during the year 
1926. 

P 

survey officers in the ordinary course of departmental 
duties, or acquired by purchase or donation, forms the 
basis of the Geological Museum and now amounts to 
18,101 registered specimens, most of which are in 
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out, the photographs cover a wide range oP geological 
subjects, representative of the diflerent portions of 
the State in which departmental activities h - 
tended. 

tixiisiiiitted to the a( 
list aiid to others it1 

lLalllec[ rel)orts, bulletlns or lual,s. 

5 on the regular exchange 
to rcques.ts I'or 

The set of prints f rom the survey negatives is con. 
tained in 44 special albunis and i n  the library; such 
D collection is ol' considerable scientific aiid historic 
value, which increases as years go by. 

LIBRARY. 

The additions to the Geological Survey Library 
amounted to  613 publications from all the Geo1ogic:il 
Survey and cognate institutions throughout the worltl, 
in addition to 24 purchases, bringing the total nimi- 
her of publications, ineluding maps, up to 20,992 
registered. 

The distribution of the oMcial pnblicalions issacd 
during 1926 amounted to o ~ e r  2,000; these were 

GENELidL. 
The presmt is the thirtieth and last in  the series 

of' Annual Progress L3el)ort s ihsuctl uiiclev the auspices 
01 the writer. The rcgvct with nhirh I close the 
oi'iicial relatioll5 with t lw fli' of the depavtlne11t is 
mitigated by the kindly feeling which prompted thrl 
expressions at  the niceling of the 9th December. 

Cloreriiilteltt Geologist. 






