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Annual Progress Report of the Geological Survey for the
Year 1928.

1 have the honour to submit for the information
of the Hon. the Minister for Mines my report on the
worlk carvied out by the ollicers of the Geological
Survey for the year 1928.

STATE.

There has been no alteration in the personnel of
the professional officers, which comprises one Field
(teologist, one assistant Field Geologist, a half time
Petrologist and his assistant.

Mz, Glover, clerk-in-charge, having passed his final
examinations in Aceountancy, was transferred to the
Crown Law Department.

His position was filled by Miss F. Armstrong,
B.Se. The benefit and economy effected by the clerk-
in-charge possessing a scientifie training in Geology
has been amply evidenced in the produetion of a eard
catalogne of the Ceological literature of the State.
for author, subject, and locality, the collecting of
the necessary and relevant data for reports, prepar-
ing maps for reports, editing and the ability to reply
to much of the technical correspondence and every
day enquiries.

FIELD WORK.

On the fifth January, in company with the See-
vetary for Mines, I attended a conference in Ho-
bart, the main purposes of the meeting being to dis-
cuss Geophysical methods of prospecting aud par-
tienlarly to decide which were the best fields for ac-
tive experimental work. We returned to Perth on
January 27th.

At the latter end of February I visited Eradu
to lay out fresh bore sites and make a survey set-
ting out the relative elevations of the coal seams al-
ready cut in the first series of bores.

Continuing from Eradu I went to the Braeside
Mineral Belt and fixed ten bore sites in positions to
test the main lines of lead lodes at depths of from
250-400 feet.

Leaving Perth on May 8th in company with the
Seeretary for Mines T attended a second Geophysi-
cal Conference in Melbourne. T also attended the
Geological Conference held at Adelaide a few days
later. Minutes of these two meetings have been
supplied by the Secretaries of the Conferences. I
returned to Perth on June 3rd.

From June 3rd to August 24th my duties kept
me in Perth attending to accummulated correspondence
and preparing the Annual Report, ete. During the
last days of August a trip was taken to the Titz-
gerald River to sample the brown coal seam which
had been partly developed.

On September 13th a second visit was paid to
Braeside in eonneetion with the boring there, and
having completed that inspeetion I joined Dr. Wool-
nough at Port Hedland and travelled to the Frenev
Kimberley 0il Well at Poole Range to discuss the
situation brought about by striking oil when boring
in a wet hole,

Most of the month of November was occupied in
sampling the alunite deposits at Lake Chandler, in
company with Mr Bowley of the Government Ana-
lvst’s Branech. These deposits were thoroughly sam-
pled and my report is now waiting on the resnlts
of the analyses. A short break oceurred in the work
when I acecompanicd Mr. Broughton Edge to Ajane
to inspeet the lead deposits with the object of as-
certaining their suitability or otherwise for geophy-
sieal investigations,

Baly in December a short inspection was made
of the Proprietary Coal Mine to aseertain whether
a certain section of collapsed voof had left the sur-
face unsafe for railway traffic. The final trip for
the year was with R. Lockhart Jack while investi-
gating the water question for the northern area se:
aside for the 3,500 Farm Scheme.

In addition to the foregoing, at the request of the
Kungineer-in-Chief, inspections were made of the
Boya Quarry, Byford Brick Works, Canning No. 1
and No. 2 and Wongong reservoir sites. The text
of those veports, which were not made for purely
Jdepartmental purposes, is attached hereto.

I, R. Feldtmann and K. J. Finucane, B.Se., Field
(Geologists.

Practically the whole of the time of these officers
was spent in doing field work at Kalgoorlie for Dr.
Stillwell, who was collecting data for a speeial re-
port on the “Golden Mile”

Dr. C. 0. @. Larcombe, Petrologist.

The greater part of the petrological work consisted
of the examination of bore ecores from Coolgardie,
Mararoa G.M. Cue, Ajana, Blg Bell Mine, Harbour
Lights Gold Mine, Leonora, Sandstone, and Green
bushes. Some determinations were made of rocks
collected in the Kimberley District by the Govern-
ment Geologist and of various rock specimens sub-
mitted by the public generally.

T. BLATCHTORD, B.A.,
Government Geologist.

THE GEOLOGY OF THE TWO AREAS SET
ASIDE FOR THE DEVELOPMENT OF THE
3,500 FARMS, PARTICULARLY WITH RE-

GARD TO A WATER-BEARING ASPECT.
T. Blatchford, B.4., Government Geologist.

Geology——Portions only of the area under discus
sion have been geologically surveyed in detail, the
boundaries of the various voek formations being set
out on the plang in Bulletin 71.

Broadly speaking, most of the two areas lies on a
slightly elevated tableland consisting ecssentially of
granites which have heen intruded by narrow belts
of more basic rock, which in turn have been iniruded
by later granites. Remnants of very old sediments
undoubtedly of Pre-Cambrian age, also oceur but
gre of no great importance to the question involved,



Apparently the whole of the area remained above
sea level belween Pre-Cambrian and Miocene times.
During the latter period a submergence took place,
for undouhied remnanis of Miocene beds ean be found
as Iav north as Kojonup and Widgiemooltha. How
much further the oecean may have crept in is not
definitely known, but it is highly probable that the
submergence extended much further north than the
localities named.

Following Mioeene times the whols area gradually
rose cund no doubt the depressions weve left filled
with =ea water which on evaporation deposited con-
<ideralile quantities of salts. The extreme salinity of
the underground waters in the “dry” lake channels
is probably largely due to this vesidual salt. Most
of the salt in the underground waters, however, is
in my opinion derived from the southern winds which
are most persistent during the summer months. Right
along the south ecoast the rusting of ironwork is
most pronounced and is without doubt due to the
zalt in the air. Furthermore, all the rivers which
flow south ave more or less intensely salt. It would
be difficult to imagine that the snlt in these streams
was derived from the rvesiduals of the Mioeene ses,
seeing that most of the Miocene beds have been eom-
pletly removed from the catehments, and the under-
Iving rocks, though they may store water, are wost
unsuitable for water ecirculation. It should zlso be
noted that the ratios of the wvarious salls in the
undereround waters is very close to those of average
sea water.

Summing up the geological evidence as far as ir
mayv he applied to undevground water supplies, the
main factors appear to be the low vainfall, ahscrp-
tion hyv vegetation and intense evaporation during
the summer months. The arca is essentialiy a gran-
ite tableland eovered with shallow superficial de-
posits.  In the depressions, particularly the “drvy”
lake areas, the underground waters ave intensely
charged with salt, the salt being possibly partly de-
rived from the Miocene sea waters, but mostly from
evelie salte,

Cvelie salts [rom the sounthern winds are heing con-
stantly deposited, though no doubt this eradually
falls off as we proeeed north. .

Under these conditions it ig hardly to he expected
hat the arvea would contain extensive fresh surface
r wvndereround water supplies, and sneh do nof
weur.  There are no permanent surfacr wafer sup-
vlies, either salt or fresh. The records of under-
cronnd waters in the ereenstones and Pre-Cambrian
Arata show the supply at times to he appreciabix
hut the water iz invariably salt. Instances sneh as
it Westonia show that salt water is to be expected
n shundanee in anv extensive depression in the
sranite where there it no eivenlation of the water
Tn the instance quoted one mine alone pumped
G0.000 oallons per hony for several vears.

There ave, however. limited supplies of fresh un-
dereround water, and «nch have heen found almost
invariably in the drainages from the hicher portions
of the granite, particularly where there has been a
soneentration of cirenlatine water into a channel.
Fxnerience shows alsn that as the distanee from the
granite eatehment heenmes oreater the salinity of
sueh water inereases.

Tresh water has heen fonnd in isolated instances
along the eoastal area. vising to the surface or in
c<hallow welle,  Sueh oceurvences can he traced to
loeal and very limited eatehments where there is a
free drvainage. Theve is. however, a possibility of

obtaining limited supplies by closer study of simi-
lar condtions.

As a whole, however, the fresh water supplies must
be looked for in the surface depogits which have
been charged with rain waters flowing from granite
and to a mueh lesser degree, greenstone catchments.

BORING FOR COAL AT ERADU.

I. Blalchford, B.A., Goverwmenl Geologist.

The Bores——For convenience sake the horing at
Eradu may be best divided into at least two sections:
(a) those west of the Greenough River, (b) those
Iving to the cast of the river.

Western Section.—Two calyx hores, Nog, 1 and 2,
arve in this seetion. In No. 1 bore the top coal seam
was struek at a depth of 170 feet: in the second the
same seam was struek ai a level 43 feet higher. The
rock coves agree more or less in these two bores and
[ have no doubt that the same strata has been met
with in hoth. Fourteen chains norvth of the railwav
bridee and on the western bank an outerop of rock
is exposed which is very similar to the core from 90
feet in the No. 2 Bore. Taking this spot and the
90 feet level in the hore. the levels agree, so that if
the two strata ave the same, the strike must he come-
where in the direction of north west and south east.
Ag far as T conld aseortain (and the readings are
in no way to he considered aceurate) the dip of the
outerop on the viver hank varies from west to sounth
west, which is conlinatory as to the north west strike.
Tt is therefore reasonable for the present to assume
that the strata on the western side of the Green-
ough dips to the south-west and strikes north-west
and south-east.

FEastern Section—-There are three calyx bores and
four hand hores in this section. The plan of redneed
tevels shows that the top seam in No. 4 calyx and
Nos. 1, 3 and 4 hand bores was struck at practically
the same level while in the second calyx bore it was
met at a depth of 10 feet greater. There was no
trace of coal reported in either No. 2 hand hore ovr
No. 3 calyx, which has now veached a depth of 785
feet. T can mnotice a slight similarity between the
cores of No. 4 calyx and those of Nos. 1 and 2
calvx. but none hetween those of No. 3 ealyx and
either of the first three. No. 3 bore has been a dis-
appointment and the absence of coal is apparently
dune to faulting. This bore has also been very trou-
blesome to the drillers from 300 feet down fo the
present (785 feet). Practically no core has heen ob-
tained from the last 500 feet, and the enormous heap
of sand testifies to the amount of pumping which
has heen necessary to set in the casing. The last
two days the borve has been in shale and progress
mav improve from now on, but it is doubtful whether
the casing will not he seized again by the loose sand
coming from the sides.

On the plan showing the positions of the bores a
«pot has heen marked some 3% miles up the river
from the railway, where there is a distinet outeron
of chales, and seattered pices of coal were also found.
The chales are overlain hy three distinet heds of con-
olomerates embedded in a eoarse gritty sandstone.
The <hale heds were too mueh covered up with talus
fo permit an accurate ohgervation to he taken for
sfrika and dip. though it is evident the dip is to the
westward., probably south-westward. Tf the dip of
thess heds eonfinues to the south-westward and the
angle continnes the same or increases. none of the
present bores bas cone deep enouch fo reach them
tmless there is unknown fanlting.
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With regard to the No. 2 section it appears to me,
on the evidenee we row possess, that there is a strong
probability of the strata being movre or less horizonta
w this area, but that faulting has occurred some-
where in the vieinity of No. 1 hand bove and also be-
tween Nos. 3 and 4 ealyx bores.

To test the coal seamg further the following boring
should be undertaken :—

(a). In the western section the dip and strike
should be definitely deeided by a bore placed say
20 chains on the river side of No. 1 ealyx hore, near
the railway line, and on a surface level of 523 feei.
Coal should be struck here at belween 150 and 200
feet. 1f successful a seeond bore much farther out
on the dip should be put down to test the value ot
the seams at depth. The picking of the second sile
had best be deferred until the thivd bore is completed.

(b). In the eastern section the position is not so
clear. 1 would like much to see one bore put down
near the old calyx bore to tfest the seams more ac-
curately, for there is too great a diserepancy in the
logs of this and Nos. 3 and 4 hand boves to be satis-
factory. As No. 2 hand bore failed to reveal coal,
a calyx bore, say to 200 feet deep, should be put
down somewhere between the radu siding and rail-
way bridge to prove definitely what the dip and strike
is and whether the coal seams continue in this direc-
tion.

As No. 3 bore is at present going through a strata
not previously met with, this bore had best be con-
tinued, for if once abandoned it will surely fall in.
In this ease mueh will depend on whether drilling
can be continued.

(¢). Before removing the plant a hole should cer-
tainly be placed to go through the shales and coal
seams on Block 2756.

Since writing the Loregoing No. 5 borve has struck
the main coal seam at 135 feet or 91 feet helow
datum level.

This is the same depth at which the seam was
cut in No. 4 bore and so defines the strike as N.if.
5. W. Coal was struck in No. 1 and No. 4 hand bores
at 82 feet below datum and in No. 3 hand bove at T
feet. The strike defined by these hand bores is =0
close to that by the calyx bores 3 and 4 that it can
reasonably be assumed to be accurate.

The coal seams therefore, on the east side of th”

river strike N.E. S.W. and dip at the rate of o
feet in 28 chains,

BORING FOR MINERAL OIL
RANGE (FRENEY RIMBERLEY

AT POOLIS
OLL CO.

T. Blatchford, B.A., Governnient (ieologist,

In company with Dr. W. . Woolnough, Geological
Adviser to the Commounwealth Government, T visited
the oil hove at PPoole Range.

What has {aken place is briefly as follows:—

After exploring the sfrata to 1,000 feet with a
pilot hole a 10-ineh bovre was carried down {o 1,683
feet and all the top waters were cased off at this
point by cementing.

On resuming the boring with an 8-ineh lole, after
A oshort distance heavy water eame in again and
eventually rose to a level of 127 ft. from the surface.
Whether this water was due to the coment Failine:,
or whether it was a fresh-water horizon which was

5

struck, 1s not certain,  Boring was continued in a
wetl hole through varying strata to a depth of 2,083
Leet, when an ol was noticed couting the cable and
lioating on the water. This oil “show™ continued {o
a depth of 2,115 feet and then diminished; a re-
carrence, however, was noticed between depths of
2,117 and 2,151 feet, when boving was definitely
suspended.

first struck it was noticed that

When the oil was
the water had failen a depth of 15 feet in the hore,
but it Is not certain as to the exact time when this
The water level gradually rose to the
oviginal level. viz. 127 feet.

ocenrred.

When we arrived the S-ineh easing with the packer
had heen lowered into the hole, the packer being set
ta denth of 2,027 feet. The bottom
ol the casing which was resting on the bottom had
beea perforated to allow water to flow in.

in the casine o

Al attempts to Jower the water by bailing or
swabbing had failed. At all bailings while we were
j resent the water raised contnined undoubted “shows’”
of mineral oil.

Auaitempt was made by . Woolnough to aseer-
tain whether the packer was holding or not by pour-
ing « concentrated brine solution down between the
Li-tueh and S-inch easings and testing the water from
the bottom ol the 8-inch casing for salinity. Un-
fortunately the test failed. At present it is not pos-
sible to state where all the water in the hore is coming
frow, theugh it is certain that there is at least one
How above the oil sands struck at 2,085 feet.

There appears to be no doubt that genuine oil
sands have been strvuel, bhut it would not bhe reason-
able to suppose that any appreciable quantity of oil
would Low ito the bore with a head of water equiva-
tent to some S00 1bs. to the square inch aeting against
it.

Vhe oil, which has shown, more than probably repre-
=enifs o portion only ol what was liberated during the
aefual diliing,

As it is apparvent that every elfort should be made
fo try and te t ouf the<e undoubted oil sands in =
dry hio'e, ol as the apparatus required was not on
the spot and the rainy season about to start, it was
nnanimonsly deeided on the spot to mad up the bore
to the hotion of the 10-inch casing and so stop water
civenlation aod at the same time ensure the safety of
the hele.

Thi= wil' wive tme to obtain up-to-date expert
advive and parehase of the neeessary plant which
may be decelded on.

FITZGERALD BROWN COAL DEDOSITS,

T. Blatchford, B.A., Government Geologist.

A further visit was made to the Fitzgerald Coal
Deposits to semple the seam eut in a new shaft. The
coal seam was struek In this shaft at a depth of 10
‘eet from the surface and 9ft. Gin, of eoal was ex-
posed, with a further 3 feet of ecarbonaceous shale

nnmediately underlying.  Samples were taken as
follows 1—
From Shaft.

1. Carbonaceous shale or olay underlving eoal
seam over 3 Teet.
Conl—0-2" bottom section.



Coal—2-4"

Coal—4-6’

Coal—G-8

6. Uopal-—8-9" (7 top section.

Two samples were also taken from the
opening on the north side of the shaft
from which the bulk parcel is being
broken.

7. Top section over 2 97; boltom section over
2097, These two samples should indicate
the value of the bulk sample.

8. Another sample of coal was taken from a
bore put down on an outerop, about one
mile downstream from the shaft. The
seam proved to be about 8 feet thick at
this spot. Only one sample was taken
here.

G

A second bore was started some 300 yards up the
Susetta River, but failed to reach the coal seam.
This was due to the faet that a bed of wet sand or
{riable sandstone was cut and there was no suitable
casing sent with the boring tools.

1 found numerous blocks of coal in the river bed
about 1%%5 miles upsteam from the shaft, and have
1o doubt that the coal scam extends in that direction
for a considerable distance.

If the reported vesults of the two old bores be ac-
cepted, there seems to be little doubt that there is an
extensive deposit of brown coal, more or less proved,
with possibilities of a far greater area lying to the
east of. the river.

The following were the results of the analyses:—

Wheeler’'s Shaft.

Laboratory No. ... 2869 2870 2871 2872 2873 2874
Mark Clay Oft. to 3ft. | 0ft. to 2ft. 2ft. to 4ft. 4ft. to 6ft. 6ft. to 8ft. | 8ft. to Sft. Gin.
from bottom | bobtom section top section
Prorimale Analysis.
% % % % % %
Moisture ... 15-10 33-08 42-32 42-24: 42-45 37-64
Volatile matter (including 11-67 24-82 26-81 30-13 27-67 32-39
combined water)

Fixed carboa 6-41 14 24 14-47 17-50 17-32 18-17
Ash 66-82 27-86 16-40 10-13 12-56 11-80

106-00 100-00 100-00 100-00 100-00 100-00

PDRIVE FROM NEAR BOTTOM OF SHAFT IN CENTRE OF DEPOSIT.

Laboratory No. 2875/28  2876/28
Mark Top sec-  Bottom
tion over  Section
2ft. 9in.  over 2ft.
9in.
Proximate Analysis— % %
Moisture ... 42-93 43 40
Volatile matter (including com- 28-26 28-45
bined water)
Fixed carbon ... 16-39 14-63
Ash 12-42 18-52
100-00 100-00
Destructive distillation yielded—
Crude heavy oil (gallons per ton) 11.3 10-6
Residue 31-4 36-1
Prozimate dnalysis of Residue—
Volatile matter ... . 3-77 4-70
Fixed carbon ... 58-85 47-42
Ash 37-38 47-88
100-00 100-00
On artificiolly dried coal—
Crude heavy oil (gallons per ton) 20-3 18-8

Bors oN QUTCROP ONE MILE DOWN THE RIVER FROM
WHEELER'S SHAFT, 0PPOSITE OLD CAMP.
Laboratory No.—2877/28.

Proximate Analysis— %
Moisture 15+73
Volatile matter (including combined water) 767
Fixed Carbon 3-60
Ash 73-00

100-00

A parcel of 30 touns has been sent to England to be
tested by the Dvorkovitz Hydrogenation Process.
The results of these experiments are not yet to hand,
and it will largely depend upon them whether the

coa: deposits ean be put to eccnomic use.

PETROLOGICAL WORK.
C. 0. G. Larcombe, D.Se.

The following petrological work has been carried
out in this Department during the year 1928:—

a. Petrological examination of cores from the
bores at Coolgardie. -

b. Petrological examination of cores from the
boring done on the Mararoa Gold Mine

(Reedy’s), Cue.

¢. Petrological examination of corves from the bores
put down at Ajana to test the lead deposits.

d. Petrological examination of cores from the bores
on the Big Bell Mine, Cue.

e. Petrological examination of cores put down at
the Harbour Lights Mine, Leonora.

f. Petrological examination of cores from the last
of the horing at Sandstone.

». Petrological examination of cores from the

boring for tin at Greenbushes.

o

h. Petrological examination of rocks from the
Kimberley Arvea.

i. Petrological examinations for the Department
and the general publie.
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BORING AT COOLGARDIE.
(Tindal's G.M.)

a.

The No. 3 and No. 4 Bores—IMinal Report.

Boring was commenced at Coolgardie at the be-
ginning of 1927. It was completed in August, 1928.
Four bores were put down. The Nos. 1 and 2 hores
were reported on and details—tfogether with a plan
showing horve sites, Plate X-—in the Annual Report
for 1927.

No. 3 Bore.

1. This was started 100 feet north of No. 2 Bore
and drilled to a depth of 393ft. <din., where a hole
17 feet across was encounteved. Its angle of depres-
ston was 45° and dirvcetion westerly.

2. The record of vock formations met with is as
follows :—
Depth in foet. Nature of Rock.
0it. to 67ft. 11in. No core.
67ft. 1lin. to 1071t . Dense solid greenstone.
1071t. to 15786, Sin. Biotite-quartz rock.
1576, 8in. to 357it. . More or less massive green-
stone—in part schisted.
357, to 391ft. 3in. Powerful actinolite schist,
really “channel” rock.
5916, 8in. to 893ft. 4in. Lode. White aplite, impreg-
nated with iron pyrites.

3. Assays—-The only dyke met with in this bore

was the pale pyritie aplite at 391ft. 3in. This rock
consisted of pale aplife jmpregnated with fine-grained
iron pyrites and traversed by quartz veinlets up to
3-10th inch wide. The dyke eontinued to 393ft. 4in.
where the hore enfered a hole and was stopped. The
assay result of core between 391ft. 3in. and 393ft. 4in.
was i—
Gold: 12dwt. 20gr. per ton.

From 107ft. to 157ft. Sin. is a weathered fine-
grained clayey quartz-biotite rock not met with in
the other bores. Only 2ft. 3in. of core was oblained
from this rock, and in view of its different physical
and mineralogical nature it was assayed, hut no 2old
was obtained.

No. 4 Bore.

1. The No. 4 Bore was put down fifty feet north
of No. 5 Bore.

2. The total depth reached along the inelination
was 670 feet, i.c., a vertical depth of 580 feet. The
angle of depression was 60 degees and direction due
west.

oy

3. The zone of oxidation ended at 110 feet.

4, The dykes met with arve as follow:—

1, 187f6. Gin. to 202ft. 2in. Somewhat weathered and
with some intercalated
schist from 196ft. 6in. to
199ft. Sin. .

2. 577ft. 8in. to 581ft.... Dark dyke with a trace of

pyrrhotite.

. Fresh pyrrhotitic aplite with
occasional  veinlets  of
‘pyrrhotite.

4. G64ft, Oin. to 670ft.... Pyrrhotitic aplite—end of

bore. (This may be part
of No. 3 dyke.)

3. 610ft. to 660ft.

No. 1 and No. 2 dvkes contained no gold at all
The No. 4 dvke gave 2dwt. I7gr. of gold per ton
from GGGl Gin. to GG8Lt. Gin.: the remaining pat
ol the dyke contained no gold.

The No. 3 dyke contained remarkahly consistent
values from 6G10Lt. {o 658{t. The assay results ave
as follow:—

Depth. Gold per ton.
oz8. dwts. ors.
6101t. to G126 9in. ... 1 12
612ft. 9in. to 6L5fL. ... 1 7
6157t. to G18fL. ... 12 20
618ft. to 620ft. ... 1
620£t. to 622, 4in. 8 1
62216, 4in to 625§t ... 4 3
6251t. to 628ft. ... 2 9
6281{t. to 631t ... 7 8
6311k, to 06344t. ... 5 16
6341t. to 637it. ... 3 6
6371t. to 640ft. ... 10
64088, to 643 ... [ 16
6438h. to 646ft. ... 1 23
6465, to 64986, ... 4 14
6491t, to 662t ... 6 23
652£t, to 655t ... 2 13
655£t. to G648EL. ... 2 18
658ft. to 660ft. ... nil

5. The roek formafions passed through are as
follow :—

Depth in feet. Nature of rock passed through.

Oft. to 110ft. . Zone of oxidation ; weathered
greenstone.
1104t. to 169ft. ... Dense actinolitic greenstone.
169ft. to 187ft. fin. Schisted greenstone.

1878, Gin. to 196ft. 6in. Dyke rock—somewhat weathered
196ft. 6in. to 199ft. 8in. Greenstone schist
199ft. 8in. to 202{t. 2in. Dyke rock—somewhat weath-

ered.

202ft. 2in. to 577, Sin. Greenstone schist.

577ft. 8in. to 581ft. ... Dark dyke with a very litile
pyrrhotite.

5814t. to Gloft. . Powerfully altered and schisted
greenstone with some biotite,
610ft. to 660ft. ... White pyrrhotitic aplite with
veinlets, and, in places small
segregations of pyirhotite.
G60ft to 664ft 6in. Greenstone schist.
Go4ft. Gin. to 6701t . White pyrrhotitic aplite.

The above table shows that (1) the wain sechist
channel which carries the dykes commenced at 169
feet and continued throughout the hore. (2) The
hanging wall country of the No. 3 dyke is very
powerfully schisted, and this {act indicates that the
“channel” is qguite strong, as far north as boring has
heen carvied out. (53 The small dykes in the No. 1
and most southerly bore do not continue {his far
north, and (4) the bore ended in dyke roek.

6. The petrographic investigations show the ex-
istence of a very lavge and auriferous dyke along
the line of the No. 4 Bore, more or less continuous
from G610 to 670 feet. The two distinet dvkes met
with in the No. 2 Bove are not so evident in the No. 4
Bore, and they may have converged, with change of
strike, into the larger body.

7. Pelrology—-It was only necessary fo make a
study of one section of the rich ore between 0618 and
G20 feet, where the assay retuin gave an ounce ol
gold to the ton. Under the microscope the ore at 619
feet was a medium grained holoerystalline aggregate
consisting mainly of plagioclase felspar with smai.
extinction augles near albite. Some uniwinned aveas
are orthoclase.  Auch of the felspar has little shape,
thongh sone ol it is well hounded, at least on two
sides. The felspars are very slightly ecarbonated.
The amount of interstitial guartz is comparatively
small and allotriomorphie, znd is not infrequently



segregated into mosaie-like aveas. Biotite flakes ave
common. Patehes of chlorite and ecaleite are fre-
quent, the former evidently resulting from the altera-
tion of some form of hornblende. Alinnte rods of
apatite are seattered throughout the slide. The whole
rock is impregnated with ragged and shapeless pieces
of pyrrhotite.

bh—BORING AT MARAROA GOLD MINE, CUL.
(Reedy's Mararoa Leases.)
IMinal Report.

1. In accordance with the Government’s pro-
gramme, boring was commenced at this mine in April,
1928, and completed in September of the same year.

2. The object of the boring was to test at depth
the lode formation worked in the upper levels by the
Mararoa Company and tested to about 200 feet from
the surface where a ecrosseut was put out from the
bottom of the Prospecting Main Shaft.

3. Tive bores were put down and marked 1 to 5.
The location of these 15 shown on the attached plan,
and the augle of depression of each bore, depth
along inclination of borve, vertical depth of bottom of
cach horehole, position of lode channel along inelina-
fion of each bore, vertical depth of centre of lode
channel, horvizontal distance of centre of lode, and
assay refwrns from each lode met with are set out in
Table 1. (page 9).

4. Geology and Peirology—Only two rocks call
for veference, viz.:—A, the Country rock; and B,
the Lodestuft.

A—The Country Rock—This rock encloses the
lode and is powerfully schisted. Its main
constituent is a pale green hornblende which
occurs in platy, prismatie, actinalitic and
fibrous forms. Tale is often interlaminated
with the hornblende, giving the rock a dark
green and white banded appearance. In
some places biotite is common, and the foot-
wall of the No. 4 bore at 591 feet is a con-
torted actinolite-tale-biotite schist. In other
places carbonates are strongly in evidence.
The main congtituent is, however, some form
of hornblende.

The average type of country is a carbon-
ated hornblende-tale-biotite schist, showing
powerful foliation planes and in places dis-
tinet contortion—the result of enormous
pressure effects,

3—1he Lod-stuff.—(a) Mineralogical Constitu-
tion: The mineral constituents of the lode-
stuff ave quarts, felspar (plagioclase), ear-

e

honates of lime and magnesia (calcite and
dolomite), pale green hornblende, biotite,
sulphide of iron (pyrites and possibly
pyrrhotite).

Generally speaking the lodestuff is a dense
dark grey line-grained rock impregnated
with abundant grains of iron pyrites, and
sometimes with a brownish tinge due to the
presence of microscopic flakes of hiotite.
Under the microscope the lodestuff presents
the appearance of a mosaic of quartz, fel-
spar and caleite. A feature characteristic
of the ore is the presence of scattered plates,
libres and bundles of pale green hornblende.
In some places biotite is common. Irregular
shaped grains, pateches, and sometimes
crystals of iron pyrites are more or less
uniformly seattered throughout the quartz-
felspar-caleite mosaic.

(b) Origin : The lodestuff is a perfect
metasomatic replacement of the enclosing
country rock along a well marked line of
weakness or trunk channel-now represented
by the lode, where dynamic forees had full
play, and at the same time afforded an op-
portunity for the auriferouns, sulphidie, and
carbonated alkaline solutions to earry on the
processes of chemical alteration (meta-
somatism) whereby the country rock (horn-
blende-biotite-tale-schist) was converted or
changed into lode material. The change
from the country rock to lodestuff was
thorough. and complete, all that is left of
the former being seattered plates of pale
green hornblende in various forms. Only
highly heated and deep seated solutions
could affect such a change. The hornblende
may be seen changing into earbonates (car-
bonation). The tale in some places is almost
certainly derived from the hornblende, but
in the lode the tale is further hroken down
into carbonates and quartz.

5. Concluding Remarks—The petrological in-
vestigations into structure and mineralogical constitu-
tion indieate that the lode material penetrated by all
five hores is the same. The country rock is similar
throughout, and no foreign rock masses were en-
conntered. The lacic of values in the No. 5 bore may
be due only to the natural selective deposition
characteristic of lode formations, and probably vary-
ing condit'ons of temperature and width of channel
had some'hing to do with it. In any event the ore
is of distinetly deep-seated origin, and when taken
collectively the boring has fully justified itself.
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MARAROA GOLD MINE.

Lable [.—8howing dsswy Results, cle. from the jive Bores (1—5).

Vertical Q’el;'tical 1
_ Depth 3 s epth of Horizonta
No. of | Angleof ;IIOHIL,' in- | depth of | Position of lode channel | eontre of | distance of Depth in feet. Agsay Roesulbs.
bore- depres- | olination | bottom of | along inclination of bore (in Wode chan- centre of
hole. sion. of bore. hole (in feet). nel (in lode.
feet). feet.)
Assay—
(| 8675t, Gold: 1 dwt. 10 gr. per ton.
370ft. t Gold : 12 dwt. 3 gr. per ton.
1 15° L1181t 295654, 3671, o S7uft, 2637 20637 373ft. Gold: 6 dwt. 3 gr. per ton.
3761, to 377, (old : 1 dwt. 12 gr. per fon.
377t to 3TOft. Gold: 0 dwt. 3 gr. per ton.
(| 417ft. to 419ft. Gold: § dwt. 7 gr. per ton.
410f6. to 422it. Gold: 12 dwt. 4 ar. per ton.
422ft. to 425ft. Gold : 13 dwt. 16 gr. per ton.
2 60° 4641t 4021t. 4170t. to 438ft, 370 214 4§ 4261t to 428ft. Gold : 11 dwt. 10 gr. per ton.
428ft. to 431ft. Gold : 4 dwt. 12 gr. per ton.
4318t, to 4346t Gold: 10 dwt. 11 gr. per ton.
43416, to 4306ft. Gold: 4 dwt. 1 gr. per ton.
|| 436ft. to 438ft. Gold: 3 dwt. 22 gr. per ton.
(1 4504t 4531t. 6in. Gold: 0 dwt. 10 gr. per ton.
45316, 45616, Gin. Gold: 0 dwt. 5 gr. per ton.
456£t. 4591, 6in. Gold: 5 dwt. 9 gr. per ton.
4501t 46216, 6in, Gold: 0 dwt. 17 gr. per ton.
4062ft. 6in. to 465fL. 6in. Gold: 4 dwt. 9 gr. per ton.
3 H” 60O51E. H220k, 450ft. 6in. to 48486, 10in. 404 234 4 | 465ft. Gin. to 468ft. 6in. Gold : 16 dwt. 18 gr. per ton.
468f6. G6in. to 4711, Oin. Gold : 2 dwt. 4 gr. per ton.
471ft. 6in. to 474ft. Gin. Gold : Under 5 gr. per ton.
4741, 6in. to 47776, Gin, Gold: o dwt, 4 gr. per ton.
477ft. 6in. to 47916, 10in. Gold: I dwt. 7 gr. per ton.
47986, 10in. to 482ft. 10in. | Gold: O dwt. 10 gr. per ton.
L] 482ft. 10in. to 484ft. 10in. | Gold: © dwt. & gr. per ton.
(| 578ft. 6in. to 575{t. 6in. Gold : 2 dwt. 4 gr. per ton.
5751ft. Oin. to B577Eb. OGin. Gold: 1 dwt. 7 gr. per ton.
X 577ft. 6in. to 579ft. 6in. Gold: 6 dwé. 16 gr. per ton.
4 60° [ERA 5561t S73f6. Gin. Lo 589it. Gin. 503 201 41 5791t. 6in. to 581ib. 6in. Gold: 17 dwt. 5 gr. per ton.
5811t 6in. to 583ft. 6in. Gold : 10 dwt. 21 gr. per ton.
583ft. 6in. to 585ft. 6Gin. Gold: 18 dwt. 0 gr. per ton.
585it. 6in. to 587fb. 6in. Gold : 10 dwt., 4 gr. per ton.
| B87ft. Oin. to 580ft. Gin. Gold: 15 dwh. 1 gr. per ton.
5 60° 4681t. 4051t. 408ft. 7in. to 456{t, 366 211 The channel from 40816, 7in. to 436ft. did not contain any gold ;
only ome sample, 412ft. Oin. to 415it. showing a trace.

c—BORING AT AJANA,

Iinal Report.

Two bores were put down at the Surprise Lead
Mine, viz.,, No. 1 and No. 2.

No. 1 Bore~—This bore was put down at an angle
of depression of 55 degrees, in a direction North
86° Fast. Drilling was completed at 922 feet along
the inclination of the bore.

The object was to cut the lode ehanuel at a vertieal
depth of about 700 feet, but a careful examination of
the eore showed no lead ove, nor were there any
speejal indications of a lode channel.

The main rock encountered in this hore was a
garnetiferous granite containing pegmatitic and, in
places, very siliceous zones. IFrom 415 to 628 feet
the hore passed through a dark green highly-altered
basie to ultra-basic roek,

The order of sueeession of roek formations is
briefly as follows:—

Depth in feet.

Oft. to  Sft.

Nature of rock.

No core.

8it. to  22ft. ... Somewhat weathered granite.
22ft. bo B11ft. Garnetiferous granite.
311ft. 310ft. Gin. \reenstone.
319ft. Gin. to 333ft. Very siliceous alaskitic tock.
333ft. to 415ft. Granite.
41586, to 628ft. Highly altered basic to wultra-

basic rock.

628ft. 922ft. ... Garnetiferous granite, etc.

Petrology—The garnetiferous granite or gneiss is
apparently of great age, and probably the oldest rock
in the State. AL 761 fect the core was of unusual
interest, the section showing cordierite altered to

C. 0. &G LARCOMBE,
Acting Petrologist.

pinite, fibres of sillimanite, some green spinel, warm
brown biotite, and eurious bleached ash-coloured bio-
tites full of sagenitic webs.

The main orviginal basic rock was some form of
quartz dolerite or gabbro now vepresented by ecar-
bonated fibrous amphibolites with lencoxene and other
albitised forms. In places epidote-zoisite rocks with
interstitial quartz and sowe pale fibrous hornblends
were noted. Taleose rocks developed at other points.

No. 2 Dore—"This bore finished at a depth of 450
feet. Its inchination was 55 degrees.

Theve was not sufficient indication of an ore de-
posit of lead to warrant sending samples for
analvsis.

The rock formations passed through were as fol-
lowg 1—

Depth of bore. Nature of rock.

aft. 14ft. ... Zone of oxidation (0ft. to 4ft,
sand ;  4ft. to 10f6.: clay;
1066, to  14ft.:  decomposed
granitic rock).

14ft, 262ft. 9in. ... Garnetiferous granite and gneiss

with some pegmatite.

Three inches of granitic core
with a very little galena and
iron pyrites.

At 2681ft. 6in. . -

262ft. 9in. to 325ft. ... Very basic altered dyke rock.
Carbonated albitised and epi-
dotised quartz-dolerite.

325t. Yo 4504t ... Garnetiferous granite and gneissic

rock,

General Remarks-—Mr. Feldtmaun (p. 16, G.S.
W.A. Annual Report, 1920) points out that “the lode
may contain no ore even where the shear zone is of
moderate width, and shearing and breecciation are



fairly well warked.” It is quite elear that these bores
did not locate “ore,”” bul in view of the infense alteva-
tion and great age of these rocks, one cannot say
positively that no channel voek was wet with in these
hores.

Ad—BORING AT BIG¢ BELL GOLD MINE, CUE.

I ally five-hores were completed in prospecting the
Big Bell Lode. The second bore was abandoned at a
depth of 165 feet, and No. 2 new hore started from
near the same position.

The petrological determination and assays of hores
3, 4, and 5 are not vel to hand.

Report on No. 1 Bore.

1. This bore was started 75 {eet north of the
centre of the main shaft and 100 feet from the east-
ern wall of the lode. The direction of boring was
westerly and the angle of depression 45 degrees.

3

The hore was completed at 200 feet G inches
along its inelination. a vertical depih of 212 feet.
3. Frowm 0-55 fect there was no core.

3. Fyom 55-

107 feet consisted of hlack biotite sehist, At 107
feet a remarkable granulated and for the most part

pyritie quartz-museovite schist was wmet with. This

10

white schist, whieh forms the “formation” or lode
in this mine, continued definitely to 201 feet, i.e., 94

feet along the divection of inelination of the bore
or 68 feet in horizoutal width. Below 201 feet on

the western side of the lode the rock gradually passes
into dense dark siliceous hbiotite-actinolite rocks of
no value.

The suceession of rock formations met with is
hriefly as follows:—

0ft. to BB&it. ... No core.

55§t to 107§t Black biotite schist.

107ft. to 201ft. ... Lode or *formation”> carrying
values. Pyritic quartz-musco-
vite schist penetrated along its
foliation planes by innumer-
able pegmatite, alaskite, and
almost pure residual quartz
veins containing pyrites.

201ft. to 237ft. . Non-pyritic white sheared arkosic
sandstone.

237, to 300ft. Gin, . Dense dark aphanitic rock made
up of varying proportions of
more or less schisted biotite-
hornblende-quartz rocks with
some zoisite.

4. The values”™ in this bore were eszentially con-

fined fo the lustrous white guartz-muscovite schist
that extended from 107-201 feet. Details of depth
of core, amount of core received, nature of roek, and
assay results ave shown in Table 1.

Tarpre I,—BIG BELL MINE, CUEL.
Assay Values, No. 1 Bore—107ft. to 201 feet.

vastern side of the lode is not devoid of gold, but
the dense dark quartzitic Diotite-hornblende voek
whieh forms the western wall carries no gold at all.
On aceount of the friable nature of the lode-
stuff, its granular eharacter, and extrewe schistosity,

o

(e Assav Res
Depth in  feot. mg{’g;; @ Nature of TRock. (é’soﬁ’ﬁ}l)gt‘;ﬁ’
. ins. oz. dwts. grs.
107ft. to 114f. 3in. 0 10 Pyritie quartz-muscovite schist with occasional pyritic 0 9
) glassy quartz veins
11486, 3in. to 121fb. 4in. 0 10 Pyritic white schist with 1-inch veins of pegmatite o 9 1
12186, 4in. to 128ft. ... 1 2 Pyritic white schist 0 0 10
12846, to 132fk. 4in. 1 0 Strongly pyritic white sehist . 0 0 5
13286, 4in.  to 136ft. 4in. 1 6 Pvn‘ao white schist with 14in. vein of glam qua,x tz and 1 9 9
“small pegmatitic veinlets wp to lin. wide
136ft. din. to 140ft. 4in. 2 0 White schist with alaskite veins ... . 0 4 6
140ft, 4in. to 146ft. Tin. 2 6 Mainly white schis yritic 6 1 0
14616, 7Tin. to 152ft. 2 1 Pyritic white schish 0 3 19
1521, to 15686, ... 1 3 White schist with a little alaskite 0 14 4
1565t. to 162ft. 8in. 2 0 Pyritic white schist 0 4 1
. 162f6. 8in. to 165ft. ... 2 0 do. do. 0 11 7
1651t, to 169ft. Gin. i 10 do. do 0o 1 2
1696, 6in.  to 172, Gin. 1 6 do. do. 0- 3 22
17266, Gin. to 1756ft. Gin. 1 3 do. do. . 0o 3 11
17506, Gin. to {78ft. 10in. 10 White zchist broken by pemn atite veins 0 15 6
178f6, 10in. to 182t. 10in. 1 4 Pyritic white schist 0 218
18286, 10in. to 186ft. 10in. 1 6 do. do. 0 5 11
186ft. 10in. to 191ft. Tin. 10 Alaskite and strongly pvutlo *‘fl“LSQ\ qua)i./ veins u]‘ to 07 10
) lin. in white schist
191ft. 7in. %o 1961t. 6in. 20 Glassy alaskite veins in white schist 049
106, Gin. to 201ft. 20 Poorer and faintly pyritic schist with some ]'wm ﬂltf* . o 0 10
in addition to the foreeoivy, Further assavs weve  the wastern wall of the lode, and (2).the dense dari
perde inovider to test (1) the black biotite selist on quarizitic-looking vock from the western wall,
Depth (in feeb). Core received. Nature of the rock. Assay result of averaged samples.
601, to 78t 10in. 3 feet Biotite schist (eastern wall) Gold : Nl
761 10in, to 107f6. ... 9 feet Biotite schist (eastern w JH) ... | Gold: 5 gr. per ton.
20118, to 300it. Gin Dense dark quartzitic biotite- hoxn\ lemlc Gold : Nl (8 assays made).
rock (western wall)
These as=ays show that the biotite schist on the it did not core weil. 1t was therefore arranged that

should be collected in about 2ft. sections.
Sixty (60) samiples were taken in this way from be-
tween 100 and 237 feet. The assayv made from an
average of these 60 samples vielded:—

Gold: 4dwt. per ton.

the “lines”

[l
2 op
agr.



6. The Auriferous Zone—The ore body or “for-
mation” earrying the values may perhaps be best
regarded as a buge low-grade type of lode formation,
The rock which makes up this lode is remarkably
typical in appearance, viz., a powerfully schisted and
somewhat granulated quartz-muscovite sehist with
distinetive white pearly lustred faces parallel to the
foliation planes.

This schist has a sugary to granular appearance,
und is more or less impregnated with grains, par-
ticles, and small erystals of irom pyrites. A feature
of this white schist 1s its intrusion—along its folia-
tion planes—by pegmatitic, alaskite and glassy veins
and veinlets of qguartz, often pyritie, and ranging
from as much as two inches thick to mere streaks
and veinlets.

There would seem little doubt that the pusition and
extent of the “values” ave controlled by the dispo-
sition of material emanating from the acid magmas
that supplied the pegmatites, alaskite and quartz,
and at the same time carried the gold and sulphide
of iron.

7. Nature and Origin of the Lode Material—
This remarkable white quartz-muscovite schist is made
up wieroscopically of a more or less uniformly-
grained mass of quartz partieles, shapeless and in
places sharp-edged, and presenting cuite a mosaie
appearance with some felspar. Thousands of pee-
fectly straight rods of muscovite are arranged in =
wonderfully parallel fashion throughout the quartz
1osaie, and nothing seems to interfere with the par-
allel alignment of the muscovite rods. Graing of iron
pyrites are seatteved throughout this quartz-museo-
vite schist.

The extreme granulation, great proportion of
auartz, remarkable development of muscovite, to-
gether with the microscopic pseudo-clastic appear-
ance, suggest a sedimentary origin for this roek. A
close petrographic study of the core from 220 feet
indicates that the original rock was a fine-grained
siliceous avkosie sandstone of wuniform grain, with
some white clay.

Metamorphism has produced small rods of horn-
Ilende, while some muscovite is present.

1

While this arkose sandstone was in the zome of
liowage, or under great shearing stress during its
later stages of metamorphism, aeid auriferous and
pyritie solutions were squeezed into and through this
ptass ol quartz-muscovite schist, which fovimed a eon-
venient and natural trunk chanunel for the passage
of solutions. In this way countless pegmatitie, alas-
Kitie and pyritic glassy quartz vein: and veinlets-—
together with their associated gold—were introduced.
Adter final solidification and settling the lode forna-
tion was developed, to be later revealed hy erosion in
its present form. The origin and mode of ocenrrence
of this deposit is certainly of more than passing
interest.

teport on No. 2 Bore.

1. This bore was started 130 feet south of the
centre of the main shaft, and 100 feet from the east
wall of the lode.

2. TIts direction was westerly, and angle of depres-
sion 45 degrees.

3. The bore was stopped in lode formation at 163
feet on account of some trouble in drilling,

4. The following
through :—

0ft. to 59it.

50ft. to 63ft.
63ft. to 165ft.

is a record of rock passed

. No core.

. Biotite sehist,

. Lodestuff—pyritic quartz—museo-
‘vite schist with pegmatite, alask-
ite and guartz vems and veinlets.

5. The ore-body started at 63 feet and continued
to 165 feet, i.e., 102 feet along the direction of the
hore or a horizontal distance of 72 feet. Af 165 feet

the bore was still in lodestuff,

6. The deseription of the lodestuff given in the
report on No. 1 Bore applies also to this hore. Values
were more or less consistent from 59 to 165 feet, ay
shown in detail on Table 1. An interesting feature
is that the biotite schist on the eastern wall iy aurif-
eTous.

7. For reasons similar to those given in the ve-
port on No. 1 Bore, 37 samples of “fines” were taken
trom 59 to 156£t. 10in. An average assay vielded :—

Gold—3dwt. 9gr. per ton.

BIG BELL MINE, CUE.—No. 2 Bore.

.. ‘ore v peanl
Depth in feet. rege(i)ved. Nature of rock. Aq(;?] 'te()j;?)].fs'

ft. in. oz. dwt. gr.

50f%. to 631, 0 9 Biotite schist 0 1 10
63ft. to  G4ft. 4 5 White schist with some 01<1°SV qumt/ 0 2 14
G411, to  6Sft. 1 0 White schist with 1lin. of glassy quartz 0 0 21

68ft. to T1ft. L do. do. do. do. nil
T1ft. to  T4it. 0 7 White schist . . 0O 1 2
74ft. to 7L .. 0 10 White schist \\\th mrlhe veins ... 0 4 7
771, to  TOft. 3in. 6 8 Strongly pyritic sandy schist, tnmmalml\(’d amd \\ﬂh G 9 19
crhsﬂy quartz veins

79t 3in. to 83ft. 9in. T 4 Pyritic schist with glassy veins ... 0 6 23
83%t. 9in. to 8Bt O 10 Pyritic schist ... 6 0 21
86f1. to 881t 6in. 0 9 Strongly pyritic sclust with mmu’ce 01‘1%\ qn ut/ R mnlvt\ 01 1T
88ft. Gin. to 90ft. Gin. T 0 Psntlc schist . 0 10 5
90ft. 6in. to 93ft. ... 1 0 “Pyritic schist with qumL/ \emlet% 0 4 23
93ft. to 95Tt 3in. 1 0 Pyritic sehist with little pegmatite and some qum’r/ v elnq 0 10 16
0956, 3in. to 97t 9in. 1 1 Pyritic schist . o 0 5
97ft. 9in. to 100ft. ... 0 10 Pyritic schist with ) 3y’1 itio alaskite veinlets 0o 2 7
100f1t. to 102ft. 5in. 0 6 Pyritic schist e o 1 12
102ft. 5in. to 105f6. ... 10 do. G 1 5
105ft. to 109ft. Hin. 1 0 Pyritic sehist with qmu"c/ “veinlets 0 2 14
100ft. 5in. to 111ft. %in. 0o 9 do. do. do. . 0o 9 22
11164, 9in.  to 114ft. 1in. 10 Pyritic schist . 0O 1 23
114ft. Tin. to 116ft, 4in. 1 0 Pyritic silicified Qohwu W 1th a 1111 qmuU vein ... 0 3 22
116ft. 4in. to 121ft. 6Gin. 1 0 Stronfrly pyritic schist . 0o 11 1
121ft. 6in.  to 1247t 9. a 11 Glassy quartz with some w hlto SC]llsi O 2 9
124ft. %in. to 127f. Qin. 1T 0 Granular pyritic schist 0O 0 5
127ft. 9in. to 130ft. ... 0 6 Pyritic schist, white 0 1 23
130Ft. to 135ft. 6in. 0o 3 thht.v pyvritic white Schlst W, 1Lh toummhne O 2 14
185ft. 6in. to 137ft. 8in. 0 3 ?omnmhmsul pyritic white schist . o 1 12
187ft. 8in. to 139ft. 9in. 0 5 Slightly pyritic white schist with some f"IdS‘\ quartz 0 1 21
139, 9in. to 141ft. 10in. 1 0 P\Htlc white schist with one quartz vein o 0 21
141ft. 10in. to 144ft. 10 T)vlltic schist with small qumt/ veinlets ¢ 0 21
1441t. to 146ft. 7in. 1o Pyritic schist . 0 1 15
146ft. 7in. to 149ft. 0 5 Heavﬂv pyritic qc}ust W 1th orhsqx qut/ \ems 0O 0 21
1490ft, to 151ft. 1 0 Pwltlc schist O 0 5
15116, to 153ft. 3in. 1 0 do. 0 4 17
153ft. 3in. to 158ft. 0 4 Core mixed with @ludoc . 0 4 12
1591t. to 165ft. 1 1 Pyritic white schist with glassy qua,rtz Yoins ... 0 6 13




Lteport on No. 2 New Bore,

1. Owing to difliculties met with in drilling the
No. 2 Bore, it was stopped in lodestuff at 165 feet,
and the new No. 2 Bore started 2 feet east and 1
toot north of No. 2 Bore.

2. The bore was completed at 231 feet. Its direc-
tlon was westerly and angle of depression 45 degrees.

3. The suceession of rock formations cut by the
bore is briefly as follows:—

Depth in feet.

0. to  48ft.
18ft. to 63t

Nature of rock,

. White micaceous schist.
. DBiotite schist with some quartz
veinlets.

Lode or * formation  carrying
values. Pyritic quartz-musco-
vite schist penetrated along its
foliation planes by innumerable
pegmatitic, alaskitic and pure
¢lassy quartz veins and veinlets
carrying iron pyrites.

. Biotite schist with glassy quartz
veins and garnets.

63t to 212ft. Gin.

21206 Gin to 21778,

2171 to 23306, . Pure white hardened and semi-
schisted metamorphosed arkose.
23510, to 28106, Dark greenish dense hommblende-

biotite quarbzites and schists,
in places garnetiferous.

¥rom the above table of rock formations it will
pe seen that this bore started in white micaceous
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schist which continued to 48 feet. Biotite schist fol-
lowed Ivom 48 to 63 feet. The lode proper com-
menced at 63 feet and continued without a break
to 212ft. Gin., i.e., 140ft. Gin. along the divection of
the bore, or a horizontal width of 106 feet. The
western wall of the lode passes from biotite schist
mmto a somewhat massive but semi-sehisted white rock
showing cleavage facets of muscovite. This roek is
metamorphosed arkose. It extends to 235 feet, ..,
a thickness of 18 feet. This arkose gradually passes
into remarkable hornblende-biotite-quartz schists and
quartzites, also evidently of sedimentary origin,
which continues from 235 feet to 281 feet—the end
of the bore.

4. dssay Results—(a) The “values” in this bore
were essentially confined—as with the No. 1 and No.
2 Bores—to the lustrous white quartz-muscovite
schist and its assoclated acid igneous veins of alas-
iite, quartz and pegmatite, the whole “formation”
extending from G3ft. to 212ft. Gin. Details of depth
of core, amount of core received, nature of lodestuff,
and assay results arve shown in Table I.

N

(h) Tn addition to the assavs of the lode forma-
tion shown in Table 1. other assays were made as
follows i—

Core

Depth in feet. :
el received.

Nature of rock.

Assay result,

0ft. to 11t Gin. Mealy white micaceous schist Gold + 10 gr. per ton.
LIt to 48ft. Sin. Similar to Oft. to 111t . Gold : A trace.
481%. to G3ft. 12in. Biotite schist with 1fin. honey-coloured | 1T dwt. 12 gr. per ton.

quartz veins

It should be distinetly noted that these assays from
Gft. to G3ft. cannot be by any means regarded as
representative, because only 23 inches of corve were
saved out of 63 feet. The assays were made in order
to ascertain—

(1) if there was any gold in the white sehist be-
vond the limits of the typieal lode forma-
tion; and '

(2) whether the biofite-schist was auriferous.

This is of interest because the presence of glassy
cquartz veins and “values” in the biotite schist indi-
cate a probable contemporaneous origin of this rock
with the lode formation.

(¢) On aceount of the friable nature of the lode-
stuff, so-called “fines” were collected at intervals of
ahout 2 feet—just as was done with the No. 1 and
No. 2 bores. These were assayed with the following
results :—

(1) An average ol 28 samples taken from be-
tween 145ft. 7in. and 200ft. vielded—
Gold—4wt. dgr. per ton.
(2) An average ol five samples between 200£(
and 2127t, 5in. yielded—

Gold—1dwt. Ogr. per ton.

(3) An average of 11 samples between 212ft.
S, and 23601.-—hevond the limits of the
main schisted ¢hannel and not regavded
as typical lodestuff, vielded—

Gold—10gr. per ton.

5. The Lude Formution.—This was made of the
same material as was met with in the No. 1 and No.
2 Bores, viz, a somewhat granulated guartz-musco-
vite schist impregnated in places with iron pyrites
and traversed along its foliation planes by small veins
and veinlets ol glassy cuartz, pegmatite, and alaskite.
A somewhat detailed deseription of the physieal fea-
fnres, mineralogieal constitution and nature and
origin of this lode material was given in my report on
the No. 1 Bovre.

6. Detrology-—Petrological  investigations have
stown fhat the oceurrence and origin of the ore de-
posit, as well as of the eountry rock at the Big Bell
Mine, ave of more than ordinarv interest. Petro-
grapbically theve is (1) the Lode Formation, and
(21 the Country Rocle——the latter being practically
confined to the western side of the deposit.

. Lode Iormation—-The granulated pyritic
auartz-muscovite schist, of which the lode is compos-
od, has been generally described in the report on the
No. 1 Bore. In origin it most probably represents
suavkose, originallv of the nature of a medium-
grained siliccous saudstone made up of uniformly
sized quartz gvains and graius and plates of felspar,
with some sporadic scales of muscovite, Under con-
ditions of exfreme metamorphism, accompanied by
heat, compression, shearing and schisting, the origi-
nal arkose was converted into its present form, viz.,
the guartz muscovite sehist. It is probable that dur-
ing the period of sehisting the auriferons sulphidic
stliceous solufions were squeezed through the schist,
and in this way originated the multitude of veins and



veinlets of pegmatite, alaskite and quartz, which are
responsible for the “values” and consequent develop-
ment of the lode formation.

2. The Country Rock—The country rock on the
western wall of the lode formation.

In No. 1 Bore the lode formation passes by grada-
tions into a solid white and semi-schisted rock which
is a metamorphosed arkose. In the No. 2 Bore (New
Bore) there is 19 feet of this rock, followed by dark
green dense hornblende-biotite guartzites and schists.
The whole of the country rock is also apparently of
sedimentary origin, and whether it develops horn-
blende, hiotite, zoisite or garnets depends on

ia) The chemical composition of the original
sediment, and

{b) The temperature and pressure effects asso-
ciated with recrystallization.

The conditions of sedimentation no doubt changed
from time to time, and the amount of sand, felspar,
clay, mud and so on repeatedly altered, produecing
at least three types of sediment. These types, to-
gether with their metsmorphie produets, were pos-
sibly as follow:—

Original Rock. Metamorphic product.

T. Arkose—a porous mixture The lode formation—a
of quartz sand and fels- granular sugary quartz
par with a little mus- muscovite schist.
covite.
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II. Ferruginous argillaceous
sandstone or grit,

Mealy Biotite— quartz
schist, e.q., eastern wall
of lode formation—
55ft. to 107ft. No. 1 Bore

591t. to 63ft. No. 2 Bore
48ft. to 63{t. No, 2 New
Bore.

ITI. Dense ,[fine-grained argil-
laceous sandstones.

(¢) Hornblende-zoisite
quartz schist and quartz-
ite.

(b) Biotite-homblende
quartzites.

(¢) Hornblende-hiotite
quartz schist.

It would appear as if the lode formation developed
in the white sandy arkose which lent itself to per-
fect schisting, and formed a channel or line of weak-
the siliceous solutions that
made the pegmatite and associated quartz veins, for

ness eagerly sought by

naturally these solutions would vise along the line of
least vesistance. The sediments in the western wall
developed dense hard hornblende-biotite guartzites
which offered resistance to and naturally diverted the
main solutions into the channel represented in the
lode formation.

BIG BELL MINE, CUE.

Assay Values from No.

2 New Bore—=6314. to

212ft, Bin.

. . Core - S Agsay Results
Depth  in  feet. received. Nature of rock. (Gol(}{ per ton.
ft in. oz. dwt. gr.
6316 to  G4ft. 0 10 Quartz muscovite schist with quartz veins ... 0o 0 10
641t to  87ft. T 0 Quartz muscovite schist . trace
671t. to 697t 1 3 A large 2in. quartz vein in white @Olmt nil
“Guft. to T4t 0 10 do. do. do. nil
*741t. to  82ft. 0O 6 White schist with quartz veins ... 0 4 23
83ft, o S8t 2 1 Strongly pyritie white schist with sev e\m] n]aksv C\laff/?' 0 6 ¢
veins 2. thick
]81t. to  90lt. 1 8 Pyritic white schist ['race
90ft. to  92ft. ... 2 0 ane white schist with small q\mi/ ‘\nd pewma’mioxe}na 0 0 5
Gts, to  94ft. Tin. 2 0 Pyritic white schist with glassy quartz veinlets ... nil
95{t. to 100ft. ... 2 6 do. do. do. do. nil
1001, to 100ft. Bin. 1 6 Pyritic white schist 0o 2 21
100ft. 6in. to 103ft. ... 1 6 Pyritie schist, white o 1 7
LO3ft. to 108ft. ... 2 8 Pyritic white schist with qumL/ veins ... o 1 7
*108tt. to 1171t Tin. 102 do. do. do. 0o 2 9
*117(t. 7in. to 126ft. ... 1 10 do. do. do. 0 1 10
*126{t. to 132ft. Gin. 0 5 do do. do. o 1 17
#1326, Bin. to 138ft. 6Gin. 1 0 Pyritic schist with many glassy qualt/ “veius ... 0O 5 6
*138ft. Gin. to 147 .. T 0 Pyritic schist with pegmatite veins 0 3 Il
*1471t. to 175f6. 10in. 2 0 do. do. do. 0o 4 1
#1750t 10in. to 179tk 6in. 0 9 Slightly pyritic white schist 0 4 1
[79ft. 6in. to 181fh. 8in. 1 10 Pyritic white schist o 6 8
1815t. 8in. to 184f6. ... 1 2 Pyritic white schist 6 6 18
*184t. to 186ft. Jin. 0 5 Pyritic white schist with ])ei_fma,tlio \emlft\ o 1 7
*#|86ft. Jin. to 190ft. ... 0 Pyritic white schist 6 9 19
1901t. to 1921t 1 0 While sebist with very hLLle p‘,n’ms 0 0 14
192{1. to 195ft. 2 0 do. do. do. ... nil
19516 to 200ft. 3 0 Semi-sehisted white rock ... 0 0 5
200ft to 206ft. ... 30 Non-pyritic white schist ... il
206tt to 208{t. Gin. T 0 do. do. do. nil
2081t. 6in.  to 210{t. ... I 0 Pyritic white schist e 7 13
2104, to 212 6in. 1 8 Non-pyritic white schist ... ngl

Note.—\White schist = Quartz muscovite schist.

*The amount of core taken from these depths cannot be

regavded as sufficient to give a reliable average assay retum.

e~—BORING AT HARBOUR
LEONORA.
Report on No. 1 Bore.

bore was put

LIGHTS MINFE,

1. This down at an angle of 60 de-
2. Tt passed through a zomne of oxidation from
0 to 160 feet.
3. TFrom 160 to 253 feet the country was a strong-
ly chloritised hornblende roek.

4. From 253 feet to the end of the bore-~306 feet,
the bore passed through a most powerful schist chan-
nel—really a siliceous carbonate schist. Tt consisted
maindy of earhonate with quartz mosaies,

5. The whole of the rock from this sehist chan-
nel (253-306 feet) was assaved. Seven samples con-
tained no gold at all, and one zample from 273 feet,
to 277 feet 8 inches assayved a trace (under 3 grains
of gold per tom).



Report on No. 1 New Bore.

1. This hore was put down in a westerly dirvec-
tion at an angle of depression of 60 degrees. Aliong
its inclination 3t reached 797 feet, 4., a vertical
depth of 690 feet.

2. A highly altered and powerfully schisted ear-
honated belt of eountry came in at 253 feet and con-
tinued to at least 636 feet, i.e., 583 feet. The whole
of the rock between 253 and 317 feet, i.e., 64 feety
was assaved, and then averages were taken from 317-
450 and 524-636 feet.

A summary of the 30 assavs made of core from
253 to 450 and 524 to 636 feet is as follows:—

From 253 to 311—Gold: nil.
311 to 317—Gold: 1 dwt. 23 gr. per ton.
317 to 343—Gold: nil.
343 to 350-—Gold: trace.
350 to 398—Gold: nil.
308 to 416—Gold: trace.
416 to 450—Gold: nil.
5324 to 636-—Gold: nil.

In addition to the above cove assays 22 samples of
sludge from between 280 feet and 600 feet (each
sample of sludge was taken in 10-feef sections) were
averaged and assaved, with the following results:—-

rom 280 to 440 feet—Gold: 1 dwt. per ton.

440 to 600 feet—Gold: 14 grs. per ton,

3. Geoloyy and Petrology.~—This bore was started
in votten oxidised ground which continued to 164
feet. .\ green chloritic greenstone rock—probably
from epidiorite~—continued from 164 to 253 feet. At
253 feet a verv distinetive and strongly schisted and
foliated zone was encountered. 'This zone was char-
acterised by its abundance of carbonates. The rock
was made of alternating white and dark green bands,
the former consisting mainly of a mass of granular
carbonates with mosaics of quartz. The dark bands
form well-marked foliation lines of chlorite and hio-
tite.. (irains of pyrites arve occasionally met with.

This foliation zone of carbonated quartz-chlorite-
hiotite rock continued to maintain its distinctive
mottled and banded character from 253 feet to 636
feet, and the ereater part of this zone of 383 feet
was sampled and assayved with negative results shown
in paragraph (2),

From 636 feet to the hottom of the bore, 797 feet,
the average {vpe of the country was a fine-grained
eveenstone made up of a mass of minute actinolite
needles thronehout whiech small plates of biotite, elear
patehes of ¢martz and some small seales of chlorite
were distributed.  Very dense biotite-caleite schist
riddled with veinlets of earbonate oceurs at intervals,
e.q., at (80 feet.

The order of suecession of rocks met with is hriefly
as Tollows:—

Depth in feet.

0ft. to 164ft. ...
164ft. to 253ft. ...

Nature of rock.

Rotten oxidised rock.

Chloritic greenstone—probably from
epidiorite.

Powerfully schisted and foliated zone
of mottled, banded white and dark

253ft. to 636ft. ...

green calcite-quartz-chlorite-biotite
schist.
6367t to T07ft. ... Fine grained actinolite-biotite rock

alternating with bands of dense
biotite schist with veinlets of white

carhbonates.
4. The hore indicates, as a result of petrologieal
examination that at the Harbour Lights Mine there
is a powerfnlly foliated and highly earhonated zone
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of banded caleite-quartz schist with some ehlorite and
hiotite, extending from 253 to the viciniby of 636 feet,
Iving hetween a chloritic greenstone that was prob-
ably a medium-grained epidiorite and a fine-grained
actinolite rock.

As the zone from 253—636 feet was so highly alter-
ed, carbonated and in places pyritic most of its was
averaged and assayed.

The true lode stuff in this mine would only be a
morve highly pyritic form of the rock found in the
foliated zone. Such a rock was only noted over 1
foot 4 inches from 544 feet 5 inches to 545 feet
inches. Here it was a strongly pyritie, siliceous car-
bonate schist, but it contained no gold.

From 636 to 797 feet the actinolite and biotite
rocks are absolutely barren of any definite minerali-
sation or channels sufficiently altered to regard them
as lode formations, and, consequently no assays were
made.

Lodes could be developed in this country, especial-
lv in the highly foliated zone between 253 and 636
feet, but along the direction of this bore no payable
lode was discovered.

f—BORING AT SANDSTONE.
Fnal Report.

Six bores were »ut down at Sandstone. The first
three hores (1, 2, and 3) were put down vertically
to test at depth the Black Range Reef which had
been worked in the Black Range Mine. The other
three bores (4, 5, and 6) were put down lo test at
depth the Sandstone Reef which had been worked in
the Ovoya Black Range Mine.

DNetails of the fivst five bores weve published in the
Annual Report for 1927 (pages 149 and 150).

Report on No. G Dore.

This bore reuached a total depth of 828 feet. It
was put down vertically.

The following assays were made:
About 19ft. ... Quartz and ironstones. Gold : zil.
594ft. 4in. to 597ft. 7in. Sheared rock on footwall of dolerite

dyke. Gold: mil
... A foot of white glassy quartz,
804ft. to 805ft. ; the rest siliceous

fractured fine-grained greenstone.
Gold : nil.

803ft. 6in. to S05ft.

Ore Deposits.

At 54, Hu. the footwall coantry came in beneath
the black dolerite dyke. It was somewhat semi-
schisted from H94ft. 4n. to BI7fL. 7in, and then
passed into a partially shattered and cracked zone
not worth assaying.

Beiween 804 and 805 feet there was a foof of
olassy white «¢uartz in somewhat fractured dense
oreensione,

It looks as if the No. 6 bore passed through
country where the main shear zone had become

broken up through lack of strength of earth forees
at this point in the mine. Apart from the assays
made there was no rock sufficiently sheared, silicified,
or mineralised to warrant further assaying.

The rock formations passed through were as fol-
Tows:—

0ft. to
150£t. to

150ft. ... Zone of oxidation.

585it. 8in. Dense grey greenstone similar to
that in the Nos. 4 and 5 bores

504ft. 4in. Black dolerite dyke.

828ft, ... Dense grey greenstone,

585ft. 8in. to
594f6, 4in. to
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g—BORING AT GREENBUSHES.
Final Report on First Hight Bores.

The object in horing at Greenbushes was to test
the pegmatitie lodes at depth. Up to date (31-1-1929;
eight bores have been completed.

Assay Results.

The number of the bore, its angle of depression,
number of dykes eut, naturve of lode and assay ve-
sults arve set out in Table 1. Trom this table it will
be noted that the dykes cut in the bores contain a very
low percentage of tin; in no bore was 1 per cent.
recorded, the highest value being 0.91 per cent. in
the Cornwall Lease.

The Cornwall Tease gave by far the best results,
the amount of tinstone (cassiterite), though small,
being consistently distributed throngh the dykes.
Segragations of tinstoue are likely te be met with in
such an arvea. The large dyke on the “Dixie” Lease
proved disappointing where cut by the hove—a trace
being the highest assay. The extremely swall dylkes
on the Lost and Found Mine were distinetly stan-
niferous.

Petrology.

The petrology of the avea bored resolves itself into
(1) Granitic and allied pegmatites with which the tin
is associated, and (2) the Country into which the
evanitic rocks have intruded themselves, viz., recon-
structed amphibolites and hornblende sehists.

1. Granitic Rocks—The dykes eut by the hores
vepresent a varvietyv of acidie rocks ranging from
somewhat granular biotite granite, through normal
pegmatiftes and albite-rich rocks to alaskite and glassy
quartz veins,  The rocks examined may he placed in
five groups, viz. :—

A, Tourmalinised aeid granites showing much
quartz and white felspar. These white rocks,
somewhat sugary in appearance and at other
time grading into flne-grained biotite gran-
ite.  Tourmaline in black prismatic forms
and masses—blue-hlack under the miero-
seope—is common, and at 270 feet in No. 2
hore irvegular pieces of hrown cassiterite
were noted.  These strongly tourmalinisad
eranitic rocks were common in the boves on
the Cornwall leage, and they were more or
legs consistently stanniferons,

(ireisen, a puve quartz-white miea rock, was
not abundant. Tt was met with in No, 1
hore on the Cornwall Tease, where it
assaved 0.22 per cent. of tin dioxide.

(. Peowmatite. A novmal form of pegmatite, i.e.,
a coarvse quavtz-felspar-miea rock in hig
plates, was recorded from No. 4 bore on the
Cornwall Tease, wheve it vielded 0.20 and
0.27 per cent. respectively of fin dioxide.

D, Alaskite, d.e.. an almost pure glassy quartz
voek with a little felspar, or in places n»
felspar at all, was recorded from the Corn-
wall T.ease, hut its tin contents were very
low, viz. 0.004 per cent.

T, White athite vock having the appearance of a
white erystalline marvble, bat much harder.
Tt is made of a holocrvstalline aggregate of
an albitie felspar with occasional lumps of
quartz. Tt appearved to form the large dvke
in the No. 5 hore on the “Dixie” M.L. 632.
The tin contents of thisz albite rock are
practically nil.

=
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2. Reconstructed Amphibolites and Hornblende
Sechists—These rocks constitute the ecountry roek of
the area into whieh the pegmatites and other acidie
stanniferous dykes have foreed their way. They ave
of some interest hecause they may easily be mistaken
for hornblende gneisses, wheveas they are products
of extreme dynamie metamorphism and reerystallisa-
tion frowm hasie vocks of the-dolerite-gabbro type.

In the No. 1 Bore at 272 feet on the Cornwall
lease the roek is dark green and mottled owing to
an admisture of dark fervo-magnesian mineral with
white te glassy grains and cleavage facets. Under
the mieroscope the mineral contents are: hornblende,
hiotite, plagioclase, qumartz, magnetite, and apatite.
In plain light the rock is seen to consist of water-
clear material crowded with prisms, eross-seetions,
and irrvegular-shaped pieces of hright green horn-
blende, associated with a considerable amomnt of dark
brown plates and cleavage flakes of hiotite. Between
the hovnblende plates iz a morve or less granulated
mass of plates and shapeless pieces of clear and well-
twinned plagioclase with some quaviz.  Colourless
rods of apatite are common in the water-clear ma-
terial, and black grains and patehes of magnetite ave
frequently seen. The voek is a reconstrueted biotite
amphibolite.

In No. 6 bore at 245 feet on the South Cornwall
Lease iz o similar vock, but without biotite and
strongly sehisted. Tt ig a tvpieal hornblende schist,
almost identical with that figuved by Harker (Pet-
rology for Students, Fig. 91, p. 325), and stated to
have been derived from: the metamorphism of a dol-
erite.

My, Favquhavson dezeribed (G.S.W.A. Bull. 59,
pp. 172-175) what arve evidently similar rocks under
the heading of “Amphibolite aund Hornblende
Sehists.”

In the Lost and Fownd Mine the rocks are fine-
erained hornblende schists. At 113 feet in the No. 8
hore the hand specimen is a dense dark green semi-
sehigted greenstone.  Mievoscopically it is a mass of
siall prisms of green hornblende with minute inter-
=titial avaing of felspar and quartz. The whole rock
s studded with elear graing of sphene and oceasional
eolonivless pirees of epidote.

In the Ne. 5 bore at 145 feet the vock is heavily
biotizsed. and forms a biotite hornblende sehist.

Concluding  Remarks.

The petrological investigations show that the ares
covered hy the first eight hores is made up of recon-
structed amphibolites and hornblende sehists of vary-
ing grain and frequently typical mottled appearance.
Peomatites, and other varieties of granitic rocks,
often characterised by mueh tourmaline and in places
some finstone, have foreed their way through these
schists. Tt has been pointed out that the tourmaalinised
rocks, oreisen and pegmatite <howed the most con-
sictent tin eonfents, whereag the white albite voek was
almost barren of tin. Tt is twportant to note that
where seen under the micvoscope the finstone formed
an aceessory thongh primavy constituent of the rock.
Althoagh where cut hy the borves on the Cornwall
Lease the tin contents cannot be regarded as payable,
it is of inferest to note the consistent in contents
in the dykes. TParable ore is simply a concentration
of the ecassitevite, and these dyvkes showing “eon-
sistent tin contents” are likely zones along which to
look for segregations or patches of payable ore.
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TABLE T.

BORING AT GREENDUSHES. AS8SAY RESULTS Rre., OF BORING FROM THE FIRST 8 BORES.

No. |Angleof
of depres- | Dykes cut (Depth in feet). Nature of roek. Assay result
Bore, | sion.
Cornwall Lease. ,
O,
1 45° A, b6t to  56it. Oin. Pegmatite-glassy quartz, felspar and white mica . | Tin dioxide (Sn0, ) ... 6002
B, L7, to 17246, 4in. Alaskite . Tin dioxide (S3n0, ) ... 0-004
€, 24380, to 24646, ... (tarnetiferous toulmahmsed qu'utz-muscowte pegma‘mte Tin dioxide (Sn0,) ... 0-22
2 45° 263{t. to 271ft. 3in. Heavily tourmalinised guartz-felspar pegmatite .. 263ft. to 265ft. 6in. . Sno tra)co
2651k, 6in, to 268t $00, ... 038
26816, to 270ft. lin. Sn0, . 0-91
270ft. 1in. to 27ift. 3in. $n0Q, ... 0-19
3 45° (1) 105ft. to 118ft. ... Medium-grained saccharoidal quartz-felspar reck with { 105ft. to 107ft. Sn0, 0-16
tourmaline 10716, to 100ft. Sno, 0-12
109t. to 111ft. Sn0, 0-83
111£t. to 113ft, 3n0, 0-17
(2) 120ft. to 125ft. ... Medinm-grained tourmalinised saccharoidal guartz- | 120ft. to 122ft. Sn0O, 0-09
felspar vock with white mica, and in places patches of | 122f6. to 124ft. Sn0, 0-16
pure white felspar (albites ?) rock 12416, to 125ft. S$nQ, trace
(3) 232ft. to 253ft. 6in. Mzzlnly w}lute albite (?) rock with some quartz and a little | 252ft. to 253ft. Gin.... Sn0, trace
ourmaline
4 45° (1) 115ft. to 116ft. ... | Coarse greisen with some tourmaline .. .. | 115ft. to LL6f6, . Sn0- 0-13

(2) 198ft. 3in. to 200ft. 1in. | Tourmalinised pegmatite with coarse white mica -1 198ft. 3in. to 200ft. 1in. Sn0s 0-57

(3) 212ft. to 215ft. ... ... | Tourmalinised greisen . .| 2121t to 214ft, 6in. Sn0O- 0-20
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(3) 220ft, to 223ft. %in. White aplitic rock ... ... | 220ft. to 223{t. 9in. No tin.

(&) 249ft. to 266ft. ... Pegmatite ... 24214, to 245ft, 6in. No tin.
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258ft. 4in. to 266ft. No tin.

(5) 273it. to 201it. 2in. Quartz-felspar rock ... ... | 273ft. to 201ft. 2in. No tin.

(6) 307{t. to 403ft. ... Granular saccharoidal qll.l]LL rock <o 397ft. to 403ft. Sn—a trace.

South Cornwall.
[ 45° (1) 133ft. to 1471t ... Tourmalinised greisen with white to creamy course- | 133ft to 147ft, No tin.
grained quartz felspar rock

(2} 190ft. to 200ift. Tourmalinised quartz-felspar rock with garnef ., 199ft. to 200ft. Sn—a brace.

() 231ft. to 2356fk. 6in. Tourmalinised medium-grained pegmatite with white mlm 233ft. to 235it. 6in. Sn—a trace.
231it. to 233ft. . No tin.

Lost and Found Mine. Yo
7 45° 124§t o 125ft. 6in.... Tourmalinised medium-grained white quartz-felspar rock | 124ft. to 125t 6in. Su0 0-90
] 70° 122{t. 2in. to 122ft. 6in. Quartz-felspar rock with specks of tourmaline ... .o 122ft 2in. to 122ft, 6in. Sn0O, 039
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The Frgures in brockets indicste the fenglh of core recovered From £he
corresponding sectiorn of borng.
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Figares m brockebs indicsle the lenglth of core recovered fromm the Corvresponatng

secérorn of é&w)‘:y.
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Section N?1 Bore
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Frgures in brackels mdicste bhe length of core recovered Ffrom Lhe correspomihing
secltion oF Loring.
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Figures 1 brackels indicste bhe lenglth of care recevered Frorm bhe correspond g

secérporn of baring.
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figures i brockels mdiaste the lnglh of core recovered From Hie Correspondag
seclron of boring.
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Figures i brackels mdicate the fenglh of ‘ ~ ‘
s0ction of boring gth of core recovered From the correspording
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Flgures 1 breckels indieste the lenglh of core recovered from the COrresoomcing

secblon of bormg.
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rigures m brackels indicale Lhe fenglh of core recovered from the corresponding
section of boring.






