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on rocks which had been collected during the year 
in the Yilgarn Goldfield. Mr. Armstrong was also 
engaged f o r  a short time assisting with the card 
indexing of sonie of tlic pnblications of the Survey. 

HEAD OFFICE. 
171. Bozuley, B.Sc., Techfiical Asststamt.- 

In addition t o  attending to enquiries from the gen- 
eral public and the ordinary routine work of the 
office, Miss Bowley assisted in  the preparation o l  
the Geological Survey Exhibit at the Western Aus- 
tralian Mining E*xhibition held at Government House 
in October. The reorganisation of the collection in 
the Geological Mnseum has heen continued, and is 
iiow nearing completion. 

911 technical records have been kept up-to-date, 
a d  current literature on Australian geology has 
been catalogned, and when time permitted, back 

r e  also been moss indexed. 
I 

Reports foIlo\ving on the field work of the staff 
are attached except where such m r e  made for 
purely departmental purposes. 

n, I take this opportunity to  express 
on of the work and loyal support 

of  mcli member of the StaR during the past year. 

F. G. FORMAN, 
Government Geologist. 

THE OR \i BLINDS ARTAT&ABIATED GOLD 
NINE, GRANT'S PATCH, BROhD AIZBO7V 
GOLDFIELD. 

(F. G. Forman, B.Sc.) 
The principal leases of the Ora Bancla Amal- 

gamated Gold Mine aTe G.lliI.L.'s 1962SV (Nichol- 
son's), 1970W (Stevenson's), 1967W (MacBenzie's) , 
:ind 1966W (Elall's). 

Cozcrztry Bock.-The country rock is an epidotized 
and zoisitized porphyritic dolerite, consisting of 
large (up to half an itch dianieter) phenocrysts of 
basic felspar in a fine grained groundmass of grey 
or greenish colour. In certain areas the phenocrysts 
are not so large and are of a dark colonr, so that 
the rock.in the hand specimen appears to  be a fine 
grained grey or greenish rock of even grain size. 
IJnder the microscope the two types are seen to  be 
of essentially the same composition. The coarsely 
13 orphyritic r oc own locally as "Native Cat 
rock" or  "Cat r cause of its striking spotted 
app earance. 

The porphyrite is generally massive and coarsely 
jointed, except in the vicinity of the shear zones 
which carry the ore-bodies and along certain fault 
zones of post-gold which cause breaks in the 
continuity of the lo The shearing in these cases 
has been intense and the porphyrite has been con- 

GoZcL-The water icvel varies slightly in depth in 
different parts of the ngs, from abont 150 to 
170 feet below ground The bottom of the zone 
of oxidation does not everywhere agree with the 

This has been noticed in previous ex- 
iations of the Ora Banda district by A. &if. 

ntgomery and J. T. Jutson, and is referred to by 
the latter in Geological Survey of Western Australia 
Bulletin 5-1, on the Mining Geology of Ora Banda. 

ater level. 

in the distriot 

It is sonietinies in evidence below present water 
level, secondary gold having been observed in the NO. 
2 east winze on Nicholson's lease at a vertical depth 
of about 230 feet. O n  the No. 3 levels (vertical 
depth 260 feet) in Nic and Hall's Leases, with 

niiig by iron oxides in 
lode drive, 110 sigii O€ 

s visible, and it appears that 
the conditiolis on these tTTo levels should be repre- 
ientative of tlic sulphicle zone. The values nhtaiiied 
at this depth should therefore be representat 
those to be obtoined \Tit11 dceper development. 

THE OEE-BODIES. 
Xtntcment.--Tlie ol*e-bodies are of the 
and consist of qnartz veins and stringers 

in iiarxow shear zones in the porphyrite. There arc 
i ~ o  sets of shears with a marlied difference in strike; 
one sel striking sonth o f  east (11)3"-117") and the 

t (7f.~o-770). The most freqnent 
th a strike of from 105" to 11'7", 

and it  is in thcsc shears that Nicholson's east lode 
and its extension through Stevenson's lease, Mac- 
kenzie's e a d  lock, and Hall's lode, are located. 
Nicholson's west  lode and &fackenzie's west lode lie in 
the olher set of she An 
important cross shear at the western end of 
Ilall's lode departs fro111 either 'of these two 
directions, having a strilie of 140". The in- 
!ei*section of the shears mentioned above is con- 
sidered i . ~  hare gorerneil the location and pitch 
o f  the various ore shoots a t  present developed. The 
lodes are frequently displaced by post-gold fudts, 
the lode having been displaced to the left mhen fol- 
l o m d  along the strike. This type of faulting is 
particularly noticeable along Nicholson's west lode 
where the displacements have been greater and more 
frequent than elsewhere, but has affected all tho 
lodes to  some extent and should be borne in mind 
during lateral development when an ore-body is 
found to be cut off. 

Nicholson's Lease 1962W.-On this lease two 
lodes are being worked, an east lode with an average 
strike of about 11'7" and an almost vertical dip vary- 
ing in direction from noith to south, and a west lode 
with an ayerage strike of 70" and a dip to the north 
of 54'. The intersection of the two lodes is  plainly 

d by the sudden bend in the drives and is ob- 
from an inspection of the plan. The intersec- 

tion pitches to  the west and at the No. 3 level (V.D. 
360 ft.) is almost opposite the main shaft. 

The East Lode.-The east lode lies in a strong 
shear zone;in which there are both horizontal and 
vertical components of movement. That the west 
side of the shear has moved eastwards relatively to 
the east side is  indicated by the direction of fracture 
cleavage planes in the shear zone, which run 
diagonally across it. This is illustrated in fig. 1 
where the direction of movement is indicated by 
arrows. That the shearing movement also had a 
vertical component is shown by the flutings with a 
westerly pitch, which are frequently visible on the 
major shear planes, and the irregularity of strike 

striking a t  70" to  77". 



aiid &p of the shear zone which would require both 
horizontal aiid vertical components ok mowment ~i 

order to aLow them LO be preserved. 
I h e  golct values occur i n  snoots or patches or 

irregular shape where the yuitl’tz \ems or stnngeru 
and probitbly coincicte with the more suat- 

terect aiid porotis zones o i  the shear. One Shoot is in- 
variably connected to the next uy il. thin string oer or 
vein 02 quartz which lies along the m a n  shgar plane, 
and is mportant as an indicator in development 
work. 

with the acljoimng west lode, the junction pitching 
northwards at about 5U“. The pitch varies, however, 
froin this average hgure because of the frequeiit 
change in direction o t  clip 01 the east lode and be- 
cause of the compound nature (2% series of Hat hp-  
ping shears wit0 steep dippmg breaks) of the west 

Taking the eastern end of the stopes as an i n d m -  
tion o t  r;he easterii limit of ore 01: mllable gyade, i t  
is found that the eastern end of. the shoot pitches 
\\-estwards, parallel to the intersection with the west 
lode, giving a horizontal shoot length of about 1W 
feet. 

The east h i v e  at the No. 3 leml beyond the li&G 
or. the S t O ~ J l l i g  has revealed low grade ore, and it 3s 
consiclerecl thaL iurther payable bhoots might be es- 
posxt by further dri.iing. 

age strike o i  i u ”  and dips to the north at 54”. At 
irregular iiitervdla the m m i  shear i b  intersected b j  
u series 01 iiiiiior skiears or  kaults of pre-gold age, 
which have caused a series 01 \ ertical displacenieiita 
in the lode. These i’aults have an aliiiost vertical dip 
varying irorn iiortii t o  south. Their strike also varies; 
one, exposed in the NO. 2 \Test viiizc i l - ~  lcet belo\\ 
the ho.  2 le.rd, strikes at loa,”, \vhile a secoiicl, e l -  
posed in the Xo. 3 levdl main \beest clrixe, strikes a l  
TY. It will be iioiioed that these tvio strllies ap- 
proxiniate to those observed in the cast aiid Ti-est lode 
shears themselves. The shears were probably forinctl 
bg the same forces which produced thc iiiajor lode 
shears, and they ale therelore probablj  best consiJ- 
erecl as minor sheam belonging to iiic siinic strue- 
turd pattern. 

The Aat shears carry consistent gold value-s and 
coiistitute the west lode, while the steep ininor sheam 
or faults carry only spasmodic patches of ore. hi 

e case o€ both the flat and steep series of shears the 
dividual ore shoots are connected by a thin quartz 

hich must be Followed in de- 

section of the west lode be- 
the No. 2 aiid No. 3 lcwl in the ricinity of’ 

0. 2 west winze, and illustrates the structural 

h e  western end of the east lode is it 

lode. & 

1‘/ke Il’ehL LOdC?.--’lhe \\Test lode sheU has 2.W av3- 

velopment work. 

nres of the west lode 
The breaking up  of the 

of sections by the steep 
above introduces a difficulty in derdopment at depth, 
and bhis is illnstrated by the mst  clrirc at the No. 3 
level. This driire follows oiic of the faults which dis- 
place the lode, and it has been necessary in order 
to work the ore lying in tlie position B of fig. 2 to 
put in an intermediate drive above the No. 3 level. 
The west lode a t  depth should be found a t  an un- 
known depth below the No. aiid on the north 
side of the steep shrar zoiir. iount of displace- 
ment being unlniiown, it is 
shaft an arbitary depth of 

cutting to tlie lode, it is uncertain as to how much ore 
would be made available above that level. It is there- 
fore suggested that the best method of exploration in 
depth below the No. 3 level is to sink a p?lot winze 
to locatc the top of the nest section of the west lode 
and to determine its vertical extent. A suitable depth 
for the next level can then be decided on before 
cleeprning the innin shaft. 

The eastern limit of the west lode is marked r)y 
its intersection with ‘che east lode. The extent of the 
present workings is insufficient to enable the pitch 
of the western end of the lode to be determined, but 
,$he westerly pitch of dl1 the structural features iu 
the lease suggests that the pitch of the lode should 
also be to the west. As the junction of tlie east lode 
and the west lode at the No. 3 level is oiily about 
fifteen feet east of the niaiii cross-cut, it is therefore 
reasonable t o  .uppose that the length of ore likely 
to be opened up by the vest drive at this level should 
be eyuiralent l o  the whole length of the west lode 
as exposed at the Sos. 1 and 2 levels. The workable 
lmrtion o f  the lode, hon-erer, will be some distance 
above the lercl of the drive as shown at B in fig. 2. 

Surface workings on the west lode, me11 to the west 
of the main shaft workings, indicate that values 
inight be fouiid ut depth beyond the present limits 
of the drires. Exidoration in this direction appears 
justified, particuluilj as the condition of some of the 
sliallo\\- early ivorlrings iiiclicates that the then owners 
did not idlly uiiilerstand the faulting system which 
repeatedly displaces the lode. 

Stevewon’s Lease 1070W.-Sinall rich bulges of 
quartz ai-e repoi-tecl to hare been cut in shallow drives 
connected to Nos. 2, 3 and -1 shafts on this lease. 
These workings were examined, and judging by the 
position and direction of the drives, together with 
the appearance of the shears exposed in them, it is 
coiisiclered that they are all 011 the same shear, and 
that this is an easterly extension of the east lode 
\hear in Xicholsoii’s lease. 

Thei*e is a considerable length on this shear still 
uiicxplored, lying between the drives from Xos. 2, 3 
;ind 4 shafts, aiid betweeii tLe No. 3 shaft drive and 
the eastern faces of the east lode driws in l\’icholson’s 
lease. This ground could be prospected cheaply b~ 
extciisions from the existing \T.orkings. 

111 the end of tlie north cross-cut iroin the KO. 5 
shalt a iiarroiv shear dipping to the north a t  about 
30” is exposed, and a sample of quartz t 
this position is reported to have gi.ien a hi 
uesnlt. It is considered that this shear is 
an easterly extension of Xicholson’s west lode shear. 
The ground between this point and the 
iiigs on Nioholson’s lease does not app 
been prospected. A line drawn from the end of the 
cross-cut from No. 5 shaft on the ai-evagc bearing of 

. Xicholson’s west lode, pas north of the known 
position of the lode in Nicholson’s lease. There is no 
available evidence t o  show whether Nicholson’s west 
Lode 5hear is of earlier <age than the east lode shear, 
but it‘ such be tihe case, then fro known direc- 
tion of inoveiiient on the east lo 
fig. 1), the west. lode should 
position indicated by the line 
c1*oss-cnt. 

No. 1 s h d t  and the workings 
examined, but only oceasion~al 1 
ported from tlic diive which is s 
erly dipping shear. It is difficu 
ivorkings with any known lode in the vicinity. 
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illackcmie’s Lease 1967T17.-Uncertainty with re- 
gard t o  the conditions in this lease is caused by the 
small wrtical extent of the wxliings, and the pre- 
Sence of timbering making it iinpossible to inspect 

strikes observed in this lease and the strikes of the 
west and east lode shears in Nicholson’s lease, and it 
ih eonsidered that siniilar structural conditions exist, 
i .c.,  that the west drire from the No. 2 main shaft 
is on a lode occupying a shear which is distinct from 
and intersects a second lode shear which has been 
followed in the east drive. This vim* is supported 
by the observation of the inanager, Mr. 31. T. King- 
don, that the values obtained in the east drire mrc? 
distinctl>- higher than +hose in the west clri.ie, the 
change O C C L U T ~ D ~  fairly snddenlp just r e s t  of the 
main cross-cut. 

The mrtical extent of the wor is insuficient 
to  enable the arerare clips of tlie 
we-bodies to be obtained, bnt it 
difference in strike o€ the. No. 1. and Yo. 2 level 
driws on bhe east lode, that the clip of this ore-body 
is not, altogether constant. The piich of thc intei.- 
sectiou of the west ancl m5t lode depends on bhhc 
tliffereirw in clip of the t l - o :  and ]rill lie to the west or 
to the east, depending on whether the east lode o r  the 
nest lode has the greater dip. It is probable that 
the pitches of the two ore-bodies will forlow the 
pitch of this structural feature. The only dips ob- 
served at the No. 2 l e d  vwx a dip of 80” to thr! 
north in the face of the yest drive, and a dip of 55” 
to GO” in the face of the east drive. If  these dip9 
represented the average dips of the v-est and east 
lodes respectively, theiy intersection ~ ~ - o n l d  pitch to 
the east, and the pitch of the ore-bodies Jvould prob- 
alily coincide. There is, howerer, insnflicient wi- 
tlence from which to inah a definite decision. 

966W.---The ore-body on Hall’s lease 
strike of 105” and clips to  the north 
been opened np to the No. 3 level 

(V.D. 260 feet). 
At the western end of the drives several 

small branch lodes hare been followed for a short 
distance, hut they have been found soon to lose 
their valnes. These branch lodes lie in a Teak 

and which intersects the 
innin lode shear. the intersection the conntrg 

nred and scliisted, with 
the result that Id bearing solations have had 

circulation, and a bulge 
of considerably greater 

o east drives have been 
oss-cut. The No. 1 east 
shaft) is considered t o  
,el for  the following rea- 
snnk from the No. 2 

lerel n w t  of the main cross-cut followed the ‘ ‘indi- 
cator” continnonsly nntil it was inet by the short 
rise from the No. 3 level. The “indicator” at this 
paint was left on the hanging m$tll (north) side of 

rhere in the lode. 

the rise and is therefore more nearly in line with 
the No. 1 east drive than with the No. 2 east drive. 
Secondly, the quartz exposed in the No. 1 east drive 
is similar in appearance to  that exposed along the 
main lode at the Nos. 1 and 2 levels, the quartz 

drive being slightly stained in 
side. Thirdly, the dip of tlie 

cas t  drive at Xo. 3 level,  herea as the No. 1 east 
drive is in the eo1wc.t iiositioii of the main lode., 
assnilring that it iiinintniiis the c l ip  observed in the 
iipper levels. 

Thc~ short o r c - l ~ l y  opened np iii the NQ. 2 east 
ili-im is considereci to be‘ the same as the short 
spur itriven on a t  the western end of the 30. 1 
level, ancl which x-as 011 the southern or footwall 
side of the main lode. This spiir has apparently 
been inissecl o r  considered not Tvorth driving on a t  
the No. 2 level. 

The pitch of the interseetion of the cross shear 
n-ith the main lode a t  its western end is to the 
north-east and is obvious from an inspection of tlie 
plan. The pitch of the gold valnes in the main 
lode channel will probably be fonnd to coincide with 
this s t ruchra l  pitch. Provided that the ore in the 
main lode a t  the No. 3 level is  of millable grade, 
there should therefore be a considerable extent of 
ore )-et arailable beyond the lace of the No. 1 east 
drive. 

The south cross-cut froiii the No. 3 sha€t was 
c~xamined carefully, but no trace o f  an easterl.: 
estension of Hall’s main lode shear could be de- 
tected i n  its expected position. The short east and 
west drires off the north cross-cut from this shaft 
are on a narrow shear which may be the western 
end of a new shear zone, or niay be the eastein 
extension of Eall’s lode shear. If  the latter be the 
case then the shear has suffered considerable dis- 
placement by faulting. 

POSSIBLE UNDEVELOPED ORE-BODIES. 
Attention has already been drawn to the possi- 

bilities of locating new ore shoots in the western 
end of Nicholson’s west lode and the eastern end of 
Nicholson’s east lode and its extension throng11 
Stevenson’s lease ; also to the possible eastern ex- 
tension o f  Nicholson’s west lode, a shear d i i c h  
is lrnowii to be auriferous to  at least some extent 
from the location of values in the end of the nokth 
cross-cut from No. 5 shaft on Stevenson’s lease. 

0x1 the north and south sides of the iron-stone cap- 
ped hill, about a quarter of a mile west of Nichol- 

e on which the treatment plant is sitn- 
distribution of the alluvial patches maker; 

i t  appea< certain that the cold v a s  shed from one 
o r  more &e-bodies located somewhere in the hill. 
A considerable amount o f  pksospectinq work has 
already been carried out on the hill by means o€ 
costeans, adits, and shallow shafts. The direction 
of a nnmber of the prospecting workings which 
nxre briefly inspected suggests that the prospectors 
mere searching for a north-south lode, as alinosl 
all the cross-ents and trenche.: Tun in a 
\rest direction. 

All the persistent shears observed in the devel- 
oped leases strike either north of east or south 
of east, the actual strikes ranging fi*om 77* to  117’. 

Rich patches of alluvial gold have been 



I t  is likely, therefore, that if a payable ore-body 
exists tinder the battery hill, it will have a stkilre 
Jx*ithin these limits, and prospecting cross-cuts or 
trenches running generally east and west would 
most probably fail t o  locate it. The hill is there- 
fore considered worthy of further prospecting, but 
all futiire cross-cuts should be tlriven in a north 
and south direction in order to cut possible east 
and west shears. 

, 

SCCAHILL’S FELSiPAR. QUARRY, LONDON- 

(F. G. Fonnnn, R.Sc.1 
This quarry, \vhicli is 11-orkcd foi* the production 

of microcline felspav, is exrnvatcd in an extremely 
coarsc si-ainrd prgmatite dvlrc. 

The negmatite consists oF quartz, microcline, a 
little albite and lepidolite. Quartz and inicroeline 
are the chief constituents and o r c w  in largc masSes 
so that thr mininz of almost piii’e niicroclinc i ~ i t l ~ o n t  
xdmixtuvc of qnartz is an eaq- operatioii. 

The excavation, which measiires approsiniatelp 100 
by 50 by 15 feet. i q  situated in a part of the dyke 
mhich consists almost ~~410lly of mirrocline. The 
qnarrp has reached its limit on the nwtcrn side as 
S I I T ~ R C P  exposures shorn the remaining dyke material 
on this side to  consist almost -crholly of quartz. 

The southern end of the qiiarry, ~ h i c h  is the shxl- 
lowest, still shorn a fact. of mir~orlinr felspar, but 
the mineral is badly iron-stained and Tvould have to 
lit. estmcted a< srcond prade material. 

DERRT-, COOT,GA’IIDIE GOLDFIELD. 

factor in deciding the depth of the quariy, but judg- 
ing by the adjacent surface outcrops and from the 
penerd nature of the pegmatite dyke, there is good 
reason to believe that woi-kable microcline couId be 
obtained beneath the present bottom of the quarry; 
the low grade material foiining the present floor 
being probably in the form of a thin irregular vein 
in  the pegmatite mass. The dyke shonld be pi-os- 
pected at depth by  a shaft sunk in the centre of the 
quarry floor. 

I n  the northern face, v h  
centrated, the masses of q 
stituting the bulk of the 

mixed and of smaller dimensions than in the 
riginally worked. This has led the proprietor 

to suppose that the deposit would soon become ex- 
ted in this direction. sur- 
, however, ShOWS that the tends 

me dist‘ance further to the north and, while that 
pai-t of the dyke a t  present 

e quarry is less coar 
opened up, there are at least two large 
microcline still ahead of the 

prospected by shafts and coste 
It is suggested that the best method 

quarry is by conti 
Greater labour -vpill b 

I: to  expose the more scattered microcline masses 
the north face. 

8 

and to discard the useless quartz. This, however, 
is unavoidable and much to be preferred to  the pre- 
sent method of working, which is to locate a mass of 
microcline and remove it bodily before looking fox* 
the next mass by tunnelling. If the present practice 
is continned the deposit will become unworkable be- 
cause of the bulk of useless material left in the 
quarry and the high cost of estraction of the felspar 
by underground methods. Prospecting ahead of the 
fact. by shaft sinking. and eosteaning is at present 
being done and shoidd be continued. 

It is unfortunate that those parts of the quarrs 
which haye brcn x-orked out h a ~ e  been used as a 
(lumping ground for refuse from the face. There 
is probably much valnable felspar below the floor of 
the qnarrv, and the refnqe mill need to be moved 
before this material tail be worked or even 
~hoi~ouglily prospected. 

SITB-ARTESISN WATER POSSIBILITIES ON 
TTTISNING STATION, LYNDOX RIVER, 
NORTH-TTX ST DIT’ISION. 

(I?. G. Forman, B.Sc.) 
nter par: of Wiuniup Station is imderlain 
f Cret:weous age ; Palneozoic strata (Pernio 

Cn~*bouiferon+) outcrop owr  a relatircly small area 
south of a h i e  joining TPindalia ITills and A.50. 
The distribution o f  the roelrs i.; s1io~~i.n on the RCCOIII- 
panyiiiq niap of thc area. 

TTrIlr alrcadg drilled on Winiiing Station, a11d 01: 
ailjaeeiil pastoral leaqes, indicate that the most nse- 
h i  artesiaii and sub-artesian horizon lies at the ba-c 
of the Cretaceous Series in a greensand or sand- 
i*ock, but this horizon 1ir.s not by any means bern 
fi l ly exploited. 

The highest rocks of thc Ci*etaceous outcropping 
011 TVinnin,rr Station are limestone and shales con- 
taining abundant Inoreramus fragments ( Cardabia 
Series). These are underlain by the Winning Series, 
the upper part of which consists of light-coloured 
silt-stones, cherts and light grey shales. The lower 

es consists of dark green 
and mudstones with thin 
the lowest band of peen- 

sand a t  the base of the Winning Series from which 
useful supplies of stock water are obtained. Thin 
greensand hands ca 
about 250 feet abox 
fact has discouraged 
particularly at the 
and in xvhat is kno 

The Cardabia Series outcrops only on the extreme 
western portion of Winning Station, west of the 

cases was inadequate. This grtlei 

by boring to shallow de 
ed on Winning Station 

tween 100 and 20 
is not likely to be 

througli the deeper b 
that the Winning Se 

P 




