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Geology of portions of the 
ion, with Special Reference 

to the Fitzroy Basiii and the Possibility of 
the Occurrelice of Mineral Oil: by T. Blatch- 
ford, Ac-istant State Mining Engineer. 

Atlay of BIaps to accompany Bulletin 83 (pre- 
x-ionslg published), entitled "The Geology and 
3fiiieral Resources of the North-West, Central 
: ~ n d  Eactern Divisions, between Long. 

B. Talliot, Field Geologist. 

supplies. 
tra\-elliiig, and conse 
sollie are merely p 
for  departineiital p 
from publication. 

F. R. Feldtmann, Field Geologist. 

niaiin resuiiied duties on the 10th of January. 

Such inspections, howex-er, incurred much 

After liis return froiii long service leam, NI-. Feldt- 
On 

f iiiaps for the Annual Progress 
re\ isirig thc. maps for Bulletin S i ,  

rtairi maps necessary for the Kal- 
e left for Kalgoorlie on the 31st 

Januaiy. Toivarils the end of i!pi*il he TTRS recalled 
to Perth to prepare further maps for  the ICalgoorlie 
survey, to rwise map5 for Bulletin 83, and to  attend 

routine dnrino. iiig absence oii annual 
rtiiriied to Kdpoorlie at the latter enll 
ainiii< therc unti I the "1st of Decemuer, 

\Then he \\TRi recalled to Perth for the Christma< 
wcatio:i. Tlic resnlts of his ~ ~ m u l c  are iiiclnded in 

1""" E., Rlld Lat. 22" and 28" S.": 1 

S O F  THE TEANO 
FRASER, PEA4Ti: 

he Teano Range. They prob- 

eluded the cleterlliiiiatioii of hove cores ; ICalgoorliP 
rocks collected hg &fr. Feldtniann; and samples of 
rocks receivecl froiii the geneid public. 

:icJtlg. h e  to liiagiietic variation and the iiiclefinite 
locniion on the map of the hills suitable for sight- 
iuq. 



Geiieriil Descriptiolz.--The two claims have been 
pegged to iiiclrtde the manganese deposits on a low 

ie-grninetl cluarln 
necl grits, and a 

be asecrtainecl 

sontlierii side. 0 1  

ount proves t o  be 

the individual outcr 
distance. 

gaiiese orc e m  be faun 
pieces brolieii being eq 
EIorseshoe deposit, and 

sits, soim of the 
be found in the 

1 classed as  high- 
grade chemical ore. 

eposits, eseept to  state 

dd be impossible to 
wese ore is pro- 



h 

This mhie lies a t  a higher point than the Great 

ot been reached in iiiiy 
of the iuinc \\Torking is instance thei-e is n o  
evidence in I'a\ our ueiiig foinicl, as is 50 

lowed a pronoiuiced shear plaiic qnite suitable for 
I;oltl;nz n-atw, but is qnite dig. 

ese were s urther 
oiie opposite the 5o-lliilC 

iid  as in progress, an9 
feet in red clays. 

reached it depth o 
material, and was 

Szini ing a shallow 
uiiderg o be a remote 

considerable expense ong pipe line and pump- 
iiig plant. The sin1 f the main shaft on the 
Oleiielg Queen might the probleiii for the one 

this, it' it is the policy to continue searching for sir- 
face water, I recoiiiiiieiiil that the valleys be further 
proywted  domn their fall, and that they be yystein- 
atically tested right across with a series o f  holes. 

Y.-T\',\TER SUPPLY AT BALLA AND DART- 
MOOR, GERALDTON DISTRICT. 

(T. RLATCXFORD, B.A., Acting Government 
Geo1ogi.t.) 

hi amoidaace with instructions4 I yisitecl the Balla- 
Dartii3oor areas, ailcl niy report 011 the possibility of 
cbtailiiiig iindereroniiil x-ater snpplies by boring is 

question of the Balla- 
conditions of the 1111- 

e artesian basins lying 
briefly referred to in- 

Sncli z 
i r  iwitlered iiecessary in view of the fact that 
all;v no stirface ex-iclence is procurable in either 

cent i*e mhich has a direct bearing on the underground 

50 r'nr a i  they an'ect the question a t  issue. 

age orerlie the ivest 
north of I€amelin 

em south of that 

. The strata of 



Iiiimediately east of i\'orthaniptoii there is a pro- 
uoaneed necliing of both 
iLerous beds. This is eau the granite massif, 
v-hicli outcrops as fa r  as 
north, and extends south 
This necking is important as regards fresh 
artesian supply, and will be referred to later 

the west. 
corded. 

The clip of the strata in the Gascoyne area is to 
In the Murehison area no dips were re- 

I n  the vicinity of Emdn the dip \Test of tlie Green- 

io.-Extensive artesian supplies of fresh and stock 
water hare been found in the Gascoyne and TVoor- 
amel basiiis (Artesian Bores of Western Anstralia, 
Appendix N, Interstate Conference Report, 1921). 

Apparently no deep boring has been done in the 
hfurcliison basin, though it seems highly probable 
that similar geological conditions exist as fa r  sonth. 
In the vicinity of Eradn several bores hare been 
SUllk, niostly on the east side of the liver. The re- 
cord of these bores as regards mater is that they m r e  
eithei? dry holes o r  struck salt matei-. lnmediately 
11 est of the river, a t  Eraclu Siding, the recent borcs 
proye the existence of a probable sub-artesian snpply 
O C  stock water (total solicls 82'7 and 95). 

Further to the houth a bore at Geraldton yielded 
a supply of salt mtter. The same occixrred in the 
deep bow at Uongara, vliile at Yarclarino a large 
sullply of good stock r a t e  
As f a r  as I can :iscertain th 
which lies farther to tlio ea 
hole apparently did not botto 

T h e n  considering the p 
water being fresh or salt one of the main points i:; 

the umclergrounrl water is circulating or more 
stagnant. If there is opportunity for the 

circulate, tlie salt contained in the strata i.- 
eventually all leached out, the reverse being the cape 
in basins o r  areas xvithont an outlet. 

clip seamucl, ancl have therefo 

cultural land mrrou 

and eridence of struct& are almost totally absent. 
A t  the Balla Tank 
Feen blasted out in 

ns ~imestone OCCUI* freque 

to the presence of dark-col0 

G 

which are typical sedluients. At the 95-mile well, 011 

would Le ewry reason for assuming that the watsr 
would be fresh, or at worst good stock water. If 
deep boring is decided upon the bore, in my opinion, 
should be placed as f a r  north as possible to get away 
from the narrow neck of strata opposite Northamp- 
ton, in which circulation is probably not so free, and 
consequently the underground waters more likely to 
he salt. There are no data on which to calculate the 
probable clepth of water-bearing strata, but on gen- 
eral principles the depth where water mill be strncli 
 ill rary directly with the distance on the dip from 
tlie intake. Assuming the clip to be westerly, the 
depth of the bore in this case would vary inversely 
IT ith the clistance eastmud, and should therefore be 
located as f a r  to the east as not to und 
the cost of boring. 

Sliallo iu 1l'atei.s.-Generally speaking there is no 
crefinite evidence on the surface to gmide sinking or 
boring for surface waters. I n  the Ralla area a cer- 
tain amount of success has been met with, and stock 
and domestic waters h a w  been located in wells and 
hores along x-hat appears to a water-be 
n-hich strikes diagonally a c r o ~ s  the road f rom Ealla 
to Bininu. The continuation of this zone to the 
southeast has apparently trstecl by Bores Nos. 
3 and 4 n5thont success. make no better sug- 
gestion than that further be done along this 

Tank there is app  
v4iich monlcl fill a 
present one. One bore sunk on 
three d e s  north of Balla Tank on the Rabbit-proof 



GEOLOGICAL PROGRESS REPORT 1927 PLATE I 

P L A N  SH€W!/YG P O 5 / T / O N  OF BORES 

QARTMBQR BALLA DISTRICT 

P-\. i 

I 47@2 

3607 
93 

5053 1 5054 

I 

50 52 
I 5051 

1 5005 I 
I 

A342 

d 340 

/,,,, i / 

3620 
93 

/ 5!92 



) stand of€ to the west 
Reserve 17940 at the 

e hole bottomed on a 

The seconil position (angTThere iii the vicinity of the 
south-western peg of 3823/93), though some dis- 
tance from the farming blocks, offers a reasonable 
chance of success on account of the coarse nature of 
the surface sands and the fact that xater has bean 
fonncl a t  a shallow depth a t  the well a t  the 95-mile. 

to  find water in these areas by shallow bores d l  De 
inore or less controlled by a considerable element 
of chance, for  it mill ge extent mere stab- 

G PROSPECTS O F  GRANT'S PATCH, 
€IALL'R CREEK ; TCTNRERTAEV DIV- 

is situated some 300 
iile peg on the Hall's 
line ancl 50 miles 

reel;. The name was 

Zogy.-Briefly the main geological features are 
more or less foliated fine-grained greenstones invaded 
Iiy later pegmatite dykes, classified in the State Geo- 
logical 31 ap under the general naive of inetainorphics. 
The country from a mining point of view resembles 
much OF our Eastern goldfields. Strikiiig through 
the greenstones in a general north by west direction 
(340") are se\Teml parallel lines of cpartz reefs. 
These reefs as a rule run parallel to one another, 
anit with but fern esceptioiis do they &OTT a greater 
thiclmess than a few inches. The dip of the reefr 

ertical or slightly to the east. Traces ancl 
y irregular patches of lead sulphide (gal- 

ena) are of frequent occiirreiice in the quartz veins. 
There is little donht that the silver coiitentP oceur in  
this galena. 

Mr. Grorge has done a little development on hi\ 
lease, and from the rein of quartz, about 12 inch?;; 
thirk, which he had exposed to a depth of abont 1'1 

7 

feet, 1 took three saiiiples (1-3). These contain 1 :~  

quartz in the shaft, or rather trench, yielded 1 dm.  
15 grs. of gold ancl a trace,of silver (KO. 4). At  :I 

clistailce of half a niile, still to the northeast, is au- 
cther parallel line of quartz reef 011 whieh quite n 
considerable amount of prospecting has been done, 

grs. of silver (Sample 

ples are iii my opinion very discouraging, particu- 
larly a.; the previous samples were much higher and 
the fact that the veins are small. The numerous work- 
ings whieh mere made when prospectors were at 
fever heat in their search for gold might iiaturally 
siggest that there might be payable reefs abandoned, 
but the samples taken do not indicate such condi- 
tions, and I am afraid that the chance of success in 
this area is  very remote. The silver contents, though 
considerable, are in my opinion worthless without ap- 
preciabie gold values. 

5.-POSSIBIZrITIES O F  MINERAL OIL OCCUR- 
REKCES I N  THE ESPEXANCE DIRTRSICT ; 
EUCLA DIVISION. 
(T. BLATTCITFORD, B.A., Acting Government 

Geologist.) 
In Mr. Hancock's company 1 inspected the local- 

ities in the Yicinity of Esperance, in whieh he assumes 

Geology.-Though covered over in many places by 
shallom deposits, granite is the prevailing rock in the 
vicinity of Esperance, and may be found extending 

cations of mineral oil. 

There is no doubt that the gmnite area as f a r  north 
as Norseman, and probably considerably further 
north,  as underlying the ocean in Miocene times. 



n, and probably continues to do so, as evidenced 
by the raised sea beaches found along the coast which 
contain shells of the same species as exist at the pre- 

nounced fault scarp. 

a coninion occurrence on many seaboards, goveimd 
to a large esteiit by pi* iling xincls, inland di-aiu- 
age and soinetinies ocean currents. There is n o  e5-i 

id they will probably prore 
hallow typical coastal calcare 
probably thin irregular beds o 

north of Esperance, tlicre is a fine example of iiide- 
scence, due to the osictation of soluble ferrous salts 

petroleum 
re Mr. Gre was 

a t  one time loi\~-lying, but has since been filled in 
probably only to U coinparatiwly ve 
in very recent geological times. There is no evidence 
of suitable structure or genuine oil seepage, or in 

cation favourable to the occurrence of. 
cality 

ar sinell and an 



ORY, t 

(‘owa.--Uncli of the core apparently broke up 
(iuring boring operations, and reached the swface in 
the form of inud or sand. The attached log has been 
( oinpiied from the actual cores, typical pieces of 

are rare, ancl only occur in the ri\-er banks ancl 
“breal~amays.” I was oiily able to find two exposures 

* G.S.W.A., B~ill. 38, p. 93. 

calyx bole at a d 

I’ bore to have been 

or less equilateral tri- 
in the two holes sug- 

nf oriiiatioii we require 
s 111 my opinion quite a 

this locality. 

:It the railimy siding. 
nnilable to connect wit11 either bore sit 

There will be ample pipes 

The positions o €  the suggested bore sites are shown 
ograph (Plate 11.). 
ed out above will entail a t  

lcnst SO0 feet of boring, and if the No. 3 hole is 
cari*iccl down as recommended, a total of 1,300 feet 
G f  lming will be requirecl. 



LOG O F  BORE GORES RAISED F1lOhI KO. 1 CALYX 
BORE AT ERBDU, ONE MILE TEST FROM ERADU 
SIDING, ON RAILWAY RESERVE. 
- 
No. of 

sample - 
1 
2 
3 
1 

> 
c i  - 

9 
10 

1 1  

12 

13 
14 

15 

1s 

20 
19 

Depth of core. 

f t .  in. 
30 0 
64 0 
7s 0 

130 0 

140 0 
159 0 
I64 0 
170 0 
181 6 
183 0 
188 4 
190 3 

244 0 

344 0 
408 0 
464 0 
470 0 

544 0 
650 0 
580 0 
587 0 
637 0 
640 0 

663 9 

695 0 

803 9 
804 1 

ft. in 

75 c 
98 ( 

140 ( 

157 ( 

170 ( 
166 C 
180 
183 
188 
I90 3 
199 (1 
201 ( I  
2.J0 0 
244 0 

64 c 

345 I 1  
164 0 
470 0 
514 0 

550 0 
580 0 
585 0 
637 0 
640 41 
663 9 

668 cl 

tisfi ( 1  

693 (3 
503 9 

804 I 
s32 0 

Description. 

Tn'hite gritty salidstone. 
Finer grained yellow sandstone. 
Similar to No. 1 sample. 
Fine-grained argil1aceous sailcl- 

Coal. 
Grey shale. 
Coal. 
Grey shale. 
Coarse sandstone. 
Conglomerate. 

laiit remains. 
. Practically no 

Friable sandstone. 
Soft friable shale. 
Friable sandstone with minor 

bands of shale similar t o  
46-1-470. 

Shale. 
Similar to  16. 

No core. Sandstoiie. 
e. 

do. 

Dark shale similar t o  shale baiids 
in 18. 

bands of shale. 
Shale similar to 18. 
Sandstones with minor bands of 

Fine grey' %hale to bottom of hole 

~ i ~ I U l U S i S .  

NO. ... ... 3096/2B 3097/26 3098P76 

ft. in. f t  in. ft. in. ft. in. ft. in. ft. in. 
183 0 188 4-190 3 

Proximate ana1ysis- per cent. 

Fixed carbon ... 26.71 30.69 29.00 
Ash ... ... 25.19 

Calorific Value- 
B.T.U. ... 

TIOSS 3IADE 

RIT'ERS, THEN 

(lncludiiig a Report on the reported disro.cery gf 
Argentiferous Gal eewali Station.) 
(T. BLATCI-IFORI), 

Krztrodiccto r y .-In vi fact that high grade 
qaniples of silverlead received from the 
manager of Speewah S the Denhani River, 

1'1 UIII a iotle of considerable diiiieiisions occurring in 
countrg nithei-to uiiliiiov ii to be iiiineral-bearing, the 
writer was comiiiisioned to visit the lbcality and re- 

ack, who not only proricled us with an excellent 
plant of riding horses and packs, but also acted as 
our guide for  the journey as far as Argyle Station. 
At this point we left the horses and journeyed by 
motor transport bat$ to Derby. The expedition with 

ger might easily ineet 
ndiiig\ suitable cross- 

ings. 
One of our main difficulties was plotting oiir course 

with acy d e g e e  of accuracy. In addition t o  the 
irregular course we were forced to follow, we found 
extremely few land marks fixed 'by survey, and on 
the other hand we caiiie across many features which 
were not on the imps  we carried. However, the 
track followed, as plotted on the accompanying plan 
(Plate IIl.), should be sufficiently accurate to show 
approximately the position of tlie main points of in- 
terest referred to iii the following pages. 

Fortunately the season had been a good one, and 
little trouble was espeiienced in finding water and 
feed for the horses and mules at convenient stages 
for camping. 

s.-No authentic desorip- 
tions from actual personal observations has beeii 
published regarding the physiography of the IGm- 
Lerley Didsion. Jutson (Bull. 61, Geol. Survey of 
W.A.1 refers to the Iiiiiilwrley area in general as an 
elerated tablelaiid, probably an uplifted peneplain, 
connected by a uarrow fringe to an outer low-lying 
peneplain, which extends f a r  to the south and east. 
He describes the inland tableland as an area OCCII- 

pietl by H labyrinth of hills aiid ridges mith inter- 





11 

folds, which occurfed usually as long narrolv rangeJ. 
These ranges and ridges Can therefore be regarded 
as the remnants of the old plateau, and stand out 
in bold relief to the valleys lying between them. 

uniform geological struc- 
ture, which consists of ensive beds of hard com- 
pact sandstones or quartzites overlying softer shales, 
lufrs, etc., the sides of the ranges are usually precip- 
itous near the top, ivith a long talus extending from 
the bottom of the cliffs to the base (Fig. 2 ) .  This 
cliff structure is very characteristic, ancl is evidently 
clue to the veathering of the underlying shales or 
tuffs being more rapid than that of the harder ol-er- 
lying stanclstones and quartzites. Undeimined, the 
top beds break off in large masses rather than fret 
away gradually. No doubt Tertical jointing adds 

Owing mainly to the 

rgely to the process. 
The valleys lying b n the hills are as a 

overed with volcanic 11-hich apparently pro- 
duce excellent pastures, particulai-ly for cattle and 
horses. In most of the valleys the natural wtter 
supply is good, for in addition to the main 
permanent springs are €airly plentiful. 

After crossing the Ord the hills and valleys cease, 
y extensive black soil plains which 

on this account do 

first-class quality is ample for general 

General Remccrks.-Praetically no detailed geo- 
logical descriptions of the inland plateau of Kimber- 
ley are to be found in the published records of past 
observers, tliough there are certain occasional refer- 
ences to the main structural features. This may be 
accounted for by the fact that previous observers 
such as E. T. Hardman, 1855'; H. P. TTrood\.;ard, 
IS91'; Dr. Logan Jack, 190G3; Herbert Basedow, 
1916-1917*; and Dr. Arthur Wade, 1925,' were all 
engaged on special missions which held them to in- 
vestigating iiiore or less definite sections of the fringe 
of the plateau rather than any portion of its interior. 

Gibb l\iIaitland in 1901 certainly traversed the sec- 
tion lying to the \vest of the Chamberlain Biver, 
hut his report refers more to the structnral than the 

e short and usually disconnected 
ints of interest which were ex- 

TT'yndham down the 
valley lying between the Pentecost and King Rivers 
and across to the Ord. They were made on a single 

mentary Paper KO. 18 of 1891. 
3 The Pros&& of obtaining Artesian water in the Kimberley 

District. 
4 Narrative of an espedition of Esploration in North-Western 

Australia: Trans. Itoy. Geog. Soc. Auust., S. Ans. Branch, Vol 
XT'III., 1916-17. 

s Petroleiim Prospects in Kimberley : Part. Anst., 1924. No. 142. 
0 W.A. Geol. Survey, Ann. Prog. Rept., 1901. 

W.A. Geol. Survey. Bnll. 25, 1906. 

t r a ~  ersc', and niud be considered merely as casual 
obserr ations aloiig toe road rathei? than having any 
pretence to a thorough geological description. When 
possible specniiens of the various rock types were 
colleeteic arid petrological descriptions of some of 
these rocks wili be added. Photographs of striking 
featuies were taken where opportunity offered, and 
sonic of thebe i v i ~  also be attached to illustrate the 
Palieiit features. 

h roiii tile ouserwtions ive made it became obvious, 
h o ~  erer, that many of the"  ̂geological problems of 

ing section of the State mill require much 
carefui study before they can be satisfactorily solved, 
and in addition niuch mapping will also be necessary. 

Il'yiidir am.-The most conspicuous geological fea- 
ture i n  the vicinity of the township of Wyndhm is 
an iiregniar semi-detached series of hills, the highest 
p o a t  of which is West Mount Bastian (Fig. l), 
which rises to an elevation of 1,079 feet above the 
surrounding country. These hills are composed of a 
top bed of sandstones, underlain by extensive shale 
beds. The prevailing dip of the beds is to the south- 
Past at an angle of about seven degrees. Boring in 
the townsite has proved that the shale beds extend a 

the surface, and lie on a 
proved to a depth of at 

least 1,320, when boring operations wei*e suspended. 
arch was made for oisganic remains in the shales, 
vas uiisuecessful. 

The possibility of obtaining artesian_ water in the 
series has been dealt with in detail by Dr. R. Logan 
Jack in his repoi+t on the possibilities of artesian 
water in Kimberley, published in 1906.1 

At the L'Three-Milc," i.e., three miles from Wynd, 
hain on the Hall's Creek Road, an interesting out- 
crop of basalt was noted. There was insufticient evi- 
dence to form a definite opinion as to whether this 
oc:urrence was a basaltic Bow or intrusion. The rock 
is a dense basaltic type, showing occasional small 
facets of cleavable felspar. 
. . Under the microscope it is a mass of felspar niicro- 
lites lying in all azimuths, with n~inerous grains and 
siiiall prisms of nugite. Distinct idioniorphic pheno- 
crysts of plagiocla.se and angite may in places be 
noted. lrregular grains of magnetite axe common.' 

ln many respects the rock resembles the basalts 
of the Antrim Plateau and the basaits of the ArgyIe 
Area. 

Leaving Wyndham and the ' 'Th;lee-Mfie" we trav- 
elled for 22 miles in a general south-easterly to 
southerly direction to the Wyndham Meatworks 
Pumping Station, on the King River, which lies 
almod opposite North Mount Cockburn. On the left 
hand we passed broken ridges consisting of sand- 
stones, but as these were similar to the beds a t  Wynd- 
ham they \wxe not examined. 

.\-orth Jfownt Cockburn and Cockburn Ramge.- 
Xortli Mount Coch%urii is almost a replica of the 
!:a&m with a greater development of the overlying 
band4ones Tyhich have a thickness of about 200 feet. 

show signs of ripple marking and cur- 
g (Fig. 5) .  They are underlain ivith 

shales, partly calcareous near their base, and con- 

The Prospects of obtaining -4rtesian Water in Kimberley : By 4 
Logan Jack. ".A. Geol. Snrvev Bull. 25 Perth 1906 

- Petrological Description bi'Dr. C .  '6. G. Larcomie. 
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ions of black calcite, which had beer1 
.en for bitumen. The series is undulatin 

the piiinping station the eourbe secliinents dip awa? 
he soutliwest urid i'ollol\--ed up degrees. The inass 

no instance was it 
wlying sediinents. 

lalus o€ fine-grained tu 
into small and large 
was noted a sinall half-inch seam of quartz lying 
pamllei to  the bedding planes. A few more o r  less 

ts. In  one of 

of qnaitz mixed ITith a minor quantity OC lode 
orth and south along this slope and 

1x7 angle to the east, the dip corres- 
o the slope of the ridge. There is 

* Petrological descriptioriv by Dr. C. 0. G .  Iawombe. 
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“ A  crystalline niass of clouded felspar, some of 
graphically intergrown 
es. Apatite rods are 

pgroxene to wirraiit tlie 
rock being class3 a granophyric pyrosene 
granite. There is 
lock iiiass, neither were m y  later intrusions of basin 
dykes noted. 

The lead cleposit was 
a1 shallow costeans, which were n 

Descriplion. No. of 1 
samale. 

1 
2 
3 
3 

eiiongli to reach the footwall, a i d  as these worliings 
showed considerable widths of lode material, as they 
naturally ~ ~ o u l c l ,  it was iiot unreasonable for the 
prospector to foriii a n  optiniistic opinion of his dis- 

r, wlien tlie costeaiis n’ere 
1 \ m s  exposed there see1 

laccolith. The gi* 

e aiiil azurite 

Four f-.aiiiples, brolreii from the lode wliere exposed 
in the costeans, yielcled the follon-iiig results :- 

Lcacl. Silver. 

urneyecl up  the ralley 
f o r  about nine miles, 
ce off our course to 

s of fluorite. The 
distance TKIS mostly 
ably a continuation 

of tlie lnccolitli forming the footwall of the silver- 
leacl lode. The oiily other rock noted was a w r y  
fne-grained dyke, about nine iiiches thick, striking 
east and west. The flnorite occurs i n  parallel reins 
with :I iiorth aiid nth strike and a rertical clip. 
They appareiitly a brecciated zone of a 
finer-grained basic rock. 

“Tinder the microscope it consists of beantif a1 
plagioclase showing carlsbacl, albite and pericliiie 
twinning, the latter being very noticeable. Some of 
the felspars are crackeil and contain dusty patches 
of alteration. The augite is pale brown, partially 
schillerised, and strongly twinned. It occurs in large 
irregular-shaped patches with a strong prismatic teii- 
ilency, and in  places has undergone slight chloritisa- 
tion. There are some patches of blacli oxide of iron. 
A l i t t le quartz is present, some of it in the form of 

This rock i s  :L aiicropegmatitic quartz 

parallel with the rein is a narrow very 
basic dyke erideiitly intrusive ancl prob- 

ably intimntelg coiiiiected with the brecciation. The 
widths of the fluorite reins vary froin 10 to 24 iiiches 
aiiil the colour from semi-trniisparciit aiiil glassy to 
opaque white and light blue. Patches of galena fre- 
quently occur in soiiie of the veiiir. Other\\-ise much 
of the fluorite is free from contamination, and would 
l ~ r  of commercial ralue if more accessible. 

s occur about seren iniles 
t deposits and 2’5  iiiilcy 

northwest of Speewah homestead. These yeins like- 
wise strike aloiig north and south line> in n iii*ecciate I 
zone, similarly to tlie first cleposits. 

itc. 

reiiis ::re nxrroiv 
ol’ galena :H an 

some of the f l u o i q a r  is 
of high-gradr quality and f i w  from mlena. 
to tlie distance from the iiiarket the depocit i i  of no 

0x6 

commercial value a t  present. 

I I 

Copper. Gold. 

per cent, 
3.03 
0.72 

Trarc 
1.94 

I dnt. grs. 
0 r, 
0 21 
1 16 
1 15 

er-lead mine the country traversed 
raphical features to the previou, 
were f o r  the most lmrt coa~se- 

grained greenstones. 
eeiccth Xowhestend to  H e m  
par t  of the route after leaving 
s over basic igneous rocks, but 

(with crustificatio 
of the laccolith i 

Pool come in and occupy the valley aliiiost a5 f a r  as 
the Conglomerate Range. Lying aboat three mile.; 
south o f  the Denliam River crosiiitg, Xount Tiate, 
(Fig. 10) nlalies a conspicuous lancluiark. Thc. inouni 
is really R lest-book esaniple o f  a .colcanic “plug,” 
rising through the quartzite 400 feet above tlie level 
of the liver. 
colour, but unfortunately was 
accurate petrological determination. 

“ A  fine-grained soft greenstonc mith a brow-nish 
streak. It is traversed by reinlets of glassy quartz. 
Under the micros.cope it is a mass of blaclr and red 

The rock is hie-: 

lug’’ has been dennrlrcl by 

y reversed. They have 
U C ~  f rom the orcljiia~:; 

minerals Jwre noted. 

* Petroloey by Dr. C. 0. G, Zarcomhe. 
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by a few quartz reef5 which hitve a generally parallel 
strike with the shear planes, but ;I discordant. gener- 
ally steeper dip. East of the greensione belt there 
are  three miles of granite countrp: \\.hen tlie Orcl 
River is reachecl. ihfter eroqsing the river a fern hiils 
of silky phyllite were noted and a curiously coloured 
seclinientsry rock outcropping iii a low ridge about 
three miles soutliwest of Argylr lionie4tead. The 
geiicral strike of this outcrop is iiortli and south, wit11 

The next rock, the marginal rock of the plug 
proper, 115th iiicliisions OS quartzite, is  intense^ 
silicified. Quartz veil1 sollie ~ u g g g  with well- 
clei-elopecl 1)yraiiiicls OF rlz, forin a regular nei- 
~ ~ o r k .  Nearer the centre of the plug, which is at 
least 300 yarcls in  Jiametei,, :he rock is less se:imetl 
Tvith quartz i-eins niid resenibles tlie fine- 
igneous rocks prerionsl :- refemed to. 

Betvreen Hearten's lioniestencl and Congloinerale 
Range the country rock is basalt. ~vliicli iiesr 
Hearten's weathe1-s into a black friablt. soil quit;? 
clifferelit f rom the red soil of the inore crystallint: 
igneous roclis. 

C'oiiglomeiatc or IZny!~c.cl, Rcozge (Figs. .j aiid 7 I 

owes its striking outline to tlie fac-i that its westei:i 
side is compose2 of alternating bands o f  conglomeratc 
and red sandstone. The sanclstonr is 
soft and pnlrerulent rsccpt where 10 
inore cemented patches occur and br 
great slabs. The coiiglomei~ate itself is composed 
essentially of pebbles, ranging from the size of 
marbles 1x13 to boulders a foot in  dianieter, perfectl!: 
rounded end apparently all cluartzitc. In this respect 
they resemble the Nullaginc conglomerates. Two 
bands of coiigloinerate, 30 feet thick, are seen on the 
west si2e of the range. but proceeding eastward the 
congloinerate rapidly thickens till, in C:oiiglomeratc 
BluE (Fig. G ) ,  i t*attains x thickness of about 600 

erecl through tlie congloineratc there RI',? 

of sandstone. Further to  the east 01' 

e Bluff the eoriglonierate :ipparentlp 
thins out  again aiicl is wplaced by sandstones \-er-,- 

aiice to the Upper  Cai-boniferon., 
of the Fitzroy area. To decide 
glomerntes should be classified e 5 

the viciiiity of Mount TTTymle ancl other localities in 
the Fitzroy area. 

grained to coarsely-porl~liyrilic gmnile i5 crosseci. 
This granite is intrusive into the ptrylliles Tvhich arc  
lliglily dipping, now eait, 1101~ m+. and strike 
east of north. These pliyllitr,~ estellcl as f a r  east a -  

oyd Range practica&- to the 01.c 
Rirer. The base of thew ranges, in  my opinion, col]- 
sists of ghyllites representing the iiietaniorpliic serieh 

Sliortlg after passing Conglontel: 

granite about ha1 
to be sheared a1 
fluxion strnctiire, 

medium, wen-gmiiied r i t h  senoli tlis of pllyllites, 
proving that it has intruiled tlie lattc~*. OIl thc 
eastern edge of the granite iq a zouc~ of a few hundre 1 

an a1ino-d ~er t ica l  dip. 

S o  fossil i*eiiiains could be founcl in the ininiediate 
vicinity of the ridge, but liiiiestone beds containing 
almndant reinailis of ,SnZtereZl(x outcrop a short dis- 
tance to the east. It is probable tliat the beds in  
qnestion are  the tilted edges along a fault of a bed 
uiidcrlying the liiiiestoi s. The colouring of 011e banct 
of rock is cither red or rey, or  both, distributed some- 
times in a most regular banding, a t  others as a grcj 
l~ackgrouncl 011 which are red oval spots partially o r  
completely detached (Fig. 11). A t  times both thc 
banding aiid the spacing of the red spots are alinosi 
perfect, though such is not a l ~ v  

L-iiiler the iiiicivoscope the rock qliovis an almost 
nnif orin composition of fine angular cluartz grain.: 
ceiiieiitecl with aluluiiious material, the red colouiinp 
being clue to a small percentage of iron oxide. In 

Llie basalt floiw which arc espoqeil at the snrfacc. 
further to the east, extend to Argyle Station anr! 
spread out f a r  a ~ m y  to the north and east. 

being favoiirable f o r  the occurrence of either gold, 
ininerd. 01' base metal de 
diales, and interbedded ltliough of Pre- 
('nin1)riaii age, shox- 110 sig 
w i n s  of rlnorspar containi~lg galena were certailily 
foiiucl i n  the underlying basic rocks in the Speewalr 
ralley, but only \There a slight shearing of the rock. 
hacl taken place clue to a local intrnsion. 011 the 
whole tlie basic rocks are  m:mire nix1 are therefol c 
1105 likely to he metalliferous. 
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Fig. 1. 

P. 345. 
The Bastian, near W,yndham. 

k'ig. 2. 

P. 357. 
Western side of Cockburii Valley, with Mount Coclrburii i n  the  far  distance. 



Fig. 3. 

P. 3G3. 
Quartzite ClifT, easteln side of JTount C'ocltbum. 

Fig. 4. - _. _. 



Fig. 3.  

F. 344. 
Eastern flank of Conglomerate Range. 

Fig. 6. 

F. 339. 
C'oiigloiiicratc Hill: por t ion  of Conglomeintc Rnngc. 



Fig. 7. 

F. 342. 
Sliowing pebbles in eonglomcratc beds a t  base of Coi1glomoi’:itc Range. 

Fig. S. 

17. 3-1-1. 
Looliiiig north-vvest from top of ‘‘.Jiunp up” in Prospect Goige.  



Fig. 9. 

Neg. 1855. 
Black soil plains of Ord River, Moun1 Elder i n  f a r  distance. 

Fig. 10. 

Photo.: E. ae C. Clsrlre. 

Mount Pates, Volcanic plug. 



Ncg. 1867. 
“Zcbra” ~ o c k ,  from tlirec iiiiles soutlirwst of Aigple Station. 

Fig. 11. 
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AS explained in the previous pages of this repoi-1, 
the silver-lead deposit at Speewah was more than 
probably a local enrichment a t  the contact with tlie 
basic rocks ancl the sediments. 

foliated, but the scope for prospecting would be more 
or less limited to where these rocks were exposed in 
the gorges. They 
elsewhere. 

down the Pentecost and as fa r  east as 
r, particularly the iiuinerous valleys, 

appears eminently suitable for raising and fattening 

the same applies I 

also to the great 

TAODES AT 
GOTiDFTETD. 

In accordance with Ministerial instructions I visited 
I\;Ieeli-atliarra ancl chose three boring sites which T 
consider to be the most suitable for  exploiting a t  
depth one of the most important ore channels. 

I n  the month of June, 1923, a depatation froiii tile 
Meekatharra Roads Board waited on the Hon. tlir 
Minister for  Alines and suggested the following bor- 
ing progranme :- 

1. To bore the north and south en& of Paddy’s 

2. Assist a deep bore in the Feiiian Xine on the 

Robeits, the general manager of 
Is Extended aikd Peiiiaii Mines, 

who was one o€ the deputation, ancl he assured iiie 
not wish to bore in the Fenian Mine. 
gestecl in the iiortl; end 

Flai was really intcnded to test the Tn 
sols Extended lode at a depth of 1,500 feet. Sinw 
the reqiiest was made the main shaft on this niine has 
been sunk and a lode opened out at the 1,100-feel 
level. Mr. Roberts is of opinion that deep boring ir! 
the north end is not necessaiy xow as the cniitiiiuation 
of tlie lode at depkli has been prof’et!. 

The original progranme has thus been reduced to 
boring on the south end of Paddy’s Flat, 

As my instructions did not limit ine to choosing 
sites on Paddy’s Flat only, incpries were made 
locally as to whether there mere more suitable sitej. 
I found, with two exceptions, that all the old large 
gold-producing mines had ceased operations aiicl ar: 
now flooded and, more or less, abandoned, and that 
mining at, Meekatharra was a t  a le ry  low ebh, th- 
Ingliston Consols and Feiiian beinq the only two of 
the important mines of the early clays which shomeJ 
any real activity. 

Flat. 

d for f basis. 

Fortmately a very complete survey of the distrlct 
and mines of 3leekatharra had been inade by Mr. E. 
cle C. Clarke in 1916, and ~ i t h  a few exceptions little 
development had since taken place, so that his report 
stands good for  the present. I have discussed th 8 

present idea of boring with him alld lie 
the members of the Roads Board that tlie south entl 
of Paddy% Flat would be the most likely locality to 
37ield satisfactory results, particularly on the Inglis- 
ton Consols-Fenian-Marlnont line of lode and pai - 
ticularly in that section lying between the Marmont 
and Gwalia Extended. 

The geology and description of the “Consols” 
group is set out in detail in Cladce’s Bulletin 65 
(pages Li5-159) ancl are bri 
‘ ‘ Geology.-Ths rocks ccmist of two groups derixFed 

either from dolerites or peridotites and two intrusives 
of quartz porphyry and basaltic dolerite. High-grade 
mines have been found in both gro‘olips, but 011b in 
the vicinity of the quartz porphyry, .n-itli which they 
apparently have a close connection. The richest of 
the mines are found in the first group, and comprise 
the Feniaii, Inglistoii Extended, and Marmont. With 
regard t o  their position in respect t o  the quartz por- 
phyry, we find the lodes lie either t o  the east or  west 
of the dykes and In one particular case, the Ingliston 
Consols groap, the dyke is found crossing from the 
hanging t o  the footwall of the lode. The broken 
nature of the lode in this mine may probably account 
for  greater circulation of gold-bearing solutions and 
correspoiiding higher gold contents in this section.” 

South of the Jfarmont only limited prospecting h:is 
been carred out. On the Gwalia Extended the lode 
was located and workecl to a depth of 200 feet, sonie 
9,600 ozs. being recovered from 4,300 tons of ore 
crushed. Most of the gold, I am informed. was i11 
the rich gold leaders which cut ~hrougb the lode 
inateiial in all diiwtions. The same lode has ap- 
parently been located in the Micky Doolan and Mar- 
moiit Extended leases and, thongh there is some doubt 
as to whether it is a continuation of the Fenian 
Consols line, it will probably be found to be a con- 
tinuation. 

Generally speaking the richer portions of the lodes 
in the Consols area appear to occur in “shoots” whie!i 
dip to the north. A notable instance of this may be 
seen in the Fenian mine. where practically all t h  
payable ore has pitched into the Tngliston Consol i 
below the 1,100-feet level. 

Having this in inind 1 have enclcavoured to p1a.c. 
the bore holes a little to the north of where gold lins 
been found near the surface. TGbh regard to tk.: 
depth a t  which the lodes would best be cut in the 
bores, it is recognised that in the upper levels OP tli,: 
adjoining mines the regular ore body v a s  not found 
until a deptli of from 1.50 to 200 feet vertical wa3 
reached. 

I suggest, therefore, ancl ham acted accordingly, 
tha: the bores be placed and declined so as to strike 
the ore body a t  about 350 feet, allcwiiig foi’ the dip 
of the lode to the east to be normal, viz., 30 feet in 
each 100 feet vertical. 

The three sites chosen are on C:*own lands and I 
would suggest that these areas be reserve6 until such 
time as the boring is completed. 



L0.---1NTEHII\f KEl'OKT ON THE GEOLOGY 
D OWE DEPOSITS O F  ILILG 

. I?. E'r eol 

wa$ thought .rT-oula afford most information. 

TIic rodit; of the Kalgoorlie auriferous are 
particular those of the North End, were ilex 
iii cletail in Geological Sarrey Bnlletiii 69, and it 
is uiiiieccssnry to gi\-e iuoi'e than a brief description 

boine distance east; of the mining area are  not c!c. 

wide area west of Haiinans Lake. On the Golden 
Xile the oripinal rocks mere more constant i n  eom- 

sisted almost wholly of quartz dolep 
omever, some variat 



t h e  
the o 

The albite po rphp  uded both Older and 
Younger Greenstones , prior to gold cleposi- 
tion. These rocl7s were composed mainly of albite 
felspar with a little quartz. Phenocrystal and non- 
phenocrystal varieties occur n B few dykes, mainly 
at the North End, phenocrysts of hornblende occur 
in addition to felspar, linking these rocks with the 
hornLlende-quartz porphyrite of the valley west of 
Iialgoorlie and Boulder. The dykes have a wide 
range in size. Among the most important are one, 
a mile and a half in length and nearly 600 feet in 
maxinium width, which runs through the middle of 
the Younger Greenstone dyke in the northern por- 
tion of the North End, ending a little north of Wil- 

e running through the Hainanlt, South 
Associated mines; and ,a third, running 

tlirozgh the Great Boulder, and passink into thc 
1.i-anhoe mine at  depth. This last dyke has a maxi- 
mum width of about 300 feet. It probably runs 
south to join a large mass of porphyrite south of the 
Golden Mile. The strike of these dykes ranges 

to northnorthwest, and the dip is 
t at steep angles. The general effect 

of these dykes on the lodes is to cause impoverish- 
ment where the lodes are within the dykes, though 
rich patches have occurred at the 
dykes and the greenstones. 

Subsequently to  the intrusion of the albite porphy 
rites pressure from a southwesterly direction resultrrl 
in the formation of a series of overthrust faults. 
striking approximately northwest and dipping south- 
west a t  flat but varying angles. These faults appear 
to be €ew in nuniber and to be confined to the east- 

g of the eastern margin of the niaiii 
e dyke was followed by intense and 

widespread shearing, due to pressure from a south 
southeasterly clirecti h probably extended o.rer 
a long period with i of relasation. The pres- 

in the formation of a number of mail1 
mostly striking northnorthwest, but in 

west, and dipping southwesterly a t  steep 
but varying angles. The mowment appears to haw 

on the hanging-wall 
thrust in a north- 
that on the footwall 
ght upward compan- 

, the shear zones and 

the western half of the Younger Greenstone dyke at 
At another period, less deep-seated 

pressure from the north alternated with that from 
the south and resulted in the formation, a t  the North 
End, of a series of shallow-dipping overthrust faults 
stiiking iieai*ly due east. The fissures of both series 
were subsequently filled with 

Widespread vein-alteration of the rocks by mineral- 
ising solutions succeeded the shearing, although, as 
stated, the two apparently overlapped. The mineral- 
ising solutions most probably arose from the magma 
from which the porphyrites were previously derived. 
The most widespread effect was carbonation over ex- 
tensive areas, but the degree of alteration varied, be- 
coming progressively less as the distance from the 
lines of weaknes 
increased. 

g which the solutions 

The carbonation affected the greater part of the 
Younger Greenstone dyke in the vicinity of the 
Golden Mile, a comparatively narrow strip on the 
western side remaining unaltered, as well as a few 
m a l l  areas near the middle of the dyke. One such 
area of unaltered amphibolite, about 160 feet in 
width, is exposed in the main west crosscut at the 
1,800ft. level of the South Kalgurli mine, between 
the Lake View East and Lake View lodes. The cen- 
tral portion of the dyke, between the Golden Mile 
and the North End was altered though not over as 
great a width o r  to  as great a degree as the Golden 
Mile. The Older Greenstones east of the main quartz 
dolerite dyke were also highly altered, the alteration 
being widest and most complete east and immediately 
north of the Golden Mile. 

The widespread alteration, by carbonating soln- 
lions, of the epidorites and amphibolites of 'both 
sei*ies gave rise to chlorite-carbonate rocks (green- 
%tones) somewhat similar in appearance to the orig- 
inal roclis, but usually with the composing minerals 

the hand specimen. At  the 
asic hornblendites and serpen- 
talc-c~ilorite-snlrerite and talc- 
e the altei*ation was most in- 

tense, bleached white, reddish, 01- gray rocl~s were 
formed, composed mainly of carbonates, with some 
nnartz and varying quantities of seikite, and, in the 
l'onnger Greenstones, usually containing leucosene 
ilevired €i*om thr original ilmenite, but with either 
magnetite or pyrite foimed a t  the expense of the 
01 izinal ferro-inagnesians. 

The determination and delineation of the limits of 
the vein-altered rocks, particularly those of the 
Younger Greenstones, is of the highest importance, 
as it may be laid down as a general rule that the 



payable lodes are conhne vein-altered rocks 
and do not occur in the ep s and amphibolites. 
On the Golden Mile, the western limit of the quartz 
dolerite greenstone is a short distance west of the 
western boundaries of the main Ivanhoe and Golden 
Horseshoe leases at the glirface, and has a slight 
westerly dip. 

~Smong the Older Gr ones the most highiy 
altered forms are the rocks to  Tvhich Maclaren has 
applied the term “calc-schist,” although in places tlie 
structure is sheeted and jointed rather than schistose. 

their very fine grain 
colour,, and fairly 

sheared, by a blocky 
structure, due to jointing. In some of the rocks in- 
cluded €or convenience under the general field tern1 
of cn!e-schist, chlorite is 1)remit in sniall quantities, 
Iiiiking the rocks with the he-grained greenstones. 

from the iiiteiisc 
alteration of the quartz dolerite epidiorites and am- 
phibolites are more varied in appearance. As -vr-itli 
the ealc-shistq, some of the voeh contain sniall quail- 
tities of clilorite and niay be termed em-bleacliecl 

esenting former felspars are visible to the nalwtl 
e. Rock of the second type occur‘s at the 1,700ft. 

of crosscut 94 feet soixlli and south drive 20ft. west. 

Another variety of bleached quartz dolerite geei i -  
done is the gray bleached type. These are some- 
what bluish gray, fine-grained, nsually sheetecl or 
slightly schi5tose rocks, coinposed of sericite, carbon- 
ates and some quartz, aiid containing g a i n s  of 
magnetite, in places distinctly noticeable to the naked 
eye, gi~7ing the rock the appearance of a knotted 
schist. 

or  pale reddish in colour, and contain varying quan- 
tities of pyrite or magnetite crystals, or both, and in 
places arsenopyriie, 1-isible to the ilafieil eye. The 
grain is usually iairly coarse, tllongh fine-grained 
facies occur, and a schistose stixcture is present in 
many places. A fairly wide area of the magnetite- 
bearing variety was obseiT-ed in the main west croqs- 
cut at the 1,300ft. level of the Golden Horseshoe 
mine, but the pyritic variety is more common. Tlw 
coarser varieties of these rocks have, except for 
the pyrite usually present, some resemblance in thr 
hand specimen to granite f o r  which they mere mib 
taken by some of the earlier observers. The coarser- 
grained reddish variety is  commonly 1a10-m as 
“corned beef rock” among the miners. 

The distribution of the bleached rocks is irregular. 
Small areas of these rocks occur along some of the 
minor lode channels, bnt the larger areas appear to  
be mainly confined to the vicinity of the main loi(ct 
channels. Even here their distribution is veiy irrn- 
gular ,and as a general ixle bleaching ai3pearq to be 
most noticeable hi the vicinity of the albite porphy- 

iite dykes. In some instances the apparent great 
width of the bleached zones exposed in the cross- 
cuts is misleading. In the main west crosscuts at 
the 1,300ft. level of the Golden Xorseshoe and the 
2,EOft. level of the Immhoe, cross 
quartz were noticed associated with 
partly bleached rock, aiid the apparent width of thc 
bleached zones is really more nearly their length, 
their width being proba 
side of the cross veins. 

to a few inches on either side of cross quartz veinr. 

to the greenstones. The albite porphyrite dykes have 
also been carbonatd and sericitised in places at 
their junctions with the peenstones and in the vicin- 
ity of the lodes. The red t ing  rock is dificult to 
disfi ngnjsh, in some places indistinguishable, froi:, 
the bleached or aphanitic greenstones. In sonic 01’ 

the dykes, however. the presence of small angi: 
green flakes of chlolitic and, in places, probal . 
fnchsitic material serves to  distinguish them from the 
altered greenstones. The origin of the green flakes 
is somewhat doubtful. T h e e  alternatilw esist, 
namely, either that they are xenoliths, representiitp 
fragments of greenstone caught up in the dykes 
iluring their intrusion ; secondly, that they represent 
fragments of greenslone torn into the dykes 1. 
cheai*ing : and thirdly, that they represent fo rm 
1 jhenocrysts of hornblencle in the dykes themw’w 
Against the first and second alternatives are the 
facts that they oceur in so many of the dykes, bo 
at the North Eiid and the Golden Mile: that they a 
found in some of the larger dykes a t  some clistail 
from the greenstones; that their range in size i 
great; and that their inax 
less than an inch and the ax-erage considei. 
than half an inch, Against the third alter 
the fact that no hornblende 

extended over a period of 

places where 110 defined 

ing solutions did not coincide with those availd~le 
for the gold-bearing solutions. I n  
both bleaching aucl lode reins occur 

is also associated app 
the lodes. suggesting 
before and after gold 

low. The sediments, 

t a l k  

* Evidence obtained qince the above was written indicates that the green flakes are of two distinct types. Some of the flakes 
recently observed are much larger than those hitherto discovered and undoubtedlv represent former fragments of greenstone. On the 
other hand, the comparatively even distribution and size, and in some cases the shape, of most of the small flakes indicate their 
origin from former hornblende phenoerysts.-F.R.F. 
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ites 

Pyroxeni tes Hornblenditcs 

Peridotites Serpentines 

Hornblcnde-quart z 
porphyrites 

Albite porphyrites 
or quartz lierato- 
phvres 

A geological feature common not only a t  KalgoorFe 
but at other centres of the goldfields should be meu- 
tioned hwe, namely, the jaspers and graphitic schist 5. 

There rocks occur as bands up to 50 feet in width 
and, though usnally comparatively short in the K a l -  
goorlie area, niay extend for severs1 miles in lengt’k. 
They occur both in the Older and Younger Green- 
stones and in the albite porphyrites. They consist at 
the surface of highly siliceous rock with a laminated 
ribbon-like strnclme and in :q  be pale yellowish-gn~- 
in colour or  consist of alternating bands of gray OT 
yelloiv ancl dark-brown colour, the latter clue to the 
presence of iron ore. The iron staining is usna!ly 
most marked near the surface. Sonic of these rocks 
becoine less siliceons a few feet below the surfaw, 
appeai*ing as sheeted zones of clayey material. 

Below the o5dised zone the inox  typical of these 
rocks OCCIII* as laminated siliceous bands of dark gray 
or black colour, due to  the presenee of graphite, or, 
in the albite porphyites. as bands of black graphitie 
schist. Iron stllphides are coinmonl~ present, usually 
as grains of pyrite, but in places as nodnles, of 
elliptical shape and abont the s b e  of small marbles, 
of marcasite coated by pyrite. Sninll granular masseq 
of pyi*ihotite also occur in the grapliitic scliists in the 
albite porphyrites. Bands of graphitic schist up to 
50 feet in width occur in the Golden Xile but some 
are only froin a mere film to a few inches in \edth 
though of considerable length as comparecl with their 
width. 
A secliinentary origin has been assigned to  these 
irocl<s by some of the earlier observers, but from the::. 
coinmon occi~rrence a t  I<algoorlie ancl othev centres 
in igneous rocks of various types a t  a veiy consider- 
able clistance from any known sediments, and their 
common association a t  Ralgoorlie with albite por- 
phyrite dykes, there is little doubt that they represent 
highly sheared a d  sheeted zones in which graphite 

Fine-grained p e n -  
stones 

___._-- 

Quartz clolcritc preen. 
stories 

Doleritc grccnstoncs 

Talc-ciilorit sanlierit e 
rocks 

Talc-mesitite rocks 

Calc-schists 

_____ 
Bleached grrcnstones. 

Bleached dolerite grcen- 
stoiies and possibly some 
fuchsi tr-carbonate- 
quartz rocks 

Some fuchsite-carbonate- 
quartz rocks 

Some fuchsite-carbonate 
quartz rocks and car- 
bonated serpent,ine of 
Haman’s Lake 

Carbonated sericitised albite porphyrites 

and, in places, cryptocrystalline quartz were subse- 
quently deposited. The manner in rh ich  the grapbih 
was deposited is still in doubt. It undoubtedly aros? 
from an igneous magma, most probably that fron. 
which the porphyrites mere derived, and probably in 
the form of a hydrocarbon: but whether in sohtior 
or as a gaseous emanation has not yet been deter- 
mined, nor xhether it ancl the associated silica were 
depcwiteci at the same time. 

The age of the graphite relative to bleaching and 
ore deposition has likewise not been determined, but 
I am inclined to regard it as older than either. The 
introduction of gold ancl tellurinm was probably a 
short and special phase towards the end of the period 
of vein-alteration, and it is probable that the forma- 
tiou of telhrides was restricted to a particular por- 
tion of the period of ore deposition. as although much 
of the gold is associate6 with pvrite some o f  tbe 
richest telliiride ore occnrs in portions of the lode 

Moreove.2, 
fact that although in places the rich ore consiscs 

of highly siliceous locle matter, in ctheia it is appal’- 
ceous than the euclosing rock, an; 

of the most siliceons lode matter 
s esccecling low, snggests that tlic 
the silica mi-e  deposited independ- 

ently, although sinall quartz reins m r e  undoubtedly 
forniecl dnring the deposition of gold and tel!urides. 

Ore deposition mas followed b3- a rernrrence of 
pressnre dnriiig which further faulting took place a t  
two periods, the first in which pressure froin an east- 
northeasterly direction predominated, resulting in the 
formation of one main and possitdy several minw 
faults dipping in that direction at about 45 degrees. 
The main fault is exposed at the 1,200-feet level of 
the Ivanhoe mine. 

During the second period pressnre from a south- 
westerly direction predominated and found relief in 

ere relatirelr Xttle pyrite is pi esent. 



movements of iin- 

30" and 50". .These fxil ts  appear t o  be 
the western portion of the belt, namely, to the p 

lode at the Nortli Encl. These appcar to be of purely 
local occurrence and to be dnc to n thrust inorenient 
arising at a shallox- depth, as the faults appear to 

feet. Beyond the fact that they are later tliaii gold 
deposition, the relative age of these faults is un- 
known. 

liisto 
lowing table:- 

TABLE SHOWING PROBABLE SEQU1<N(p, EVENTS IN THE GEOLOGIC& HISTORY O F  
KALGOORLTE. 

Earth waoaenaents. 

Extrusion of basic lavas (Older Greenstoncs) 

Tntrusion of lams by Pou~iper Grernst m e  cl>-lies 

Tntrusion of greenstones by larpr dyke of hor~thlenclr porpliy- 
rite and smaller dykes of albite porpliyrit c 

__- 
Pressure eonrerting most of greenstones into epidiorites and 

imposing a schistose structure in places ~ _ _ -  - 

pressure from southsoutheast with shearing 
I\ ide areas and formation of shear zones 

Less deep seated press 
faulting, predominating 

level. The Lake View East lode has beeii deflected 
along a similar fault still farther west, at the 1,800- 

is very variable and probably ranges from about 25 
to 55 degrees. 

Thc pre-go1 
formation of ore shoots in differe~~t mays. In the 
first ease, as s l i o~~ i i  by hlaclaren, by overthrust 
faulting a relatively impermeable roof mas opposed 
to the upiIrard passage of the ore-bearing solutions, 
causing congestion and consequent depositioli of goltl 
and telluiides in ~nass. Of this the Brownhill- 
shoot is the most notable example. 

schist boundary and the albite porphrite dyke im- 
mediahly west of the boundary, a t  the 1,800-feeb 
level of the South IGdgurli mine, and is responsible 
for the flat dip of the East lode between the 1,800- 
feet and 1,930-feet level his fault consists of 
several planes forming zone, instead of a 
single well-defined plane dip varies consider- 
ably, but probably ax'erages a little more than 40 
dcgrees. It may be identical with the fault below 

y dips sharply westward 

lilts ]lalye beell pspollsible f 
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branches of the 
level of the Sout 
second case. H 
the western bra 

IUILlLL.  

re-gold 

Golden Horseshoe, ancl 

variable, neither 
The extieme rang 
55 degrees, the av 
grees. Although in the \cry early days of the field 
these faults were prolir:bly not thoroughly understood, 
at a eoinparatiwly early clate excellent xyork f as clone 
in tlie attempt to map thesc. faults both in plail and 
section. Many of the faults, 3oive1-er, hare only been 
exposed in a few places, and sonie of  those place.; 
where the faults liad been met ~ ~ e u e  inaccessible when 
their mapping m ~ s  attempted and great dimculty l v : ~ ~  

Owing to their complexity aiict the fact that the 

not easily detected except where exposecl by driving 

in ihe Golden EIorseshoe the d 
No. 3 lode along the falilt plane, accordilig to My. 
V. H. K. Nurray, unclergromid lmnager to the corn- 

rise from the 
face of the south drive on  the Nem lode in Section 4 
the displacenmit of tlie lode along the fault plane is 

last is a beautiful example of n 
nlarly as the lode is narrow an2 
ertical where cut by the fault. 
cl was measured along the plane 
ortions of the west wall of the 

lode above and belov the fault, but, the lode below the 
fault has 
of I) feet 

The re  
defined plane the displaceinent is usually clearly de- 
fined, but x-here it consists of a number of planes 
11-ith inovenient. along each the faulting may not l)e 
so clear, especially where the lode has been dragged 
along the planes, aiid the lode may only appear to he 
sonmvhat broken ancl to have an ruiusnally flat dip. 

The main faults occurring a t  the 106-feet and 189- 
feet levels of the Ivanhoe mine-as named on that 
mine--froin west to east are: “A” slide, a branch 
of No. 1 slide (in the northern portion of the mine), 
No. 1 slide, No. 2 slide, and KO. 3 slide. In addition, 
a small faiilt, not  shown on the mine plans, throws 
the V’est lode t h e e  or four feet at the 106-feet level, 
at a poiiit about 250 feet southwest of “A” slide. 

The “A” slide-KO. 1 slide groups of faults appear 
to be branches of one system, the so-called “Branch 
of No. 1 slide” lying between the two and apparently 
splitting, going south, in Section 5 a t  the 106-feet 
level ancl Section 6 at the 189-feet level, into two 
braiiclies running tomarcls r‘iPJ slide and No. 1 slide 
respectively. The more westerly branch is appar- 
ently joined by a branch of “A” slide running south- 
east towards No. 1 and continnes to tlie sout,li 
as a g o u p  of p1311 ughls parallel to and fro111 
about 30 to 50 feet of the iiiajii plane of No. 1 
slide, but erentually joining it abont coordinate 1,400 
feet south. The main platie of No. 1 slide continues 
south in the Golden EIorseslloe niiiie under the same 
name, passing a few fee1 west of the Main and No. 2 
shafts at tlie 100-feet lerel, but an easterly branch of 
No. 1 slide, apparnitly ilirerging from the niain faiilt 

2 of the Ivanhoe mine, continues solit11 in 
e a.; So. 2 slide, \diich lies approximately 

and 110 feet east of 

The msiern bra~icli of “A” slide has not been de- 
tected in the I-lorwshoc mine but niag be represerlteil 

he 200-fect 1e.i el by a diagonal plane noticed near 
facc oP the main west c~oqscnt. From the strilrc 

aiid shallow dip of this plane, hoivwer, it more likely 
ie mesternmost fault o f  tlie Ivanhoe lnine 
rc probable that the mestel~li brallc 

oins MO. 1 slide noith of the crosscut. 
’ slide ancl No. 1 slicle are -well defined iu 

the main east crosscut at the l06-feet level of the 
Iranhoe mine, v&.m they are situated respectively 

ancl 9-40 feet east of the &ive froin th,  
slide being iiiiiiiediately \vest of Wigg 

shaft. I n  this ci’osscut each collsists of a mail1 -well- 
defined plane marked by more than a foot of ernshed 
material, but though NO. 1 slide is well clefined in the 
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New lode drive east of Drysdale slidt, neither fault 
is so well defined south of the main east crosscut, and 
unfortunateIy portions of the workings a t  the 106- 
feet level that might ham thrown further light 011 
the positions and behaviour of these faults a t  sereral 
points were inaccessible. 

“A” slide apparently displaces the Middle lode be- 
tween 30 and 40 feet below 106-feet level in sec- 

d No. 3 slide are probably branches 
At the 106-feet level of tlie of another system. 

fault observed in east crosscul 
the Great Boulder boundary, is 
n continuation of this fault. 

east crosscut from Drysdale shaft a t  about 185 feet 
from the shaft, and also in the drive on the East lode 
from about 90 to  140 feet north of the main east 
crosscut. What appears to be its southerly continua- 
lion is situated about 15 feet Fest of the clrix-e 011 the 
I5oulder lode in the east crosscut in Section 14. This 
fauk continues south in the Golden Horseshoe as KO. 
3 slide, which lies a short distance. west of No. 4 lode 

rthern portion of the miiie at the 100-feet 

The positioiis of the Ivanlioe No. 3 slide shown on 
the plans of the l0G-feet and 169-feet lwels do not 
agree. The position given on the northern portion of 
the plan of the 189-feet level is approximately correct, 
but at the 106-feert level the f a d t  is probably entirely 
in the Great Boulder mine. Tn the main east crosscut 
a t  the 189-feet level it appears to lie a few feet east 
of No. 2 slide, which, however, could not be definitely 
identified, and it niay join No. 2 slide to the south, 
but more probably diverges again to enter the Great 
Boulder mine. I t  is probably identical with the 
Horseshoe NO. 4 slide, which is situated a few fe& 
west of No. 4 lode north of the main east croascnt nt 
the 200-feet lerel. 

TEE JASPERS AND GR-APHITIC SCHISTS. 
As already indicated, the deep-seated pr 

which extended over a long period f o u ~ r l  re1 
different points in the raiious zones of 
different times, the shear lilies for~uing the 11) 

accessible paths for mineralis 
period not necessarily eoinciding with those of all- 
other period. The forniation of the 
bleached zones, and lodes took place 
as offered the easiest paths a t  tlie 1) 

The best defined and longest line 
Kalgoorlie area occws in the Youngei- 
the North Eiid. The southern end 
short distance south o i  the Bnlong 
runs northnorthwest, ]*a dually eonwyg ing toJjra lyls 
the eastern margiii of the Youngrr Grcenstolle clylcp.. 
which it joins near the Broad AITOW Road iniiuecli- 
ately north of the old Sir John G.X.L. 446SE. I t  

nues northward well beyond the limits of the 
mapped. At  depth this band is highly siliceons 

raphitic is less so tha 

60 feet wide having been cut in a borehole put in east 

the Ixtiilzoe mine in 
mum length of the 

distributed throughout the dyke. In a bore depressed 
at an angle of 69 degrees, from the south drive on 
h m h o e  East lode in Section 14 of that mine, 
&&rent lenses of graphitic schist mere cut within 
and on the margins of the dyke, ranging from a few 
inches to about nine feet (calculated width) in width. 

tion where they are associated with the lodes has not 
definitely been determined. They have been stated to 
cause impoverishment, but this may have been duc 
to other causes. At the North End rich patches ham 
occniwd at their junctions with cross quartz veins, 
and a small rich shoot on the North Collier inin 
as.rociated with n graphi 

The effect of the gi-aphitic schists 

in the south drive on the East 
level of the Ivanhoe miiie, in Se 

niay have been mistaken f o r  the wall of the lode. 
Being us~ially inoi*e marked than the planes of the 

occupying a posifion near the 
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the lodes of the Iial- 

Consols mines; the 

Horseshoe, Chaffers a 
TQith the exception 

from east to we 

portance are a lode about S3 fee 
tralia lode at the 1,800-feet level; a lode in the Kal- 
gui-li mine about 180 feet east of the last and entirely 
in calc-schist at the lower levels; the Lake Yiew East 
lode between the Australia and Lake Vie>=? lodes; 
and the El Oro lode b 

also be made of several cross lod 
striking roughly between west and westnorthwest. 
These include the Cross lode of the South ICalprli 
mine and Tetley’s lode and Tetley’s No. 2 Cross lode 
of the Associated mine. 

The principal lodes of the vestern group are the 
Boulder lode, including the Horseshoe No. 4 lode, 
and the Ivanhoe East lode (Horseshoe No. 3 lode). 
Of less tance are the Ivanhoe New lode, hanhoe 
Middle lode (Horseshoe No. 2 lode), Patterson lode, 
and the Ivanhoe West lode (Horseshoe No. 1 lode). 
These less important lodes are all situated west of 

lodes o f  the eastern group, 
bers of that group, appear 

to be more irregular and lenticular in habit than the 
two main lodes of the western group, ancl to haye a 
lower gold content, though very rich shoots have 
occurred in them. 

It is noticeable that ivhereas, as a general rule, the 
more important and longest lines of lode strike ap- 
proximately northnorthwest, the less important lodes 
strike more nearly northwest or even, in the case of 
the cross lodes, westnorthwest, and converge toivarcls 
and usually join the main lodes, going south. Es- 
ceptions to this are the Horseshoe No. 2 and No. 3 
lodes, the f oriner striking approsiniately northnol.th- 
west, th nding in a southeasterly direction 
towards lode in the nortliern poition of the 
mine. 

The eastern members of both groups of lodes are 
advei*sely affected at depth, but through different 
causes. 

I n  the eastern area, the ealc-schist, in which the 
lodes become less defined arid generally much poorer, 

than the lodes, the dip being 
ere the inargiii is affected by the 

cl the probable productive area 
aadually lessened. On-ing to the 

schist enters the 
Main shaft, about 
AIain shaft a t  

I n  the western poup the adverse influence is the 
great albite porphyrite dyke of the Boulder mine. 
Possibly in part  owing to the greater resistance of 
these rocks to shearing rendering the lode shears in 
them narrower and less defined, in part owing to the 
lack of iron-bearing minerals to act as precipitants, 
the lodes in the albite poiyhyrite dykes are generally 
unp ayable. 

The Boulder dyke is of very considerable $hough 
yariable width. In Section S of the Ivanhoe mine it; 
is 250 feet wide in some places, in others probably 
as much as 300 feet. It narrows, however, to  the 
south and in Section 
a t  a depth of 3,400 feet. 

Although dipping angle, probably 
averaging about 75 ough in places as 
high as 85 degrees, the Boulder dyke is flatter 
than the practically vertical Boulder lode ‘and 
nearly vertical I n n h o e  East lode, which enter it at 
depth. As  with the cale-schist in the eastern group 
of mines, the albite porphyrite dyke has a more nortli- 
westerly stxike than the main lodes o€ the western 
group, and in consequence the northern portions of 
the lodes enter the dyke before the southern. In 
Section S of the I\-anlioe n h e  the dyke enters the 
mine at a depth of approviiiiately 2,200 feet and 
meets the East lode at about 3,300 feet. This, how- 
erer, is probably the tongue mentioned below. A t  
the 3,620-feet level the dyke is apparently abont 99 
feet east of the &in shaft, but this level was under 
mater when the mine was examined. ,Juclging by its 
position in the Bores put in from the 3,620-feet level 
the dyke meets the lxojected line of the Main shaft 
a t  3,8SO feet. The dip appears to be flattening at 
depth, although this inay be only 1ocn1. 

The dyke has previously been regarded as simple 
in forin but the detailed examination of the 1o.rver 
lerels of the Ivanhoe mine shows that the dyke in the 
southern poiTtion of the mine does not occupy the full 
midth assigned to it on the mine plans, and that part 
of the supposed main body is a short tongue abont 
300 feet in length which runs south from the mesterrl 
side of the dyke ancl is separated from the main body 
by a, wedge of blenched greenstone. The tongue 
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itp leave e about CiiO feet soutli 
of h bou lease, at the 2,720-feer. 
level, the line of 
lode passes throu 
the main dyke at the 2,720, 2,870 and 3,02 
though the great par t  of the 10 
for  about 200 feet sonth of the junction. Froin a 

eet south of the main east crossmt 
level, the East lode is entirely i:i 

for some distance 

pears, moreover, to have split going down. 

The probability is that the lode does eventually 
the dyke, thong11 at a much greatw 

its clip abore the dyke indicated. 

he inaccessibility o f  the lower l e~e l s  I 
was unable to esaniine the few places in the north- 
east corner of the main lease where the dpke has been 
exposed in the Golrlen Eorseshoe. I t  certainly does 
not cross the projected line of  the S h i n  shaft until 
at a rnnch greater depth than in the Ivanhoe mine. 

he lode-; 
vary widely in appearance, structu 
composition, and the one lode may v 

ed grceustone associated with 
ich 1,arcomLc has applicd the 

coninioner in the western group than in 

posed of more highly altered rock than the less ini- 
portant lodes such as the Lake View East and E1 O m  
lodes in the eastern s ~ o u p  and the 11-anhoe BLiclille 
and West lodes in the western gronp. 

are highly siliceo 
replacenient of 

ars to hal-e trave 
along the previouslg existing shear planes from mhicti 

it spiaead outwards U ock within the zone 
of most intense shearing was silicified, the silicifica- 
tion more or less obliterating the original shear planes. 
In places, as a t  the face of the south drive on the 
East lode a t  the 3,020 lerel of the lvanhoe mine, 
the lode consists of a d of IiighLy siliceaus rock, 
o f  which a portion, seldom more than a fern inches 
in width, may have a brec structure, enclosed 
by a varying wiclth o f  less us, highly schistose 
sericitic, carbonated, and more o r  less pyritic rock, 

einlets of quartz. Uusnally, 

B few inches apart 

where the lodes consist of highly altered siliceous rocl 
this is by no means an inx-ariable rule and in man 
plzces the highly siliceons portions of the lodes are 
impayable. As already mentioned, it mould appear 
that silification and gold deposition mere to a large 
extent independent of each other and a high degree 
o f  silification occurs in places Be the lodes are in 
tlie generally unproductive albite porphyrite. 

with the highly schist 
lode. I n  places the greenish-coloured vanadium niica 

The richer ore ap be nsually associa 
tic and pyritic type o 

taining a relatirelr sinall p 
11-ith irregular lenses ancl 1 

" I  

veinlets o f  telhiride 
on1 il 

faults in the forii 
and the probabilit 
responsible for 11 
lm-el in the South 

the Croldrii JIilr ha, 
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places where a re 
and shattered roe Greenstones-mo 

20SE include Older 

ore at schist,” and of a slightly darker less altered chloritic 
rock, intermediate between typical calc-schist and the 

level where it forms the western 

included in the term “calc-schist.” 
Following a request from 

ICalgurlie Gold Mine, I .iv 
examination of this ’ 

amination were : 

shaft. Bere it clips southwest at about 50 degrees, 
owing to the presence of a fault, but must steepen ;i 
short distance below the level. Owing to an ~111- 

fol.tul1ak Set Of circumstances 1 was unable to ex- 
amine the shaft for  more than a few feet below the 
1,920-feet level, but according to Mr. 3lundle, ~ u r -  

As my examination only roncerlled the lourer lerels 
of the mine, the detailed s11rvc.y was restricted to  t l ~ e  
1,800-feet and 1,920-feet 1e.rels and parts of the 1,600- 
ieet and 1,700-feet 1es.els. Parts +f the intei*x-eiiing 
stopes and several other levels ~vere, ho-vrever, briefly 
\,isitea. As it was ilnpossible to sxlrvey the stopes ill 
detail, the Iocles as sho-\%q1 in the acco1npa1lyiq. sec- 

reY0 
aboU 

he company, the calc-schist enters the shafi 
feet below that level. This .rvonld give a 

tions are necessarily some\rhat diagTa1nmatic bet.veen 
the levels. 

In connection with the esnmination, Nos. 18 and 
19 levels of the Associated Gold Brine were also The 1-ouwer Greemto+zes.-The Younger Green- 
visited. stones include cfuartz dolerite ainphibolite, quartz 

dolerite greenstone, bleached greenstone, and aphanite, 
as well as the lodes representing extreme f o m s  of 

ation. Quartz dolerite amphibolitethe least 
tive found in the Ra1- 

goorlie mining area-is uncoiuinon on the Golden 
IIile, but an area about 160 feet in width was 011- 

clilj Of &OUt 68 degrees, which is probably about it.; 
uormal dip where ciiaffccted by faults. 

lock roarl, 
t T~ is bollncled ol, 

ereralice, and 011 P O  

erite greenstone forms the 

of the Main shaft, the assumed north being 011 a bear- in colour or speckled dark green 
be either massive or schistose. 
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The bleached rocks mark a further degree of altera- 
eucoxene o f  the green- 
tly replaced by either 

t,ion in which the chlorite 
stones have been wholly 
magnetite or pyrite. 1 s. the replacemelit 
olily partial, giving a 
specks. This may lie teiined ‘ 
stone,” of which typical examples occu1’ in the main 

rocks with specks 
iiiine the pyrilic 

lies needed to dk- 
tin,guish these rocks in the field €rom the albite por- 
phyrite, particularly w atter is shrared ancl 
carbonated and sericitis 

Another Tariety of b! artz dolerite greeu- 
stone found on this niin in close association 
-with the ore bodies, is the grey bleached type, aid 
probably much of the rock that has on the mine been 
termed “aphanite” belongs t 
grey rocks, usually sheetecl 
showing small blacli specks 
specimen. They contain g 
specimens were seen in the underhand stope below 
the main south drive a t  the 1,GOO-feet level, between 
coordinates 250 and 280 feet south. 

The roclis termed “aphanite” by Larcombe repre- 
seiit more crushed and highly altered areas, usually 
in the immediate vicinity of the lodes. They arc! 
usually of a palish-gr colour, mottled ivith paler 
yellowish arras and a r  f even, fine-grained texture 
in the hand specimen. Microscopically their most im- 
portant feature is their absence of structure. This 
type is not conimon on this mine, the only place where 
it was observed being the niore southwesterly portiotl 
of crosscut 230 feet south a t  the 1,920-feet level. 

The unaltered rocks consist of a groundmass com- 
posed mainly of felspar with a little quartz. in which 
are small felspar phenocrysts, usually visible to  the 
naked eye, but in many placrs these rocks are highly 
sheared and schistose aiid contain scyicite aiid cnr- 
bonate, together with some pyrite, in place of the 
orighal felspars. They are then d iEcdt  to distin- 
guish from the bleached greenstones. The conimoii 
occurrence in these dykes, however, of smdl angular 
flakes of a pale green mineral often serves to distin- 
guish them from the bleached greenstones. 

st three of these occur at the lower 
levels of the mine, one lying between 

ing the hanging-wall of the calc-schist. This dyke is 
21 feet wide in the main east crosscut a t  the 1,800- 
feet level, but probably reaches a width of 50 feet 
farther north. At the 1,920-feet level it is probably 
80 feet in d d t h  near the Main shaft, but its eastern 
boundary has not been cut at this level. 

THE FAULTS. 

n and those formed subsequently 

about 35 to 55 

sterly-dipping, series 
faults younger than the 

lodes occur on the western side of the “Belt,” but 
none, so fais as I kno~v, have been definitely noted on 
the eastern side. On the other hand several faults 
have affected the calc-schist boundary prior to ore 
deposition and I have little doubt that a narrow zone 
of flat planes seen in the main east crosscut at the 
1,800-f eet lewl, iinniediately west of the calc-schist 
boundary, and also in north drive 38 feet east, a t  
the same lerel, repiaesents a fault of this series, The 
narrow width of the albite porphyrite dyke at this 
level and the flat dip of the calc-schist boundary are 
most probably due to overthrust faulting along these 
planes, as  is also the position of the lode followed in 
north and south drives 3s feet east at the 1,800-feet 
level. This fault passes through the albite porphyrite 
dyke between the 1,800-feet and 1,920-feet levels, and 
at the 1,920-feet level is from about 13 to 21 feet west 
of the dyke and Prom about 77 feet to 55 feet west 
of the Main shaft. The edect of these faults is to 
bliug the calc-schist boundaiy more sharply to the 
west below the fault. 

Other flat planes, doubtless belonging to the pre- 
gold period of faulting, were seen in the main west 
crosscut a t  the 1,800-feet level, and, as shown in the 
main cross section, the Lake View East lode has fol- 
lowed a fault of this series at this level. Moreover, 
the greater distance apart of the two branches of 
the Australia lode in the southern portion of the 
mine a t  the 1,800-feet level, or, more correctly, the 
junction of the two branches above that level, appears 
to be due to the West branch having followed one or 
more planes of this series between the 1,800-feet and 
1,700-feet levels. One of these planes can be seen 
in the stope on the West branch a t  the 1,700-feet level 
a short distance south of crosscllt 94 feet south. 
Sex-era1 flat planes seen in the main west crosscut at 
the 1,800-feet lerel, between coordinates 210 and 220 
feet nwt ,  may be the rlowii~~-aril ecwtinuation of this 
fault, wliich, farther north, may join the fault affect- 
ing the Lake View East lode. 

side of the “Belt” 
appear to be more irregular and lenticular in habit 
than those of the western side and are more difficult 
to follow over any distance. Jn  places the lodes are 
highly silicrons, indieating more complete alteration 
and replacement of the original minerals. I n  other 
places the lode-rock is more or less bleached and 
sericitic ancl highly sheared. In yet others the ro 
though usually highly sheared, appears to  be 1 
altered and is little different in the hand speeimen 
froin a somex*hat crushed greenstone, though the 
microscope niay reveal a considerable degree o f  
alteI*ation. I t  was noticed that as a rule in this niine 
the highly siliceous portions of the lodes seldom carry 
gold in payable quantities, also that some of the 



must not be confused with the Australia lode which 

Various smaller or 1 ned lodes or lenses of 
matter occur which it is difficult to correlate from 
to level. Several of these occur between the 

Australia and Lake Vi  
1,920-feet levels. 

lie Perseverniace Lode.---This lode has not been 
stoped below the 1,200-feet level. It probably passes 
out of the mine above the 1,500-feet level as it does 
not appear to have n cut in tlie long west crosscut 
at that level. 

e El Or0 Lode.-This lode likewise has not been 
d below the 1,200-feet level, except for a w1-y 

short distance a t  the 1,500-feet level, where it has 
been driven on for nearly 500 feet. Here its gold 

than the Perseverance lode and only a relatively sniall 

1,000-feet lwel the El Or0 lode has ii 

fairly marked westerly dip, but below that level i t  
straightens up slightly. 

The main west crosscut at the 1,800-feet level does 
not quite reach this lode, .vc.hich, h 

as proved payable. 

ew East Lodes.---A 
considerable aniouiit of sloping lias been done on the 
Lake View and Lake View East lodes a t  the upper 
levels of the mine, but below the 1,000-feet level work 
has mainly been confined to the more rasterly of the 

t little stoping has, howewi-, been done 

At the 1,700-feet level the Lake View East lode hiis 
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drive leaves the lode about 120 
cut and bends to the northeast 

160 feet and 24-10 feet xest 
work on these lodes might 

dimensions. Xo lodes corresponding to these two 
were seen a t  the 1,700-feet level. 

The south drive ou the Lake View East lode a t  the 
1,SOU-feet level does not follow the lode very closely. 
It is mainly on the footwall porti 
severance boundary the lode cons 
stringers o€ varying width but mostly of low grade. 
Assays of 1 0  dwts. were, however 
65 and 80 feet south of the main IT 

I n  the main west crosscut a t  tl 
the lode consists of three CO 

betmwi coordinates 346 fe  
The diistralia Lode.-The Sustralia lode is, at the 

lower lewls, the most important lode in the mine. I t  
lain branches-the East branch and 
joining both to the north and south. 

Of these, the East blanch, which has proved the more 
productive, is regaxcled as the main branch. It ap- 
pears to correspond to t.he No. 3 lens of the Associated 
mine. Near the southern boundary of the Sonth 
Kalgurli the lode appears at some o f  the levels to 
bi*unch again, going south. 

At the 1,600 and 1,700-feet levels the two main 
branches are in the shape of a bow, the West branch 
formkig the body of the bow and the East branch, 
though nsually the wider, the string. At the 1,800- 
feet level both branches curve outwards. The masi- 
iiiiini width apart of the two branches a t  the lower 
levels of the mine ranges from about 45 feet at the 
1,600-feet level to about 100 feet at the 1,800-feet 
level. The East branch is the more regular in strike 
and width. The West branch varies conriderably in 
width and in the southern portion of the 1,600-feet 
level consists niereiy of a few shear planes in little 
altered country. At the 1,700-feet level it is much 
stronger, but consists of a number of lenses and 
stringers rather than one continuous body. 

The northern junction of the two branches is ap- 
parently only a few feet north of the main west cross- 
cut at the 1,600ieet level. A very small rich patch 
is stated to have occurred in the West branch a short 
clistance above the level, immediately south of tthe 
main west crosscut. At  the 1,700-feet level the junc- 
tion is much farther, probably 130 feet, north. At  
the 1,SOO-feet level the junction is about 200 feet 
north of the main west crosscut. At the 1,920-feet 
level the position of the junction has not been deter- 

e so f a r  north as a t  the 1,800- 

he West branch is the be 
detined north of the shaft and has been stoped up  
to about 20 feet a 
distance. 

111 general, neither branch has prov 
clnctive north of the shaft, and at the 1. 
both appear to be uepresentcd by mere 
about SO feet north of the main crosscut. 



The southern junction of the East and West 

At the 1.700-feet lerel the jmistioii is nearly 2TO 
The Vest branch is fairly fcet south of the shaft. 

l)raiic11es are much 
farther apart in the souther rtioll of the mine, 
the West branch having a much Batter dip between 
the 1,700-f eet and 1,SOO-fect lerels. This appears to 
be clue to the presence of one or more old fault planr. 
~ r i t h  a flat mesteriy dip along which the ore-bearinq 
solutions have lw i i  deflcctecl, nncl a t  this level, if, 3.; 

seems without cloubt, the lode cut in the r e s t  borc- 
holes at 19-1- feet south and 331 feet soiith is the West 
branch of the Australia lode, the junction niust be :I 

conderable dibtance south of the southern boundary 
OU the lease nnd tliexc is 110 hope of finding a down- 
ward continnation of the rich shoot iii the mine at this 

At  the 1,920-feet level little is yet lmown as to the 
he tT1-o 1)ranclies. It is possible 
fa r  aynrt as at the 1,800-feet 

e appears to  be 110 chaiiee of their 
[them portion of the mine. 
ood ore occurred along the East 

branch from betwen about 20 ancl GO feet south of 
the shaft, along the strike of the lode, to about 110 
feet south of the shaft. I t  extended from a depth of 
about 1,400 feet to about 30 feet abow the 1,700-feet 
level, where the lode becanie very iiarrow. Below the 
1,700-feet lerel a much shorter body of good ore ex- 
tended cloivn to about 1, i -LO feet immediately north 
of winze 97 feet south. A leading stope has been 
taken off, to a height o€ 20 feet above the 1,800-feet 

ie17ei. 

from about 100 feet to 
west crosscut, in the hop 

ward continnation of this bori 
was disappointing. 

The East Lode.-This lode has ii 

above the 1,800-feet level. At this 1 
followed for about 350 feet north ancl 260 feet south 

e main eas 

es off the main 
cut at the 1,920-fcet level, a t  87 feet west, are on this 
lode, which a t  this level hugs the hanging-wall of the 
dyke vei*y closely. Kear crosscut 19s feet south, how- 
eT;er, the lode splits, the easter ranch entering the 
dyke, which b e d s  iiiore wester outh of this point, 
the western and narromer branch following the 
hanging-wall of the dyke. Throughout the drives at 
this level the gold content of the lode was very low, 
but one assay of 7dmts. was obiained from the eastern 

of the lo2e in east crosscut 198 feet south, 
s branch was being followed south when I last 

OMMBNDATION 

cut in the main east 
crosscut a t  the 1,SOO-feet level, at GG feet froni the 
Mail1 shaft and immediately east of the albite por- 
phyrite dyke, is undoubtedly the calc-schist, which, 
with few exceptions, has prorccl to be unfaT 
to the occurrence of payable ore bodies. The t 

Y 

as well as the incline winze from the lialgurli bound- 
ary to the ITalgurli 1,850-leet level were closely ex- 
amined, ancl proved to be entirely in calc-schist east 

below the 1,920-f ee 
he strike of the ca 
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faults occur below the 

oar" which inflnencetl 

lens which; as stated, apparently corresponds to  the 
Australia Lode East branch, occurs in the sanir? 
general channel of shearing, similarly to the Wed 
branch, of xrhicli, indeed, in spite of its difference in 
strike, it  inay broadly be regarded as tlie southerly 
continuation. It lias not been regarded as of any 
great importance on the Associated mine. I t s  prob- 
able occurrence in the South ICalgurli mine and 
junction with the East branch is merely to be regarded 
as part of the same factor as tlie West branch jmic- 
tion. 

Regarding the occurrence of “calcite floors” and 
their possible influence 011 gold distribution, these are 
thin reins of ciuartz and carbonate, nearly flat, bnt 
usually with a slight westerly or nortlmesterly dip, 
and must not be confused with the flat “floors” com- 
inonly occurring within the lodes. Their age relative 
to that of the lodes has not yet been definitely cleter- 
mined, but they are unctoubteclly yoanger than the 
albite porphyrite dykes ~ l i i c h  they fault in places. 
If  younger than the lodes they railpot hare aKectei1 
gold distribution, though they may hare faulted the 
lodcs slightly. If older, it is possible that they in- 
fluenced the distribution of gold in their vicinity to 
a slight extent. One of these ‘‘1100i~s” is stated t o  
oceus a t  the No. 36 (1,695 feet) lerel of the Associ- 
ated mine, but does not seem to have had any marked 
immediate effect on the gold content of the lode. 
9 siinilar “floor” was seen a t  the No. 18 level 

(3,g.U. feet) of the same inine, where it \VRS observed 
to fault an albite porphpite ilyke, apparelltly the 
same dyke as that occurring at the 1,80 
1,920-feet levels of the Sonth Kalgtirli. 
11 “floor” of this type was ?bserred in the Sonih 

Icalgurlie mine in the stope bet.ween the 1,600-feet 
and 1,700-feet levels, below xrinze 328 feet south and 
about 28 feet below the 1,600-feet lerel. a s  good ore 
extended practically to the 1,700-feet lerel, the pre- 
sence of this “floor” does no seem to hme had any 
marked immediate effect on the gold distribution. It 
-was noted, however, that the stope below the “floor” 
and north of the winze extended for some feet west 
of that abore the “flooi’.” 

On the eridence at present available I am inclined 
to regard these “floors” as younger than the lodes a d  
to have had no effect on gold distribution other than 
that of sliylit faulting of the !odes themselves. Fur -  

om the 1,700-feet 
level this shoot ceases to eAst so fa r  as the South 
Icalgurli mine is concerned, thong11 it is possible that 
other bodies of pagable ore iiiay exist along either of 
the two branches. The junction of the two branches 
a t  and above the 1,iW-feet level and their cli\.ergence 
below that level is, J Iiaw little doubt, clue to tlie 
solutions lvhicli forinecl the West branch, having been 
deflected along a preriously-esistillg,ioiIsly-e~istiii~ 
probably consisting of scarera1 planes. 

Regarding tlic 1)o;ition o€ the East branch a t  the 
1,920-feet level, there is little doubt that the lode 
drix-en 011 at that level is the do\vnward esteiision of 
that followecl in clriles 38 feet east at the 1,800-feet 
level, and termed the “East lode’ 
although it is possible that the E 
tioned with this lode a short distauce above the 1,920- 
ieet l e d ,  it  is iiiore likely that the lode matter cut in 
the main ivest crosscut from about SO to 87 feet anit 
from 103 to 118 feet, west of the shaft, represents 
the East branch o f  the Australia lode and also the 
seains a t  about 55 feet and i 3  feet southwest of the 
south clrix-e, in crosscut 330 feet south, the West 
branch being represented at this leJ-el by two bramlicb 
at about 134 feet and 150 feet xyest of the shaft. .As 
the East branch of thc Australia lode appears to have 
norinally a slightly steeper dip thau the East lodc, 
the tn-o inay eveiitaally junction, though not for soiiic 
considerable clistance below tlie present vorliings. 
The two branches o f  the Australia lode might be fur- 
ther tested a t  the 1,9?0-feet lerel, preferably by two 
Loreholes from the south drire. These could be put  
in from m s t  crosscuts 113 feet south and 19s f e d  
south on bearings of S.3 i ”W.  aiid S.3O”JTT. respec- 
tively. Each might have to  be put in for a distance 
of 120 feet or 130 feet before the \Test branch chan- 
ire1 mas completely penet 

1‘7de Eust Locle.-Tliis lode, as stated, has not b m i  
worked above the 1,StJO-feet level, but what is ap - 
parently the same lode lias been cut in east borehole 

e I,(iOr)-€eet lerel. I n  this bore it 
artz dolerite dcrimtires. Although 
i this lode has not so f a r  prored 

165 feet south OK south cli.i.\-e 47 feet east. The loJe 
should be about GO feet east of the face of this cross- 
cut. A bore put in east froin the south clrire off the 

1,700-feet l e d ,  n f e rn  fee! south of thc3 
uld cut this lode at about 90 feet. 

Other Lodes.-The Lake VieTT lode ha.: been gener- 
ally regarded as of low grade 011 this mine, and but 
little work has been done 011 it at the loll-er lerele. 

s of Sdmts. vecordecl f rom west borehole 
south, at the 1,SOO-f eet level, suggest thp 

poqsibility of the occurrencc of a payable shoot, bnt 
the lode is 30 far  west at the lower lei-els that, except 
by driviiig from tbc innin \Test croSsciit n t  the 1,800- 
feet level, niucli dead mork wmld lmre to be dolie 



before the lode is cut. 
tinuing west crosscut 
level would probably 
crosscutting, with the probability of the 10 
unpayable when reached. 

better returns though this lode also has mostly been 
of too low grade to be payable. Assays, however, 
from two places in the soutli drive on this lode at the 
1,800-feet level, namely, between 65 aiicl SO feet anti 
between 195 and 225 feet soutli of the main west 
crosscut, suggested the advisability of further testing 
the lode a t  these points by taking off a leading stope, 
and this \rork was being taken in hand when I last 
visited the mine. iUtlioiigli low assags mere rcco&il 
from the hanging-wall I of the lode in borehol- 
249 feet south, this 1 iiiiglit also be f~ i r the~ .  
tested. 

Lodes 01' lenses of lode material were previously 
inentioiied as oeciirring he tmen the Australia Lo& 
West branch, and the Lalrr View East Ilode a t  tht. 
1,SOO-feet and 1,920-feet l e n h  T ~ i o  of these were 
cut in the main nwt  crosscut at the 1,800-feet lewi 
a t  about 160 feet and 240 feet mest of the Main shaft. 
What is probably the junction of these two lodes was 
cut near the face of north drive 208 feet vest, at tho 
same level, between coodinates I85 feet and 207 feet 
north, and assays up to 7dvIs. mre  recorded, sug- 
gesting the advisability of further testing these lodes, 
A eomTenient method wonlil !law been to coiitiniic 
\vest cibowmt 150 feet north, off north drive 123 fret 
vest, to cut these lodes and then drirr nouth to cnt 
north drire 2% feet vest near the face. T e s t  c1-04- 
cut 150 feet north is, however, YIOJV ITIdlocIied up. 

In coiiclusioii, there apprars to be little hope of 
fitiding another shoot coniparable t o  that woxlied on 
the Australia lode allow the 1,700-feet level and the 
main hope of the mine, apai*t €ram the ore bodies 
clereloped ab0.i.e the markings examined, appears to 
lie in the discoiTery of ore bodies of lower but s t i l l  
payable grade along the main lines of lode. 

To reach this lode by con- 
et south at the 1,700-feet 
aboixt 160 or inore feet of 

The Lake View East 1 

Distance 
through. 
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Assay Results. Rorli. 

Two hundred and twenty- (226) sections have 
been examined ancl described, niade 

Wiluna .. 

150 sections have 
assistant. These 

The most iinportaiit s dealt xith (luring 
year have lieen- 

bores a t  Coolgaldie. 

bores a t  Sanclstone. 

bores a t  Ajana. 

staff worlciiig on the geological survey of 
Kalgoorlie. 

2. Petrological examinations of cores from the 

3. Petrological examinations of cores from the 

4. Examination of speciniens collected b 

5. Petrology o f  Wiluiia ores. 
6. Petrological determinations for the department 

a1ld for the general public. 

I.-BORING AT COQLGARDIE. 

Report O ~ L  So.  I Bow,  Coolgadie.-This bore was 
put down in a westei+y direction at an angle of 60 
degrees (see Plates X. and XI'.). It reached a depth 
of 623 feet along its direction of indination. T 
vertical depth v a s  540 feet and the horizonal distan 
311 feet. Tlie bore passed through eight dykes ancl 
the assay value of the core taken from these dykes is 
indicated in the following table :- 

pi$! Depth in Feet.. 

ft. in. ft. in. 
38 7- 45 6 

4 
5 
6 

7 

S 

- 

391 0-411 9 
415 6-423 0 
549 0-564 0 

570 0 - 4 i ' j  0 

51ri 6-G33 0 

ft.  in. 
6 11 
6 3 
3 0  

29 0 
6 6  

13 0 

i n  

2.5 6 

Dense brown felsite ... 
Do. do. . . . . . .  

Dense pale grev felsito ... 
Dense grey felsite . . . . . .  

DO. do. . . . . . .  
White aplite impregnated wit11 

pyrrhotite and tra-versed by 
small glassy 1-einlets of 
quartz Contiininp pyrrllotite 

Dark gray felsite with a little 
pyrriotitic aplitr 

White aplite impregiiated with 
pyrrhotite and traversed by 
small glassy veinlets of 
quartz containins pyxrho- 
tite. A little frlsite' from 
613ft. 6in. to 6l7ft. 

Gold nil. 
do. 
do. 
do. 
do. 

549ft.---552ft. : C:old. 12dn.t. 4grs. per 
552ft.-555ft. : Gold, 6dwt. 23grs. p r 
Fi55ft.--ij58ft. 2 Gold, 4dn.t. 3grs. per 
558ft.-56lft. : Gold, 2divt. l'igrs. per 
5Glft.-564ft. : Gold. 3 d ~ t .  4grs. per 
Arerage (5 aswys) : Gold, 5ilvt. 20grs. 

570ft.-573ft. : Go1 
573ft.-575ft. : GoJ 



The above table indicates two significant features : 
(1) that two aiiriferous dykes were cut, viz., No. 6 
between 549 and 564 feet, and No. 8 between 5977ft. 
6in. and 623ft.; (2) that the felsite rock is vahie- 

(1) The recoizstrzccted amphibolite is the common 
country, and this rock, together with its modifications, 
was the main formation from the surface to 518 feet. 
It is a dense n rock made up of a more or less 

of hornblende prisms and plates, 

tinct carbonati 

4dmt. of gold per ton over 25ft. Gin. 

Natuye origile of ~ ~ ~ ~ ~ ~ ~ ~ ~ j - , - ~ h ~  rock iron and a little iron pyrites, make up the rest of the 
(lodestnff) colltailling the values is a species of fine- rock. At 497 feet the amphibolite is more schistecl, 
grained granite known as aplite. Tt  is a white rock cllloritised while talc makes its ap- 
of medium grain made up mainly of felspar and pearance* 
cpartz, throughout which numerous irregular-shaped (2)  Hornble9ade-b i 
patches and grains of pyrrhotite-mwetic pyrites occllpies a pomerful 
(FenSn++m scattered. In addition, this rook 597 feet G inches. This zone contains the two large 
contains small glassy veinlets of quartz xith pyrrho- auriferous dykes, Nos. G and 8. In hand specimen 
kite, and where these veinlets occur the values are the rock is beautifully banded, the alternating bands 
generally highest. being made up of mosaics of quartz and calcite, horn- 

the latter bands being subordinate. 

Rocks.-These are represented by 
dykes, some of which are auriferous snd represent 
the so-called lodes. The dykes arc of three t.ypes, 

Under the microscope the lodestuff (auriferous c ) i  

gold-bearing pyrrhotitic aplite) is seen to consist of 
a medium-grained aggregate of quartz and felspxr 
with irregular shaped ragged patches and grains of 
pyrrhotite scattered throughout the mass. Plates of viz. :- 
sliglitly clouded orthoclase and finely striated plagio- 
clase (near albitej, shoving both carlsbad and albita 
twinning are common. The quartz is shapeless, 3. Biotite aplite. 
cracked, and sometimes in mosaic form. I r regdar  
shaped patches of calcite may be seen. There is n 
noticeable amount of actinolitic hornblende in shreds, 
patches and nests. Flakes of blight brown biotite 
are intimately associated with the hornblende, and 
both these niinerals appear to be of primary oiigin. 
Apatite rods occur. Glassy quartz veinlets traverse 
the aplite, and pyrrhotite forms a constituent of 
these veinlets. 

1. Felsite; 
2. Aplite containing pyrrhotite; and 

1. Fezsite.--Of the eight dykes recorded five were 
felsite. It is a dense brownish to u e y  felsitic rock, 
consisting mainly of a cryptocrystalline aggregate of 
quartz and felspar, very often with numerous pale 
greenish actinolite needles scattered thronghont it. 
The felsite is of n o  significance, berause so fa r  as this 
examination has goiie the felsites do not contain any 
gold and mnst be neglected. 

1t.g ptwrltotite.-This rock is of 
OrigiH of the Aplite and its ecoizomic ~ ~ g & k ~ ~ c c .  great importance herailse it is gold-heaving. Aplitt! 

-The aplite is an acid rock of igneous origin. It is simply a fine-grained form o f  gTaaitc &hout dark 
occurs in the form of dykes. The mineralogical con- constitaents visifjle to the nalred eye. The pyrl*hotite, 
stitution of these dykes, viz., cluartz, orthoclase, nThic11 possibly contains the gold-o1* in any case is 
plagioclase, actinolite, biotite, apatite, calcite, pyrrho- associated Tvith it-is a sulphide of iron that is 
tite and occasionally gold, suggests that they are attracted by the magnet. Pyrrhotite is brown, wl~iltt 
special differentiation products from some acidic iron pyrites is brass-yello.cv. The pyTl1otite-bearixlg 
(granitic) magma. The interesting feature is that aplite has already been described when discussing the 
the pyrrhotite-with which the goold is exTidently asso- natL1re and origin of tlie lodestuff. It is a medium- 
ciated-may be regarded as an accessory constitnent grained white to p e y  rock made up mainly of qua~*fz 
of the aplite, Le., a part of the original magma. and two kinds of felspai~-oi.thoclase and plagioclase. 

The quartz .i.eilllets no doubt are contailled Ragged grains and patches of pyrrhotite are scat.tei*ed 
in minute fissures formed in the rock ally- throughout this rock. in which it plays the part of 

si~iceous solutions containing pyrrhotite, and ill tite formed a part  of the original magma from which 
possibly gold. the aplite crystaIlised. Glassy quartz veinlets, some- 

times containing pyi-rliotite, traverse the tplite, and 
Petrology : wherever they occui* vahies are likely to be good. 

ing its graclual cooling, alld fillecl by the residtzal acid an accessor? constituent: that is to  Say, the pyrrho- 

(a) The Greensio~zes.-These, as shown by micro- 
scopic examination of the core rock, have been 
tremendously changed and altered, both physicallv 
and mineralogically, as the result of dynamic forces 
and chemical change. The phases of alteration are 
numerous, but for practical purposes the greenstone3 
may be divided into (11 the reconstrnctecl amphiho- 
lites, and (3) the hornblende-~iotite-qnartz schists. 

3. Tke Biotite Spzife.-A curio[xs rock forms the 
haiiqina-walI of the No. 6 and No. S auriferous dvkes. 
for a foot in the No. G dyke and Sft. Gin. in the No. .S 
dyke. At 54s feet it  is an intensely altered rock wit!] 
the appearance of a biotite nanulite, consisting of a 
mass of scales and plates of brown biotite set in :* 
fine-grained mosaic of quartz and possibly felspar 
with sonic calcite. At 596 feet the iqock is somewhat 



coarser in p a i n  and is made up  of calcite, biotite 
ar mosaic. At first 

of the dyke; (b) 
ce in 548; (c )  at 

physical appearance suggests dyke rock. 

Plate XI. is a cross srction through the No. 1 bore, 
showing the position of the roeli- forillations and 
auriferous clykes passed tlirougli, 

No. of 
Dyke. 

1 
2 

3 

4 

5 
6 

7 

8 

9 

10 

11 
12 

13 
14 
15 

16 

17 

1s 
19 
20 
21 

_c 

Depth in feet. 

ft.  in. ft. in. 
173 0-177 0 
467 9-482 0 

522 0-533 0 

537 6-547 9 

563 6-565 3 
570 0-571 0 

575 0-576 9 

580 4-587 0 

589 0-609 6 

611 6-615 0 

657 0-658 0 
664 0-670 0 

690 0-693 0 

713 0-748 0 
694 0-695 0 

751 3-758 0 

766 0-771 0 

793 0-799 0 
806 8-808 0 
810 0-818 6 

- 
listancc 
hrougt 

ft. in. 
4 0  

14 3 

11 0 

- 

10 3 

1 9  
1 0  

1 9  

6 8  

20 6 

3 6  

1 0  
6 0  

3 0  
1 0  

35 0 

9 

0 

5 0  

G O  
1 4  
8 G  

- 
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REPORT O F  No. 2 BORE, COOLGABDIE. 
s comiixeiicecl 250 feet due north froin 
e direction of ltoring was due west am1 

the angle of depression 60 degrees. I t  m s  commencrd 
on 24th i7laucli aiid completed on 15th November, 
102i. It reached a depth o f  1,052.25 feet, i.e., a 
rertical depth o€ 911.27 re 
of 526 feet. 

Tlie object of this bore 
anriferous acicl clylies that had been worked to about 
300 feet in vertical deptli in Tiilclal’s mjiie. The bom 
passed throng11 22 dykes arid the assay value o f  tha 
role talren from these dykes Is inclieated in the fo?. 
lomiiig table :- 

Rock. 

FeIsite . . . . . . . . . . . .  
Very fine graincd to felsitic rock 

with specks of sulphide 
Pale aplite-medium to fine- 

grained and felsitic on foot 
wall. Impregnated with pyrr 
liotite and containing glassy 
quartz Teinlets 

White aplite strongly impreg- 
nated with coarse pyrrhotite 
and a little fine-grained pyritca 
Sulphidic veinlets present. 

Dark felsite . . . . . . . . .  
Strongly felsitic dark dyke 15 ith 

specks of pyrrhotite and 
glassy quartz veins 

Dark felsitic aplite with a little 
pyrrhotite 

Pale aplite impregnated with 
pyrrhotite-some in coarse 
patches 

589ft.-595ft. : Dark aplitevvith 
numerous specks of sulphide 

595ft.-G00ft. : Centre of dyke. 
Pale fine-grained aplite IT ith a 
considerable amount of fine- 
grained pyrrliotitc and at 
597ft. a distinct glassy quartz 
.rein r i t h  pyrrhotite 

606ft.-609ft. Fin. : Dark felsitic 
dyke nlth specks of sulphide 

Dark felsite 15-ithout any sul- 

. . . . . .  
Gray felsite . . . . . . . . .  
Mostly a fine-graiucd to felsitic 

dark gray aplite vith speclis 
of pyrrhotite. Rock dark from 
739ft. to 74Sft. and containing 
garnets. No sulphide from 
740ft.-i4Sft. 

Dark fine-grained parnetiferous 

Pale fine-grained aplite r i th  a 

Gray felsite with n o  sulpliicles 
Dark felsite 

little pyrrliotite 

Gold, Nil. 
do. 

522ft.-525ft. : Gold. trace. 
525ft.-52Sft. : Gold, nil. 
52Sft.-531ft. : Gold, 3grs. per ton. 
531ft.-533ft. : Gold, nil. 

53ift. Fin.439ft. : Gold, 
539ft.-541ft. : Gold, 00% 
541ft.-543ft. : Gold, 0oz. 
543ft.-515ft. : Gold, Ooz. 
545ft.--54ift. gin. : Gold, 
Gold, nil. 
Gold, nil. 

Gold, nil. 

589ft.-591ft. : Gold, 3grs. per ton. 
591ft.-593ft. : Gold, trare. 
593ft.-596ft. Sin. : Gold, nil. 
596ft. 9in.-59ift. Gin. : Gold, idwt. 20gr 
59ift. Fin.-606ft. 6in. : Gold, nil. 
GOGft. Gin.-608ft. 6in. : Gold, 5grs. per ton. 
60Sft. Gin.--GO9ft. Fin. : Gold, ldwt. 15gi.s. per ton. 

Gold, nil. 

Gold, nil 
Gold. nil. 

Gold, nil. 
Gold. nil. 
713ft.--iROft. : Gold, nil. 
i30ft.-i33ft. : Gold, 14grs. per tort. 
733ft.--i36ft. : Gold, 5~1s. nrr ton. 
736ft.-i4Sft. : Gold, nil. ’ 

55lft. 3in.-i54ft. : Gold. nil. 
554ft.-i5Gft. : Oold, traces. 
756ft.-i5Sft. : Gold, 14prs. per ton. 
Gold. nil. 

Gold, nil. 

Gold, nil. 
Gold. nil. 
810ft.-813ft. : Gold, n1l. 
813ft.---81Gft. : Gold, trace. 
SlBft.-SlSft. Fin. : Gold, nil. 
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REPORT 08 No. 2 BORE, CooLaaRoIc-co?itinnecl. 

Eg! 1 Depth in feet,. Distance 

f t .  in. 
62 0 

Rock. I Assay results. 

Prom SP4ft. t o  S56ft. nice looking 
aplite with disseminated pyr- 
rhotite and occasional glxsss 
quartz veins 

S5Gft. t o  SS6ft. dark mottled 
granodiorite 

S24ft.-S30ft. : Gold, a traee. 
S30ft.-S41ft. : Gold, nil. 
S41ft.--843ft. : Gold, Sda t. 2 1 ~ s .  per ton. 
S43ft.-S45Ct. : Gold, 10grs. per ton. 
S4Sft.-S5lft. : Gold, nil. 
S51ft.453ft. : Gold, a trace. 
S53ft.455ft. : Gold, nil. 
S55ft.458ft. : Gold, a trace. 
S5Sft.-SSlft. : Gold, nil. 
SSl f t .484f t .  : Gold. a trace. 
S84ft.-SS6ft. : Gold, nil. 

Noitwe crncl 0 iligiu of the Lodestuf .  
Similar remarks apply to the 10ck5tid in both 

bores. The general description of the lodestuff giveii 
under No. 1 bore applies to No. 2 bore. 

Out of tlie 2% dyl~es inet with in the No. 2 bore 
oiily two, viz., Nos. -1 and 8 dykes, showed e\ridence 
of payable ralnes. KO. 9 dyke is only separated from 
No. 8 by two feet of actinolitic schist, SO Nos. 8 and 9 
inay perhaps be best regarded as one dyke. 

The No. J; dyke i b  possibly the equiIalent of No. G 
dyke in No. 1 bore, ancl Nos. 8 ancl 9 are possibly the 
equivalent of No. 8 in No. 1 bore. 

T7~e No.  -1 Dyli*e.-This extended from 537ft. 6in. 
to 547ft. gin., z.B., 10it. ?in. along the direction of the 
),ore. Its vertical depth was from 166 to  175 feel 
aircl its horizontal distance from the starting point oL' 
the bore in a westerly direction would be 268 to 273.5 
feet. 

The valoes in this dyke, as shown in the above table, 
ranged from 3 grainb to 6oz. Yclwts. 13 g ~ s .  per ton. 
An assay from 5-15 to 547ft. gin. gave loz.  15divts. lgr.  
of gold to the ton. The gold is probably contained in 
the sulphide, but I am strongly inclined to believe 
that h e  gold 'ims also present. 1\.21-. B. H. Moore, 
M.E., showed that concentration of the sulphide 
greatly increased the valne aiitl he showed that free 
gold was present. Siiuple panning gave 3.1 grain\ 
of colicelitrate €ram 50 grammes of ore. 
In hand specimens the ore from the WO. -1 dyke is 

a white granitic-looking rock impregnated with siil- 
pliicle. of iron and containing siiiall glassy quartz 
winlets and \-einlets o i  sulphide. It is a coarse- 
graiaecl aplite approaching a fine-grained granite. 
The chief sulphide is pj-rrhotite, but there is oer- 
tainly mnie ordinary iron pyrites in this ore. 

Under the microscope it consists of a rnediumly 
coarse holoorystalline aggregate of quartz and fel- 
spar, the latter predominating and containing a lot 
of plagioclase. Calcite interstitially arranged is not 
uncoiiiinoii ancl there are nimerons rods of colourless 
apatite. Nests and fragments of greenish chloritised 
hornblende are scattered throughout the slick. Shape- 
les.; patelie, a i d  grains of pymhotite impregnated 
the rock ancl a little crystallised iron pyrites inay be 
seen. Quartz veinlet5 traverse the aplite. 

The No. 6 dvke, fuom 580ft. &11. to 5S7ft., all con- 
tained mlues, h i t  the gi*adc 1 ~ 1 5  r e  
a<say being SdxTt5. 4gr. of gold p 
from this dyke \\-as, liomerer, a pale pyrrhotitio 

aplite. Section 4961, from 582 feet, was a xery 
L'elspathic variety rich in plagioclase and containing 
shapeless ancl ragged pieces of pyrrhotite disseiniii- 
ated throughout it. Some calcite svas intergrown with 
tlie felspar, and scattered plate5 of cliloritised horn- 
blende were noted. 

The No. 9 dyl;e, from 5SOit. to 60'3ft. Gin., gave 
still poorer results than No. $-as slio\~ii in the table. 
h small piece between 5W-Ct. gin. and 597ft. tin., near 
the iiiidclle OP the d y k ~ ,  consisted of pale pynhotitic 
aplite with glassy quartz 7 eiiilets containing pyrrho- 
tite, and assayed 7chts. 20gr. of gold per ton. This 
result is no doubt due to special diflereiitiatioa at this 
point. The nest highest assay was ldwt. 15g-r. of 
gold per ton froiii 6OSPt. 6in. to  609ft. Gin. The 
remaining nine nsba3-s m r e  negligible. The No. 9 
dyke v-a> a good example of testuital and miner- 
alogical changes, as follows :- 

589ft.-596ft. 9m. : Dark i'e!sitic non-snlphidic 

596ft. 9in.-G01ft. Gill. : T'ale aplite with p j ~ r h o -  

GOlft. Gin.-GUG€t. (iin. : Dark felsitic non-sni- 

GOtift. Gin.-GOBft. 6in. : Pale aplite wit11 pyxrho- 

type. 

tite. 

phidic forin again. 

tite. 

If the Nos. 8 and D djheb in the No. 2 bore corres- 
pond t o  the No. 6 dyke in the No. 1 bore, it is  clear 
that 250 feet south froia the Nos. S aiid 9 dykes h e r e  
is a consiclerahle iniproveinent in iiiiif orinity and 
grade of valnes--a\ shown by assay ucsilts of No. 8 
dyke in No. 1 bore. I t  is quite ericlent that the 
felsihc tg )e s  arc valueless and tlie economic develop- 
ineiit of these dykes depeiids upon tliv relative puo- 
l'ortioni of pale or v-liite aplite rich in pyrrhotite or 
quartz reinlets to deiise dark non-sulphidic or felsitic 
types. 

Pet?.ology. 
The rock Uoruiations are naturally similar to those 

inet with in the No. 1 bore. But the increasecl depth 
of the No. 2 l)oi*e to 1,052€t. Jin. has revealed im- 
portant featxiues, XTiz., (1) a considerable increase i n  
the midth of the schisted zone into which the dyke* 
had infrniled; (2)  the presence of another dyke (No. 
22) to the westn7ard of the tvvo auriferous dykes; 
( 3 )  the passing o f  the aplite by inigerceptible grada- 
tion. into a rock u i d i  in the fei-roiimeii 
-1iornbl elide and hiotite, viz., aranocli 
fact that thr schiqt zone is u 
23 1 ia~  ing been encounteiwl in 1,053 fert of boring. 

led with aeicl dykes, 



The rock formations are as follow :- 
1. Greenstones : Hornblende 

struetecl ainphibolite, etc. 
2. Acid i?ochs : Felsite, aplit 

oues.-Tlie whole zone into which 
the dykes ham beeii intruded co1 
reconstructed :~inphil)olite ant1 i t s  
hornblencle and nctinolite ichists with, in places 
where greater chemical and mineralogical change- 
have taken place, hornl,lende-hiotite-(~~iart~ scliista. 
A pretty unifoi*ni 
actinolite schist and a 
blende, aclinolii-e and 
750 feet. The rich KO. 

The Acidic Bochs.-These are reprcbeiited by 
dykes, some of which are auriferous and form tlie 
lodes. The dykes iiiclude- 

2. 

(a) the lelsites; 
(b) the pyrrhotite-beariiig aplites : and 
(c) the granodiorite. 

(a) The J’eZsites.-These are wliielekr and call for  
little comment. Ten distiiict felsite d g  6es were cut, 
but the felrite occiirs also on the edge of the aplite 
dykes 01- e w a  in f hem, the latter occasionally coil 
taiiiiiig speck.; of pyrrhotite. They are eryptocry- 
stalliiie aggregates of quartz and felspar, often .vvit!i 
disseminated actinolitic rock, idkdi account f o r  their 
clark colour. 

(b) The ~1/”’7~0fite-becc’i120 aplltes, which form 
the lodestufi‘, ha\-e been descriliccl 113l&r Bore 1. An 
iinportant feature iwwrled 1 1 ~ 7  Bore 2 i.; that thti 
1)yrrliotitic nplife> do not all contain gold. 

e) The gmrzodrorite -forms about half of No. 22 
e on it-: footnail  side. I t  i5 dead37 a more basic 
erentiation product l’roin thc aplite clykey. It 

contains quite it lot o f  bright q i v c n  lio~nblende an51 
brown biotite. 

rS im nia o[ CO JZ(‘“l(SiO)Z\. 

The result\ oT tlie l)elroqiu~)lnc e~aiiiiiintion , i f ’  
core from tlie No. 1 ailcl KO. lmc-  ha\ e rerealer1 
facts n€ considerable intei’e5t 1 irclin: the geological 
occui-rence, natuw and oriqin of the ore deposits. 
Ainongst the interesting c~onclusioni that have been 

Bore I-Dyke 6 . . . . . . . . . . . .  
Bore %Dyke 4 . . . . . . . . . . . .  

Bore I-Dyke 8 . . . . . . . . . . . .  
Bore 2-Dykes 8 and 9 (as one) ... 
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arrived at from these facts may be lnentioncd the 
lollowing :- 

The geological occurrence is in the form o l  a 
5eries of dykes intrnding a pon  erfully alt ercd aiul 
inore o r  less schisted zone of reconstructed anipbibo- 
lite. 

2. The nuniber of d) lw, inet v i t h  was consider- 

: I .  The dykes arc iuade ii1J of three kinds O f  rock, 
1 iz .  : (a)  felsite ; (13) a clark dioritic type-grano- 
cliorite; and (c) a pale to vhite aplitic type impreg- 
nated with pyrrholite. 

4. The gold “~-alues” arc coniined to  the aplitic 
type, the felsitic ancl, dioritic types being abzolutelg 
tleroid of ralaes. 

Out of all the dykes cncountei~cd only Pour, 
two in each bore, guve evidence of prouiise so f a r  as 
their gold contents m x e  eoncerned. The dykes re- 
ferred to  are No. G and No. 8 i n  Bore I, and 4 ant1 S 
in  Bore 2. 3’01. practical purposes No. 0 dyke in 
Bore 2 niay be considered with KO. 8, froni which $7 
i h  separated log only t v o  feet of actinolite schist at 
the place Ti-here the bwe 

Tlie Nos. cj ancl 8 dykes in Bore 1 are larpc lo~v-  
qrailc forinations niaile up of pale pp~’i*Iiotitie apliic, 
.ivith glassy quartz winleti a t  interval<. These two 

eb contain very colisistent ~ ~ a l n e s  orer 40 feet 
re cut by the bore. 

The So.  4 cl>-lie in Bore 2 ~ v a 5  10€t. Xii. tliroiigli 
~l-here cut  111- thc bore. .lssays shov\~ecl d u e s  ranging 
from 3 grains to owl* Goz. of gold per ton. The Nos. 
S aiicl 9 d y l w  \wre, on the whole, rery low grade. 
but a s a p  iiicreased to 7dwts. 2Ogr. of gold Iier ton 
whwe patches of p y ~ ~ l i o t i t i c  xplite occurrecl. Tbc 

orortion of felsite and non-sulphidic aplite 
ponsible f o r  the poorness of dyke 9. 

The followiiig table ~ ~ o u l d  seem to indicate that 
?To. 0 dylte, Bore 1, and Xo. -L tlyh-e. Bore 2, are n11c 

c ~ n r l  the w n e  : x3iile No. I;: clyke, Bore 1, anil Nos. S 
and 9 dylm considered together in Bore 2 are the 
mne.  The horizoiitnl distances ai’e quite in accord- 
aiiee &h \rhat is 1riloir.n of the lino of sti*ilie 011 these 
clj-kes :- 

1. 

able. xiz., 8 in  Xo. 1 bore and 22 ill No. 2 bore. 

5. 

6. 

7. 

S. 

Depth aJong incliiia- 
tion of bore. 

ft. in. ft .  in. 
548 0-564 0 

537 6-547 9 

597 6-623 0 

580 4--609 6 

Distance Vertical Horizontal 
through. depth. distance. 

ft .  in. f t .  in. f t .  in. f t .  in. f t .  in. 
15 0 476 0-488 0 248 6-282 0 

10 3 -1.66 0-475 0 268 0-273 6 

25 6 518 0-539 (i 298 0-311 5 

502 0-528 0 I 290 0-304 7 
I 

2.-BORISG AT 811NL)STOSE. 



35 

(Nos. 4, 5 and 6) are to be put down to  test a t  depth Tt 
the Sanclstone reef. which has been followed in the is dense, somedial  mottled, and medium to fine in 
workings of the Oroya Black Range mine. Five of grain, showing 1%-hite felspar ancl dark augite, with 
these bores have iiom been completed, and tlie sixth prominent m-hite leucoxene on lyetted surfaces. 
bore is about to be conimenced. (kasionally glass>r grains of quartz may be seen. 

I'eirologg.-Tlie quartz dolerite is quite fresh. 

2. Boring a t  t i l e  Black Rnvgc Illiia-Boring at 
this mine -5721s connnenced on E t h  October, 1916. 
Since this date thiee vertical bores haw been coin- 
pleted, as follows:- 

No. 1 Bore, depth S52 feet. 
No. 2 Bore, cleptli 7GZft. 2in. 
No. 3 Bore, depth 774 feet. 

In  each of these three bores a poverful ore ehaniiel 
W ~ S  met with, but the values disclosed were quite uii- 
1)ayable. The depths of these channels are as fol- 
low :- 

No. 1 Bole: lode channel G11ft. Gin. to G40ft., 

No. 2 Bore: lode channel 5S9ft. Gin. to G16ft. 

No. 3 Bore: lode channel 567ft. t o  5S5ft., i.e., 

The highest ralnes were from the No. 3 bore, where 
the quartz from 6'73ft. I l i a .  to 5TGft. ?in. a5sayecl 

The nest bight assay 
'oin 5iGft. %I. to  37ift. 2in. in the same bore, 

~ ihe rc  the (p1:ii tz ;Issayet1 Rdwts. 1qr. of gold 1x1. ton. 
It diouid be icmarked that the chnnnels re~ealed 

iii the5e t h e e  bore5 m r e  ~ e r y  powerfully schisietl, 
ancl bore eridencz of thc xc+ioii and crushing by 
treinendoii, earth foie<'\. The enclosing quartc. 
doleritr liad been h l m i  clown to calcite-chlorite- 
leucosene schist. The ichist, however, contained 
practically no gold, tlic oidy gold of nriy note heinq 
recol.der1 fro111 tlie WO. t; bore, ni :ilreatly indicated. 

i.e., 2Sft. Gin. 

Gin., i.e., 2ift. 

18ft. 

llgr. of gold per ton. 

t i i  put c l o ~ ~ n  vertically and 
reached ;i depth of 532 feet. Betvwii Kilft. Gin. and 
G4Of t .  it 1)asserl tliroiqli a n*ell-ilefinetl channel, wheiv 
powerful vhistiiiq hail talyeii place and  !tie country 
i~ocli-qi~artz dolcrite-had been liroken clomii n i ~ l  
n!ineralogically reconitmeted into a cdcite-lencoxene- 
chloritr schist. This cliainiel is eviclentl~~ the clovii- 
mtircl eytension of the Black 11niig:c~ reef. 
of the core from this ichist c~hninici was 
the results were negatirc. Xiire a s w y  m r e  made '11 

tliree-feet sections. Of thew, right sainples contained 
no gold at all, and one saniple between 627 ancl G : N  
Eect assayed three grains of cold to the ton. 

There x-ab only 3f t .  Gin. o f  COTE from the stirface 
to (;Oft. This ~ a i  divided into font, samples and each 
n-as a s q w l  separ:itcly, but no gold was found in 
t hrin. 

Gc.ology.-The order of s~iccession of rocks passed 
thi*ongh wrr~ as folloTvs :- 

Depth. Nature of Rock. 
ft .  in. ft. in. 

0 0-100 0 Rotten soft yellow and brownish fer- 

100 0-611 6 Fresh quartz dolerite with marked leu- 
coxene. 

611 6-640 0 Lode chaimel mnde of cnlcite-chlorite- 
leucoxene schist. 

640 0-852 0 Fresh quartz dolerite with marlied leu- 
coxene. 

ruginous rock (zone of oxidation). 

Tn section ii is holoclystalline, and consists of pale 
liro\\niili auqite, altered felspar, quartz, leucosene, 
and apatite. The felipar i s  ophitic, and niicropeg- 
inatite is 3trongly dereloped. 

Right up against the sheared channel a t  640 feet 
the quartz dolerite is still massive, but it has been 
brolien down into a cli~artz-calcite-clilorite rock. The 
qnartz is all that i s  left of the original minerals, the 
felbpar and augite being represented by calcite and 
chlorite. 

C'alcite-chlouite-leucoxene schist : This rock occurs 
between Gllft. G i n .  and G40 feet, where the quart;:: 
dolerite has been so thoronghly schisted and affected 
by pressure and chemical changes as to produce a 
calcite-clilorite-lencoseae schist. The foliation planes 
are power€ul; in fact the leucoxene has been drawn 
out into long streaks with their longer axes in one 
direction. Traces of the original quartz of the dolerite 
inny be seen in the schist. 

Detuils of T o .  2 Bow.-The object of this bore was 
the same as No. 1, viz., to test a t  depth the Black 
Range reef. I t  reached a vei*tical depth of 774 feet. 
Like the No. 1 bore, it was tliroiigliout in quartz 
dolerite and it.; modifications. At 539ft. Gin. the lode 
channel was rntered and continued to  GlGft. 6in. The 
-ivhole of the locl~~stuff vas assayed, mostly in three- 
feet sections, and \\-ith disappointing results, as shown 
in the followiiiq table :- 

From 589ft. 6in. t o  600ft. ... No gold. 
600ft. to 603% ... ... Gold, 5 grs. per ton. 
603ft. to 61%. lin. ... No gold. 
612ft. lin. to 615ft. 6in. ... Gold, I4tgrs. per ton. 
615ft. Gin.  to  GI6ft. Gin. ... No gold. 

The fxowinq is n brief description of the roclr 
formation? pasied throiigh :- 

Depth. Nature of Rock. 
ft. in. ft. in. 

0 0- 97 0 Rotten rook from zone of oxidation. 
97 0-589 G Mottled quartz dolerite mith leucoxene. 

589 6-616 6 Lode channel consisting of schiqted and 
highly altered quartz dolerite with 
quartz from 604ft. to 606ft. 6in. 

616 6-774 0 Qnarlz dolerite. 

Datchila of Aro. 3 Bore.-Tliis bore, in conjunction 
x-ith No. I! and No. 3 hores, was put down vertically 
to test a t  depth the dow11wai*cl extension of the Black 
Range reef. i t  was stopped at 774 feet. 

s.-In the coiwse of this bore four higbly 
altered and crnshed zones were met with. Theb 
depth and values are as follow:- 
Shear Zone. Depth. Assay result. 

ft. in. It. in. 
No. 1 ... 207 10-211 6 ... Gold, nil. 

2 ... 497 W O 1  3 ... Gold, nil. 
3 ... 537 0-537 10 ... Gold, nil. 
4 ... 567 0-585 0 ... 

567 0-569 0 ... Gold. nil. 
569 0-570 7 ... Gold; IOgrs. per ton. 
570 7-573 11 ... Gold, nil. 
573 11-576 2 . . . Gold, 5 d ~ t .  Ilgrs. per ton 
576 2-577 3 ... Gold, 3dwt. 1m. Derton. 

Y &  

577 3-585 0 ... Gold; nil. 



The NO. 4 shear zone is e\-idently the  main chaniiel. 
It consists of slightly pyritic , Y l f ~ J O l l a t ~ d  and broken 
qJ C p r t z  dolerite, but not  so noticeably schisted as 
the rock from the. inain channels in  the Nos. 1 ancl 2 
bores. 

The gold seems to have been continecl to tlie siliceons 
(quartz) portion of the chamel  from 373ft. l l in.  to  
577ft. 3in., but here the values \\ere less than Gdwt. 
of gold to  the ton. 

Apart 
ho in  the four  schisted and altered cl~nnnels referred 
to abore, the whole of this bore WRS in mottled quartz 
dolerite siilrilar to that met Ti th  in the Kos. 1 and 2 
bores. At depth there is a tendericy f o r  tlie quartz 
dolerite t o  pass oTier in to  epidiorite, e.g., S. 4867 
and S. 4868, from GOOft. and 6 3 3 3 .  2in., respectively. 

3. Boring at Ovoyci Ulacli Kcmge Mine.-Three 
vertical bores-Nos. 4, 5 ancl G-are t o  be put dowii 
at this inine to test a t  depth the Sandstone reef. The 
Nos. 4 and 5 bores have h e i i  completed, and the No. 6 
bore was conmeneed ton-ards the end of December, 
1 9 2 i .  

The No. 4 bore T T ~ S  stopped a t  7‘OOft. 4in. and the 
No. .7 bore at 753ft. 2in. Although in  both bores 
well-defined shear zones vere met with the gold con- 
teiit was negligible, as mill be notcd under the ile- 
tailed description 01 each bore. 

of To .  4 Bore.-The object of this bore w : ~  
to  
TV1 
mine. It n-ai 
‘iOOft. &in. 

Tv-o rock foimaiions were passed through, 1%. : 
(I) :I dense aphanitie pale grceiiish rock d i c h  
formed the general country i w k ,  and ( 2 )  a de1i.c 
black dolerite dyke. 

Tlie country rock ii n deme pale greenish fibroii~ 
zoisite amphibolitr. R. 1/&23, S. 4911 from 700ft. 
&in. consists largely o€ fibrou, horiiblentle clistrihnteil 
ninoiigst relict :ind possibly al1)itiseil felspathic ma- 
terial with soine clear zoisite. Simll shapeless in&- 
vidiials of qiiartz are scntt throngliont this inas>, 
together with p i l l 5  o nppear to be remnants 
of lencosene. This 1’0 ntly forin, a key to tlie 
origin of the iibroni olites mhich mere pos- 

haqic rocks of linqaltic to doleritic texture con- 
country rock oE the NOS. 4 and 

iffereiit lithologically fi-am 
that inet n5th in thr 1, 2, and 3 bores, that it 
inay Ir:e of a difl‘ereut a:r--possihly belonging to thc 
olilcr sreeiistones. 

The zone of oxidation ended at SG feet. 

tension of the Sandstone re( 

l’li,. ilet:iil\ arc : i ~  Fo1lom:- 

ft. in. f t .  in. 

115 0-295 0 Dense fibrous amphibolite. 
295 0-296 0 White quartz. 
296 0-308 0 Dense fibrous ampliibolite. 

De-lth. Nature of rock formakion. 

0 0-115 0 Creamy-r oloured oxidised rock 

At 
305 
350 
352 
359 
361 
3s4 
496 
505 

505 
57 3 
550 

308ft. 
0-350 
0-352 
0-359 
0-361 
0-484 
6 - 4 9 6  
5 4 0 5  
5-50s 

5-573 
0-5S0 
0-700 

An inch shear z o k .  
Dense fibrous amphibolite. 
Channel 1, brecciated amphibolite. 
Dense fibrous amphibolite. 
Channel 2, breceiated amphibolite. 
Dense fibrous amphibolite. 
Fresh ophitic dolerite. 
Dense fibrous amphibolite. 
Channel 3, quartz mith some iron pyrites 

Dense fibrous amphibolite. 
Channel 4, mainly quartz. 
Dense fibrous amphibolite. 

and mispiekel. 

Sheared, brecciaiecl d 0 t h  chctnmk-This b o x  
prored that consiclerable distxxrbaiice had taken place 
a t  diEereiit depths. Schisiing and brecciatioii mrr: 
distinct and open spaces filled with qnartz were noterl. 
All the rock from tliese disturbed zones was assayed. 
The following are brief descriptions of the stracturill 
ancl other changes met with :- 

Crnshed rock ITi th  n 
cement of zoisite, epidote, ancl calcite, all re- 
crystallised. 

Cliaiiiiel 5, 393ft.-361ft. : Breccia of cotuitrv 
rock, epidotised m c l  cenieiited by carbonates. 

Channel 3, 505ft. Sin.508ft. 3in. : Quartz wit11 
qoiiie iron pyrites and mi~pickel in  lath-shagecL 

tali. Oiily’l foot of core obtained orer 
these 3 feet. 

Channel 4, 573ft-Xif t .  : Mainly vhi te  quartz. 
Only lft.  7in. of core receired. 

Channel 5, 57?ft.-580ft. : Mainly quartz, soine- 
what cellular and iron-stained. Only I G  inches 
of core receis-ea. 

Froin these remarlrs it moulcl appear as if the main 

Channel 1, 350ft.-352ftS : 

reef extended between depth.. of 373 and 580 feet. 

- lsscrys.-Any ruck material zhoving distinct stru:. 
tnral o r  ~n~iieralogical changes, or any widerice whar- 
ever of the preselicc of values. waq nqsayecl. Thr~ 
details are as follow:- 

Depth. Result. 
ft. hi. ft. in. 

Chainiel 1 ... 350 0-352 0 ... Gold, nil. 
2 ... 359 0-361 0 ... Gold, nil. 
3 ... 505 5-508 5 ... Gold, 2lgrs. per ton. 
4 ... 573 0-577 0 ... Gold, nil. 
5 ... 577 0-5S0 0 ... Gold, nil. 

These azsays shon that the qo1il iq  in the quartz 
anid not in the breecia. 

Defcds  of S o .  -5 Ro~e.--The object in putting thi- 
borc domi  KIS the wine as f o l s  So. 1 bore, viz., lo 
test the Sandstone :ccf  a t  clq~ih. It reac~lie(1 a totnl 
depth of iR3ft. 2in. 

This bore, like Ks. 4, pa 4 I~rouq]l :TVO silliilar 
rock fo~inatioiis, T iz. : ( 1 ) (I( 11<e apliallitic pale 
green filirons mnphibolite, and ( 2 )  a black dolerite 
clTlp-lie. 

The cletails a €  thr rock nmterial met mith are n< 

Depth. Nature of rock formation. 

0 0-226 0 Decomposed oxidised greenstones. 
226 0-450 0 Massive fibrous zoisite amphibolite. 
450 0-455 0 NO. 1 shear zone of calcite-chlorite schist. 
455 0-50s 0 Dense zoisite amphibolite. 
50s 0-514 0 KO. 2 shear 7onc-similar t o  No. 1. 
511 0-523 0 Deiisc. 
523 0-531 0 Densc. 
531 0-603 6 Dense 
603 6-610 0 Ho. 3 
610 0-753 2 Dense 

b”?ieccr Zovcs.-Thi- bow pasiecl 1 hrough three 
distinct shear or crnzh cha~niels at the follominq 
depths :- 

€ 0 1 1 0 ~ ~ 7  :- 

ft. in. ft. in. 

No. 1 shear channel, 450 to Z55 fetat. 
No. 2 shear channel, 50s to 514 feet. 
No. 3 shear channel, 603ft. 6i11. to 610 feet. 

The rock in these channrls vvas crwhed do-wn ill 

large par t  into a calcite-chlorite schiqt :issociatecl with 
some quartz. The auriferous solutions hare  evidentiv 
missed these channels. 



-1 ssnys.-The assay sainples were taken f roin tlif* 
shear zoiies referred to, but tlie results were iiegatiw. 
The details are as follow- 

No. 1 shear zone ... 450ft to 455ft. 

No. 2 shear zone . .. 508ft. to  514ft. 
No. 3 shear zone ... 603ft. 6in. t o  610ft. 

Depth. Assay results. 
... Two assays : gold a 

trace. 
.. . Two nil ; one a trace 

No gold. 
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A70. 6 Boie.-Tbis bore is also to test the Sandstone 
reef. A t  the present time it is down 273 feet, bur. 
the material has iiot yet been eraiiiiiiecl (5th Jaiiuary, 

5.-BORIKG AT AJANB. 

192s j . 

A deep hore x~as coiniiienceit at Aj211a in  October, 
tlie object being to  test a t  a depth of about 700 feet 
the lead lodes in the Surprise mine. This bore waa 
started 011 the mstern  side of tlie lode at a depressed 
angle OP 55 degrees and a horizontal bearing of 86 
degrees. 

Boring began in clecomposed weathered granite, 
wliich contiiined to 22 feet, when hard granite came in. 
The granite extended to 415 feet, mhere a basic rock 
was encountered. The bore at  the present time (25th 
January, 19%) is clo~vn 730 feet, and the material i i  

uii der esaiiiintitioii. 

4.-GEOi2OQTCAL S~XYt3T O F  l<AliGOORlJE.  

Eighty-thi-ee rock sectioiis vere e.;aiiiinecl under tli:. 
inicroscope, an,l it i \  fortniiate that, notwitli>taiiding 
tlieir treinencloui alieralioii, it n‘as possible satisfac- 
torily to deteriiiiiie iiearlv all of them. 

5.-PETROLOGT O F  TTTTLUNA ORES. 
Petrological iiivestigatioiis m r e  carried out ..it 

intelmls cluriny the year oil material froiti the Ti1uii:i 
Coni~~ai~y’s  niiiir, submitted by the State BIiiiinr 
Eiiqiiicer and the Goreimiueiif Aiialvit. 

The investigations for  the Slate $lining Engincel. 
were inaclc v i th  the spcciRc object of determining thc 
yenesis ant1 inutntioiis of the ore. A lengthy repoyt 
has already h e n  presentecl by tlic n7ritc.r (Annual 
Report, Departmeill of Alines, 1915). It r i l l  there- 
fore he snflicieiit t o  arlrl the €ollowiiig rstract froiii 
w v n t  reports :-- 

“ A  rcniarlrable feature is that there is n o  great 
evidence of schistiiig and shearing. The maceration, 
altri.ntion, nnd re.rmistmctioi1 of the original rock arc, 

so great and thorough that  your (State Mining En- 
gineer’s) conception of a shatter zone is very SUg- 
gestive. The general microscopic evidence is in favour 
of mashing rather than shearing. 

“It would appear that, concoinitant with or slightly 
snbseqnent t o  the mashing process in the shattered 
zone, the rock inass was invaded by siliceons ear- 
bonated, allialine, snlphidic, and auriferous solutions 
at  high temperatures and pressures, with resultant 
inetasomatisni and reconstruction of the quartz dol- 
erite greenstone into i ts  present form of lode stuff. 
The granular sulphide of iron ant1 prismatic forms of 
mispickel a’le without doubt of primary origin. ’ 

Amongst the niaterial submitted by the State Miii- 
ing Engineer vias a black rock with which the w 
was mtacquninted at  the time his original report 
1)reparecl. 
~ & i c l t  penetrates the west lode at the 200-feet lerel 
north of the Central shaft. It is dense, black, a 
aphaiiitic, with a soinewliat bloeliy teiicieiicy. 
places it was peppered with niinnie speels of w 
prored inicroscopically to be leucoxeiie. BIaity small 
cleavage facets of felspar were scattereel throughout 
the specimen. 

Under the microscope it is seen to be iiiacle up of 
a inass of small aiid iiiore or less clear plagioclas 
felcipars lying in all azimuths. The ferro-inagnesian 
constituents liave disappeared ; iliey hare Seen 
placed by patches of carbonates and pale gr 
ehloiite, both niinerals 1)riiiy t1istril)uteil intemtitially 
between tlie felspnrs. 

The slide i s  pep1)erecl vitli miall grains a i d  patches 
roi li iii:iy I)c ternied i i  

The rock in questioii c:iiite froiii a 
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