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Annual Progress Report of the

Geological Survey for the Year

ending 31st December, 1927.

The fleld “activities - of the" Greological Survey for
the year ending 31st December, 1927, have been con-
lined to"a detailed- geological suivey ‘of the southern
portion “of the Kalgoorlie"Field" (the Golden Mile) ;
o speeial report on the South Kalgurli Mine; and
numerous inspections of mines, mineral deposits and
water- supplies; made ‘more from an-economic rather
than ‘a purely geological ‘aspect.

THE STAFE.

“One- alteration was made in the staff by the re-
tirement of Mr."A. G. D. Esson, M.A., in December,
1926, and the temporary ‘appointment of Mr. K. J.
Finucane, B.Se¢., as Assistant Field Geologist, in Feb-
ruary, 1927:

i FIELD WORXK,
T. Blatchford, B.A. Acting Government Geologist.

In- addition to“the usual” office routine, which in-
cluded the editing” of Bulletins Nos. 84, 85, 86, 87,
90, and 93, as"well as'the Atlas of Maps for Bulletin
83 (ahead\ publwhed) H mueh of my time was oceu-
pied ‘in" the field in making" inspections and writing
reports on’ various mines, mineral deposits and water
supplies.” Such inspeetions, however, ineurred much
travelling, and consequently considerable time. “As
gome are uierely progress reports, compiled purely
{for departmental purposes, they have been withheld
from-publication.

ZE‘ R. Feldtmann, Field Geologist.

After his return from long service leave, My, Feldt-
mann- resumed - duties ‘on the 10th of January. On
the completion of ‘maps for the Annual Progress
Report for 1926, revising the maps for Bulletin 87,
and preparing certain maps necessary for the Kal-
goorlie survey, he left for Kalgoorlie on the 3lst
January. Towards the end of April he was recalled
fo Perth to prepare further maps for the Kalgoorlie
survey, to revise maps for Bulletin 83, and to attend
to‘theoffice routine during my absence on annual
leave.  He returned to Kalgoorlie at the latter end
of June, remaining there until the 21st of December,
when he was ‘recalled to Perth - for the -Christmas
vacation. The results of his work are mcluded in
the aecompanying 1ep01t§

K, J. Finucane, B.Sc, Assistant. Field Geologist.
Mr. Finucane, since his appointment in. February,
hag. been: wholly occupied on the Kalgoorlie survey
as . Mr. Feldtmann’s ass’stant,
Both these officers are now..engaged on the Kal-
woorlie survey. assisting Dr. Stillwell to. complete his
report-on that area.

PETROLOGY.
C. 0. G. Larcombe, D.Sc., Acting -Petrologist.

The petrological work, ag during the previous year,
has been earvied on hy. Dr. Larcombe mainly at
the School of Mines.. Kalgoorlie, and for only a
small portion of the vear in Perth. The work in-
cluded the determination of hore cores; Kalgoorlie
rocks collected hy Mr. Feldtmann; and samples of
rocks received from the general publie

PUBLICATIONS.

Dwing ‘the year the following publications have
heen. issued, and -ave: now available for the publie,
viz,i—

Bul'etin .84.—~The 1“1eld Geology and Broader

. Mining Features of the Leonora-Duketon Dis-
trict, ineluding parts of the North-Coolgardie,
Mount - Margaret and: EastMurchison - Gold-
tields, and- a:Report-on the Anaconda Copper
Mine * and - neighbourhood, - Mount - Margaret
Goldfield : by E. de C. Clarke, Field: Geologist.

Bulletin 85.—A - Geologieal Reconnaissance of
part of the Ashburton Drainage Basin, with
Notes on the Country Southwards to Meeka-
tharra: by I. 'W. B. Talbot, Field Geologist.

Bulletin 86.—~The (teology and Mineral Resources
of the Yalgoo Goldfield, Part I1.; the Mining
Centres of Rothesay and Goodingnow (Payne’s
Find): by E. de C. Clarke, Field Geologist.

Bulletin 87.—A’ Geologieal Reconnaissance in the
Central and Eastern Divisions between 122°
30" and 123° 30" B. Long. and 25° 30’ and
28° 157 8. Lat.: by H. W. B. Talbot, Field
Geologist.

Bulletin 90.—The Geology of a portion of the
Bast Coolgardie and North-East: Coolgardie
Goldfields, -including the Mining Centres of
Monger and St. Ives: by E. de C. Clarke,
Field Geologist.

Bulletin. 93.—The - Geology. of portions of the
Kimberley Division, with Special Reference
to the Fitzroy -Basin and: the Possibility of
the Oeccurrence of Mineral Oil: by T. Blateh-
ford, Assistant State Mining Engineer.

Atlas of Maps to accompany Bulletin 83 (pre-
viously published), entitled “The Geology and
Mineral Resources of the North-West, Central
and Eastern Divisions, between Long. 119° and
122° E., and Lat. 22° and 28° 8.": by H. W.
B. Talbot, Field Geologist.

Annual Progress Report for the year 1926.

TR et¥fod

Acting Government (eologist.

1~~MANGANESE DEPOSITS OF THE TEANO
RANGE AND -MOUNT FRASER, PEAK
HILL GOLDFIELD.

(T. Brarcmrorp, B.A., ‘Acting Government
Geologist.)

Location.—Mineral Claimg 7P and 8P, applied for
Ly W. H. Berry, join one another, and are situated
at the southern end of the Teano Range. They prob-
ably lie in the north-eastern corner of 3033/96 (Lands
Plan 79:300). I was unable to fix the locality ex-
actly, due to magnetic variation and the indefinite
location on the map of the hills suitable for sight-
ing.




General Description—~—The two -claims have been
pegged to include the manganese deposits on a low
ridge which runs east and west. . The manganese
oceurs in sediments, probably of the Nullagine Series,
and in this respeet they resemble those found on
the eastern flank of the Braeside Mineral Belt.  The
strike of the sediments is slightly north of west with
a dip at a fairly high angle to the north. Several

varieties of sediments were noted, the main beds
consisting of shales, sandstones, fine-grained quartz

conglomerates, coarse ‘to ‘fine-grained grits, and a
rather: conspicuous. bed: of limestone.. - As far'as could
be ascertained the manganese- ocenrs in the finer-
grained shale beds. The position of the limestone is
relatively different hieve:-from that at Braeside, where
it underlies the manganese: - In these deposits-it over-
lies the manganiferous beds. ~As-a~whole the strata
has-not Dbeen- subjected to violent: earth movements,
the. tilting being- caused by gradual folding. = Bueck-
ling -in - the:strata was entirely absent.

Manganese—When approaching . .the eclaims, at
first sight there appears to be a very large amount of
manganese: ore seattered: over  the surface of the
slopes_of the ridge and around the base, particularly
on - the southern side. On close inspection, however,
the .amount proves to be more apparent: than real,
for many of the black nodules are merely ironstone
crusted. with manganese oxide, and therefore worth-
less. Large block> of fairly pure ironstone (mostly
limonitie) are also to be found in considerable quan-
tity. ;

‘Where in solid formation it is apparent that the
manganese only oceurs ¢n siti in comparatively nar-
row lens- shaped outerops-of no-great length, though
the :individual outu'ops. extend . over a-considerable
distance.

The occurrence has every appearance of being a
series of at least three:parallel manganiferous zones,
in each of which oceur a ‘suceession of ‘short lenses
of ore.  "As a rule the ore in these lenses is far from
being ‘marketable manganese; limonite and other im-
purities peing of ecommon  oceurrence.

Manganese Ore~DPractically -all grades of man-
ganese-ore_can be found in the: deposits, some of the
pieces broken being equal .t6 any to be found in the
Horseshoe deposit, and .eould be well .classed as high-
grade chemical ore.

Quantity of Ore—I make no pretence to estimate
the quantity of ore in these deposits, exeept to state
that in my. opinion thousands of tons of marketable
ore could be: picked up on the surface or broken from
the outerops.. Without spending a considerable time
in .thoroughly sampling' it; it' would be impossible to
form an accurate estimate.. Manganese ore is pro-
verbial for its erratic nature in any deposit. -~ The
origin’ of ‘the 'mineral would suggest such.

On this recent trip I hiave taken what seemed to
be magnificent ore-on ‘the surface; only to' find: that
inside the broken boulder:the iron contents were such
as to render the whole piece worthless.” I have seen
practically all the important ‘deposits in this State,
and this erratic nature of the manganese contents
can be noticed in them all, and without proper min-
ing development, in my opinion, it is not safe to
estimate quantities except very approximately.

Value -of the Deposit~—Notwithstanding the ad-
verse criticism I have made of these deposits, they
would be of value as manganese producers if the
location was not ‘8o unfavomable, for they are un-
fortunately, by themselves, not large enough to war-
rant the construetion” of a. railway line, which is no
coubt the cheapest mode: of transport. -They would
be worthy of consideration, however, if at any time
a railivay built. for other purposes. passed. close by
them, or a series. of similar deposits. was disecovered
in_the neighbourhood, pa,rticularly so if the. price
of manganese was. to inerease above the present rate
of 1s. 8d. to 1s. 9d. per unit.. Pending these. con-
ditions. the deposits have no present. value.

While -inspecting . Berry’s . manganese .deposits . it
was brought under 1hy notice that Messrs. Bain and
party had pegged another similar deposit some' 15
miles east of the former.

On inspection, these deposits turned out to be simi-
lar to Berry’s in all geological respects, and what 1
have ralready. written: about Berry's..applies almost
equally: to. Bain's. : The manganese is formed onthe
southern” slopes of a low range, and lenses:of .ore
can be traced by their outerops. over a length of
from 2% to 3 miles. There are at least three series
of these outerops. None of the lenses is.of any great
size, hut:there is. quite a:considerable quantity of
high grade ore scattered over the slopes. of the hills
and in the outerops.: The deposit is distinetly .of the
fissure lode type. . Compared with the ore in:sight on
Mineral Leases 7P and 8P there is, I should eonsider,
an. equal or greater tonnage of commercial ore avail-
able here, but the: absence of cheap. transport and in-
sufficient . quantity of ore  cause this deposit.to. be
worthless at present.

Small quantities of manganese were also mspeeted
10 miles south of Milligan Station and near the
Fraser Range.
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WATER SUPPLY AT HOLLERTON,
GARN GOLDFIELD.

(T. Buarcmrorp, B.A., Acting Government
Greologist.)

General . Remarks on. the occurrence of Under-
ground. Water—Underground - water supplies oecur
under. the following eonditions:—

(a) -In. weathered zones, particularly if 10w—1v1n°

and  swhere the weathering - has reached -a
considerable .depth. :

YIL-

(b)Any . foliated : or - fractured: unweathered .rock
mass. ‘ ‘

(e) Porous sedimentary strata:

(d) Porous superficial deposits occuring in low-

lying eountry “into- whl(*h there is sulfaee
drainage.

Geology of the Hol'erton Ared—From the abpect
of an underground water supply, the geology of the
Hollerton ‘area is as follows i~

A narrow belt of greenstone striking west by north
and east by south forms the higher ground, though
the elevation is not- great. .This greenstone ridge is
lounded on the north and south hy massive granite.
Thongh slightly foliated in places the greenstoneé as
a whole 18" massive. . There are, however, fracturcd
or foliatud zomes which have heen invaded by subse-
fquent granite intrusives, and the reefs and lodes are
intimately. associated with these mtru%lon% '



The granite is for the most part massive, . though
W unelssm atluc'tme was obzery ed in_ certain areas.

Water Supply: (a) Wedthered Zones.——As far as
can be seen in the mine workings the weathered zone
does not appear ‘to reach any great depth. In the
Great Beacon' there is’ clear ‘evidence that the un-
weathered rock oceurs at the 84-feet level, ‘and ‘sul-
j)hides"a’le found in the 100:feet crosseut. - The mine
iy quite free of" water, not even showing evidence of
moisture,

The Glenelg Queen, which has reached .a depth. of
120 feet vertical, is still in partially weathered rock.
This: mine liesat"a higher point than- the "Great
Beacon,  and- will' probably. not: reach: the sulphlde or
water:level for some time “yet.

“"Number 1 Bore, lying between the Great Beacon
and the townsite, bottomed on greenstone at a depth
of 140 feet, and was dry.  This hore was on low-
lying ground, and reached .a considerably greater
depth than the workings on the two mines mentioned
abova,

There: does not appear-to he much chance, there-
fore,.of finding. a..water supply in: the weathered
zone; of the greenstones.

~*With regard to the granite, the unweathered zones
are invariably covered with a mantle of surface det-
ritug, and will he referved to-later ‘on.

(b} Foliated ~or  fractured . unweathered —~ Rock
Masses—With the exception: of the ‘Great Beaeon
mine,-the sulphide zone has not been reached in any
of  the mina:workings. In this instance there is no
e\«'iden(}e in. favour of- water. peing  found, as is so
often the - case’ iwhen--the : sulphide zone has been
reached. . The main drive at.the bottom level has fol-
lowed -a -pronounced- shear: plane : quite  suitable for
Lolding water, but is qguite dry.

The main shaft at the Glenelg Queen is in frae-
tured .comntry, but the sulphide zone. has mnot  been
reached.. There is a chance here, when the ore channel
is eut-in. this shaft, that water will be found, but at
the present rate it will be a considerable time beforve
the shaft veaches the lode. ‘

All the other-workings on the field are shallow and
dry.

(e).. Sedimentary..strata: arve absent.

(d) Porous” superficial Depogits—Superficial - de-
Posits have collected to some extent, and now oceupy
the two- valleys lying between the main greenstone
ridge and the granite outerops. These valleys have
a fall towards the west and form the drainage chan-
nelsof the rain waters.

¥

The . boring: operations. of . the Pubhc Works. De-
partment have. partially: tested these two valleys, the
uetml% of the bores. being as: follow :—

\o 1 Bov'e.%Tllis bore lies between the Great
Beaecon and the townsite, and was sunk to a depth
of 140 feet. Tt hottomed on greenstone, and was dry.

No. 2 Bore~~Situated about one mile north from
Mount Lookout.. The bore struck water at about 120
feet, whieh rose “to. 114 feet, but the. supply was
negligible. .. The. hore passed through granitic mater-
ial. and bottomed in weathered granite.

Nos, 4 and. 5. Bores—These were.  sunk further
down the: southern valley: one opposite the 50-mile
post,. the other adjacent to. the 51-mile post. - The
first-reached hard material at a depth of 37 feet and
was .abandoned. . The second was in progress, and
had reached a depth of 47 feet in red clays.

No."3 Bore~This “is in the morthern valley, and
lies “about “one mile east “of “the 47-mile peg. It
reached a depth of 147 feet, bottomed on granitie
material, and was dry.

Summary.—The probability of finding a shallow
underground water supply appears to be a remote
one.: Further boring: in the ‘two valleys referred to,
further - down:their: fall, i.e:; west of - the Rabbit-proof
Fence, might meet with suceess, but: it would entail
considerable -expense in.a long pipe line:and- pump-
ing -plant. The sinking. of -the main shaft on'the
Glenelg  Queen -might solve -the: problem for the one
mine. -To bore other ore channels; such as Davidson’s
or Smith’s, might: equally result in water being dis-
covered, “but-the expense: of sinking ‘shafts in the
event’ of sunceess.would be costly and. take consider-
able time.

There was local ‘tallk of the Scheme water being ex-
tended  down “the Fence to serve the new settlers.
Whether this is correct T am not certain. Tf so, it
would be the best way out of the difficulty. Failing
this, if it is the poliey to ‘continue searching for sur-
face water, I recommend that the vallevs be further
prospected down their fall, and that they be system-
atically tested right aeross with-a series of holes.

3—WATER SUPPLY AT BALLA AND DART-
MOOR, GERALDTON DISTRICT.

(T. BrarcHrForD, B.A., Acting Government
Geologist.)

In accordanece with instructions, I visited the Balla-
Dartmoor areas, and my report on the possibility of
chtaining underground water supplies by boring is
as follows i—

Before discussing the water question of the Balla-
Dartmoor arveas, the existing conditions of the un-
derground water supply of the artesian basins lying
to the north and south will be briefly referred to in-
so far as they affect the guestion at issue. Such a
course iz rendered necessary in view of the fact that
practically no surface evidence is procurable in either
centre which has a dirvect bearing on the underground
water. supply.

General Geology of the Two Areas—The Balla-
Dartmoor centres lie in an extensive area occupied
by sediments of Carboniferous age (Geological Map
of ‘Western: Australia).  These strata outerop ‘as far
rorth as’ the Lyandon:River, and extend south to the
Ivwin' River. = They probably -continue much farther
south, but‘do not- outerop.: Their greatest surface de-
velopment isin’ the hasins of the Gascoyne and Wooz-
amel” Rivers:

More recent beds of Jurassic age ov erhe the Weat
edge of the Carboniferous strata novth of Hamelin
Pool, and almost completely cover them south of that
point. A narrow coastal belt of Tertiary and Post-
Tertiary strata overlies the Jurassic.  The strata of

all these ages are marine sediments.




Immediately east of Northampton there is a pro-
nounced necking of both the” Jurassic and Carbon-
ilerous beds. 'lhls is caused by the granite massif,
whieh outerops as far as the Geraldine mine ‘on ‘the
north, and extends south to the Greenough River.
This necking’ is important- as’ regards fresh water
artesian supply, and will be referred to later on:

. The dip of the strata in the Gascoyne area is to
the west. In. the Murchison area no dips were re-
corded.

In the vieinity of Eradu the dip west of the Green-
ough is to the west; that east of the river is to the
east. This is probably due to faulting.

Ariesian Supplies in the Areas previously referred
to.—Extensive artesian supplies: of fresh and stock
water have ‘been: found-in the: Gascoyne and Woor-
amel -basins - (Artesian Bores of Western Australia,
Appendix: N, Interstate Conference Report, 1921).

Apparently no deep boring has been done in the
Murehison basin,- though it seems highly probable
that similar geological: conditions exist ag far south.
In the vicinity of Eradu: several bores have been
sunk, mostly on the east side of the river. The re-
cord of these bores ag regards water is that they were
either dry holes or struck salt water. Immediately
west of the river, at Eradu Siding, the recent. bores
prove the existence of a probable sub-artesian supply
of stock water. (total solids 227 and 95).

Further to the south a bore at Geraldton yielded
a supply of salt water. The -same occurred in the
deep bore at Dongara, while at: Yardarino a large
supply of good stock water: (artesian) was struck.
As far as T can ascertain the deep bore at Mingenew,
which lies farther to ths east, was u dry hole. This
hole apparently did not bottom.

When ' “considering * the ' possibilities of  artesian
water being fresh or salt one of the main points is
whether the underground water is cireulating or more
or less stagnant. If there is opportunity for the
water to ecirculate, the salt contained in the strata is
eventually all leached out, the reverse being the case
in basins or areas without an outlet.

As already stated the strata in the northern arveas
dip seaward, and have therefore an outlet; hence the
artesian water is more or less free from soluble saits.
The same applies to the waters west of the  Green-
ough River at Eradu. The probable reason for the
Geraldton and Dongara bores being salt is their
plo\imitv to the ocean. The Yardarino bore is situ-
ated in a strata in which the water is cireulating
seaward, while the waters furtlier to the east are in
a water-locked area, and are consequently salt.

THE BALLA-DARTMOOR AREAS.

Geology.~—The Balla-Dartmoor areas proper:con-
sist of fairly heavily timbered belts of first-class agri-
cultural land surrounded by undulating sandiplains.
From -a geological point of -view the: country is mo<:t
1minteresting, for outezops of -the -underlying rock
and evidence of struetuTe arve almost totally absent
At the Balla Tank (5066/13028) an execavation has
heen, blasted out in a finegrained sandstone of sedi-
mentary origin. - Patches of what are locally known
as limestone occur frequently. in the high-class land.
These limestones have been proved to owe their origin
to the presence of dark-coloured ealeareous marls,
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which are typical sediments. At the 95-mile well, on
the Rabbit-proof Fenece, pebbles of granite porphyry,
ete., are abundantly scattered over the surface. Some
of these pebbles. are dlstmcﬂy smoothed - by -glacial
actlon, and _probably. comespond to.the glaeial heds
of the Irwin River. . All the hand bores passed
through sedlmentaly depomts, and i in:no instanee was
an igneous or a.metamorphie rock reported. The evi-
dence for the occurrence of sediments has been
stressed. on account of a map which was published in
1908, which would lead any reader to form the con-
clusion that the area was occupied by granites, but
which ‘is evidently not the case:

Water—Artesian . and . Sub-driesion = Supplies——
From the available data there are fairly strong rea-
sons for suggesting that  artesian. or - sub-artesian
water would be struck by deep boring. The evidence
as to whether the water would be fresh or salt is
not so positive. "If the prevailing dip of the strata
in the northern proved artesian area be maintained
as far south as Balla and Dartmoor; or if the westerly
dip of the strata west of the Greenough River; in
the vieinity of Eradu, comes as far north, there
would Dbe every reason for:assuming that the water
would -be fresh; or at worst good stock water. If
Geep boring is decided upon the bore, in my opinion,
should be placed as far north as possible to get. away
from the narrow neck of strata opposite Northamp-
ton, in whieh cireulation is probably not so free, and
consequently the underground waters more likely to
be salt. There are no data on which to caleulate the
probable: depth of water-bearing strata, but on gen-
eral principles the: depth where water will be: struck
will vary directly with the distance on' the dip from
the ‘intake.  Assuming' the dip to be westerly, the
depth of the bore:in this case would vary inversely
with the: distance ‘eastward, and should therefore be
located as far to the east as not to unduly inerease
the cost of boring.

Shallow Waters.—Generally speaking there is no
cefinite evidence on the surface to guide sinking or
boring for surface waters.” In the Balla area a -cer-
tain amount of success has béen met with, and stock
and domestic waters have been located in wells' and
hores along what appears to a water-bearing’ zone,
which strikes diagonally aeross the road from Balla
to Bininu. The continuation of this zone to -the
southeast has apparently been tested by Bores Nos.
3 and 4 without suceess. "I can make no better sug-
gestion than that further boring be done along this
line, and consider the position marked on. the plan
(Plate I1.). to: be quite a good spot to test. At Balla
Tank there is apparently. a good. hard catchment
which would:fill. a much larger reservoir . than the
present one. One bore sunk on Tank Reserve 5071,
three miles north of Balla Tank on the Rabbit-proof
Tence, failed to strike water ‘down to 158 feet. Un-
less -this hole has fallen in’ it would be advisable to
sink it further, at least until the elay or “pug” lhas
been. passed through. . If this hole is sucecessful the
shallow holes to the west might be continued. Fail-
ing to find water in either of these localities, it
seems useless to continie a shallow boring poliey.

Dartmoor—At D‘irtmom No 1 'Area one hole has
been hored to .a. depth of 101 feet on W/R 13152,
and No. 4 Bore to a depth of 197 feet. Successful
boring seems to be hopeless in this loeality.
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An Dartmoor No. 2 Area two localities in which
boring might be successful are: (a) Continue the
hole on Reserve 12648; and (b) stand off to the west
and test the country south of Reserve 17940 at the

85-mile. In the first ease the hole bottomed on a
boulder bed, which should be a good reservoir for
water overlymg a clay or‘other 1mpe1v1ous bed. "In
addition the present hore site is in low-lying ground.
The second position‘ (anywhere in the vicinity of the
south-western - peg ~of3823/93), though some dis-
tance from:the farming bhlocks; offers o reasonable
chance of success on account-of the coarse nature of
the:surface sands. and the ‘fact that water has been
found at a shallow depth:at the well at the 95-mile.

In coneclusion, if shallow boring is to be resorted
to for water supply in eithér of these centres, my
recommendation, other than that already expressed,
18 first to try ‘and loeate water where most wanted
andthen ‘endeavour to follow up the water-bearing
horizon by systematic ‘boring. In any case attempts
to find water in these areas by shallow bores will e
more -or less controlled. by ‘a considerable element
of chance, for it will be to a large extent mere stab-
bing-in the dark.

4.~—MINING PROSPECTS OF GRANT'S PATCH,
NEAR HALL'S C‘PEFI&, KIMBERLEY DIV-
ISION,

(T. Brarcmrorp, B.A,, Acting Government
Geologist.)

Grant’s Pateh.—Grant’s Pateh is situated some 300
chains east by south of the 175-mile peg on the Hall’s
Creek-Turkey Creek telegraph lne and 50 miles
northnortheast of Hall’'s Creek. The name was

taken from one of the original prospectors, who
discovered gold in the later eighties.

Geology.—Briefly the main geological features are
more or less foliated fine-grained greenstones invaded
by later pegmatite dykes, classified in the State Geo-
logieal Map under the general name of metamorphics.
The eountry from a mining point of view resembles
much of our Eastern goldfields. - Striking through
the greenstones in a general north by west direction
(340°) =are several parallel lines of quartz reefs.
These ‘reefs as a rule run parallel to one another,
and with but few exceptions do they show a greater
thickness. than -a few inches. The dip. of the reefs
iss either vertieal or slightly to the east. Traces and
oceasionally irregular. patches. of lead sulphide (gal-
ena).arve of frequent occurrence in the quartz veins.
There is little doubt that the silver contents oecur in
this galena.

Mine Working—As would naturally be expeected
most of the old mine workings have either partly
or completelv fallen in. They are fairly' numerous,
and give the appearance that the original prospectors
must have located pavnble values to have persisted
in their prospecting. It is also obvious that much of
the quartz that was raised has been taken away, pos-
sibly to the Hall's Creek hattery, which was then
in existence. Unfortunately I can find no record of
any ecrushings.

My, George has:done a_little development on his
lease, and from the vein of .quartz, about 12 inches
thick, which he had exposed to a depth of- about 12

feet, I took three samples (1-3). These contain 114
to 415 ounces of silver, but only traces of gold. A
little galena was showing in this veef, which prob-
ably ‘acecounts for the silver contents.

Some half ‘a mile northeast from George’s work-
ings a shaft had been sunk to a shallow depth in a
conspicuons quartz outerop oceurring in a parallel
vein. A sample broken across two feet of solid
quartz in the shaft; or rather:trench, yielded 1 dwt.
15 grs. of gold and a trace of silver(No. 4). At a
distance-of half: a mile, still ‘to the northeast, is an-
cther parallel line of quartz veef on which quite a
considerable amount of prospecting has been done,
though the workings have since collapsed. . A. sample
from stone scattered on the surface, and which con-
tained a fair amount of galena, yielded a trace of
gold and 2 ozs. 19 dwts. 11 grs. of silver (Sample
No. 5). Two. more samples were taken from the sur-
face of outerops lying slightly to the west of George’s
mine, and yielded respectively a trace of gold and I
0z. 19 dwts. 5 grs. of silver and 2 dwts. 21 grs. of
gold ‘and 13 ozs. 3 dwts. 21 grs. of silver (Samples
G'and 7)., A sample taken from a narrow quartz
leader at the ‘well yielded a trace of gold and 5 dwts.
14 grs. of silver. The well is supposed to yield a
good supply of water.

General: Remarks.—The results of the eight sam-
ples are in my opinion very disecouraging, -particu-
larly as the previous: samples were much higher and
the fact that the veins ave small.. The numerous work-
ings which: were made when prospectors were at
fever heat in -their- search for gold might naturally
suggest that there might be payable reefs abandoned,
hut the samples taken do not indicate sueh 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-
preciable gold values.

5—POSSIBILITIES. OF MINERAL OIL OCCUR-
RENCES.IN THE ESPERANCE DISTRICT,
BEUCLA DIVISION.

(T. BrarceErorp, B.A., Acting Government
Geologist.)

In Mr. Hancock’s company I inspected the loeal-
ities in the vieinity of Esperance, in which he assumes
there are indications of mineral oil.

Geology.—Though covered over in many places by
shallow deposits, granite is the prevailing rock in the
vicinity of Esperance, and may be found extending
far inland towards Norseman and out to sea to a
distance of 30 to 40 miles, where it outerops into
numerous islands. A long line of outerops may be
found along .the seashore, and frequent outerops
occur at a distance of not more. than six miles in
from the coast. -Running parallel with the sea shore,
and at a mean distance inland of some two to three
miles, is a Jong line of salt lakes or lagoons, the most
noted of whieh is the Pink Laike, from which .con-
siderable quantities. of marketable salt have been
obtained. Mr. Hancoek contends that. this lagoon
area is a deep depression which has been filled with
sediments which are oil-bearing. .

There is no doubt that the granite area as far north
as Norseman, and probably considerably further
north, was underlying the ocean in Miocene tiines,




Scattered 1Lmnantb of sediments such as Iound at
)\oueman and near St. Ives carry fossil remains of
that age. " The Plantagenet beds further west, which
cecupy a considerable area in the vicinity of A.lban_y
and extend as far east as the Hamersley River, were
also laid down in a Miocene sea. None of these beds
has prov ed to be of any appreeiable t]nckness '

Smce Mmcene timeg-:the ‘country: has guadually
risen, 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-
sent. day.

‘Some 40 miles south of Esperance the ocean’ sotnd-
ings ‘suddenly increase from ‘40-50 fathoms to" 120-
600 fathoms, showing 'a very sudden fall, and ‘indi-
“cating the probability of a pronounced fault scarp.
The uplifting ‘avea probably extends as'far south as
this.

With regard to the depression in which the lagoons
oceur, this ean be efxsﬂy e*{plamed by the fact that
sand . dunes and reeent lime-bearing sandstones are
naturally. forming along the -seaboard, and the sea
and other waters have been cut off from the ocean
and become impounded. This is no phenomenon but
a common occurrence on many seaboards, governed
tora large extent by prevailing winds, inland drain-
age. and. sometimes ocean ‘currents. There is no evi-
dence-that the:deposits underlying the: lagoons “have
sny- great: depth, jand they - will :probably : prove. if
Lored to-bhe merely shallow typical coastal caleareous
sandstone beds, with probably:thin:irregular beds of
mudstone.: -

INDICATIONS OF O1u.

Page s Farm.—At Mr., Pages farm, some 10 miles
north of Esperance, there is a fine example. of iride-
scence, due to the oxidation of soluble ferrous salts
brought to the surface in spring waters. The water
‘apparenﬂy comes from 'a saturated layer lymg near
the surface, for the top of a low-lying ridge is guite
spongy over a considerable area.” Attempts have been
made. to:drain: this ridge, but so.far have not been
suecessful. There is: probably. quite a quantity of
the soluble iron salts in the water, for in the drains
the heavy. pr (>c1]>1tatmn of iron.oxide is very evident.
The iridescence, is very marked, but is.in no way
gimilar to that produced by a ﬁlm of mineral oil.

. McCarthy’s. and_Cole’s Farms~—These two farms
adjoin and are situated - near Myrlup, further to the
east. Geologlca,llv they lie partly in granite and
partly in recent sediments, as Wltnessed by modern
‘sea shells whicll may be pieked up in the wheat fields.
"The oil phenomena consisted of some fresh water and
rand springs, which so often oceur under similar con-
ditions, and are in no way associated with mineral
‘0il oecurrence. On MeCal thy’s block are some rather
T emmkable emel\s in  the sediments (contraction
‘eracks). which extend for a considerable distance,
plobabh 150 yards, and contain fresh water. There
is no-sign of hade, but simply the earth has eracked,
due probably to a rearrangement of underground
drainage. There was no- sign of mineral oil in the
water in the eracks. '

In concluqon, I am thorouO*hlv conv mced ’rhat thel o

is no zeological evidence nor oil indieations in favour
of ﬁnqu mineral oil in the vieinity of Esperance.

OIL IN THE PEEL

—P()bblBlLlTlLb or ;
‘ Tl thMANTLh le’l‘Rl(JT

LSTA

: (’1‘ J.)LAL‘(,HIOI\D B.AL “Acting (xovelnment
S i (xeologlst)

I v151teu the Peel Istate with My, A, E. Green,
and examined his bore on Block 333.

This bove is sﬁ:uated in low—lymg countr, y, in wlnch
are pumerous patches of swampy ground.  The bore
is; praetieally in a swamp, though:the ground where
the-bove:is situated: was: dry-at the:time of my visit.
‘the sample taken ‘was:from the: borings-at a: depth
of 80 feet, Mr.!Green' assured me that at times:there
was a strong smell of oils in the borings from this
hole, ‘and that he had e\tmcted tlaces of ‘mineral
o1l from the bonnﬂs

The sample ("b—i) on andl) sis §1elc1ed a small per-

‘centage of waxy 1ebldue which Dr,: Simpson considers

is, probably of .a Veoetable nature and does not. re-
gemble petloleum or its residuums.

Where Mr. Green is-boring is'in eounh} W hich was
at one time Jow-lying, but hassinee been filled in
probably only to a compamtn ely very shallow depth
in very recent geological times. There is no evidence
of suitable structure or genuine oil seepage, or in
fact: any iindication favourable to:the oceurrence of
mineral oili: l: vegard boring for oil in this loeality
as mere stalibing in the dark.

A sample (262) was taken-at a spot near a swamp
about 114 miles south.of Bloek 333 of sandy loam,
which was supposed to have a peculiar smell and-an
extractable ‘quantity of mineral oil.  Here again a
vellowish-white waxy product was extracted, but Dr.
Simpson comments that “such extracts have ‘been
found to be common in soils in this State, and ‘are
probably of recent vegetable origin, not mdlcatmg
the presence of any petroleum or its residiuums.”

In . ‘‘Kerosene Lane,” ion: Mr: E: I Wall's block,

‘there::‘is s - pateh of :.ground . the . top:ithree:.to
four inches: of which are -darker than.the underlying
sand.:Samples-werve: taken:of the top layer and the

underlying sand.. The top: sample :(263). “yielded ail
oil extract: of 1.09 per cént. oily-extract. = Of .this
863 per cent. was a brown hydrocarbon -oil: resem-

Dbling a refined medinm-grade lubricating mineral oil.

Direct : distillation of -the:woil. yielded: a ‘similar. oil
without -any:-lighter fractions.”

The second sample (265); taken from 1mmechate1\
undelneath the ‘first, “yielded' only -the white waxy
residuie; which is ﬂccmdmo to Dr: Simpson “prob-

-ubly’ of' vegetable ‘origin, and ‘does not ‘vesemble’ pet-

roleuny 'or ity vesidnums.”

The origin of the oil in the top layer ‘could be
either that (1) it was accidentally spilt from a motor
car, ete., or leaked from oil drums; (2) that there is
an oil seepage nearby, and that oil has spread from
this seepage over the surface. Owing to the eonfigur-
ation and nature of the spot where the samples were

‘taken, which is on the east. \1de of -a long sand dune

of .recent. geological ;age; 1 fail to see how the oil
could.come:-from a genuine: oil seepage. On the other
hand, there is. certainly no.indieation of oil having
been stored on the spot, nor is there any apparent
reason which -would lead to the conclusion that the
oil eame from a leaky motor vehicle: The statément
was made to me that there were more of these mly

patches,” and as the occurrenee is interesting, T would



hke to make another kmspeetlon and clear up. any
doubt. ;

“[Sinece tlie ‘above report was written fresh samples
have ‘been ‘taken and these, with one exception; gave
negative results  for mineral oil. The ~conclusion
‘Arrived at is that the first results'were ‘dueto mineral
oil having been spilt” at the ‘surface either from =
motor-tractor-or oil drums.]

:~—-B()hl\'(.x 1*01\ COAL AT ERADU GERALD-
TON DISTRICT:

(T.. BLATCHFORD, BA, Acting Government
Geoloowt )

The I()Jlm\mo is my report on the cores obtained
from the No. 1-Calyx  Bore-at Eradu, situated one
milewest of Eradu railway’station on the Railway
‘reserve, with ‘notes ‘on-‘the ‘geological features  obh-
served in the locality:”

Cores—Much of the core apparvently broke up
during: boring: operations; and reached: the surface in
the form-ofimud:or sand:+:The attached -log has been
compiled from the ‘actual -cores, typical: pieces-of
swhich:have been registered for future reference.  An-
:plyses.of the coal seams-are attached.

‘Geology.—In the immediate vieinity of Kradu the
conntry ean be conveniently divided into two classes:
(1)’ 'Narrow alluvial river'flats;  (2) low-lying hills,
for the most part covered with lateritic ironstone-and
sand -and! overgrown: with' dense-serub.. “At the.crest
‘of:gome: of the hills -typical #breakaways” oceur; - As
may -be expected, exposures of the undexlying strata
are rare, and only occur in the river -banks and
“hreakaways.” 1 was only able to find two exposures
inwhich the dips’and strikes' could be measured with
any degree of ‘aceuracy. At a point-about 20 chains
north of the railw ay bridge beds of argillaceous sand-
stones ‘and narrow beds of conglomerates are exposed
‘on ‘the western bank’ of ‘the river. " These beds dip at
sanangle’ of ‘two to three degrees to-the west.

In: this vieinity  a.considerable amount of boring
has.been. done—one calyx and four hand bores. A
Gft.. seam. of . coal wag struck in the calyx bore af a
Jdepth..of 118 feet.  Mr. Campbell, who investigated
this discovery, eame to the conclusion that the coal
seam and beds had a strike of approximately north
and south and a dip of 5° 33" to the east (94°).%
If both observations aré correct, it is apparent that
there must be a fault in the river bed, the heds on
the we mt side dipping west and those on the- east
side of the river dipping east, in which ecase there
can’ be no comiection between the Gft. coal seam of
the river hore and the seams found in the No. 1 oal'\’\
bme Just completed.

Furthermore, there is a_ difference of elevation be-
tween the.surface of the ealyx hores of some 120
feet. (anevoid. readings only). The 6ft, seam was
struek at 118 feet helow the river bed, i.e., 238 feet
‘below , the: swrface of No. 1 ealyx bore, or G8 feet
helow: the eoal seams in.that bore. If the strata in

the river bore dipped west at an angle of three de-

* G.8.W.A,, Bull. 38, p. 33.

grees, 1t should "have . heen mtubuted at- the L\o 1
calyx bore at a“depth of ol4 = ;

1is-feet depth of “coal seam in:river bore;

120 feet“diierence in e.evation of surface at tw
bores;
2706-feet due. to .dip.

For the coul” seami in the river bore to have been
missed. in the No. L ealyx. bore, a dip to the west of
six to seven degrees .would be necessary, and this
seems highly improbable:

Finally the. easterly dip- deseribed by Mr. Camp-
vel: is 1urther confirmed by:a dip observed at Eradu
Poot, some two miles south of ‘the railway line. On
the eastern bank of the pool the dip is undoubtedly
casterly (eastsoutheast) at:a low angle.

On the evidence it appears reasonably safe to as-
sume that the coal seams in the two ealyx borves are
not .the same: seam.

Assuming they are not, if further prospecting by
boring is to be done to test the two coal seams, the
sites must be-:chosen accordingly.

As the water line is-already laid for a- consider-
able.distance (for-a-site:to prove the seams in the
No. 1 caiyx bove), L suggest as a second site a spot
30 ¢hains north of No. 1 ealyx hore. This hole
need oniy go down far-enough to re-sample the seams,
and at the:same time it should settle the important
guestion of the strike of the beds. 'A bore 250 to

300 feet will probably. suffice.

To prospect the 6ft. seam found in the old calyx

liole, which in my opinion is by far the most import-

ant, I have chosen: two. new sites which with the old

calyx bore will form'a more or less equilateral tri-

angie. If ‘the seam is  struck in the two holes sug-
gested, we will have all the information we require
about- this ‘seam.: There is in my  opinion quite a
reasonable chanee of workable coal being located in
this locality.

If Mr. Campbell’s dip is accurate, I would expect

.the southern hole (No. 4) to strike the eoal horizon

ut approximately the same depth as'in the river bore,

140:150 feet, for it will be on the strike; and
all(m ance has been made for the bow site ‘being on
the hlohm river bank.

No.:3 Bore would be required to go down at least
200 ieel hefore there would be any chance of reach-
ing the coal, and preferably another, say, 500 feet
of boring should be ‘done in this-hole to prospect-the
lower strata for other seams of coal. '

There may be some little difficulty about the site
chosen for No. 4 Bore, as the ground was under crop
last vear. TIf there is’ any strong objection, the site
could be moved alittle further to the west on to the
road as indicated. ~Water ‘supply for both Nos. 3
and ‘4 Bores ean he obtained without trouble from
the same supply as is being used at present for No.
2 calvx: bore, the connection heing made at the main
at the railway: siding. - There: will:-be ample pipes
available to-conneet-with either bore site.

The positions of the suggested hore sites arve shown
¢én-the: acéompanying. lithograph (Plate I1.):

‘The programme mapped out”above will entail at
least’ 800+ 'feet of’ boring; ‘and if the No.: 3-hole is
carried down as’recommended, a total of 1,300 feet
of boring will be required.



LOG OF BORE CORES RAISED FROM No. 1 CALYX
-BORE AT ERADU, ONE MILE WEST FROM ERADU
SIDING, ON RAILWAY RESERVE.

No. of | Depth of core. Description.
sample. .
ft. in. | ft. in.
1 30 0 64 0 | White gritty sandstone.
2 64 0| 75 0 | Finer grained yellow sandstone.
3 75 0] 98 0 | Similar to No. I sample.
4 1130 0 140 0| Fine-grained "argillaceous sand-
stone.
5 146 0 1 157 0 | Coarse-grained red sandstone.
6 159 0| 170 0 | Micaceous shale.
T 1164 01166 - 0-| A-band of darker shale.
170..0.4:180 -3 |' Cloal.
1181 . 6:]|.183 0 | Coal.
8 | 183 0 | 188 4 | Grey shale.
188 41190 3 | Coal.
9 | 190 - 3+:199 0| -Grey shale:
10 199 0:1.204 0| Coarse sandstone.
1207 70240 0 | Conglomerate.
11240 .0+ 244 0 | Shale.” Corntains organic matter
—~—possibly plant remains.
12 1244 0} 344 0 | Soft sandstone.  Practically no
s : core. : )
13 | 344907 345 O | Shale.’
14 1408 0| 464 . 0 | Friable sandstone.
464 0 | 470 O | Soft friable shale.
15 470 0| 544 0| Friable sandstone with minor
v bands . of  shale similar to
464-470.
16 544 0 | 550 0 | Shale.
550 0 1580 0 | Similar to 16.
580 -0 | 587 0 do. .
tone ] 6870 1637 0 | No core.. Sandstone.
17 | 837 0] 640 60 | Dark shale.
18 | 640 0| 663 9 | Sandstone with shale bands
(sample of ‘shale).
| 663 9 1.668 0 | Dark shale similar to slmle bands
in 18.
66870 {686 (| Soft friable sandstone with minor
: bands of shale.
686.- 0. |.695 0 | Shale similar to 18.
695 0] 803 9 | Sandstones with minor bands of
) shale.
20 803 "9 | 804 ‘1| Band of pyrite.
19 ] 804 1} 832 0 | Fine grey shale tobottom of hole
Analysis. .
No. 3096/26 3007/26 3098/26
. fho o f6oine o 6. ing $6. in. £, in.- ft.in.
Depth . 170 0-180 .3 181 6-183 0 188 4-190 3
Proximate analysm-—- . per cent. per cent, per ecent,
Moisture . 13-66 1067 7-78
Volatile matter 36:41 8132 26-65
Fixed carbon.. 24-74 3069 29-00
Ash . 2519 27+32 36-57
100-00 100-00 100-00

Calorific Value—
BJAU, ves 5493

Colour of :Ash. Light brown Dirty::white - Lrownish white

OBSERVATIONS  MADE
WEST KIM-

8 —GEOLOGICAL
WHILST TRAVELLING IN ‘
BERLEY UP THE VALLEYS LYING BE-
TWEEN THE PENTECOST AND KING
RIVERS, THEN EASTWARD ACROSS THE

- DENHAM AND ORD RIVERS AS FAR AS
ARGYLE STATION ON THE BEHN RIVER.

(]ndudma a Report -on: the veported disecovery. of
Argentiferouns Galena on Speewah: Station.)
(T. Brarcmrorp, B.A., A¢ting’ Government
‘ Geologist.)

Introductory—In view of the faet that high grade
samples of - silverlead . ore. were received . from  the
-hanager of ‘Speewah Station; on the Denham: River,
and ‘that thesé samples. were reported to. have eome

10

from a iode of considerable dimensions oceurring in
country hitherto unknown to'be mineral:-bearing, the
writer was commissioned: to visit ‘the locality and: re-
port on the.possibilities: of the-discovery. Availing
himself .of the opportunity of personally .seeing at
least some poztwns of ‘the Kimberleys, Mr. Clarke,
Lecturer-in Geology at the Lmvelmty, aceompanied
the party.

We left Fremantle by the btate boa,t “Ixoolmda"
on 28th July, 1927, arriving at Wyndham on the
10th Avgust. Here we were met by Mr. M. P. Dur-
ack, who not. only provided 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 baek to Derby, The expedition with
which the journey was made, particularly the section
between Wyndham and . Argyle, was mainly due to
Aur. . Duraek’s organisation. and; . bushmanship, . for
much of the country we passed through was rough
and trackless, in which a stranger might easily meet
with considerable difficulty in finding suitable cross-
ings.

One of our main difficulties was plotting our course
with ary -degree of accuracy. In' addition fo the
irregular course we were forced to follow, we found
extremely few land marks fixed by survey, and on
the other hand we: came across many features which
were not on the maps we carried. However, the
track followed, as plotted on the accompanying plan
(Plate IT1.), should be sufficiently accurate to show
approximately the position of the main points of in-
terest referred to in the following pages.

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

Physiographic ~Features—No . .authentic :deserip-
tions. from . actual personal - observations has been
published regarding the physiography of the Kim-
berley Division. . Jutson (Bull. 61, Geol. Survey of
W.A.) refers to the Kimberley area in general as an
elevated tableland, probably an uplifted peneplain,
connected by a narrow fringe to an outer low-lying
peneplain, which extends far to the south and east.
He describes the inland  tableland as ‘an area occu-
pied by a labyrinth of hills and ridges with inter-
vening low-lving: plains well ‘watered by numerous
streams. :

The surface features of the section we traversed
correspond very closely to Jutson’s. deseription,. and
may be summarised -as a succession of narrow flat-
topped. ranges, usually of considerable lergth, with
oceasional disconnected irregular ridges and isolated
Lills. The main ranges are separated by narrow
valleys, seldom exceeding from three to four miles in
width. ;

We found strong evidence that tlie sedimentary
beds had bheen uplifted to at least 1,500 feet abhove
sea level, and during the period of uplift they had
been folded, the major-axes of the folds having a
prevailing forth and south strike. Denuding agencies
subsequently planed the erests of the folds down to
the base of the sediments, forming valleys which are
now separated hy the vemmants of the flanks of ‘the
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folds, which oceurred usually as long narrow ranges.
These ranges and ridges can therefore be regarded
as. the remmnants. of -the .old: platean, and stand out
in. bold : relief - to -the: valleys:lying -between  them.

Owing mainly to ‘their uniformgeological  struec-
ture; whiech' consists “of ‘extensive beds'of hard com-
pact sandstones ‘or-quartzites overlying softer shales,
tufls, ete., the sides of the ranges are usually precip-
itous near the top, with a long talus extending from
the bottom of the cliffs to the base (Fig. 2)." This
cliff structure is'very charaeteristic, and is evidently
due to the weathering of the underlying shales or
tuffs being more rapid than that of the harder over-
lying standstones and quartzites. - Undermined, the
top beds break off in large masses rather than fret
away gradually. = No. doubt tertleal jointing  adds
largely to-the process.

The valleys lying between the hills are as.a rule
covered with voleanic soils which apparently pro-
duce ‘excellent pastures, particularly for  cattle and
horses. - In most of  the valleys. the natural water
supply is good, for in addition to the main streams,
permanent springs are fairly plentiful.

After crossing the Ord the hills and valleys cease,
and are replaced by extensive black soil plains whieh
extend far away to the eastward. These plains,
though -extremely fertile in ordinary seasons, lack
permanent water. supplies, and on this acecount. do
not carry the number of stock they should. There
is much to be achieved in establishing artificial sup-
plies by boring, sinking wells, or surface catchments.
Timber, chiefly eucalypti, is. fairly plentiful in the
valleys and particularly near the water-courses, and
though not of first-class quality is ample for general
station purposes..

(EOLOGY.

General - Remarks—Practically no detailed geo-
logical deseriptions of the inland plateau of Kimber-
ley -are to be found in the published records of past
observers, though there are.certain occasional refer-
ences to the main structural features. This may be
aceounted for by:-the faet that previous observers
such.as-E. T. Hardman, 1885"; H. P. Woodward,
1891%; Dr. Logan Jack, 1906°; Herbert Basedow,
1916-1917*; and Dr. Arthur Wade, 1925, were all
engaged. on special missions which held them to in-
vestigating: more or less definite seetions of the fringe
of the plateau rather than any portion of its interior.

Gibb Maitland in 1901 certainly traversed the see-
tion lying to the west of the Chamberlain River,
but his report refers more to the structural than the
detailed “aspect.’

The following are short and usually disconnected
descriptions of points of interest which were ex-
amined when travelling from Wyndham down the
valley lying between the Pentecost and King Rivers
and across to the Ord. They were made on a. single

» Report on the Geolovy of the Kimberley District. Parliamentary
Paper. No. 34 of 1885

3 Report. on the Gok}t‘iaé%sl of the XKimberley District.

ntary- Paper, No. 18 o
meﬁ Tl?e, I’rxt))spects of obtaining Artesian Water in the Kimberley
District. " W.A. Geol. Survey. Bull, 25, 1906.

+ Narrative ..of : an - expedition. of Exploratlon in North-Western
Australia : Trans. Roy. Geog. Soc. Aust, S. Aus. Branch, Vol
XVIIL, 1916-17.

s Petroleum Prospects in Kimberley: Parl. Aust., 1924, No. 142.

s W.A. Geol. Survey, Ann. Prog. Rept., 1901.

Parlia-
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traverse, and wmust be considered merely as casual
observations along the road rather than having ‘any
pretence:to a thorough geological description. ~When
possible -specimens: of ‘the various rock types were
collected and ‘petrological deseriptions of some of
these rocks wilt" be added.: Photographs of striking
features -were ‘talen where opportunity offered, and
some of these will also be attached to illustrate the
salient features.

I'rom the observations we made it became obvious,
however, that many of the” geological problems of
this interesting section of the State will require much
careful study before they can be satistactorily solved,
and in addition much mapping will also be necessary.

Wyndham.—The most conspicuous geological fea-
ture in the vicinity of the township of Wyndham is
an irregular semi-detached series of hills, the highest
pont- of - which is- West Mount Bastian (Fig. 1),
which -rises to an elevation of 1,079 feet above the
surrounding country. These hxlls are composed of a
top bed of sandstones, underlain by extensive shale
beds. The prevailing dip of the beds is to the south-
cast at an angle of about seven degrees. Boring in
the townsite has proved that the shale beds extend a
further 1,197 feet below the surface, and lie on a
second sandstone horizon proved to a depth of at
least 1,320, when boring opemtiona were suspended.
A search was made for organic remains in the shales,
but was unsuccessful,

The possibility of obtaining artesian water in the
series has been dealt with in detail by Dr. R. Logan
Jack in his report on the possibilities of artesian
water in Kimberley, published in 1906.

At the “Three-Mile,” i.e., three miles from Wynd-
ham on the Hall's Creek Road, an interesting out-
crop of basalt was noted. There was insufficient evi-
dence to form a definite opinion as to whether this
ocenrrence was a basaltic flow or intrusion.. The rock
is a dense basaltic type, showing oeeasmnal small
facets of cleavable felspar.

.Under the microscope it is a mass of felspar micro-
11tes I}mg in all azimuths, with aumerous grains and
small prisms of augite. = Distinet 1d10n101ph1c pheno-
crysts. of plagloclase and augite may .in places be
noted. Irregular grains of magnetite are common.?

In many respects the rock resembles the basalts
of the Antrim Plateau and the basalts of the Argyle
Avrea. ‘

Leaving Wyndham and the ‘‘Three-Mile” we trav-
clled for 22 miles in a general south-easterly to
southerly direction to the Wryndham Meatworks
Pumping Station, on the King River, which lies
almost opposite North Mount Cockburn. On the left
hand we passed broken ridges comsisting of sand-
stones, but as these were similar to the beds at Wynd-
ham they were not examined.

North Mount Cockburn and Cockburn R(mge—
North Mount Coekburn -is- almost a replica of the
Bastian with a greater development of the overlying
randstones, which have a thickness of about 200 feet.
These beds show signs of ripple marking and cur-
rent’ bedding (Fig. 3). They are underlain with
shales, partly caleareous near their base, and con-

1.The Prospects of obtaining Artesian Water m meberley By &
Lo"an Jack. W.A, Geol. Survey, Bull. 25, Perth.
* Petrological Description by Dr. C. 0. G. Larcombe



taining: concretions. of, black caleite, whieh had beeu
istaken for bitumen. - The series is undulating, but
iy, the main dips westerly at low angles. To the east
of the pumping station. the. dip of the beds is to the
east, . After leaving. the pumping station. the . course
turned slightly. to. the southwest and - followed up
Cockburn Creek, in a gorge occupied by.it, for a
distance of some eight miies, when the frst “jum,
up” was erossed. A “jump up” is the lozal name for
a cross ridge or saddle in a valley ox gorge. . This
particular example consists of mueh broken and dis-
turbed sandstone or guartzite, and-probably vepre-
sents a sheaved zome. which, owing  to . secondary

niineralisation or silicification, ofters more 1e'slstance
to-derudation than the main formation. - “Jwup ups”

are not.unecommon-in the ravines’and valleys of the
Kimberley: plateaus, and- are paiticulariy detrimental
to. wheel traffic, ‘often. rendering impassable for
vehicles. what might otherwise be ¢uite a good road-
way. :

‘At three places in the bed of Coekburn Creek more
steeply dipping ‘rocks oecur: ~ First, near the mouth
of the ravine a quartz vein, four feet “wide, outerops
in micaceous shales, striking at 165 deégrees and dip-
ping west at 70 degrees. Two miles further up the
ravine alternating beds of quartzites and shales strike
at 210- degrees, and dip west at 30 degreed; and at
apool eight miles farther on, indurated thin bedded
shales and quartzites have a strike of 20 degrees,
and- dip -east at 70 degrees.

After deseending the “jamn. up” on the south side,
‘the traclk foHowed Gap Creck to the juetion of a
small tributary of the Pentecost River. Turning
sharply to the left we followed up this erveek until
wereached Fish Pool,” distant about 20 miles from
the pumping ‘station. ' The hills lying to the west
of the pool dip to'the e«t, and are either sandstones
or qua1t71tes

" Travelling from Fi-h I’ool in a general southerly
direction we passed over quartzites and shales. About
two miles past Tish Pool these beds dip.to.the nortly
at an angle of 30 degrees, these' steep dips persisting
for 'some distance about ‘this spot. In the bed of a
small watercourse a breceia of vesicular voleanie rock
was seen ‘well ‘exposed ‘and cemented in a-'few spots
by quartziter “The voleanic rock appears to be con:
temporaneous with thc, quqrtzne beds.

Tn “addition, the series has ‘been ivaded hy hasic
]gneoub rocks., . One. oceurrence was observed some
seven miles south of Fish Pool where red-banded
shales, whieh ‘ave very friable, are overlain by a
derise fine-grained basie igneous rock.  As these ved
thales. could he seen extending for a considerable
distance to the morthwest, it is move than probable
that the sill also has a wide extent. Under the
mieroseope it is—

“¢“Made up of small lath-shaped plagioelase and
angular:augite :with some black oxide: of iron.: The
slide ;shows a . considerable . staining by red oxide of
iron.  The rock is a somewhat fe11ug1110115 basalt.” ™

- A second and much “more extensive invasion of
O’neom rock ocenrs about .9.to. 10 miles. south .of
FlQh Pool. Here a mass of coarsely crystalline
nrassive g‘abblo extends ina we”tqou’(h\\ eqtellv diree-
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tion for at least five miles, when ‘it turned tothe
east laway from - ourcourse;: but' it eould ‘be seen
e¢xtending -at - least: four: to  five 'miles. further: on.
Where: we..examined :it.. the mass: was at least one
mile wide; and wherever seen the sediments dip away
from it.at angles .of -at least 25 degrees.  The mass
iy probably a lacecolith, . as; in. no: instanee:was: it
observed cutting = through -the overlying sediments.
The gabbro itself  is, - however, invaded. by.a finer-
grained. basic. rock, in - places up .to two. chains: in
width:

““Under the microsespe the gabbro is found to be'a
holoerystalline . aggregate . of : comparatively. fresh
plagioclase mnear labaderite and beautiful plates  of
very pale brownish cléaved and well twinned augite
arranged ophitically ~with' regard to- the felspar. "A
little of the augiter is diallagie. - Patches: of black

oxide of iron are present, but are not abundant. This
roek is an ophitie”gabbro.,'’*

The intrusive dyke under the microscope shows—

¢‘Lath-shaped plagioclase. - intimately intergrown
with grains and prisms of augite and contains graing
and patches of black oxide of iron. A few bright
green patehes of chlorite were noted. The rock is a
dolerite.” '

“The last three or four miles of the journey before
reaching Martin’s ‘silver-lead mine ‘were down a val-
ley (¥ig.'4), bordered on the eastern side by ecliffs
700 to 500 feet in height. These cliffs eonsist of an
uppermost layer-at least 50 feet thick of a whitish
quartzite, which ‘in places shows signs of current
tedding. Interbedded with this bed near its base
i3-a 4-foot weam cof tuff. Beneath this tuff bed and
perfectly conformable to it are 40 feet of codrse tuff.
Beneath this again is a series which probably forms
the remainder of the cliff but is largely obseured by
talus of fine-grained tuffaceous rock which breaks up
into small and large fragments. In one of these
was noted-a small. half-inch seam -of ~quartz “lying
parallel to: the: bedding planes. A ‘few more or less
vertical faunlts; pmbably with 'a maximum: throw of
40 feet, traverse the series,

Martz’n’s Silveriead Show~-Martin’s silverdead
chow 'occurs.on. the: extreme eastern slope of-a low
ridge; similar in' form' to .a' river terrace; which is
separated from the clitfs by an alluvial flat about one
mile-wide.: The lead deposit, which consists mainly
of ‘quartz mixed -with 4 minor: quantity  of:lode
mmaterial, strikes: north and south-along this slope and
4ips.at a very low angle to: the east; the dip corres-
ponding almost to the slope of the ridge.. There. is
practically no.overburden to the lode. . The.footwall
is a coarse-grained granitic rock which. can be fol-
lowed in a low range of broken hills extending. for
several miles. to the southwest. — This footwall rock
is” probably a  seeond laceolith -from ~whieh the
roof ' of 'sediments has been completely  denudei
with the exception of a thin seale of baked sandstone
and shale® or tuff, fragments of which are fairly
plentiful ‘on the surface of the ridge. .The laceolith
shows a vertieal rvange. in character from-coarse,
throngh finer-grained, up to fine-grained. - Aisample
of the rock, taken. from the footwall of the vock,
shovwed 'the following eharaetenqtms when e\ammed
wuder ﬂxe mwx'ascope

1 Petto]oﬂcal descxiphon by Dr. C. O, G. L'xrcoml‘e.

* Petrological descriptiom by Dr. C. O, G. Iarcombe.
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““A. erystalline mass of clouded felspar, some of
whieh is_:certainly plagioclase graphically .intergrown
with the quartz in many places. Apatite rods are
common in the quartz.” All the ferromagnesian min-
eral has gone. It is now represented by bright green
chlorite. A feature of this rock is the large plates
of partially leucoxenised ilmenite.. The rock is a basie
chloritised - granophyrie. type .of granite.’’

A:-second sample.broken on one: of the hills to.the
southwest showed sufficient: pyroxene.to. warrant the
rock -being - elassified : as. ~a -granophyric. pyroxene
granite. - There 'is no. evidence. of .foliation in' this
rock mass, neither were any ‘later intrusions of basic
dykes noted.

The lead deposit was first” exploited by ~cutting
several shallow costeans, which ‘were not”sunk deep
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enough to reach the footwall, and as these workings
showed considerable widths of lode material, as they
naturally would, it. was:- not unveasonable for . the
prospector to form an optimistic opinion of his dis-
covery. -However, when the costeans were deepened
and the foolwall was exposed. there seemed little
doubt that the deposit was merely the remnant of a
Aattish mineral segregation lying on the top of the
laceolith.  The greatest. thickness in any of the
costeans is three feet six iiiches. Galena, cerussite,
malachite and azuvite ‘oceur in secattered patehes in
the quartz, and native silver associated with the cop-
per ‘minerals was also noted in some quantities.

Four samples, broken from the lode where exposed
in the costeans, yielded the following results:—

slz:l?ip?:. Description. Lead. Silver. Copyer. Gold.
per cent. | ozs. dwt. grs. | per cent. dwt. grs.

1 Centre costean, bottom section over 2ft. 3-87 23 4 86 3:03 0 5

2 Centre costean, top section over Ift. 6in. 0-09 3..4.-19 (72 021

3 North costean . over 2ft. 4-61 5 3.9 Trace 115

4 South costean over 1ft. 6in. 2-53 18 3 15 1-94 115

From Martin’s camp we . jowrneyed up the valley
in a general southerly divection for about nine miles,
and then turned a short distance off our course to
the east to inspect some deposits of fluorite. The
country rock passed over for this distance was mostly
a coarse-grailed greenstone, probably a continuation
of the laccolith forming the footwall of the silver-
lead lode. The only other rock noted was a very
fne-grained dyke, about nine inches thick, striking
east and. west. .The fluorite occurs in. parallel veins
with a north and south strike and a vertical dip.
They. apparently oceur in a breeciated zone of a
finer-grained basie. rock.

““Under the microscope it consists of beautifal
plagioclase -showing. carlsbad, albite .and perieline
twinning, the latter being very mnoticeable. Some of
the felspars are cracked 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 ten-
deney, and in places has undergone slight chloritisa-
tion. = There are some pateches of black oxide of irom.
A little quartz is present, some of it in the form of
micropegmatite. This rock is a micropegmatitic quartz
gabbro.’ %

Striking parallel with the vein is a narrow very
fine-grained basie dyke evidently intrusive and prob-
ably intimately connected with the brecciation. The
widths of the flucrite veins vary from 10 to 24 inches
and: the colour from semi-transparent and glassy to
opaque white and light blue. - Patches of galena fre-
quently oceur-in.some of the veins. -Otherwise much
of the fluorite is free from contamination, and would
he of commereial value if more accessible.

Three more fluorite veins occur about seven miles
southsouthwest of the first. deposits and 2% miles
northwest of Speewah homestead.. These veins like-
wise strike along north and south lines in a breeciate:l
zone, similarly to the first deposits.

Though persistent. in length, the veins are narrvow
and contain appreciable quantities of galena s an
impurity. On the other hand some of the fluorspar is
of high-grade quality and free from galena,  Owing
to the distance from the market the deposit is of no
commercial value at present.

From Martin's silver-lead mine the country traversed
was similar in topographical features to the previous
stage. * The roeks were for the most part” coarse-
grained greenstones.

Travelling from Speewah Homestead to Hearten's
Homestead.—The first part of the route after leaving
Speewah homestead was over basic igneous rocks, but
near the south end of the laceolith a very good section
was passed showing thin bedded tuffs. These tuffs
are held up by long vertical lines of silicification
(with erustification) and resemble those lying on top
of the laccolith at Martin's silver-lead show. They
dip south at the south end and easi at the southeast
end of the laceolith.  After passing over these, a
distanee of about four miles, the route lay over
quartzites which have a generally westerly dip and
continue past the Denham River to within five miles
of Hearten’s homestead, wheve basic igneous flows of
the same character as the breceias seen near Fish
Pool come in and occupy the valley almost as far as
the Conglomerate Range. Tying about three miles
south of the Denham River erossing, Mount Yates
(Plig. 10) makes a conspicuouns landmark. The mount
is really a text-book example of a voleanic “plug,”
rising through the quartzite 400 feet above the level
of the river. The rock is fine-grained and of reddish
colour, but unfortunately was too far weathered for
accurate petrological determination.

‘A fine-grained soft greenstone with a brownish
streak. It is traversed by veinlets of glassy quartz.
Under: the: microsgope it is a mass of black and red
oxide of iron’ with some greenish alteration: material.
Quarf';z veinlets are distinet. This is a ferruginous
chloritic greenstone. "It is almost surely of igneous
origin, but it is so rotten that there is mo positive
evidence.’’* )
The eastern side of the “plug” has been denuded by
the river. On the western side the quartzite can be
seen lying up against the wall of the neck where their
gentle dip is unmistakably reversed. They have
quite a different appearance from the ordinary
quartzites although no .distinet contaet -alteration
minerals were noted.

* Petrology by Dr. C. 0. G. Larcombe.



The next rock, the marginal rock of the plug
proper, with < inclusions of “quartzite, is intensely
silicified. ~ Quarlz: veiuns; - somie’ vuggy  with well-
developed pyramids of quartz, form a regular net-
work., = Nearer the centre of the plug, which is at
Jeast 300 yards in diameter, the rock is less seamed
with quartz veins and rvesembles the fine-grained
igneous rocks previously referred to.

Between Hearten’s liomestead and Conglomerate
Range ' the country wvock is basalt, which nesr
Hearten’s weathers into a black friable soll quite
different from the red soil of the more crystalline
igneous roecks.:

Conglomerate or Ragged Range (Figs. 5 and 7;
owes its striking outline to the faci that its. western
side is eomposed of alternating bands of conglomerate
and red sandstone. The sandstone is usually quite
soft and pulvernlent except where locally slightly
more cemented patches occur and break away in
great slabs.. The conglomerate itself is composed
essentially of pebbles, ranging from the size of
marbles up to boulders a foot in diameter, perfectly
rounded and apparently all quartzite. Tn this respect
they resemble the Nullagine conglomerates. Two
bands of conglomerate, 50 feet thick, are seen on the
west side of the range, but proceeding eastward the
conglomerate rapidly thickens till, in Conglomerats
Bluff (Fig. 6), it attains a thickness of about 600
feet. Secattered through the conglomerate there ave
small lenses of sandstone. Further to the east of
Conglomerate Bluff the conglomerate apparently
thins out again and is veplaced by sandstones very
similar in appearance to the Upper Carboniferous
sandstone series of the Fitzroy area. To decide
whether these conglomerates should be classified 23
Nullagine beds or whether they are replicas of the
conglomerates found embedded in the Carboniferous
series will require much further study. Though far
more massive in structure they certainly resemble
very closely some of the conglomerate beds found in
the vieinity of Mount Wynne and other localities in
the Fltzroy area.

Shortly after passing Conglomerate Hill, medivm-
grained to coarsely-porphyritic. granite is crossed.
This granite is intrusive into the phyllites which are
highly - dipping, now east, now . west,. and strike
east of north. . These phyllites extend ag far east a=
Prospect Creek (Fig. 8), which we followed down
through the Carr-Boyd Range practically to the Ord
River. The base of these ranges, in my.opinion, con-
sists of phyllites representing the metamorphie series
as deseribed by E. T. Hardman and-others: oecurring
in various loealities on the outer fringe of {he platean,
notably Hall’s Cleek, wheve. the overlying: <ed1ment\
have been denuded down to their base.

After ‘erossing the phvlhte: and on the eastern
flanks of the Carr-Boyd Range, we find a strip of
granite about half a mile"wide. This granite appears
to be sheared along its western edge, but thiz is a
fluxion strueture, for further in it becomes massive
In certain sections it is coarsely porphyritie, in Oﬂl("a
medium, even-grained with xenoliths of phyllites,
proving that it has intruded the latter. On the
eastern edge of the granite is a zone of a few hundrel
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feet of intensely breceiated fine-grained flinty rock
which may be a sediment or may be a highly altered
O*reen%tone :

After passing over thlb zone the same rock is found
in a more masgive condition, then an area of perhaps
three-quarters of a mile of intensely: sheared green-
stone. The shearing planes'in this greenstone striks
in & “general ‘northeasterly direction and, like -the
phyllites, dip now east, now west: They are traversed
by a few quartz reefs which have a generally parallel
strike with the shear planes, hut a discordant; gener-
ally steeper dip. East of the greenstone belt there
are - three. miles of granite country, when: the Ord
River is reached. Adfter erossing the river a few hills
of silky phyllite were noted and a curiously coloured
sedimentary rock ounteropping in a low ridge about
three miles southwest of Argvle homestead.  The
general strike of this outerop is north and south, with
an almost vertical dip.

No fossil remains could be found in'the immediate
vicinity of the vidge, but limestone beds containing
abundant remains of Saléerella outerop a short dis-
tance to the east. It is probable that the beds in
question are the tilted edges along a fault of a bed
underlying the limestones.. The eolouring of one band
of rock is either red or grey, or both, distributed some-
times in a most regular banding, at others as a grey
background on which are red oval spots partially or
completely detached (Fig. 11). At times both the
banding and the spacing of the 1'ed spots are almost
perfect, though suech is not always the ease.

Under the mieroseope the rock shows an almost
uniform - composition of fine angular quartz grains
cemented with aluminous mmaterial, the red eolouring
being due to a small percentage of iron oxide. In
some specimens the rock is almost wholly grey with
just a few remaining portions of the ved spots; in
others the rock is almost entirely ved with the grer
bands. just appearing. ‘What the- irue reason is for
the extraordinary regular colouring is obseure, but
I agree with Clarke that it is probably due to the
leaching out of the irvon oxide;: but why in such
regularity is not evident.

Similar roek has been picked up by the writer 'in
the vicinity of Braeside Station on the Oakover River,
but it has not been found oceurring in situ in that
loeality.

Black ‘soil plaing” (Fig. 9), probably underlain hy
the basalt: flows which are exposed at the surface
farther to. the -east, extend 'to Argyle Station and
spread out far away to the north and east.

Conelusions—From a mineral point of view . the
country traversed does not give the impression of
being favourable for the ocetrvence of either gold,
mineral, or base metal' deposits” The sandstones,
<hales, and “interbedded tuffs,” ‘althongh  of Pre-
Cambrian age, show no’signs of mineralisation. Small
veins of fuorspar containing galéna weve certainly
found in the underlying basic rocks in the Speewaiﬂ
valley, but only where a slight shearing of the roeks
had taken place due to a local infrusion.. On the
whole the basic rocks are massive and are therefore
not likely to be metalliferous.



The Bastian, near Wyndham,

TFig. 2.
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Western side of Cockburn Valley, with Mount Cockburn in the far distance.



Neg. 1856,

Looking northeast up Speewah Valley, from near Martin’s Silver-lead show.



Bastern flank of Conglomerate Range.

Conglomerate Hill: portion of Couglomerate Range.
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. 341,

Looking northwest from top of ‘‘Jump up’’ in Prospect Gorge.
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’ Black -soil plains of Ord River, Mount Elder in far distance.

Fig. 10.

Photo.: B, de C. Clarke.

Mount Yates, Voleanic plug.
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Neg. 18
““Zebra’’ rock, from threc miles southwest of Argyle Station.



As explained in ‘the previous pages of this report,
the silver-lead deposit at Speewah was more than
probably a local enrichment at the contaet with the
basie rocks and the sediments.

In Prospect Gorge the basic rocks are more favour-
able than elsewhere, as they ave intensely sheared and
foliated, but the secope for prospecting would be more
or less limited to -where these rocks were exposed in
the gorges. ‘They were seldom seen at the surface
elsewhere.

The country down the Pentecost and as far east as
the Ord River, particularly the numerous valleys,
appears eminently suitable for raising and fattening
stoek, especially horses and cattle, and with an im-
proved water supply should carry far more than at
present. The lack of water supply is still more pro-
nounced cn the black soil plains east of the Ord, and
the same applies not only to the Ord River basin, but
also.to the. great portion of the Fifzroy valley, and
I am confident that in many places artesian or suh-
artesian -water .could be found by comparatively
shallow boring in many portions of these areas.

9—BORING FOR MINERAL LODES AT
MEEKATHARRA, MURCHISON GOLDFIELD.

(T. BLATCHFORD, B.A., Acting:Government Geologist.)

In accordance with Ministerial instruetions I visited
Meekatharra and chose three boring sites which T
consider to be the most suitable for exploiting at
depth one of the most important ove channels.

In the month of June, 1925, a deputation from the
Meekatharra Roads Board waited on- the Hon. the
Minister for Mines and suggested the following bor-
ing programme :—

1. To bore the north and south ends of Paddy’s
Flat. ‘

2. Assist a deep bore in the Fenian Mine on the
£ for £ basis.

I interviewed Mr. Roberts, the general manager of
the Ingliston Consols. Extended and Fenian Mines,
who was one of the deputation, and he assured me
his company do not wish to bore in the Fenian Mine.
The horing suggested in the north end of Paddy’s
Flat was really intended to test the Ingliston Con-
sols Extended lode at a depth of 1,500 feet. Since
the request was made the main shaft on this mine has
been sunk and a lode opened out at the 1,100-feel
level. Mr. Roberts is of opinion that deep horing in
the north end is not necessary now ag the continuation
of the lode at depth has been proved.

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

As-my instruetions did ot limit me to cheoosing
sites. on Paddy’s Flat: only,  inquries: were made
locally ‘as to whether there were more suitable sites.
I found, with two exceptions, that all the old large
gold-producing mines had ceased onerations and ar:
now flooded and, more or less, abandoned, and that
mining at Meekatharra was at'a very low ebh, the
Ingliston- Consols. and Fenian being the only two of
the important mines of the early days which showel
any real activity.
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Fortunately a very complete survey of the district
and mines of Meekatharra had been made by Mr. E.
de C. Clarke in 1916, and with a few exceptions little
development had since. taken place, so that his report
stands good for the present. I have discussed th-
Dresent idea of boring with him and he agrees wilh
the members of the Roads Board that the south end
of Paddy’s Flat would be the most likely locality to
yield satisfactory vesults, particularly on the Inglis-
ton Consols-Fenian-Marmont line of lode and pas-
ticularly in that seetion lying hetween the Marmont
and Gwalia Extended.

The geology and description of the “Consols”
group  is set out in detail in' Clarke’s Bulletin 6%
{pages 155-159) and ate briefly as follows:—

‘fGeology.—The rocks censist of two groups. derived
either from dolerites or peridotites and two intrusives
of quartz porphyry and basaltic dolerite. High-grade
mines have been found in both groups, but only in
the  vieinity of ‘the quartz porphyry, with which they
apparently have a eclose conneetion. - The richest of
the mines are found in the first group, and eomprise
the Fenian, Ingliston ‘Extended, and Marmont. With
regard to their position in respeet to the quartz por-
phyry, we find the lodes lie either to the east or west
of the dykes and in one particular case, the Ingliston
Consols group, the dyke is found crossing from: the
hanging to 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
corresponding higher gold contents in this section.’’

South of the Marmont only limited prospecting has
been carred out. On the Gwalia Extended the lode
was located and worked to a depth of 200 feet, some
9,600 ozs. being recovered from 4,300 tons of ore
crushed. Most of the gold, I am informed, was in
the rich gold leaders which eut through the lode
material in all directions. The same lode has ap-
parently been located in the Micky Doolan and Mar-
mont Extended leases and, though there is some doubt.
as to whether it is a continuation of the Fenian
Consols line, it will probably be found to.be a eon-
tinuation.

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

Having this in mind I have endeavoured to place
the bore holes a little to the north of where gold has
been found near the surface. With regard to th:
depth at which the lodes would best be cut in the
bores, it is recognised that in the upper levels of th.
adjoining mines the regular ore hody was not found
until a depth of from 150 to 200 feet vertieal was
reached.

I suggest, therefore, and have acted accordingly,
thay the bores be placed and declined so as to strike
the ore body at about 350 feet, allowing for the dip
of the lode to the east to be normal, viz., 30 feet in
each 100 feet vertieal.

The three sites chosen are on Crown lands and I
would suggest that these areas be reserved until ‘such
time as the boring is completed.



L0--INTERIM REPORT ON
AND ORE DEPOSITS OF KALGOORLIE.

(F. R. Frupraraxy, Field Geologist.)

INTRODUCTION.
he detailed underground survey of the Golden
Mile was commenced at.the beginning of February.
Itarly in the same month I was joined by Mr. Finu-
cane, Assistant Greologist, who assisted in carrying
out the survey during the remainder of the year.

Owing- to the disadvantages and - difficulties ‘of pre-
paration of a surface map of the area it was decided
to adopt.a plan on a. horizontal plane: 1,100 feet
above sea level. this plane taking in all the mines.
The preparation. of such a plan has one: disadvan-
tage, namely, that where the plane adopted does not
correspond with the:levels-of the mine workings, the
varions’ geological features have to be projected.

The: programme ~1doptud algo included the prepar-
ation of a series of cross sections, and also -of longi-
tudinal “sections of the pnnelpal lodes, the latter
showing, ‘where possible, the distribution of the 11('11
shoots and payable -and: unpayable ‘ore.

The determination of the positions of rock boun-
daries, lodes ahd other geological features:involves
the. examination. not- only of aeccessible mine  work-
ings, but-also ‘of such -additional data as are available
in bore cores and mine plans and reecords. During
the year, in addition to the survey of underground
workings, 2,720 feet of bove cores were. examined.
The preparation of heliog of mine plans and sections
and the examination of assay records also oceupt led a
portion of Mr. Finueane’s time.

The number of original rocks and the intense alter-
ation that they have undergone over wide areas, and
the complexity of* the structural features, have neces-
sitated a great’ deal of eaveful preliminary investiga-
fion’ into'the relationships of the ‘roeks, the degrees
and types of alteration and their bearing on" ore
deposition, and. the number . and  relative ages of
strustural features such as faulting and shearing and
their effects on the lodes. . Much eareful examination
was necessary to enable one fo distinguish. between
the altered forms. of even such originally widely dif-
ferent rocks as the quartz dolerite and albite por-
phyrite.

During the. year the survey was mainly- confined to
the western portion of the belt, particularly the Ivan-
Loe and Golden Horsehoe Mines, but the general sur-
vey was. interrupted by a. detailed examination of
the lower levels of the South Kalgurli mine, conse-
auent on a request from the manager.. This mine
forms the subject of a separate report.’

In addition:to the examination of the upper. levels
of the Ivanhoe and Golden Horseshoe mines it was
considered advisable to. examine the lowest accessibln
levels of the Ivanhoe mine, and, in view of the un-
certainty regarding the Golden. Horseshoe, .to- take
advantage of such times as it was possible to descend
that mine to exaniine those acecessible levels that it
was -thought -would afford most information.

THE GEOLOGY
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Thanks are due to the managers and staffs of the
mines visited: for the courtesy shown iu. facilitating
the work in every way, and.particularly. for the
valuable information supplied.

GEN LRAL G]< OI;OG&

The -rocks . of: the lxaloooﬂle dunfeloub area;: In
particular those of the North End; were described
in detail-in Geological ‘Survey  Bulletin 69, and it
is unnecessary to give more than a brief description
except as regards those features that oceur only, or
to. a far greater extent, in the Golden Mile, . As,
however,. no_entirely satisfactory brief . description
hag been published. of the geology . and geological
bistory of the auriferons area, a brief account of the
sequence of events is included in’this report.

The rocks of the auntemus area are separable, in
order of age, into thiee main divisions—the Older
Greenstones, the Younger Greenstones, and the Albite
Porphyrite Dykes, "A broad belt of hornblendefpor-\
phyvite, from which the albite porphyrite dykey are
probably “apophyses, occupies a large part of the
valley west of the towns of Kalgoorlie and Boulder,
but as,. so far as known, this rock does. not. oceur
within the mining area, it.is not described here. For
the same reason the sediments forming a wide belt
some: distance east of ‘the mining area are not de
seribed in this report.

The Older Greenstones are as a rule mueh finer
in grain than the Younger Greenstones, though
medium-grained facies ocenr, and were most prob-
ably orviginally basaltic ‘dolerites extruded as lava
flows.  Possibly beds “of voleanic ‘ashes' alternated
with the flows in’ places; but this kas not been de-
finitely established.

The Younger Greenstones intruded the older series
as large - dykes, of -which. the most important, econ-
omically, occupies the greater part.of the main ridge
east of Kalgoorlie and Boulder, along which the main
portion of the mining. area is situated. = The nor-
thern and southern limits of this dyke have not been
determined. At the North End its maximum width
is yather more than a mile, but its average width in
that portion of the field is a little under three-
quarters of a mile. South of Mount Gleddon it
narrows considerably, but widens out again mnorth
of the Golden Mile. On the Golden Mile its maximum
ndth is likesvize rather more than a mile.

Like -the older :series; the ‘Younger Gleenstones
vary in texture, but are usually of ‘medium coarse
grain. They have a much wider range in composition
than the older series, ranging from sub-basic to ultra-
basie. The original rocks consisted of quartz doler-
ites and ‘quartz’ gabbros, ‘dolerites, hornblende ‘doler-
ites. pvroxenites, and peridotites. The greatest vari-
ation is at ‘the North End: where representatives” of
all these facies, with the exception ‘of ‘the hornblende
dolerites, oceur. Peridotite derivatives oceupy ‘a fairly
wide area west of Hannans Lake; - On the Golden
Hile .the original: rocks: were move ‘constant in'‘eom-=
position, ‘and eonsisted almost wholly:of quartz doler-
ite. There was; however, some variation in the rela-



tive proportions of the felspars and pyloxenes of
the o11g1nal rocks.

Prior to the-introduction of the gold—beanng solu
tions and p0551b1y prior fo the infrusion’of the rocks
by -the albite ‘porphyrites, hoth Older and Younger
Gleenstones were “uralitised by - pressuve,i.e., ‘the
pyroxenes of the original rocks were altered ‘to hom-
blende, the dolerites being converted into epidiovites
and amphlbohtes and the ‘proxenites into  hornblend-
ites: " Av‘varying “degree” of ‘schistosity ‘was possibly
also developed ‘at this period, the planes of schistosity
dipping ‘at"a slightly flatter ‘angle than ‘those formed
by subsequent she‘umg

The alblte pmphyntes mtluded both*“Older and
Younger ‘Gireenstones as dykes, prior to gold deposi-
tion. These roels were composed mainly of albite
felspar with a little ‘quartz. Phenoerystal and non-
phenocrystal varieties ocenr. *In a few dykes, mainly
at the North End, phenocrysts of ‘hornblende ‘oceur
in addition to felspar, linking these rocks with the
hornblende-quartz porphyrite of 'the valley west of
Kalgoorlie 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
maximum width, whieh  runs through the middle of
the” Younger Greenstone dyke in the northern por-
tion of the North End, ‘ending a little north of Wil-
lamstown ; one running through the Hainault, South
Kalgurli, and ‘Assoclated mines; and a third, running

through the “Great Boulder, and passing into the

Ivanhoe 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
from northwest to northnorthwest, and the dip is
usually southwest at steep angles.  The general effeet
of ‘these dykes on the lodes is to cause impoverish-
ment where the lodes are within the dykes, though
rich patches have oceurred at the junctions of the
dykes and the greenstones.

Subsequently fo the intrusion of the albite porphy
rites pressure from a southwesterly direction resulted
in the formation of a series of overthrust faults.
striking approximately northwest and dipping south-
west at flat but varying angles. These faults appear
to be. few in number and to be confined to the east-
ern margin of the main quartz dolerite dyke. Thev
affected the margin of the dyke at its junection with
the older rocks now represented by cale sehists, and
also. the adjacent albite porphyrite dylkes.

The faulting of the eastern margin of the main
quartz dolerite 'dyke was followed by intense and
widespread shearing, due to pressure from a south-
southeasterly direction, which probably extended over
a long period with intervals of relaxation. The pres-
sure resulted in the formation of a number of main
shear zones, mostly striking mnorthnorthwest, but in
places northwest, and dipping southwesterly at steep
but varying angles. The movement appears to have
been nearly horizontal, the rock on the. hanging-wall
side of the shear zones being thrust in a north-
westerly . divection relatively to that on the footwall
side. Tn places there was.g slight upward compon-
ent of the movement,
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Although the shearing mainly preceded the intro-
duction  of "the ‘mineralising solutions, it overlapped
mineralisation “and " the pressure found relief along
different lines at different times, the shear zones and
planes formed at one period not necessarily coin-
ciding with those of another, thouoh lvmg in' the
same general zones of weakness.

At one period not long preceding that of ore de-
position ‘a series of steeply dipping fissures at right
angles to the main shear zones was formed, mainly in
the western half of the Younger Greenstone dyke at
the North End. At another period, less deep-seated
pressure from the ‘north alternated with thatfrom
the south and reésulted in:the formation, at the North
End, of a series of shallow-dipping overthrust faults
striking nearly due east. The fissures of both ‘series
were subsequently filled with auriferous vein quartz.

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 weakness along which the solutions tla,velled
inereased.

The carbonation affected the greater part of the
Younger Greenstone dyke in the vicinity of the
Golden Mile, a eomparatively narrow strip on the
western side remaining unaltered, as well as a few
small areas near the middle of the dyke. . One such
area of unaltered amphibolite, about 160 feet in
width, is exposed in' the main west erossent:at the
1,800£t. level of the South Kalgurli mine, between
the Lake View Hast and Lake View lodes. “The cen-
tral portion of the dyke, between the Golden Mile
and th-ekNorth ‘Bnd was altered though not over as
ereat a width or 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
heing widest and most ecomplete east and immediately
north of the Golden Mile.

The widespread alteration, by carbonating solu-
tions, of the epidorites and amphibolites of both
series "gave rise to chlorite-carbonate rocks (green-
stones) somewhat similar in appearance to the orig-
mal roeks, but usually with the eomposing minerals
less distinguishable in the hand speecimen.” At the
North End, the ultrabasic hornblendites and serpen-
tines ‘ere nlteled to talc-ehlorlte-ankerlte and tale-
mesitite rocks. Where the alteration was most in-
tense, Dleached white, reddish; or gray rocks were
formed, composed mainly of carbonates, ‘with some
auartz and varying quantities of sericite, and, in the
Younger Greenstones, usually cont‘unmg leneoxene
derived from the ongqnal lmenite, but * with - either
magnetite or pyrite formed at the expense of the
original ferro-magnesians.

The determination and delmeahon of the lmnts of
the vein-altered 1ocks, parheularlv 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 confined to.the vein-altered rocks
and do not oceur in the epidiorites 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 - surface, and has a slight
westerly dip.

Among  the Older Greenstones the most highly
altered formg ave .the rocks to which MacLaren has
applied the term “calc-schist,” although in places the
structure is sheeted ‘and jointed rather than schistose:
These rocks are characterised by their very fine grain
and even _texture, . palish-gray colour, and fairly
smooth fracture, and; where less sheared, by a blocky
structure, due:to jointing. In some of the rocks in-
cluded for convenience under the general field term
of cale-schist, chlorite is present in small guantities,
Hnking the rocks with the fine-grained greenstones.

The -Dbleached - rocks - resulting.. from the intense
alteration of the quartz dolerite epidiorites and am-
phibolites are more varied in appearance. = As with
the cale-ghists, some of the vocks contain small gnan-
tities of . chlorite and may. be termed semi-bleached
greenstones. - Two varieties of semi-bleached green-
stone were noted, one an almost white rock with
pale green flecks of chlorite, visible to the naked eye
the other a pale grayish, move or less massive, slightly
pyritie rock in whiech white lath-shaped forms re-
presenting former felspars. are visible to the naked
eve. - Rock of the second type oceurs at the 1,700£t.
level:of the South Kalgurli mine, near the junetion
of erosseut. 94 feet south and south drive 20ft. west.

Another variety of bleached quartz dolerite green-
stone is the gray bleached type. These are some-
what. bluish ' gray, fine-grained, usually sheeted ov
slightly schistose rocks, composed. of sericite, earbon-
ates and  some quartz, and containing .grains of
maone‘cite, in places’ distinetly noticeable to the naked
eye, giving the rock -the appearance of a knotted
schist.

The typically bleached rocks .ave.almost white
or pale reddish in eolour, and contain varying quan-
tities of pyrite or magnetite erystals, or both, and in
places arsenopyrite, visible to the naked eye. The
grain. is usually fairly coarse, though fine-grained
facies oceur, and .a. schistose structure is present in
many places. A fairly wide area of the magnetite-
bearing variety was observed in the main west cross-
cut at the 1,300ft. level of the Golden Horseshoe
mine,” but the pyritiec variety is more common. The
coarser varieties of -these rocks ‘have, except for
the pyrite usually present; some resemblance in the
hand specimen- to ‘granite for which they were mis
taken by some of the earlier observers. The coarser-
grained “reddish: variety is commonly  known as
“eorned 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, but the larger areas appear to
ke mainly confined to the vicinity of the main lode
channels. .- Even here 'their distribution is very irre-
gtilar and ‘as a.general rule bleaching avpears to be

most notieeable in the vieinity of the albite porphy-
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rite dykes. In some instances the apparent great
width of the bleached zones exposed in the eross-
cuts is misleading. -In the main  west crosseuts at
the 1,300ft. level of the Golden Horseshoe and the
2,720ft. level of the Ivanhoe, eross:vein systems of
quartz. were noticed associated with the bleached or
partly bleached rock, and the apparent width of the
bleached zones is really more nearly their length,
their width being probably only a few feet on either
side of the cross veins. :In the western portion . of
the North End, bleaching. is almost entirely. confined
to a few:inches on either side of cross quartz veins.

The carbonation and sericitisation are not confined
to the greenstones. The albite porphyrite dykes have
also been carbonated and sericitised in places at
their junctions with the greenstones and.in the viein-
ity of the lodes. - The resulting rock is difficult to
distinguish, in.some . places. indistinguishable, from
the bleached . or aphanitic. greenstones. In some of
the dykes, however. the presence of small angu ar
green flakes of chloritic and, in places, probah’y
fuchsitic material serves-to distinguish them from- the
altered greenstones. The origin of the green flakes
is -somewhat doubtful. Three alternatives -exist,
namely, either that they are xenoliths, representing
fragments of greenstone  caught. up. in the ~dykes
during their intrusion; secondly, that they represent
fragments of greenstone ‘torn into the dykes by
shearing; and thirdly, that they. represent former
phenoerysts of hornblende in -the dykes themselves.
Against the first and ‘second alternatives are. the
facts that they oceur in so many of the dvkes, bot!
at the North End and the Golden Mile; that they are
found in some of the larger dykes at some distanec
from' the-greenstones; that their range in- size is no’
great; and that their maximum length is probably
less than an inch and-the average. considerably less
than half an inch. -Against the third alternative i
the fact that no hornblende has as yet been detected
in the less altered dykes of the Golden Mile, althoue
it oeeurs as phenoervsts in some dykes at the North
End. The halance of evidence appears to favour tlic
third alternative.* ~

There is reason for supposing that carbonation
extended over a period of time considerably greate
than the relatively shovt period of ore. deposition.
The abgence of bleaching from some. of the highiy
sheared. portions of the lodes, and ity presence in
places where no defined lodes exist indicates that
the channels available for the passage of the bleach-
ing solutions did not coincide with those available
for the gold-bearing solutions. In places where
both bleaching and lode veins oceur. together, the
lode veins appear to.be.distinctly younger. Tt is
probable, thevefore; that much of the hleaching -took
place prior te gold-deposition. -On the other hand
some of the eross quartz veins with which bleaching
is also associated appear to be slightly younger tha:
the lodes. suggesting that bleaching took phce both
before and after gold deposition. :

A ’mble showing‘ the«original rocks of the Kal-
goorlie distriet and their altered forms is given be-

Tow. The sediments, the relative chronologieal posi-
tion of which is doubtful, are omitted from this
table.

= Rvidence obtained since the above was written indicates that the green flakes are of two distinet 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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TABLE qHOWII\G THE ORIGINAL ROCI\S OI‘ THE K_ALGOORLIE DISTRICT AND

. THETR ALTERED FORMS

L Originalirocksi

Altered forms of rocks.

Lavas ‘Older Greon-

Cale-schists

" Basaltic dolerites “Fine- «fuunod Lp1dlouteﬁ and | Fine-grained green-
stones) S mmplnbohtes stones
Older . intrugives— | Quartz dolerites and C(mrse-gmmed epidiorites | Quartz dolerite green- | Bleached greenstones.

sub-basic to ultra-
basic  (Younger
Greenstones) -

quartz gabbros

and amphibolites, includ-
ing some actinolite-zoisite
amphibolites

stones

. Actinolite-zoisite amphibol-

Dolerite greenstones

Bleached ',doklerite green-

Dolerites.... .

~ites stones and possibly some
e fuchsite-carbonate-
quartz rocks
‘Hornblende dolerites: | Lustre-mottled - amphibol-
ites
Pyroxenites Hornblendites Tale-chlorite-ankerite | Some fuchsite-carbonate-
rocks quartz rocks
Peridotites Serpentines Talc-mesitite rocks | Some fuchsite-carbonate

quartz - rocks and car-
bonated serpentine of
Hannan’s Lake

Younger intrusives— | Hornblende-quartz

interniediate tfo porphyrites
acid
Albite- porphyrites Carbonated sericitised albite porphyrites
or quartz - kerato-
‘phyres

A geologieal feature common not only at Kalgoorl'e
but at other centres of the goldfields should be meu-
tioned here, namely, the jaspers and graphitie schists.
These rocks oceur as bands up to 50 feet in widrh
and, though usually comparatively short in the Kal-
goorlie area, may extend for several miles in lengt's.
They oceur both in the Older and Younger Gureen-
stones and. in the albite porphyrites. They consist at
the surface of highly siliceous rock with a laminated
ribbon-like structure-and may he pale yellowish-grav

in colour or consist of alternating bands of gray or -

yellow and dark-brown eolour, the latter due to the
presence-of iron- ore. . The iron staining is usually
most marked near the surface. Some of these rocks
become less siliceous a few feet below the surface,
appearing as sheeted zones of clayey material.

Below the oxidised zone the more typical of these
rocks oecur as laminated siliceous bands of dark gray
or black colour, due to the presence of graphite, or,
in the albite porphyrites, as bands of black graphitie
schist.” Tron sulphides are ecommonly present, usually
as ‘grains of pyrite, but in- places as nodules, of
elliptical shape and about the size of small marbles,
of mareasite coated by pyrite. - Small granular masses
of pyrrhotite also oecur in the graphitie sehists in the
albite’ porphyrites. Bands of graphitic. schist up to
50 feet in width oceur in the Golden Mile but some
are only from a mere film to a few inches in width
though of considerable length as compared with their
width. ~
A sedimentary origin hag been assigned to these
rocks by some of the earlier observers, but from their
common eccurrence at' Kalgoorlie and: other centres
inigneous rocks of various types at a very consider-
able distance from any known sediments, and their
common assoeiation at Kalgoorlie with albite por-
phyrite dykes, there is little doubt that they represent
highly sheared and sheeted zones in which graphite

and, in places, eryptocrystalline quartz were subse-
quently deposited. The manner in which the graphite
was deposited is still in doubt. It undoubtedly aros:
from an igneous magma, most probably that from.
which the porphyrites were derived, and probably ir
the form'of ‘a hydrocarbon, hut whether in solutior
or as a gaseous emanation has not yet been ‘deter-
mined, nor whether it and the associated silica were
deposited at the same time.

The age of the graphite relative to bleaching and
ore deposition has likewise not been determined, but
I am inelined to regard it as older than either. The
introduction of gold and tellurium was probably a
short and special phase towards the end of the period
of vein-alteration, and it is probable that the forma-
tion of tellnvides was vestricted to a particular por-
tion of the period of ore deposition, as although much
of the gold is associated with .pyrite some of the
richest telluride ore occurs in portions of the lode
where velatively little pyrite is piesent. Moreover,
the fact that although in places the rich ore consists
of highly siliceous lode matter, in others it is appar-
ently: no more siliceous than the enclosing roeck, and
also that in some of the most siliceous lode matter
the gold content is exceeding low, suggests that the
gold and much of the siliea were deposited independ-
ently, although small quartz veins were undoubtedly
formed during the deposition of gold and tellurides.

Ore deposition’ was followed by a recurrenee of
pressure during which further- faulting took place at
two periods; the first in which pressare from an east-
northeasterly direction predominated, resulting in the
formation of one main and possibly several minor
faults dippiﬁg 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 pemod pressme from a south-
westerly direction predominated and found relief in
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the formation of a much greater number of faults
dipping southwest at angles ranging mostly between
30° and 50°. These faults appear to be confined to
the western portion™ of " the belt, namelv, to the
Ivanhoe, Horseshoe, and Great Bouldm mines, where
they have affected the lodes to a considerable extent.

Mention should also be made of a series:of faults,
striking eastnortheast, which affect the Golden: Zone
lode at the North End. These appear to be of purely
local ocenrrence and to be due to a thrust movement.
arising at a shallow depth, as the faults appear to
die out at a-depth of 500 feet, although the horizontal
displacement at the surface may he as mueh as 120
feet. Beyond the fact that they ave later than gold
deposition, the 1e]dt1\e age of these faults is un-
known.

TABLE SHOWING PROBABLE

Probably one of the last earth movements of im-
portance was that which vesulted in the formation of
a number of shear zones.and.planes striking roughly
parallel -to_ the ‘lodes buf with a steeper, almost
vertical: dip; some of.the planes having a slight but
distinet .easterly . dip. ;:. This shearing caused a re-
opening: of .the lodes in places and is of some im-
portance as. affeeting: the stoping of the ore bodies.
The post-gold shear zones of the Hannans Reward-
Mt. Charlotte leases at the North End probably
belong to this series. =

The probable sequence of events in the geological
history of  the Kalgoorlie area is shown in the fol-
lowing table:—

SEQUENCE OF EVENTS IN THE GEOLOGICAL HISTORY OF

KALGOORLIE.

Introduction of rocks and mineralising solution,

Earth movements.

Extrusion of basic lavas (Older Greenstones)

Intrusion of lavas by Younger Greenstone dykes

Intrusion of greenstones by Jarge dyke of hornblende porphy-
rite ‘and smaller dykes of albite pmphw]t(

Pressure converting most of greenstones into epldmu’tes and
imposing a schistose structure in places

Relatively shallow pressure from southwest, causing over-
thrust faulting in places along margin of main Younger
Gireenstone dyke

Introduchon of - hydrocarbons. with formation of graphitic
. schists along main <11ear ZONes

Introdiction of carbonating solutions containing sulphur and
*-potash, -extending over lengthy period and resulting in
formation ‘of cale-schists, greenstones and bleached green-
stones followed by solutions containing gold, accompanied

~ by sulphur and potash and: later by felTurium

Deep-seated - pressure. from - southsoutheast .with = shearing
over fairly wide areas and formation of shear zones

Recurrence of pressure with further shearing and formation
of steep cross fissures ab North End, followed by over-
thrust faulting from: north affecting North End

Less deep seated pressure accompanied by - overthrust
faulting, predominating at first  from . eastnortheast,
followed - by more intense pressure from southwest with
formation of Boulder-Ivanhoe-Horseshoe series of faults

Recurrence of deep-seated pressure probably mainly from
south with formation of later shear zones and. reopenmg
of fissures along lodes

THE TFAULTS.

The pre-gold faults. —FEeconomically, the most im-
portant of the- pre-gold faults affecting the eastern
margin of the quartz dolerite dyle at its juhetion
with the eale-schists, and the adjacent albite por-
phyrite dykes is the large fault which formed the
hanging. wall of the Brownhill-Oroya shoot.  This
shoot has. not yet been examined in. detail.

Another fault of this series has affected the calc-
schist boundary and the" albite porphrite dyke im-
mediately west of the boundary, at the 1,800-feeb
level of the South Kalgurli mine, and is responsible
for- the flat dip of the East lode between the 1,800-
feet and 1,920-feet levels. . . This fault consists of
several ‘planes forming o fault: zone, instead of a
single. well-defined ‘plane. - . Its dip. varies consider-
ably, - but. probably dverages. a-little .inore than 40
degrees. It may be identieal with the fault below
which the eale-schist houndary dips sharply westward

between the 1,944ft. and 2,095ft. levels of the Asso-
ciated mine.. Another less. defined fault or series of
fault planes, some- distance west of the last, appears to
have been responsible for bringing the east and-west
branches. of the Australia ldde- together mear -the
1,700-feet level of the South Kalgurli mine, with-the
consequent . formation: of the-rich shoot -above-that
level.. The Lake View East lode has been-deflectéd
along a similay fault still farther west, at the 1,800-
feet level of the same mine.. The dip of these faults
is very variable and probably ranges from ahout ‘70
to 55 degrees.

The pre-gold faults have been responsible for the
formation of ore shoots in different ways. . In the
first - case, as shown. by MacLaren; by overthrust
fanlting  a relatively impermeable-roof: was opposed
to. the upward passage of the ore-beating -solutions,
causing -congestion and consequent deposition of gold
and-tellurides in-mass. - Of this the Blownhxll-Olova
shoot is the most notable example



- The - shoot - formed at - the = junetion of . the two
branches of the Australia lode above the 1,800-feet
level of the SouthKalgurli mine is an'example.of the
second case, Here the solutions which fravelled up
the western branch of-the lode shear were deflected
along the fault planes to join those of the eastern
branch, and gold and tellurides were “deposited in
mass in" the sheared and shatteled rock above the
fanlt. '

The adverse effect of the pre-gold faults from a
mining point of view, i.e., as viewed from the surface
downwards, . is that by overthrust faulting the
economieally less favourable cale-schist extends more
sharply westward below the faults and the area of
probhable productive rock in a mine is thereby lessene(h
at the lower levels.

The post-gold faults.—As stated, there are at least
two series of these faults, of which the older is of
mueh less importance, being vepresented, so far' as
is known, by only one important fault, namely, the
casterly-dipping fault exposed-at the 1,200-feet level
of the Ivanhoe mine, and possibly by several minor
faults. The second series is represented by a number
of “faults “in " the “Ivanhoe, Golden  Horseshoe, and
Great Boulder ‘mines.. ~ These faults usually strike
between northwest and northnorthwest and dip south-
west “at flat “angles, but both -strike and dip are
variable; “neither’ being " constant in’ the one faull.
The extreme range in ‘dip is probably from 20 to
55. degrees, the average heing:probably about 40 ‘de-
grees. : Although in the wvery early days of: the field
these faults were probably not.thoroughly understood,
at-a comparatively early date excellent work was done
in. the attempt to map . these faults. both in-plan and
section. . Many of the faults, however; have only been
exposed-in.a few: places; -and some of those places
where the faults had been met were inaceessible when
their mapping was attempted and great difficulty was
experienced in correlating them in plan and section.

~ Approximately fifteen of these faults are shown on
the Main Shaft seetion of the Ivanhoe mine and more
than twenty on that of the Golden Horseshoe.

- The detailed examination of the 106-feet and 189-
feet levels of the Ivanhoe mine has shown that the
faults are by no means as simple as was at first sup-
posed and indicates that some, at least, oecur as
systems . consisting in places of two or. moie main
faults, which may . in furn consist in places of
several planes joined by diagonal planes.

Owing to their complexity and'the fact that the
strike. and ‘dip.are not eonstant great diffienlty was
experienced in tracing the faults from place to place.
Moreover .a fault: which in one crosscut is' well defined
and consists of a single’ plane marked by several
inches of erush elay (fluean), in thie next may consist
of a number of planes a few feet apart, which, owing
to the general shearing the rocks have nndergone, are
not easily detected: except where. exposed by driving
or stoping. The (hsplaeement of the lodes along the
different . faults varies considerably.. Along most it
appears to be small but on the No. 1 slide (fault)
in the Golden Horseshoe .the displacement . of the
No. 3 lode along the fault plane, according to M,
V. H. R. Murray, underground manager to the com-

pany, is nearly. 90 feet. In the. Ivanhoe mine the Ne\v
lode ‘has been sthrust. nezulv 40 fcet along the plane
of No. 1 slide-in Sectlon 8, ‘and In a rise from .the
face. of the south drive on the New lode in Section 4
the displacement of the lode along the fault plane is
3214 feet...  This last is a beautiful example. of a
clean-cut-fault, particularly as the lode is narrow and
well defined and is vertical where cut by thé’fault».
The distance mentioned was measured along the plane
between  the: vertical portions of the west wall of the
lode above and below the faunlt, but the lode below the
fault has heen dragged along the plane f01 a distanee
of 9 feet 8 inches,

Where a' strong fault consists. of -a single well-
defined ‘plane the: displacement is usually elearly: de-
fined, but where it consists of a number of planes
with movement.- along. each the. faulting may not be
so -clear, especially where the lode has been dragged
along the planes, and the lode may only appear to be
somewhat broken and to have an unusually flat dip.

The main-faults oceurring’ at ‘the 106-feet and 189-
feet levels of ‘the.lvanhoe mine—as named. on that
mine-—from 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 No. 3 slide. - In addition,
a; small fault, not shown:on-the mine plans, throws
the West lode three or four feet at the 106-feet level,
at a point about 250 feet southwest of “A” slide.

The “A” glide-No. 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 Seetion 5 at the 106feet
level and Section 6:at the 189-feet level, ‘into two
brauches running towards “A” 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 slide and continues to the south
as a group of planes, roughly parallel to and from
about 30 to 50 feet west of the main plane of No. 1
slide, but eventnally Jommo it about ecoordinate 1,400
feet south. The main plane of No. 1 slide continues
south in the Golden Horseshoe mine under the same
name, passing a few feet west of the Main and No. 2
shafts at the 100-feet level, but an easterly branch of
No. 1 slide, apparently diverging from the main fault
in Seetion 12 of the Ivanhoe mine, continues south in
the Horseshoe as No. 2 slide, which lies approximately
G0 feet east of the main shaft and 110 feet east of
No. 2 shaft at the 100-feet level,

The western branch of “A” slide has not been de-
tected in'the: Horseshoe mine but may be represented
at the 200-feet level by a diagonal plane noticed near
the face of the main west. crossent. From the strike
and shallow dip of this plane, however,.it more likely
represents the westernmost fanlt of the Ivanhoe mine
and it is more. probable.that the western branch. of
“A” slide joins :No. 1 slide north of the erosseut;

" Both “A” slide and No. 1 glide are well defined in
the: main east crosseut at the 106-feet level of the
Ivanhoe mine, where they 'are situated respectively
about 8¢ feet and 240 feet east of the drive from th
plat, No. 1 slide being immediately west of Wigg
shaft.” In this erosseut each consists of a main well-
defined plane marked by more than a foot of crushad
material, but though No. 1 slide is well defined in the



New lode drive east of Drysdale shaft, neither fault
is so ‘well defined south of the main east crossent, and
unfortunately portions of the workings at the 106-
feet level that might have thrown further light on
the positions and behaviour of ‘these faults at sev eral
points were inaccessible. ’

“A? glide apparently displaces the Middle lode he-
tween 30 and 40 feet below the 108:feet level in See-
tion 8.

No. 2 slide and No. 3 slide are probably branches
of amnotlier system. ~At the 106-feet level of the
Ivanhoe mine No. 2 slide can be definitely locate:l
only in the east erosseut off Drysdale shaft, about
80 feet west of the East lode, and for a short distanee
in the drive on that lode from about 110 feet south
of the erosseut.’ A fault observed in east erosseut
1,400 feet south, on the Great Boulder boundary, is
probably the southern ¢ontinuation of this fault.

At the 189-feet level No. 2 slide has been cut in the
east crosseitt from Drysdale shaft-at 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
crosseut. ' What appears to be its southerly continua-
{ion:is sitnated about 15 feet west of the drive on the
Boulder lode in the east erosscut in Section 14. This
faunlt continues south in the Golden Horseshoe as No.
3 slide, which lies a short distance west of No. 4 Jode
in the nmtheln portion of the mine at the 100-feet
Jevel.

The positions of the Ivanhoe No. 3 slide shown on
the plans of the 106-feet and 189-feet levels do not
agree.. The:'position given on: the northern portion of
the plan of the 189-feet level is approximately corrvect,
but at the 106-feet level the fault is: probably entirely
in the Great:Boulder mine. -In the main east crossent
at 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 may join No. 2 slide to the south,
but more probably diverges. again to enter the Great
Boulder mine. . It is probably ‘identical with the
Horseshoe No. 4:slide, which. is sitnated a few feef
west of No. 4 lode north of the main east crosseut at
the 200-feet level.

THE: JASPERS AND GRAPHITIC SCHISTS.

“As already indicated, the deep-seated pressure
which extended over a long period found relief at
different peints in the various zones of weakness at
different’ ‘times, the shear lines forming the most
accessible paths for mineralising solutions at one
period not necessarily coineiding with those of an-
other period. - The formation of: the graplitic schists,
bleached zones, and lodes took place along such lines
as offered the easiest paths at the particular period.

The best defined and longest line of jasper in the
Kalgnorlie area occurs in the Younger Greenstones at
the North End. - The' southern ‘end ‘of this line ig a
short distance ‘south 'of the Bulong Road, whenee it
runs northnorthwest, gradually. converging towards
the eastern margin of the Younger Greenstone: dyke,
which it joins near the Broad Arrow Road imiuedi-
ately north of the old Sir:John: G.M.L. 4468E.: Tt
continues mnorthward well ‘beyond the limits of :the
area mapped.. At depth this band is highly siliceous
and though graphitie is.less so than some -to the south.
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Between the Bulong Road and ‘Williamstown are
several lenses 'of Jasper, passing into graphitic bands
at depth but these are rela.twely short and are very
erratie in stnLe, 1an0mg from northnorthwest to
northeast e -

The Jaspers and glaphmc SCh]StS of the Golden
Mile are mostly comparatively short, but have a great
range in  width. _ With .the exeeption of those
oceurring along some of the older fault planes, their
association with albite porphyrite dykes, in particular
the (Great’ Boulder-dylke, is' more marked than at the
North End. ' The most important zone of jaspers and
graphitic schists in the (folden Mile is associated with
the Great Boulder dyke, most of the lenses oceurring
within ‘the dyke. ~Individaal lenses range in width
from a mere filin' to at least 50 feet, a lens apparently
50 feet wide having been cut in a borehole put in east
from the main north. drive at the 2,720-feet level of
the Ivanhoe mine into the Great Boulder. The maxi-
mum length of the larger lenses has not been deter-
mined, but many of the thinner lenses are several
hundred feet in length. The lenses of graphitie
schists oceurring within the albite poryphrite  dyke
are not confined to the marging of the dyke but are
distributed throughout the dyke. In a bore depressed
at an angle of 69 degrees, from the south: drive on the
Ivanhoe East lode in Section 14 of that mine, 13
different lenses of graphitie schist were cut within
and on the margins of the dyke, ranging from a few
inches to about nine feet (calculated width) in width:

The effect of the graphitic -schists on gold ‘deposi-
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 due
to other causes. ' At the North End rich patehes have
oceurred -at their junections:with eross guartz veins,
and a small rich shoot on the North Collier mine was
associated with a graphitic seam.

THE POST-GOLD SHEAR ZONES,

The shear zones formed subsequently to ore deposi-
tion are usually noticeable as a nmmber of plaues a
short distance apart, nearly vertical but as a rule
with a slight easterly’ dip. Their average strike prob-
ably approaches very nearly that of the lodes, but in
places they cross the lodes at a very acute angle, as
in the south drive on'the East lode at the 106-fest
level of the Ivanhoe mine; in Section 13. At winze
1,185 feet south; in ‘this drive, the ‘east wall of the
stope above the-level is'on one-of these planes; which
may have -been mistaken for the wall of the lode.
Being usually :more marked than-the planes: of the
lode shears and cutting. them at aeute angles; both
vertically and horizontally, these planes ave apt to
interfere with stoping operations. )

A feature ascribable to this latter shearing ix fie
narrow fissures or-shear planes that in many places
mark the middle of the lode chamnels. “Usually after
oeeupying a position® near the middle of ‘the lode for
some distanee they vun ‘to one or other of the walls,
but in-some- cases’they follow the middle of the lode
for:a considerable distance and have been founad nse-

ful as-a omde in d\ iving \xhele the lode is otherwise
ill-defined.



THE LODES. ‘

Distribution—The lodes of .the Golden Mile may
be separated into two main groups, an eastern and
a western, Of these the eastérn group is-distributed
over-a wider area. In-the upper levels of the mines
the two groups are separated by the Great Bou]de1
albite porphyrite dyke.:

The ‘eastern group - includes ‘the lodes of the Kal-
gurli, South Kalgurli, “Associated, Great ~Boulder
Perseverance, and ‘Lake “View Consols mines; the
western those of the Great Boulder, Tvanhoe, Golden
Horseshoe, Chaffers and Hannans Star mines.

* With the exeeption of the lower levels of the South
Kalgurli ‘mine, the detailed survey has so far been
confined to the western group of mines.

In the South Kalgurli mine the prineipal lodes
from east to west are the Australia lode, the Lake
View lode, and the Perseverance lode.” Of less im-
portance are a lode about 85 feet east of the Ans-
tralia lode at the 1,800-feet level; “a lode in the Kal-
gurli mine about 180 feet east of the last and entively
in eale-schist at the lower levels; the Lake View Kast
lode between the Australia and Lake View lodes;
and the El Oro lode between the Lake View and Per-
severance lodes.

Mention should also be, made of several cross lodes
striking roughly between swest and westnorthwest.
These include the Cross lode of the South Kalgurli
mine and Tetley’s lode and Tetley’s No. 2 Cross lode
of the Associated mine.

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

So far as esamined, the lodes of the eastern group,
certainly the eastern members of that group, appear
to be more irregular and lenticular in habit than the
two main lodes of the western group, and to have a
lower gold content, though very rieh shoots have
occurred in them.

It is noticeable that whereas, 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 eross lodes, westnorthwest, and converge towards
and usually - join the main lodes, going south,  Ex-
ceptions to this are the Horseshoe No. 2 and No. 3
lodes, the former striking approximately northnorth-
west, the latter bending in a southeasterly direction
towards the No. 4 lode in the northern portion of the
mine. ,

The eastern members of both groups of lodes are
adversely affected at depth, but through different
causes,

In the eastern arvea, the cale-schist, in which the
lodes become less defined and generally much poorer,
dips at a flatter angle than the lodes, the dip being
further flattened where the margin is affected by the
pre-gold flat faults, and the probable productive area
of the mines is gradually lessened.  Owing to the
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slightly more northwesterly. strike of the cale-sehist
the ‘southern portions of the mines are affected at a
greater ‘depth than. the northern. Although at the
surface the cale-schist boundary is less than half way
across the Oroya North block and just outside the
Australia East lease, the Kalgurli mine is entirely in
cale-schist at the 1,800-feet level, and the Australia
North lease of the Associated mine is similarly
affected .a little above the 2,095-feet level.. The eale-
schist enters the South Kalgurli mine, opposite the
Main shaft, about the 1,700-feet level and enters the
Main shaft at a depth of about 1,950 feet. The
area of favourable roek in this mine is further less-
ened by the presence of a large albite porphyrite dyke
on the hanging-wall ‘of the cale-schist.  As, however,
no flat faults were detected east of the cale-schist
boundary in the erosseut connecting with the Kalgurli
mine at the 1,800-feet level, the cale-schist and albite
porphyrite dyke may not affect the Australia lode in
the South Kalgurli mine for a considerable depth
below the present workings. ‘

In the western group the adverse influence is the
great albite porphyrite dyke of the Boulder mine.
Possibly inpart owing to the greater resistance of
these rocks. to shearing 1endermg the lode shears in
them narrower and 1ess defined, . in part owing to the
lack of iron-bearing minerals to act as precipitants,.
the lodes in the albite porphyrite dykes are generally
unpayable. k

The Boulder dyke is of ‘very considerable 'bhough
variable width. In Seection 8 of the Ivanhoe mine ifi
is 250 feet wide in some places, in others probably
as mueh as 300 feet. It narvows, however, fo ‘the
south and in Section 14 is only about 140 feet wide

a depth of 3,400 feet.

Although dipping at ‘a steep angle, probably
averaging about 75 degrees, though in places as
high as 85 degrees, the Boulder dyke is flatter
than the practically vertical Boulder lode and
nearly vertical Ivanhoe East lode, which enter it at
depth. As with the calc-schist in the eastern group
of mines, the albite porphyrite dyke has a more north-
westerly strike than the main lodes of the western
group, and in consequence the northern portions of
the lodes enter the dyke before the southern,  In
Section 8 of ‘the Ivanhoe mine the dyke enters the
mine at a depth of approximately 2,200 feet and
meets the East lode at about 2,300 feet. This, how-
ever, is probably the tongue mentioned below. At
the 3,620-feet level the dyke is apparently about 99
feet east of the Main ‘shaft, but this level was under
water when the mine was examined. Judging by its
position in the bores put in from the 3,620-feet level
the dyke meets the projected line of the Main shaft
at 3,880 feet. The dip appears to be flattening at
depth, although this may be only loeal.

The dyke has previously been regarded as simple
in form but the detailed examination of ‘the lower
levels of the Ivanhoe mine shows that the dyke in the
southern portion of the mine does not occupy the full
width assigned to it on the mine plans, and that part
of the supposed main hody is a short tongue about
300. feet in length which runs south from the western
side of the dyke and is separated from the main body
by -a wedge of bleached greenstone. - The tongue



appears to leave the main dyke about 670 feet south
of the north boundary of the lease, at the 2,720-feet
level, the line of junetion pitehing south. The East
lode passes through' the gap between the ‘tongue and
the main dyke at the 2,720, 2,870 and 3,020-feet levels,
though the great part of the lode is in the porphyrite
for-about 200 feet south of the junction. From a
point about 120 feet south of ‘the main east erosscut
at the" 2,720-feet level, the East lode is entirely in
quartz dolerite-greenstone, bleachied or partly bleached
for some distance south of the junction.

Instead of continuing on its normal dip and pass-
ing through the albite porphyrite dyke at depth as
had been hoped the Ivanhoe East lode in the Main
shaft section, as shown by the bores from the bottom
levels, is still mainly within the hanging-wall half of
the dyke at the greatest depth penetrated—approxi-
mately 4,080 feet—and is unpayable, - though an
occasional. fairly high assay was recorded. It ap-
pears, moreover, to have split going down.

The probability is that the.lode does eventnally
pass. through: the dyke, though.at a much. greater
depth than its dip above the dyke indicated.

Qwing ‘to -the -inaccessibility of the lower levels T
was unable to examine the few places in the north-
east corner of the main lease where the dyke has been
exposed ‘in- the Golden Horseshoe.- It certainly does
not eross the projected line of the Main shaft until
at amueh: g'leatel depth than in the Ivanhoe ‘mine:

Mmeml Composztlon and bt; wcture—The lodes
vmy widely -in . appearance, structure, and mineral
composition, and the one lode may vary considerably
from place to placc ‘A lode may consist of highly
siliceous and highly pyritic yoek of a palish grey
colour; of hlohly siliceous rock with but little pyrite;
of highly sericitic and usually pyritic s11very—01ev
sehlst .of rock of the grey bleached type; of,
some pa,rtb of the subsuhfuv lodes, bleached.green-
stone of the white or reddish type; or of sheared and
slightly ééh‘i\k{o@e greenstone differing in no way from
that of the more Sh( med portions of the ecountry rock,
but in places earrying veinlets of carbonate; Another
variety of highly alteled greenstone associated with
the. 1odes is that to: whieh Lareombe has applied: the
term “aphanite.””. - The. typical aphanite is a fine-
grained, even-textured, usually more or less schistose
roek of a grey eolour mottled vwith paler: yellowish
areas. It consists mainly of carbonates and sevieite
with some quartz. . Mieroseopically, -its most charac-
teristic feature is its lack of structure. Tn places-it
forms the rock enclosing the lodes, in places, where
the lodes are poor, actnally oceupies the lode channel.
It is much commoner In the western group than in
the eastern. '

As a rule the main lodes of both: groups ave com-
posed: of more highly altered: rock than the legs im-
portant-lodes such as the Lake View East and-El Oro
lodes-in the - eastern group.and the Ivanhoe Middle
and. West lodes in the western group.

Where the lodes aré highly siliceous; indicating
more ‘complete alteration and replacement of the
0110111‘11 rocks, the silica appears-to have travelled
along ‘the pr ekudv existing shear planes from which

it spread outwards uniil’ all the vock within the zone
of ‘most intense shearing was:silicified, the silicifica-
tion more or less obliterating the-original shear planes.
In-places, as at- the face of “thessouth ‘drive on-the
East lodeat the 3;020-feet level:of the:Ivanhoe mine,
the lode consists of -a band® of-highly-siliceous rock,
of which a portion, seldom moze: than:a few inches:
in . width, may have. a’ breeeiated struetuve, enclosed
by-a varying width of less sﬂmeous, highly: schistose
serieitic, carhonated, and more or less pyritie rock,
with, in places, a few veinlets of quartz. . Uusually,
where the lodes:are wide rand highly: altered, short
veing of quartz, either at right angles or diagonal to
the strike of the:lode, traverse the lode from wall to
wall and are useful as mdwatlong the Wldth of the
lode channel. The wider and more altered portions
of the lodes are also marked in places by flat heads

r “foors,” which may be very numelous and only
a few inches apalt

Although a payable gold eontent occurs in places
where the lodes consist of highly altered siliceous rock,
this is by no means an invariable rule and in many
places the highly siliceous portions of the lodes are,
unpayable. As already mentioned, it would appear
that silification and gold deposition were to a. large
extent independent of each other and a high degree
of ‘silification oceurs in places where the lodes are in
the generally unproductive albite porphyrite.

The richer ore appears to be usually. associated
with theé highly schistose sericitic and pyritie type of
lode. In places the greenish-eoloured vanadium mica
roscoelite iy assoeiated with rieh ore.

In places in the eastern group, for example, the
rich shoot in the Australia lode at the 1,600-feet level
of the South Kalgurli mine, the rich ore appears to
consist largely of rock of the grey bleached type con-
taining a relatively small proportion of pyrite, but
with irregular lenses and patches of tellurides and
lesser quantities of {ree gold and oceasional small
veing of quartz and carbonate carrying thread-like
veinlets of telluride and small 111e0"ular pieces of free
gold.

“Usually but little gold is preseut where. the lode
consists of little altered gleemtone

As is known to most miners, the pyrites dssociated
with payable -ore is finely granular and of a warm
colour. ' Lode matter - carrying “coarse grains or
erystals of pyrite is seldom, 'if “ever, payable, nor
does the whiter variety appear to be associated Wlth
a payable gold eontent. ’

~Ore shoots—The part plavcd by the pre- gold
faults in the formation of the Brownhill-Oroya shoot
and the probability of a similar fault or faults being
responsible for ‘the rich shoot above the 1,700-feet
level in the South Kalgurlie mine have already been
mentioned. Although only a small proportion of the
shoots of  the Golden Mile have been investigated in
detail, ‘it would ‘appear from the available evidence
that structural features have been the governing fae:
tors in the formation of the shoots.  Tn addition to
the examples already mentioned shoots have ocetived
at ‘the junetions of eross lodes  and main lodes; of
subsidiary lodes and main lodes: and of two branches
of ‘the one lode. The formation of ore shoots at suel
junctions is most probably due to the concentration of



greater quantites of the auriferous solutions in those
places where & relatively wide area- of highly sheared
and shattered rock-afforded ‘an easy’passage, and, in
a; few cases, a further:concentration where relatively

unsheared rock prevented the further passage of the

solutions: The'shear zones available for the passage
of -the- gold-beamrr solutions ‘were doubtless irregular
in their width and in' the degree of shearing the rocks
had undergone, and the occurrence of wider areas of
sheared and shattered rock probably accounts for the
formation of shoots of payable and even rich ore at
those places where no junction exists.

11—THE ~ SOUTH 'KALGURLI GOLD " MINE,

BOULDER, ‘EAST  COOLGARDIE GOLD-

FIELD.
(F. R. Feroruany, Field Geologist.)

INTRODUCTION.

Followmg a request from the manager of the South
Kalgunrlie Gold Mine, 1 was instrueted to make an
examination ‘of “this mine. = The objects of the ex-
amination were:— ‘

(a) To determine the downward continuation, if

any, of ‘the rieh shoot worked above .the
1,700-feet level.

“{b) To determine so far as possible the positions

" of the rock boundaries, in particular those
of the cule-schist and adjeining albite por-
phyrite dyke. ; :

(¢) To review generally the possibilities of the
' " mine at depth with reference to. the possible
occurrence of other payable shoots,

" As my examination only concerned the lower levels
of the mine, the detailed survey was restricted to the
1, 800-feet and 1,920-feet levels and parts of the 1,600~
feet and 1,700- ieet levels. - Parts: of the intervening
stopes ,and several other levels were, however, briefly
visited. - As it was impossible. to- survey the stopes in
detail, the lodes as shown in the aceompanying see-
tions. are necessarily somewhat diagrammatic between
the levels.

In connection with the examination, Nos. 18 and
19 levels of the Associated Gold Mine were also
vigited.

LOCATION,

The main lease of the South Kalgurli Consolidated
Limited is G-M.L. 1208E, comprising 13 acres and
situated east-.of the Kalgoorlie-Boulder Block road,
immediately north of “The Block.” Tt is bounded on
the northwest by the Hainault tine, on the northeast
by the Kalgurli, on the east by the Associated, on the
southeast by the Great. Boulder Perseverance, and on
the southwest by the Enterprise, formerly the Great
Boulder No. 1.

;-The mine.is worked from two vertical shafts—the
Main shaft, 1,970 feet in. depth, and . Morty shaft,
nearly 1,100 feet in depth.
ig 31 feet below that.of the Main shaft.

-The mine coordinates are measured from the centre
of the Main shaft, the assumed north bomg on a beal—
ing of N. 38°41’W

The: collar of Morty shaft

1
W1

"~ GEOLOGY.

The 1oeks oecurring in G.M.L. 1208E include Older
Greenstones—most probably derivatives of  basaltic
dolerite—Younger -~ Greenstones or -derivatives of
quartz dolerite, and albite porphyrite in the form of
dykes 1ntrudmg the greenstones.

The. Older G»reenstones.—The Older Greenstones
consist. oft-the “highly earbonated “fine-grained grey
rock to which ‘MacLaren has applied the ‘term “eale-
schist,” and of ‘a slightly darker less altered ehloritic
roek, intermediate between typical eale-schist and the
chloritie rock, to which the term “fine-grained green-
stone” was applied in Geological: Survey Bulletin'No.
69. - The chloritic facies oceurs in the main east eross-
cut at the 1,800-feet level where it forms the western
margin of the Older Greenstones, immediately east of
an albite porphyrite dyke.. It . passes insensibly into
the more normal type. - Both rocks may be roughly
included in the term “cale-sehist.”

The cale-schist probably enters the lease from the
Kalgurli mine at or a few feet below the 1,700-feet
level. It appears to strike approximately parallel to
the northeast boundary of the lease, but no definite
data on this point are available. It is greatly to be
regretted that no records, similar to those now kept,
were kept of the changes of rock in a number of
bores put out, in the earlier days of the mine, north-
east from north' drives 38 feet east, 16 feet west, and
123 feet west, at the 1,800-feet level, as these would
have aﬁmded valuable mfo;lmatlon on this point. In
the main east erosseut at the 1,800-feet level the cale-
schist boundary is 66 feet from the centre of the Main
shaft. Here it dips southwest at about 50 degrees,
owing to the presence of a fault, but must steepen a
short distance below the level. = Owing to an un-
fortunate set of ecirecumstances I was unable to ex-
amine the shaft for more than a few feet below .the
1,920-feet level, but according to Mr. Mundle,: sur-
veyor to the company, the cale-schist enters the shaft
about 30 feet below that level. This would give a
dip of about 68 degrees, which is probably about its
normal dip where unaffected by faults.

The Younger Greenstones—The Younger Green-
stones: include . quartz dolerite amphibolite, guartz
dolerite greenstone, bleached greenstone, and aphanite,
as well as the lodes representing extreme  forms. of
vein-alteration. Quartz dolerite amphibolite—the least
altered quartz dolerite derivative found in the Kal-
goorlie mining . area—is. uncommon . on. the Golden
Mile, but an area about 160 feet in width. was ob-
served in the main west. erosscut at ‘the 1,800-feet
level, between the Lake View East lode and the albite
1)01phvmte dyke which forms the footwall of the
Lake View lode. It represents an area. that has
escaped the effects of the wide-spread chloritisation
and carbonation that accompanied or preceded gold-

deposition and by which the quartz dolerite green-
stone was formed.

Quart.z dolerite greenstone formng the bulk of ‘the”
country rock: of the mine, It is either dark greenish
incolour: or speekled dark green and Wh1te and may
he either massive or schxs’cose



The bleached rocks mark a further degree of altera-
tion in which the chlorite and leucoxene of the green-
stones have been wholly or partly 1eplaeed by either
magnetite or pynte In places. the replacement is
only partial, giving a whitish roek with faint green
specks. ~ This may be termed “‘semi-bleached green-
stone,”. of which typical examples oceur in the main
west erosseut at the 1,800- feet level.

The typical bleached gleenbtonea are white, pa e-
grey, or pale reddish or brownish roeks with specks
of pyrite or magnetife. .. -In ‘this mine the pyriiie
variety predominates. :

. Close : examination is sometnnus needed to dis-
tinguish thege: rocks in-the field from the albite por-
phyrite; particularly when the latter:is sheared and
carbonated and sericitised. :

Another variety of bleached quartz dolerite green-
stone found on this'mine, usually in elose assoeiation
with, the ore bodies, is the ‘grey bleached type, and
probably mueh of the rock that has on the mine heen
termed “aphanite” helongs to this group. These are
grey rocks, usually sheeted or slightly schistose and
showing small black specks of magnetite in the hand
specimen. They contain gold in places.  Typical
specimens were seen in the underhand stope below
the main south drive at the 1,600-feet level, between
coordinates 250 and 280 feet south.

" The rocks termed “aphanite” by Larcombe repre-
sent more crushed and highly altered areas, usually
in the immediate vieinity of. the lodes. . They are
usually of a palish-grey. colour, mottled with paler
3ellow1sh arveas and are of even, fine-grained texture
in the hand specimen. . Microgeopiecally their most im-
portant feature is their absence of structure. This
type is not comumon on this mine, the only place where
it was observed bemg the more southwesterly portion
of erosseut 230 feet south at the 1,920-feet level.

“The Albite Porphyrite Dykes~~Thesé dykes are
well known and need little deseription. Typically
they consist of ‘pale, almost white, rock, but some are
pale yellowish or ‘even strongly pinkish in colour.
The unaltered ‘vocks consist of a’ groundmass com-
posed mainly of felspar with a little ‘quartz, in whieh
arve small felspar phenocrysts, usually visible to the
naked eye, but in many places these rocks are highly
sheared and schistose and- contain sericite ‘and ear:
bonate, together with’ some pyrite; in place of the
original felspars.  They’ are then-difficult to disfin-
guish from the bleached greenstones. The éommon

oceurrence in these dykes;, however, of small angular

flakes of a pale green mineral often serves to distin-
guish- them ‘from the bleached” greenstones.

‘At least three of these dykes occur at the lower
levels of the mine, one lying between the Perseverance
and El Oro lodes at the 1,500-feet level; one, ahout
20 feet wide, forming a fairly constant footwall to
the Lake View lode; and one, previously mentioned,
from about 60.to 85 feet east of the East braneh of
the Awustralia lode, at the 1,800-feet level, and adjoin-
ing the hanging-wall of the eale-schist. ~ This dyke is
21 feet wide in the main -east: crosseut at 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 width mear the Main shaft, but its eastern
boundary has not been cut at this level.
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THE FAULTS.

l‘he faults ocenrring on the Kalgoorlie Field belonz,
to at least: two different: series, namely, those formed
prior to ore deposition and those formed subsequently
to ore deposition. The faults of both series dip west
or southwest at angles ranging from about 35 to 55
degrees, but ‘usnally bétween 40 and 45 degrees. One
or two examples of a third, easterly-dipping, series
are known. A number of the faults younger than the
lodes occur on the western side of the “Belt,” but
nome, so far as I know, 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 crosseut at the
1,800-feet level, imm’ediately west of the cale-schist
boundary, and also in north drive 33 feet east, at .
the same level, represents 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 plobably due to overthrust faulting along these
planes, as is also the position of the lode followed in
north and south drives 38 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 from about 77 feet to 85 feet west
of the Main shaft. The effect of these faults is to
bring the eale-schist boundary more sharply to the
west below the fault.

Other flat planes, doubtless belonging to the pre-
gold period of fanlting, were seen in the main west
crosscut at 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 at the 1,800-feet level, or, more correctly, the
Junetion of the two branches above that level, appears
to be due to the West braneh 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 at the 1,700-feet level
a short distance south of ecrossent 94 feet south.
Several flat planes seen in the main west erosseut at
the 1,800-feet level, between coordinates 210 and-220
Leet srest, may be the downward ecntinuation of this
fault, whieh, farther north, may join the fault affect-
ing the Lake View East lode.

THE LODES,

In general the lodés’ of this side of the “Belt”
appear to he more irregular and-lenticular in habit
than those of the western side and are more difficult
to follow over any distance.” In places the lodes are
highly siliceons, indicating more complete “alteration
and replacement’ of the ‘original minerals. Tn' other
places the lode-rock is more or less bleached "and
serieitic ‘and highly sheared. - In-yet' others the roek,
though usually highly sheared,; appears -to" be less
altered ‘and is little different in'the -hand specimen
from a somewhat: erushed - greenstone, though the
microsecope ~may reveal:a- considerable- degree  of
alteration. It was noticed that as a rule in this mine
the highly siliceous portions of the lodes seldom éarry
gold in payable quantities, also that some of the



richest portions of the shoots, carrying stringers and
patches of tellurides and, to- a less extent, free -gold,
did not otherwise appear in:the hand specimen to: be
greatly altered, -and contained but a. small amount
of pyrite.

The most 1mp01tant 1odes of. the South Kalg'urh
mine, from east to west; arve: the Australia lode, the
Lake View East lode; the Lake View lode, the El Oro
lode, and the Perseverance lode. In addition there
are the Cross lode near coordinate 200 feet north,
and a lode about 80 or 90 feet east of the Australia
lode at the 1,800-feet level. - For convenience this last
lode is 1efened to in thig repmt as the East lode, and
must not be confused with the Australia lode which
has sometiuies been styled the East lode on the mine
plans.

Various smaller or less deﬁned lodes or lenses of
lode matter oceur which it is difficult-to correlate from
level to level.  Several of these occur between the
Australia and Lake View East lodes at-the 1,800-feet
and 1,920-feet levels.

The: Perseverance 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 been cut in the long west crosseut
at.that level.

‘The El Oro Lode—This lode likewise has not been
stoped below the 1,200-feet level, exeept for a very
short distance at the 1,500-feet level, where it has
been driven on for mearly 500 feet. Here its gold
content was exceedingly low. Judging by the amount
of stoping, this lode is muech lower in average valne
than the Perseverance lode and only a relatively small
proportion-has proved payable.

Above the1,000-feet level the Kl Oro lode has a
fairly marked westerly dip, but below that level it
straightens ‘up slightly.

The main west erosseut at the 1,800-feet level does
not quite reach this lode, which, however, should be
only a'few feet west of the face.

The Lake View and Lake View FEast Lodes~-A
considerable amount of stoping has heen done on the
Lake View and Lake View Rast lodes at the upper
levels of the mine, but below the 1,000-feet level work
has mainly been confined to the more easterly of the
two lodes. But little stoping has, however, been done
helow the 1,350-feet level.

At the 1,700-feet level the Lake View Kast lode has
been driven on for about 170 feet north of erosseut
94 feet south, and south of that crosseut it has been
followed to the Perseverance houndary. It has been
stoped ~for a short distance abme the level, but the
gold eontent was low.

At the 1,800-feet level, the Lake View lode was cut
about 500 feet west of the Main shaft and was driven
on south for a few feet,  but the gold content was
low. The lode has also been eut in borehole 249 fesf
south, put in west.from the.south drive on the Lake
View East lode at this level. In this horehole the
gold. content was somewhat higher, two assays. of
8%, dwts. being recorded.
~ .The Lake View East lode has been Lhn en on fm a
considerable distance north and south of the main west
crosseit at the 1,800-feet level. At this level, and
for a short distance above and below, it has followed
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a flat fanlt. In the north drive it consists only of a
single, flat seam, - This drive leaves the lode about 12¢
feet north of the crosseut and bends to the northeast
(or nearly true north), cutting near the face a strong
body. of highly siliceous lode material assaying up to
7_dwts—probably the junction of two lodes eut in
the main west cvosseut at 160 feet and 240 feet west
of the shaft. Further work. on these lodes might
reveal a payable ore body, though probably of small
dimensions. No lodes corresponding to these two
were seen at the 1,700-feet level.

The south drive on the Lake View lhast lode at the
1,800-feet level does not follow the lode very closely.
It is mainly on the footwall portion. . Near the Per-
severance boundary the lode consists of a number of
stringers of varying width but mostly. of low grade.
Assays of 10 dwts. were, however, recorded between
65 and 80 feet south of the main west crosscut,

In the main west crosseut at the 1,920-feet level,
the lode consists of three comparatively narrow seams,
between coordinates 346 feet west and 370 feet west.

The Australia Lode.—The Australia lode is, at the
lower levels, the most important lode in the mine, . It
consists of two main branches—the Kast branch and
the West branch—joining both o the north and south.
Of these, the East branch, which has proved the more
productive, is regarded as the main branch. It ap-
pears to correspond to the No. 3 lens of the Associated
mine.  Near the southern boundary of the South
Kalgurli the lode appears at some of the levels to
braneh 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
forming the hody of the bow and the East branch,
though usually the wider, the string. At the 1,800-
feet level both branches eurve outwards. The maxi-
mum width apart of the two branches at 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 considerably in
width and in the southern portion of the 1,600-feet
level consists merely of a few ghear planes in little
altered eountry. At the 1,700-feet level it is much
stronger, but consists of a number of lenses and
stringers rather than one eontinuous body.

The northern junction of the two branches is ap-
parently only a few feet north of the main west eross-
cut at the 1,600-feet level. . A very small rich pateh
is stated to have oecurred in the West branch a short
distance above the level, immediately south of the
main west crosseut. At the 1,700-feet level the junec-
tion is mueh farther, probably 130 feet; north. . At
the . 1,800-feet level the junetion is: about 200 feet
north of the main west crosseut. At the 1,920-feet
level the position of the junction has not been deter-
mined, but may not be so far nmth as at the 1,800~
feet level.

At the 1,700-feet level the West branch is the betfer
defined north of the shaft and has been stoped up
to about 20 feet ahove the floor of the level for some
distance. ‘

In general, neither hraneh has proved very pro-
ductive north of the shaft, and at the 1,800-feet level
both appear to be represented by mere seams from
about 80 feet north of the main erosseut.



The southern junmetion of the East and West
branches' of the Australia lode is by far the move
important, ds along it one’ of the richest shoots of
the mine has been formed. It varies con31derab1y in
piteh at the levels examined. At the 1,600-feet level
it is 240 feet south of the Main bhaft, alono the strike
of the Fast branch” (235 feet by the mine co-
ordinates). ~ Here the West branch is represented
merely by a shear plane “along which subsequnnt
movement has taken place.

At the 1.700-feet level the junetion is nearly 270
feet south of the shaft. The West branch is fairly
wide at and near this point.

At the 1,800-feet level the two brancheq are much
farther apart in the southern portion of the mine,
the West branch having a much fatter dip between
the 1,700-feet and 1,800-feet levels. This appears to
be due to the presence of one or more old fault planes
with a flat westerly dip along which the ore-bearing
solutiong have been deflected, and at this level, if, as
seems without doubt, the lode cut in the west bore-
holes 'at 194 feet south and 331 feet south iz the West
branch of ‘the Australia lode, the junction must be «
considerable ‘distance south of the southern boundary
ol ‘the lease and there is no-hope of finding a down-
ward eontmuatmn of the rich shoot in the mine at this
level:

At the 1,920-feet level little is yet kunown as to the
relative positions of the two branches. It is possible
that they are not so far apart as at the 1,800-feet
level, but there appears to be no chanee of their
Jjunetioning in the southern portion of the mine.

Another shoot of good ove oecurred along the East
branch from between about 20 and 60 feet south of
the shaft, along the strike of the. lode,: to about 110
feet south of the shaft. It extended from a depth of
about 1,400 feet to about 30 feet above the 1,700-feet
level, Whele the lode became very narrow. Below the
1,700-feet level a much shorter body of good ore ex-
tended down to about 1,740 feet immediately north
of winze 97 feet south. . A leading stope has been
taken off, to a height of 20 feet above the 1,800-feet
level from about 100 feet to 140, feet south of the
main west crosseut, in the hopes of getting the down-
ward continuation. of this body, but. the gold content
was disappointing.

The East ‘Lode~This 1ode has not been “worksd
above the 1,800-feet level. At -this level it hag been
followed for ‘about 350 feet north and 260 feet south
of ‘the main east’ erosscut, where it is about 35 to 40
feet east of the east side of the shaft and on the
hanging-wall “of "the “albite’ porphyrite dyke. It
branches immediately north of the crosseut, the East
branch running more towards the eastern side of the
dyke, the Wist hranch, which has been followed in
the ‘more northerly workings, elinging fairly closely
to the hanging-wall of the dyke, but straighter and
m'amly a few feet inside the ‘dyke.  In ‘the drives
north of the main erosseut the lode has largely fol-
lowed the flat fault previously mentioned as affeeting
the albite porphyrite dyke and the western boundary
of the-cale-sehist. The gold content of the lode north
of the main cwsseut was very lov,.

" South of the main east ewsscu’c the lode is lenticular
in habit and diffieult to follow. Assays up to Sdwts.
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were obtained from west crosseut 92 feet qouth where
the lode is fairly wide. - At the southerd ‘end of south
drive 38 feet east the lode is only represented by a
shear zone in little altered greenstone. South of the
main east crossent the lode diverges from  the -dyke
and-the faunlt, which have not been cut south of the
01o€<cut ‘and its dip is move normal. .

" Above the 1, 800-feet level what appears to be tne
same Jode was eut in borehole 12 feet nolth at the
1,600-feet level, from about 113 feet to 118 feet east
of the shaft. Here, according to the mine records, it
is_represented by a band of bleached greenstone
assaying up to 4dwts. . The albite porphyrite dyke
was not cub in this bore, but is probably not far east.

Below the 1,800-feet level this lode was eut in the
Main shaft at about 1,850 feet, on the hanging-wall
of the dyke.

Without doubt the drives off the main west cross-
eut at the 1,920-feet level, at 67 feet west, are on this
lode, which at this level hugs the hanging-wall of the
dyke very closely. Near erosseut 198 feet sonth, how-
ever, the lode splits, the eastern branch entering the
dyke, which bends more-westerly south of this:poin‘r,
the  western ~ and mnarrower branch following the
hanging-wall of the dyke. - Throughout the drives at
this level the gold eontent of the lode was very low,
but one assay of 7dwts. was obtained from the eastern
branch of the lode in east crosscut 198 feet south,
and this branch was being followed south when I last
visited this level.

. CONCLUSIONS AND RECOMMENDATIONS.

The Cale-Schist—The roek: eut in the main east
crosscut at the 1,800-feet.level; at.- 66 feet fromthe
Main shaft and immediately east.of the albite por-
phyrite dyke, is undoubtedly.the. cale-schist, which,
with few exceptions, has pl‘ovéd to be unfavourable
to the oceurrence of payable ore bodies. . The crosseut
as well as the incline winze from the Kalgurli bound-
ary to the Kalgurli 1,850-feet level were closely ex-
amined, and proved to be entirely in cale-schist east
of the point nientioned.

Ay stated, the cale-schist probably enters the mine
a little below the 1,700-feet level. "Owing to an over-
thrust' fault, or series of faults, its dip is flat to a
little below the 1,800-feet level, bhut must straighten
up near the level as, according to the mine officials,
it does not enter the Main shaft till about 30 feet
below ‘the 1,920-feet level,

The strike of the cale-schist boundary eould not be
determined with certainty. North of the main east
crosseut ut the 1,800-feet level it most probably ad-
joins the edstern boundary of the albite porphyrite
dyke and is probably roughly parallel to the western
boundary of the dyke, as shown on the plan of the
1,800-feet level.” "South of the main east crosseut,
qudging by its position in the Associated mine, it
probably bends in a more easterly direction, diverging
slightly from the dyke, and is probably not far from
the easternmost corner of the lease. i
“As the albite porphyrite dyke hugs - the western
margin of the eale-sehist so closely, and their effect on
the lodes is generally the same, namely, impoverish-
ment, they may be Tegarded together.” Normally their
strike and dip in this mine approach those of the
lodes fairly closely, the dip being if anything a trifle



flatter. Therefore, unless other faults occur below the
1,920-feet level they are not likely to affect the lodes
for a considerable depth below the present workings.
No. traces. of other. faults were noticed east of the
cale-schist boundary. at the 1,800-feet level, but unless
seen at their junction:with a:change of roek these
faults, owing to the general shearing the rocks have
under gone are usually.very dl"hcult to detect,

l’lzp Australia Lode —The main factor in the form-
ation of the rich shoot in the Australia lode above
the 1,700-feet level was a structural one, namely, the
Jjunction of the East and West hranches.  Other addi-
tional factors have been suggested, namely, the june-
tion of the Associated No, 4 lens with the East branch
at or close to the East and West branch junction, and
also the presence of a “calcite floox” which influencel
the distribution of the gold above and below it.

The Associated No. 4 lens, situated west of No. 3
lens which, as stated, apparently corresponds to the
Australia Lode Bast branch, occurs in the same
general channel of shearing, similarly to the West
braneh, of which, indeed, in spite of ity difference in
strike, it may broadly be regarded as the southerly
continuation. It has not been regarded as of any
great importance on the Associated mine. Its prob-
able occurrence in the South Kalgurli mine and
junetion with the East branch is merely to be regarded
as part of the same factor as the West branch june-
tion.

Regarding the oceurrence of “caleite floors” and
their possible influence on gold distribution, these ave
thin veins of guartz and carbonate, nearly flat, but
usually with a slight westerly or northwesterly dip,
and must not be confused with the flat “floors” com-
monly oceurring within the lodes. Their age relative
to that of the lodes has not yet been definitely deter:
mined, but they are undoubtedly vounger than the
albite porphyrite dykes which they fault in places,
If younger than the lodes they cannot have affected
gold distribution, though. they may have fanlted the
lodes slightly. If older, it is possible that they. in-
fluenced the distribution of gold in their vicinity to
a slight -extent. One of theze “floors” is stated to
oceur at the No. 16 (1,695 feet) level of the Associ-
ated mine, but does not seem to have had any marked
immediate effect on the gold content of the lode.

A similar “floor” was seen at the No. 18 level
(1,944 feet) of the same mine, where it Wwas observed
to fault an albite porphyrite dyke, apparently the
same dyke as that occurring at the 1,800-feet and
1,920-feet levels of the South Kalgurli.

A “floor” of this type was observed in the South
Kalgurlie -mine .in: the stope between the 1,600-feet
and 1,700-fect levels, below winze 328 feet south and
about 28 feet below the 1,600-feet level. As good ore
extended praectically to the 1,700-feet level, the pre-
sence of this “floor” does no seem to have 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 above the “foor.” V

On the evidence at present available T am inclined
to regard these “floors” as vounger than the lodes and
to have had.no effect on gold distribution other than
that of slight faulting of the'lodes themselves. IFuar-
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ther ewdence i, howewn necessaw to determine this
point,

The outstandmg facts, ther cfme aw that the rich
shoot of  the Austlalm lode oceurs at the southern
junction-of the East and West b1 anches, and that with
the diverging of these branches below the 1,700-fees
level this shoot ceases to exist so far as the South
Kalgurli mine is concerned, though it is possible that
other bodies of payable ore may exist along either of
the two branches.” The junetion of the two branches
at and above the 1,700-feet level and their divergence
below - that level is,” I have little doubt, due to the
solutions which formed the West bmmh having been
deflected along” a plevmuslv-e\mmw fault line ‘most
probably consisting of ‘sev eral planes

Regarding the 1)031‘[1011 of the East blaneh at the
1990-feet level, there i little doubt that the lode
driven on at that level is the downward extension of
that followed in drives 38 feet east at the 1,800-feet
level, and termed the “East lode” in this report, and
although iti is possible that the East branch has june-
tioned with this lode 2 qhmt distauce above the 1,920-
feet level, it is more likely that the lode matter cut in
the main west erosseut from about S0 to 87 feet and
from 103 to 118 feet, west of the shaft, represents
the East branch of the Australia lode and also the
seams at about 58 feet and 73 feet southwest of the
south drive, in crosseut 230 feet south, the West
branch heing represented at this level by two “bran’ches
at about 134 feet and 150 feet west of the shaft. As
the East branch of the Australia lode appears to have
novmally a slightly steeper dip than the East lode,
the two may eventually junction, though not for soma
considerable distance below the present workings.
The two branches of the Australia lode might be fur-
ther tested at the 1,920-feet level, preferably by two
boreholes from the south drive.  These could be put
in from west erosscuts 113 feet south and 198 fect
south on bearings of $.37°W. and 8.30°W. respec-
tively. Fach might have to be put in for a distance
of 120 feet or 130 feet before the “*est branch chan-
nel was completely penetrated.

TThe East Lode.—This lode, as stated, has not been
worked above the 1,8()O‘fect level, but what is ap-
parently the same lode has been eut in east borehole
12 feet north at the 1,600-feet level. In this bore it
is entirvely in the quartz dolerite derivatives.’ Although
the gold content of this lode has not so far proved
to be payable—the highest assay recorded being
814 dwts.—it might be tested by boring at the 1,700-

. feet level. . A convenient place might he east erosseut
165 feet south-olf south drive 47 feet east. The lode
should be about 60 feet east of the face of this eross-
cut. A bore put in east from the south drive off the
plat at the 1,700-feet level, a few feet south of tha
ore bin,”;shouldi cut this lode at about 90 feet.

s been gener-
ally 1ega1ded as-of lo“ grade on thls mine, and but
little - work - has been done on it at the lower levels.
The assays of 8dwts. reecorded from west borehole
248 feet south, at the 1,800-fect level, suggest the
possibility of the occurrence of a payable shoot, but
the lode is so far west at the lower levels that, except
by driving from the main west ¢rossent at the 1,800-
feet level, much dead work would have to be done
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before the lode is eut. To reach this lode by eon-
tinuing west crosseut 94 feet south at the 1,700-feet
level would probably mean about 160 or more feet of
crosseutting, with the probability of the lode proving
unpayable when reached.

The Lake View East lode has, in. general, given
better returns though this:lode also has mostly been
of too low grade to be payable, Assays, however,
from two places in the south drive on this lode at the
1,800-feet level, namely, between 65 and 80 feet and
between 195 and 225 feet south of the main west
crosseut, suggested the advisability of further testing
the lode at these points by taking off a leading stope,
and this work was being taken in hand when T last
visited the mine. Although low assays were recorded
from the hanging-wall portion.of the lode in horehole
249 feet south, this portion might also he further
tested. ;

Lodes or lenses of lode material were previously
mentioned as occurring between the Australia Lode
West branch, and the Lake View. East Lode at the
1,800-feet and 1,920-feet levels. Two of these were
eut in the main west crossent at the 1,800-feet level
at about 160 feet and 240 feet west of the Main shaft.
What is probably the junction of these two lodes was
cut near the face of north drive 298 feet west, at the
same level, between coordinates 185 feet and 207 feet
north, and assays up to 7dwis. were recorded, sug-
gesting the advisability of further testing these lodes,
A convenient method would have heen fo continue
west erosscut 150 feet north, off north drive 123 feet
west, to cut these lodes and then drive north to ent
north drive 298 feet west near the face. West eross-
eut 150 feet north ig, however, now mullocked up.

In conclusion, there appears to be little hope of
finding another shoot comparable to that worked on
the Australia lode above the 1,700-feet level and the
main hope of the mine, apart from the ore bodies
developed above the workings examined, appears to
lie in the discovery of ore bodies of lower but still
payable grade along the main lines of lode.

PETROLOGICAL ‘WORK.
(€. 0. & LARCOMBE D.Se.)

Two hundred and ‘twenty-six /(226) sections have
been examined and deseribed, made up as follows:—

Greological survey of Kalgoorlie 83
State boring operations: . 68
. Wiluna - .. 14
Various departments; etc 61
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In addition to the above, about 150 sections have
been made for Dr. Stillwell by my assistant, These
were not examined by me but handed to Dr. Stillwell
direet. ; ,

The most important matters dealt with during the’
year have heen—

1. Petrological . examinations of corves from the

bores at Coolgardie.

. Petrological examinations of coves flom the

hores at Sandstone.

. Petrological examinations of cores from the

bores at Ajana.

4, Examination of specimens collected by the fleld
staff working on the - geological survey of
Kalgoorlie.

5. Petrology of Wiluna oves. )

6. Petrological determinations for the department
and for the general publie.

™
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1—BORING AT COOLGARDIE.

Report on No. 1 Bore, Coolgardie~—This bhore was
put down in a westerly direction at an angle of 60
degrees (see Plates X, and XI.). If reached a depth
of 623 feet along its direction of inclination.  The
vertical depth was 540 feet and the horizonal distanee
311 feet. The bore passed through eight dykes and
the assay value of the core taken from these dykes is
indicated in the following table:—

Distance
through.

No. of

Dyke. Depth in Feet.

Rock.

Assay Results.

ft. in. ft. in. ft. in.

1 38 7—45 6 611 | Dense brown felsite Gold nil.

2 66 6— 72 9 6 3 Do. do. do.

3 180 0183 0 3 0 | Dense pale grey felsite do.

4 301 0—411 0 20 0 Dense grey felsite do.

5 415 6—422 0O 6 6 do. . do.

8 549 0564 0 13 0 | W h1te aphte lmpregnated with 549tt.—552ft. : Gold, 12dwt. dgrs. per tom
pyrrhotite and traversed by | 552ft.—555ft. 1 Gold, 6dwt. 23grs. p-r ton.
small - glassy veinlets of | A55Tt.—558ft. : Gold, 4dwt. 3grs. per ton.
quartz containing pyrrhotite | 558ft.—8616. : Gold, 2dwt. 17grs. per ton.

&61ft.—564£t. :  Gold, 3dwt. - 4grs. per ton.
Average (5 asmy@) Gold, 5dwt. 90grs per fon.

7 570 0577 0O 7.0 .| Dark gray felsite with a little | 570ft.—573¢. : Gold, 0dwt, 21 grs, per ton.
pyrrhotitic aplite 573ft.—575ft. : Gold, Odwt. 10grs. ‘per ton.

575f6.—5T716. 1+ Gold, 2dwt. 9grs. per ton.

8 597 6623 0 25 6 | White aplite impregnated with | 597ft. 6in.—-600ft. 2in. : Gold, 2dwt. Idgrs. per torl.

90 2

pyrrhotite and traversed by
small  glassy veinlets of
quartz containing pyrrho-
tite. A little felsite from
613ft. 6in. to 6174t

609ft.—-812ft. :

62155.—623ft. :

600ft. 2in.—603ft. :
603ft.—606ft. -
606£t.—60911. :

612{t.—613ft. 6111
613£t.- 6in.—617ft. ¢
617t.-—6191t. :
6191t.—6211t. :

Average (10 assays):

Gold, 5dwt. 19grs. per ton:
Go]d 6dwt. 3grs. per ton.
Gold, 4dwt. 22grs. per ton.
Gold, 6dwt. 16grs. per fon.
Gold, 1dwt. 15grs. per ton.
Gold, 0dwt.- Sgrs per ton.
Gold 2dwt. 18grs. per ton.
Gold, 2dwt. ]Strrs per ton.
Gold, 6dwt.: llgrs per ton.
Gold, 4dwt. Ogr. per ton,




The above table indicates two significant features:
(1) that two auriferous dykes were eut, viz., No. 6
between 549 and 564 feet, and No. 8 between 597EL,
6in. and - 623£t.;* {2) that -the-felsite ivock is value-
less, the valum bemg confined " to -the py1rhot1tm
aplite.

The average of five assays of core from No. 6 dyke
was Hdwt. 20 grains of gold per ton over 15 feet.
The average of 10 assays from the No. 8 .dyke was
4dwt. of gold per ton over 25ft. 6in.

Nature: and origin- of the Lodestuff —The rock
(lodestuff) eontaining the values is a species of fine-
grained granite known as aplite. It is a white roek
of medium grain made up mainly of felspar and
quartz, throughout which numerous irregular-shaped
patches and grains of pyrrhotite—magnetic pyrites
{FeyS,.1)—are scattered. In addition, this roeck
contains small glassy veinlets of quartz with pyrrho-
tite, and where these veinlets oeccur the values are
generally highest.

Under the microscope the lodestuff: (auriferous or
gold-bearing pyrrhotitic. aplite) is seen to consist of
a medium-grained aggregate of quartz and felspar

with irregular shaped ragged patehes and grains of

pyrrhotite: seattered throughout the mass. -~ Plates of
slightly elouded orthoclase and finely striated plagio-
clase (near albite), showing both carlsbad and albite
twinning are common. The quartz is shapeless,
cracked, and sometimes in mosaic form. Irregular
shaped patches of caleite may be seen. There is a
noticeable amount of actinolitiec hornblende in shreds,
patches and nests. Flakes of bright brown biotite
are intimately associated with the hornblende, and
both these minerals appear to be of primary origin.
Apatite rods occur. Glassy quartz veinlets traverse
the aplite, and pyrrhotite forms a- eonstituent of
these veinlets.

Origin of the Aplite and its economic Sigunificance.
—The aplite is an acid rock of igneous origin. It
oceurs in the form of dykes. The mineralogieal con-
stitution of these dykes, viz., quartz, orthoclase,
plagioclase, actinolite, biotite, apatite, ealeite, pyrrho-
tite and occasionally gold, suggests that they are
special differentiation products from some acidie
(granitic) magma. The interesting feature is that
the pyrrhotite—with which the gold is evidently asso-
ciated—may be regarded as an accessory constitnent
of the aplite, i.e., a part of the original magma.

The glassy quartz veinlets no doubt are contained
in minute contraction fissures formed in the rock dur-
ing its gradual cooling, and filled by the residual aeid
siliceous solutions containing pyrrhotite, and in places
possibly gold.

Petrology :

(a) The Greenstones—These, as shown by miero-
seopic examination of the core rock, have been
tremendously changed and altered, both physiecally
and mineralogically, as the result of dynamic forees
and chemical ehange. The phases of alteration are
numerous, but for practical purposes the greenstones
may be divided into (1) the reconstrueted amphibo-
lites, and (2) the hornblende-biotite-quartz schists.
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(1) The reconstructed amphibolite is the common
country, and this rock, together with its modifieations,
was ‘the main formation from the surface to 518 feet.
It is a dense green rock made up of a more or less
confused aggregate of hornblende prisms and plates,
often broken down into actinolitic fibres. In the less
altered rock the plates lie in all azimuths. The
hornblende plates may be seen undergoing dis
tinet earbonation and chloritisation.” ~ Caleite is not
infrequently segregated between the plates., Grains
and mosaies of quartz, with specks of black oxide of
iron and a little iron pyrites, make up the rest of the
rock. At 497 feet the amphibolite is more schisted,
chloritised and carbonated, while tale. makes its ap-
pearance.

(2) Hornblende-biotite-quartz schist—This rock
oceupies a powerful ‘zone of schisting from 518 o
597 feet 6 inches. This zone contains the two large
auriferous dykes, Nos. 6 and 8. ' In hand specimen
the rock-is beautifully banded, the alterrating bands
being made up of mosaics of quartz and caleite, horn-

" blende and biotite, the latier bands being subordinate.

(b) The Acidic Rocks—These are represented by
dykes, some of which are auriferous and represent
the so-called lodes. The dykes are of three types,
viz, :—

1. Felsite;
2. Aplite containing pylrhotlte ; and
3. Biotite aplite.

1. Felsite—Of the eight dykes recorded five were
felsite. It is a dense brownish to grey felsitic rock,
consisting mainly of a eryptoerystalline aggregate of
quartz and felspar, very often with numerous pale
greenish actinolite needles scattered throughout it.
The felsite is of no significance, because so far as this
examination has gone the felqtes do not contain any
gold and must be neglected. ,

2.

Aplite containing pyrrhotite~—~—This rock is of
great importance because it is gold-hearing., Aplite
is simply a fine-grained form of granite without dark
constituents visible to the naked eye. The pyrrhotite,
which possibly contains the gold—or in any ecase is
associated “with  it—is a sulphide of iron that is
attracted by the magnet. Pyrrhotite is brown, while
iron pyrites is brass-yellow. The pyrrhotite-bearing
aplite has already been deseribed when discussing the
nature and origin of the lodestuff. It is a medium-
grained white to grey rock made up mainly of quartz
and two kinds of felspar—orthoelase and plagioclase.
Ragged grains and patches of pyrrhotite are seattered
throughout this rock, in which it plays the part of
an aceessory constituent; that is to say, the pyrrho-
tite formed a part of the original magma from which
the aplite erystallised. - Glassy quartz veinlets, some-
times eontaining pyrrhotite, traverse the tplite, and
wherever they oceur values are likely to be good.

3. The Biotite Aplite—A eurious rock forms the
hanging-wall of the No. 6 and No. 8 auriferous dykes.
for a foot in the No. 6 dyke and 8ft. 6in. in the No. 8
dyke. At 548 feet it is an intensely altered rock with
the appearance of a biotite granulite, consisting of a
mass of seales and plates of brown biotite set in a
fine-grained mosaic of quartz and possibly felspar
with some caleite. At 596 feet the vock is somewhat




coarser in grain and is made up of calute, biotite
and hornblende in a quartz-felspar mosaie. At first
it was thought that this rock may have been a meta-
morphie_zone on the edge of the aplite dykes, but it
has finally been interpreted as a differentiation pro-
duet from the aplite and of increased hasicity. be-
cause: (a) it is not in both walls of the dvke; (b)
it has the ground mass appearance in 548; (e¢) at
622 feet is decided dyke with biotite; - (d) the ferro-
magnesian in the.aplite is the same; and (e) 'its
physical appearance suggests dyke rock.

Plate XI.is a eross section through the No. 1 bore,
showing the position of the rTock formations and
auriferous dykes passed through.

REPORT. OF No. 2 BORE, COOLGARDIE:

This bore. was commenced 250 feet due north from
No. L hore. “The direction of boring was due west and
the angle of :depression 60 degrees. Tt was commenced
on ~24th -Mareh -and completed on 15th - November,
1927. It reached a depth of 1,052.25 feet, i.e., a
vertical depth of 911. ‘)( feet and a horizonal distance
of 526 feet. ~

The object of this-bore was to' test at depth-the
auriferous acid dykes that had been worked to aboiit
300 feet in vertical depth in Tindal’s mine. The bore
passed through 22 dykes and the assay value of the
eore taken from these ‘dykes is indieated in the fol-
lowing ‘table :~—

%;sz Depth in feet. lz}llsr?;lg}? Rock. Assay results.
: ft. in.  ft. in.| 6. in. -
1 173 0177 0 4 0| Felsite Gold, Nil.
2 | 467 '9—482 0| 14 3| Veryfine gramed to felsitic rock do.
: . : with specks of sulphide
3 522 0533 0 11 0| Pale aplite—medium to fine- | 522f6.—525ft. : Gold, trace.
o grained and felsitic on foot | 525ft.—528ft, : Gold, nil.
. wall.  Impregnated with pyrr-| 528f6.~—531ft. = Gold, 3grs. per: ton.
hotite and containing glassy | 531ft.—533ft. : Gold, mnil. )
quartz veinlets i :
4 537 6547 9| 10 3 | White aplite strongly impreg--| 537ft. 6in.—539ft. : Gold, 6oz. 9dwt. 13grs. per ton.
nated with coarse pyrrhotite | 530£6.—541€t. < Gold, Ooz. :6dwt. Sgrs. per ton.
and g little fine-grained pyrites.| 541ft.—543ft. : Gold, Ooz. Odwt. 5grs. per ton.
Sulphldle veinlets present. 543ft.—545ft. 1 Gold, 0oz. 0dwt. 3grs: per ton.
i L 5451t ~—547ft. 9in. : Gold loz. 16d“f lgr, per ton.
5 563 6—565 3 1 9 | Dark felsite . ... Gold, nil.
6 570 0—871 0 1 0} Strongly felsitic dark dyl;e W 1th Gold, nil.
specks - of - pyrrhotite and
glassy quartz veins
7 575 0576 9 1 9 | Dark felsitic aplite with a little | Gold, nil.
) pyrrhotite : : Co :
8 580 4—587 0 6 8 | Pale aplite impregnated with | 580ft. 4in.— 5818t 10in. : Gold, Idwt. 5 grs. per.ton.
pyrrhotite—some in coarse | 581ft. . 10in.—583ft. = Gold, - 5grs. per ton.
patches 583ft.—584ft. : Gold, 3grs. per ton.
584{t.—585ft. :  Qold, 3dwt. 4grs. per ton.
585ft.—586ft. : Gold, 10grs, per ton.
) 586ft.—587ft.: Gold, 10grs. per ton.
9 589 0609 6| 20 6| 580f6.—595ft. : Darkaplite with | 589ft.—591ft. : Gold, 3grs. per ton.
numerous specks of sulphide 591t —593ft. : Gold, trace.
595ft.—6001ft. : Centre of dyke. | 593ft,—596ft. 9in. : Gold, nil.
Pale ﬁne-gramed aplite with & | -596ft. 9in.—597ft. 6in. : * Gold, 7dirt. 20grs. per ton
* considerable amount of fine- |- 597ft. 6in.—606ft. 6in.:  Gold, nil.
grained pyrrhotite and at | G06ft. 6in.-—608ft. 6in. : 'Gold, 5grs. per ton.
597ft. a distinct glassy quartz | 608ft. 6in.—609ft. 6in. : Gold, 1dwt. 15grs. per ton.
vein' with - pyrrhotite o
6061t.—609ft. 6in. : Dark felsitic
: - . dyke with speclss of sulphide
10 611 6615 0 3 6 | Dark felsite. without any sul- | Gold, nil.
. phide i
11 | 657 ' 0—658 0 1..0.[ Gray felsite ; Gold, mil
12 | 664 0—670 0. 6 O va somewhat felsitic aphte Gold, nil. © °
} with ‘a little pvrrhotlte
13 690 - 0—693° 0 3 0 | Dark felsite Gold, nil.
14 ;| 694 - 0—695 0 1 0 ) Gray felsite Gold, nil. C
15 | 713 0748 0O 35 -0.| Mostly a fine-grained to felsxtlc T13ft.—T730ft, : Gold, nil.
_ dark gray aphte with specks. | 730ft.—733ft, : Gold, ldgrs. ~per” ton.
* of pyrrhotite.  Rock dark from | 733£t.—T736ft. : -Gold, Bgrs. per ton.
- 739ft. to 748ft. and containing .| 736ft.—748ft, : - Gold, nil.
garnets.- No sulphide from !
740ft.—T748ft. )
16 | 751 3758 O 6 9 | Dark fine-grained garnetiferous | 751ft. 3in.—754ft. : (lold, nil.
. . : dyke with. no sulphides 754£t.—756ft. : Gold, traces.
N : : 756ft.—758ft. : Gold, Idgrs. per ton.
17 | 760 0—T764 O 4 0 | Fine-grained gray aplite with no | Gold, nil..
o . sulphides )
18 | 766 0—771 O 53 0| Pale fine-grained aplite with a | Gold, nil
Lo i o little pyrrhotite :
19 .1:79% 0—799: 0 60| Gray. felsite with: no sulphides Gold, nil.
.20 .| 806 8—808 0| -1 4. Dark felsite . Gold, nil. . :
21 | 810 0—S818 6 8. 6 | Dark gray felsitic aphte with 810ft.—813ft. : Gold, nil.
SRR S S little disseminated pyrrhotite | 813ft.—816ft. : Gold, trace.
Lo : . ‘| ‘816ft.-—818ft. 6in.: Gold, nil.
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Rereort oF No. 2 Bore, CoorgarpiE—contined.

g;k(g Depth in fect. gllfgilllglze Rock. Assay results.
ft. in. £t in. | fh in.
22 824 0—886 0 62 0 | From 824ft. to 8561t. nice looking | 824f6.—830ft. : Gold, a trace.
aplite with disseminated pyr- | 880ft.—841ft. : - Gold, nil
rhotite and occasional glassy | 841£6.——843ft. : Gold, 5dwt. 21grs. per ton.
quartz veins 843ft.—845ft, : Gold, 10grs. per ton.
856£t. to 886ft. dark mottled | 845f6.—851fk. : - Gold, nil.

granodiorite

851£t.—8531t. :
863ft.—855Lt, :
85516.—8581t. :
858ft,—381£6. :
881ft.—884dt. :
884£t.—8861%. :

a trace.
nil.
a trace.
nil.
a trace.
nil.

Gold,
Glold,
Gold,
Gold,
Gold,
Gold,

Nature and Ownigin of the Lodestuff.

Similar remarks apply to the lodestuff in both
bores. The general description of the lodestuff given
under No. 1 bore applies to No. 2 bore.

Out of the 22 dykes met with in the No. 2 bore
only two, viz.,, Nos. 4 and 8 dykes, showed evidence
of payable values. No. 9 dyke is only separated from
No. 8 by two feet of aclinolitic sehist, so Nos. 8 and 9
may perbaps be best vegarded as one dyke.

The No. 4 dyke is possibly the equivalent of No. §
dyke in No. 1 bore, and Nos. 8 and 9 are possibly the
equivalent of No. 8 in No. 1 bore.

The No. 4 Dyke—This extended from 537ft. 6in.
to 547ft. 9in., 4.c,, 10ft. 3in. along the direction of the
bore. Its vertical depth was from 466 to 475 feet
and its horizontal distance from the starting point of
the bore in a westerly diveetion would be 268 to 273.5
feet.

The values in this dyke, as shown in the above table,
ranged from 3 grains to 6Goz. 9dwts. 13 grs, per ton.
An assay from 545 to 547ft. 9in. gave loz. 15dwts. 1gr.
of gold to the ton. The gold is probably contained in
the sulphide, but I am strongly inelined to believe
that free gold was also present. Mr, B. H. Moore,
M.E., showed that concentration of the sulphide
greatly increased the value and he showed that free
gold was present. Simple panning gave 2.1 grains
of concentrate from 50 grammes of ove.

In hand specimens the ore from the No. 4 dyke is
a white granitie-looking rock impregnated with sul-
phides of iron and containing small glassy quartz
veinlets and veinlets of sulphide. It is a coarse-
grained aplite approaching a fine-grained granite.
The chief sulphide is pyrrhotite, but there is cer-
tainly some ordinary ivon pyrites in this ore.

Under the mieroscope it comsists of a mediumly
coarse holocerystalline aggregate of quartz and fel-
spar, the latter predominating and containing a lot
of plagioclase. Calecite interstitially arranged is not
uncommon and there are numerous rods of colourless
apatite. Nests and fragments of greenish chloritised
hornblende are scattered throughout the glide. Shape-
less patches and grains of pyrrhotite impregnated
the rock and a little erystallised iron pyrites may be
seen. Quartz veinlets traverse the aplite.

The No. 8 dyke, from 580ft. 4in. to 587ft., all con-
tained values, but the grade was very low, the highest
assay being 3dwts. 4gr. of gold per ton. The rock
from this dyke was, however, a pale pyrrhotitic

aplite. Section 4961, from 582 fee, was a very
felgpathie variety rich in plagioclase and eontaining
shapeless and ragged pieces of pyrrhotite dissemin-
ated throughout it. Some ecalcite was intergrown with
the felspar, and seattered plates of chloritised horn-
blende were noted.

The No. 9 dyke, from 589ft. to 609ft. Gin., gave
still poorer results than No. 8—as shown in the table.
A small piece between 596£t. 9in. and 597ff. 6in., near
the middle of the dyke, consisted of pale pyrrhotitic
aplite with glassy quartz veinlets containing pyrrho-
tite, and assayed 7dwts. 20gr. of gold per ton. This
result is no doubt due to special differentiation at this
point. The mext highest assay was 1ldwt. 1bgr. of
gold per ton from 608ft. 6in. to 609ft. 6in.  The
remaining nine assays were negligible. The No. 9
dyke was a good example of textural and miner-
alogical changes, as follows:—

5891t.-596f£t. 9in.: Dark felsitic non-sulphidic
type.

596ft. 9in.-60Lft. Gin.: Pale aplite with pyrrho-
tite.

601ft. 6in.-606ft. Gin.:
phidie form again,

606t 6in.-609ft. Gin.: Pale aplite with pyrrho-
tite.

Dark felsitic non-sui-

If the Nos. 8 and 9 dykes in the No. 2 bore corres-
pond to the No. 8 dyke in the No. 1 bore, it is clear
that 250 feet south from the Nos. 8 and 9 dykes therve
is a considerable improvement in wuniformity and
grade of values—as shown by assay results of No. 8
dyke in No. 1 bove. It is quite evident that the
felsitic types ave valueless and the economie develop-
ment of these dykes depends upon the relative pro-
portions of pale or white aplite rich in pyrrhotite or
quartz veinlets to dense dark non-sulphidie or felsitie
types.

Petrology.

The rock formations ave naturally similar to those
met with in the No. 1 bore. But the increased depth
of the No. 2 bore to 1,052ft, 3in. has revealed im-
portant features, viz., (1) a eonsiderable increase in
the width of the schisted zone info which the dykes
had intruded; (2) the presence of another dyke (No.
22) to the westward of the fwo auriferous dykes;
(3) the passing of the aplite by impereeptible grada-
tions into a rock rich in the ferromagnesian minerals
~—hornblende and biotite, viz., granodiorite; (4) the
fact that the sehist zone is riddled with acid dykes,
22 having been encountered in 1,052 feet of boring.



The roelk formations are as follow :—
1. Greenstones: Hornblende sehists and recon-
structed amphibolite, ete.
2. Acid Rocks: TFelsite, aplite and granodiorite.

1. The Greenstones~—The whole zone into which
the dykes have been intruded consists mainly of a
reconstrueted amphibolite and its modifications, viz.,
hornblende and actinolite schists with, in places
where greater chemical and mineralogical changes
have taken place, hornblende-hiotite-quartz schists.
A pretty uniform and consistent hornblende-
actinolite schist and a confused aggregate of horn-
blende, actinolite and tremolite occurs from' 615 to
750 feet. The rich No. 4 dyke is in actinolite schist.

2. The Acidic Rocks—These ave represented by
dykes, some of whieh are auwriferous and form the
lodes. The dykes inelude—

(a) the felsites;
{(b) the pyrrhotite-bearing aplites; and
(e) the granodiorite.

(a) The felsites.—These ave valueless and cal] for
little comment. Ten distinet felsite dykes were cut,
but the felsite oceurs also on the edge of the aplite
dykes or even in them, the latter occasionally con-
taining specks of pyrrhotite. They are eryptoery-
stalline aggregates of quartz and felspar, often with
disseminated actinolitic rods, which aceount for their
dark eolour.

(b)Y The pyrrhotite-bearing aplites, which form
the lodestuff, have bheen described under Bore 1. An
important feature rvevealed hy Bore 2 is that the
pyrrhotitic aplites do not all contain gold.

(¢) The granodiorite forms about half of No. 22
dyke on its footwall side. It is clearly a more basic
differentiation product from the aplite dykes. It
contains quite a lot of bright green hornblende and
brown bhiotite.

Summary of Conclusions.

The results of the pefrogrophic examination of
core from the No. 1 and No. 2 bores have vevealed
facts of considerable interest vegarding the geologieal
oceurrence, nature and origin of the ore deposiis.
Amongst the interesting conclusions that have been
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arrived at from these facts may be mentioned the
following :—

1. The geological oceurrence is in the form of a
series of dykes intruding a powerfully altered and
more or less schisted zone of reconstrueted amphibo-
lite.

2. The number of dykes met with was consider-
able, viz., 8 in No. 1 bore and 22 in No. 2 bore.

3. The dykes are made up of three kinds of rock,
viz.: (a) felsite; (bh) a dark diorvitic type—grano-
diorite; and (e) a pale to white aplitic type imprez-
nated with pyrrhotite.

4. The gold “values” are confined to the aplitic
type, the felsitic and dioritic types being absolutely
devoid of values.

5. Out of all the dykes encountered only four,
two in each bore, gave evidence of promise so far as
their gold contents were concerned. The dykes re-
ferred to are No. 6 and No. 8 in Bore 1, and 4 and 8
in Bore 2. FYor practical purposes No. 9 dyke in
Bore 2 may be considered with No. 8, from which it
is separated by only two feet of actinolite schist at
the place where the bore passed through it.

6. The Nos. 6 and 8 dykes in Bore 1 are large low-
grade formations made up of pale pyrrhotitie aplite
with glassy quartz veinlets at intervals. .These two
dykes contain very consistent values over 40 feet
where cut by the bore.

-

7. The No. 4 dyke in Bore 2 was 10ft. 3in. through
where cut by the bore. Assays showed values ranging
from 3 grains to oven 6oz. of gold per ton. The Nos.
8 and § dykes weve, on the whole, very low grade,
but assays inereased to 7dwts. 20gr. of gold per ton
where patches of pyrrhotitic aplite oeceurred. The
lavge proportion of felsite and non-sulphidie aplite
were responsible for the poorness of dyke 9.

8. The following table would seem to indicate that
No. 6 dyke, Bore 1, and No. 4 dyke, Bore 2, are one
and.the same; while No. 8 dyke, Bore 1, and Nos. 8
and 9 dykes considered together in Bore 2 ave the
same. The horizoatal distances are quite in aceord-
ance with what is known of the line of strike on these
dykes :—

Depth along inclina- | Distance Vertical Horizontal

tion of bore. through. depth. distance,
ft. in.  f6. in. 6, in. f6. i, fh i i, in. It in
Bore 1—Dyke 6 ... 549 0—564 0 15 0 476 0—488 0 248 6—282 0
Bore 2—Dyke 4 ... 537 6547 9 10 3 466 0—475 0 268 0—273 6
Bore 1—Dyke 8 ... 597 6—623 0 25 6 518 - 0—539° 6 208 0—311 5
Bore 2—Dykes 8 and 9 (as one) 580 4609 6 29 2 502 0—528 0 200 0—304 7

9. The most important rtoek is the pyrrhotitie 2—BORING AT SANDSTONE.

aplite, which forms the lodestutf and carried the gold.

10. " The most important mineral is pyrrhotite,
because it either carried the gold or is intimately
associated with it. Pyrrhotite is an interesting form
of magnetic sulphide of iron.

1. In June, 1926, six sites were chosen at Sand-
stone, and boring was commenced on 13th October
of that year. Three of these hores (Nos. 1, 2 and 3)
were put down vertically to test at depth the Bdack
Range reef, which has been followed in the workings

of the Black Range mine.  The ofher three boros



(Nos. 4, 5 and 6) are to be put down to test at depth
the Sandstone reef. which has been followed in the
workings of the Oroya Black Range mine. Five of
these bores have now been completed, and the sixth
bore is about to be commenced.

2. Boring at the Black Range Mine—Boring at
this mine was commenced on 13th Oectober, 1926.
Since this date three vertical bores have been eom-
pleted, as follows:—

No. 1 Bore, depth 852 feet.
No. 2 Bore, depth 762ft. 2in.
No. 3 Bore, depth 774 feet.

In each of these three bores a powerful ore channel
was met with, but the values disclosed were guite un-
payable. The depths of these channels are ag fol-
low:— ,

No. 1 Bore: lode channel 611ft. 6in. to - 640ft.,
t.e., 28ft. Gin.

No. 2 Bore: lode channel 589ft. 6in. to 616ft.
6in., i.e., 27£t.

No. 3 Bore: lode channel 567ft. to 585ft., i.e.,
18ft.

The highest values were from the No. 3 hore, where
the quartz from 573ft. 1lin. to 576ft. 2in. assayed
S5dwts. 11gr. of gold per ton. The next highest assay
was from 576ft. 2in. to 377ff. 3in. in the same hore,
where the quartz assayed 3dwts. Tgr. of gold per ton.

It should be remarked that the channels revealed
in these three bores were very powerfully schisted,
and bore evidence of the action and crushing by
tremendous earth forees. The enclosing quartz
dolerite had been broken down to calcite-chlorite-
leucoxene schist.  The schist, however, contained
practically no gold, the only gold of any note being
recorded from the No. 3 bore, as already indieated.

Details of No. 1 Bore:

General—This hore was put down vertically and
veached a depth of 852 feet. Between 611ft. 6in. ani
640ft. it passed through a well-defined channel, where
powerful schisting had taken place and the country
rock—quartz dolervite—had been broken down and
mineralogically reconstructed into a calcite-lencoxene-
chlorite schist. This channel is evidently the down-
ward extension of the Black Range reef. The whole
of the core from this sehist channel was assayed, but
the results were negative. Nine assays were made in
three-feet sections. Of these, eight samples contained
no gold at all, and one sample between 627 and 630
feet assayed three grains of gold to the ton.

There was only 3ft. 6in. of core from the surface
to 60ft. This was divided into four samples and each
was assayed separately, but no gold was found in
them.

Geology.—The order of succession of rocks passed
through was as follows:—

Depth. Nature of Rock.
6. in.  ft. in.
0 0--100 0 Rotten soft yellow and brownish fer-

ruginous rock (zone of oxidation).

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

611 6—640 O Lode chamnel made of calcite-chlorites
leucoxene schist.

640 0—852 O Tresh quartz dolerite with marked leu-

coxene,
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Petrology—The quartz dolerite is quite fresh. Tt
is dense, somewhat mottled, and medium to fine in
grain, showing white felspar and dark augite, with
prominent white leucoxene on wetted surfaces.
Occasionally glassy grains of quartz may be seen.

In section it is holoerystalline, and consists of pale
brownish augite, altered felspar, quartz, lencoxene,
and apatite. The felspar is ophitie, and micropeg-
matite is strongly developed.

Right up against the sheared channel at 640 feet
the guartz- dolerife is still massive, but it has been
broken down into a quartz-ealeite-chlorite rock. The
quartz is all that is left of the original minerals, the
felspar and augite being represented by ealcite and
chlorite.

Calcite-chlorite-levcoxene schist: This rock oceurs
hetween 611£f. 6in. and 640 feet, where the quarts
dolerite has been so thoroughly schisted and affected
by pressure and chemical changes as to produce a
calcite-chlorite-lencoxene schist. The foliation planes
are powerful; in fact the lencoxene has been drawn
oup into long streaks with their longer axes in one
direction. Traces of the original quartz of the dolerite
may be seen in the schist.

Details of No. 2 Bore~—The object of this bore was
the same as No. 1, viz, to test at depth the Black
Range reef. Tt reached a vertical depth of 774 feet.
Like the No. 1 bore, it was throughout in quartz
dolerite and its modifications. At 589ft. 6in. the lode
channel was entered and continued to 616ft. 6in. The
whole of the lodestuff was assayed, mostly in three-
feet sections, and with disappointing results, as shown
in the following table :—

From 589ft. 6in. to 600fL. . No gold.
600ft. to 603ft. ... ... Gold, 5 grs. per ton.
603£t. to 6126, lin. ... No gold.
612ft. lin. to 6156, 6in. ... Gold, l4grs. per ton.

615ft. 6in. to 616ft. 6in. ... No gold.

The following is a brief deseription of the rock
formations passed through:—

Depth. Nature of Rock.

ft. in. b
0 0— 97
97 0—589
589 6-—616

in.

0 Rotten rock from zone of oxidation.

6 Mottled quartz dolerite with leucoxene.

6 Lode channel consisting of schisted and
highly altered quartz dolerite with
quartz from 604£t. to 606ft. 6in.

616 6—774 0 Quartz dolerite.

Detdils of No. 3 Bore—This bore, in conjunction
with No. 2 and No. 3 hores, was put down vertieally
to test at depth the downward extension of the Black

Range reef. Tt was stopped at 774 feet.

Values.—In the course of this bore four highly
altered and ecrushed zones were met with.  Their
depth and values are as follow:—

Shear Zone. Depth. Assay result,
£ in. {6 in.
No. 1 .. 207 10—211 6 Gold, nil.

2 .. 497 9—501 3 Gold, nil.

3 ... B37 0537 10 Gold, nil.

4 .. 567 0—585 0
567 0—569 0 Gold, nil.
569 0—570 7 Gold, 10grs. per ton.
570 7578 11 Gold, nil.
573 11576 2 Gold, 5dwt. 11grs, perton
576 2577 3 Gold, 3dwt. 1gr. per ton.
577 358 © Gold, nil.



The No. 4 shear zone is evidently the main channel.
It eonsists of slightly pyritie carbonated and broken
up quartz dolerite, but not so noticeably schisted as
the rock from the nain ehannels in the Nos. 1 and 2
bores.

The gold seems to have been confined to the siliceous
(quartz) portion of the channel from 573ft. 11lin. to
577ft. 3in., but here the values were less than 6dwt.
of ‘gold to the ton.

The zone of oxidation ended at 86 feet.  Apart
from the four schisted and altered channels referred
to-above, the whole of this hore was in mottled quartz
dolerite similar to that met with in the Nos. 1 and 2
bores. At depth there is a tendency for the guartz
dolerite to:pass over in to epidiorite, e.g., S. 4867
and S. 4868, from 600ft. and 633ft. 2in., respectively.

3. Boring at Oroya Black Range Mine—Three
vertical bores—Nos. 4, 5 and 6—are to be put down
at this mine. to test at depth the Sandstone reef. The
Nos. 4 and 5 bores have been completed, and the No. §
bore was commenced towards the end of December,
1927,

The No. 4 bore was stopped at 700£t. 4in. and the
No. 5 bore at 753ft. 2in.  Although in both bores
well-defined shear zones were met with the gold eon-
tent was negligible, as will be noted under the de-
tailed deseription of each bore.

Details of No. 4 Bore—The object of this bore was
to test the downward extension of the Sandstone reef
which had heen worked in the Oroya Black Range
mine. It was carried down vertically to a depth of
700£t. 4in.

Two: rock formations were passed through, viz.:
{1) & dense aphanitic pale greenish rock -which
formed the general country vock, and (2) a dense
black dolerite dyke. )

The . country rock is a dense pale greenish fibrous
zoisite amphibolite. R. 1/4423, 8. 4911 from 700ft.
4in. consists largely of fibrous hornblende distributed
amongst reliet and possibly albitised felspathic ma-
terial with some clear zoisite. Small shapeless indi-
viduals of quartz are seattered throughout this mass,
together with graing. of what appear to be remmants
of leucoxene. This rock evidently forms a key to the
origin of the fibrous amphibolites which were pos-
sibly basic vocks of ‘basaltie to doleritic texture con-
taining quartz.. The country rock of the Nos. 4 and
5 hores is so eonsiderably different lithologically from
that met with in the Nos. 1, 2, and 3 boves, that it
may he of a different age—possibly belonging to the
older greenstones.

The details are as follow:—

Denth, Nature of rock formation.

ft. in.  ft. in.

0 0—115 0 Creamy-coloured oxidised rock.
115--0—295 0 Dense fibrous amphibolite.
295 0—296 0 White quartz.
296 0-—308 0 Dense fibrous amphibolite .

At 308ft. An inch shear zone,
308 0350 0 Dense fibrous amphibolite,
350 0—352 0 Channel I, brecciated amphibolite,
352 0—359 O  Dense fibrous amphibolite.
359 0—361 O Channel 2, brecciated amphibolite.
361 0—484 6 Dense fibrous amphibolite.
484 6—496 5 Tresh ophitic dolerite.
496 5-—505 5  Dense fibrous amphibolite.
505 5—508 &5 Channel 3, quartz with some iron pyrites

and mispickel.

508 5—573 0 Dense fibrous amphibolite.
573 0—580 © Channel 4, mainly quartz
580 0—700 4 Dense fibrous amphibolite.
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Sheared, brecciated and other channels—This bore
proved that considerable disturbauce had taken place
at different depths. Schisting and brecciation were
distinet and open spaeces filled with quartz were noted.
All the rock from these disturbed zones. was assayed.
The following are brief deseriptions of the structural
and other changes met with:—

Channel 1, 350ft.-352ft.: Crushed rock with a
cement of zoisite, epidote, and caleite, all re-
crystallised,

Channel 2, 395ft.-361ft.: Breceia of country
rock, epidotised and cemented by carbonates.

Channel 3, 505£f. 5in.-508ft. 5in.: Quartz with
some iron pyrites and mispickel i1 lath-shaped
erystals.  Only*1 foot of core obtained “over
these 3 feet.

Channel 4, 573f£t-577ft.: Mainly white guartz.
Only 1ft. 7in. of core received.

Channel 5, 577ft.-580ft.: Mainly quartz, some-
what cellular and iron-stained. Only 16 inches
of core received.

From these remarks it would appear as if the main
reef extended hetween depths of 573 and 580 feet.

Assays—Any rock material showing distinet struc-
tural or mineralogical changes, or any evidence what-

ever of the presence of values, was assayved. The
details are as follow:—
Depth. Result.
ft. in.  ft in.

Channel 1. ... 350 0-—352 0 Gold, nil.

2 ... 359 0—361 0O Gold, nil.

3 .. 506 5508 5 Gold, 21grs. per ton.

4 ... 573 0—577 0 Gold, nil.

5 ... 577 0—580 ¢ Gold, nil.

These assays show that the gold is in the guarts
and not in the breccia.

Details of No. 5 Bore~The object in putting this
bore down was the same as for No. 4 bore, viz., to
test the Sandstone zeef at depth. Tt reached a total
depth of 753ft. 2in.

This borve, like No. 4, passed through two similar
rock formations, viz.: (1) a dense aphanitie pale
green fibrous amphibolite, and (2) a black dolerite
dvke.

The details of the rock material met with are as
follow :—

Depth. Nature of rock formation.

ft. in,  ft. in,

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—508 0 Dense zoisite amphibolite.
508 0—514 0 No. 2 shear zone—similar to No. 1.
514 0-—523 0 Dense zoisite amphibolite,
523 0—531 0 Dense black ophitic dolerite.
531 0—603 6 Dense zoisite amphibolite.
603 6—610 0 No. 3 shear zone with quartz.
610 0—753 2 Dense zoisite amphibolite.
Shear Zones—Thix bove vpassed through - three

distinet shear or crush channels at the following
depths:—

No. 1 shear channel, 450 to 455 feet. .

No. 2 shear channel, 508 to 514 feet.

No. 3 shear channel, 603ft. 6in. to 610 feet.

The roek in these channels was crushed down in
large part into a ealeite-chlorite schist associated with
some quartz. The auriferous-solutions have evidently
missed these channels. :



dssays—The assay samples were taken from the
shear zones referred to, but the results were negative.
The details are as follow:—

Depth.

Assay results.
No. 1 shear zone ... 450ft to 4551t.

. Two assays: gold a

trace.
No. 2 shear zone ... 508ft. to 514ft. ... Twomnil; onea trace
No. 3 shear zone ... 603ft. 6in. to 610ft. No gold.

No. 6 Bore~—This bore is also to test the Sandstone
veef, At the present time it is down 273 feet, but
the material has not yet been examined (5th January,
1928).

3—~BORING AT AJANA.

A deep bore was commenced at Ajana in October,
the object being to test at a depth of about 700 feet
the lead lodes in the Surprise mine. This bore was
started on the western side of the lode at a depressed
angle of 55 degrees and a horizontal bearing of 86
degrees.

Boring began in decomposed weathered  granite,
which continued to 22 feet, when hard granite came in.
The granite extended to 415 feet, where a basic roci
was encountered. The bore at the present time (25th
Janunary, 1928) is down 730 feet, and the material is
under examination.

4 —GEOLOGICAL SURVEY OF KALGOORLIE,

Eighty-three rock sections were examined under the
mieroseope, and it is fortunate that, notwithstanding
their tremendous altevaiion, it was possible satisfaec-
torily to determine nearly all of them.

5—PETROLOGY OF WILUNA ORES.

Petrological investigations were earried out at
intervals during the year on material from the Wiluna
Company’s mine, submitted by the State Mining
Engincer and the Government Analyst.

The investigations for the State Mining Engineer
were made with the specifie object of determining the
genesis and mutations of the orve. A lengthy report
has already heen presented by the writer (Annual
Report, Department of Mines, 1925). Tt will there-
fore be sufficient to add the following extract from
rerent reports:-—

¢¢A remarkable feature is that there is no great

evidence of schisting and shearing. The maceration,
alteration, and rveconstruetion of the original rock are
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so great and thorough that yowr (State Mining En-
gineer’s) conception of a shatter zone is very sug-
gestive. The general mieroseopic evidence is in favour
of mashing rather than shearing.

““It would appear that, concomitant with or slightly’
subsequent to the mashing process in the shattered
zone, the rock mass was invaded by siliceous eax-
bonated, alkaline, sulphidie, and auriferous solutions
at high temperatures and pressures, with resultant
metasomatism and reconstruction of the quartz dol-
erite greenstone into its present form of lode stuff,
The granular sulphide of iron and prismatic forms of
mispickel are without doubt of primary origin.’”’

Amongst the material submitted by the State Min-
ing Engineer was a black rock with which the-writer
was unacquainted at the time his original report was
prepared. The rock in question eame from a dyke
which penetrates the west lode at the 200-feet level,
north of the Central shaft. It is dense, black, and
aphanitie, with a somewhat blocky tendency. In
places it was peppered with minute specks of:-what
proved microscopically to be leucoxene:  Many small
cleavage facets of felspar were scattered throughout
the specimen.

Under the microscope it iz seen to be made up of
a mass of small and more or less clear plagioclase
felspars lying in all azimuths. The ferro-magnesian
constituents have disappeaved; they have been re-
placed by patches of earbonates and pale green
chlorite, both minerals heing distributed interstitially
between the felspars. ’

The slide is peppered with small graing and patehes:
of leucoxenised ilmenite. The rock may be termed a
carhbonated chloritised dolerite,

6—PETROLOGICAL DETERMINATIONS FOR
THE DEPARTMENT AND FOR® THE
PUBLIC GENERALLY.

This forms part of the routine work, but there was
nothing of very special nature to rveport from the
material examined.

The Government Analyst submitfed a number of
rocks, amongst which the most inferesting were those
from the Tabba Tabba Tinfield, where remarkabla
garnetiferous zoisite-uralite schists were apparvently
derived from epidiorites along lines of shearing and
crushing. k

Other samples examined came from the York ‘dis-
trict, Mullewa, Lake Grace area, Beverley, Glenelg
Hills, Geraldton, and other places.
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