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Compared with previous years, a greater propor- 
lion of the Stab’s time for the calendar year 1917 
was dex-oted to writing reports rather than field work. 
This was due mainly to the accumnlation of informa- 
tion, which had been previously collected, assuming 
such proportions that it was found necessary to write 
it np ready for the printer bePore x fresh programme 
could be nndertaken. 

The results me evidenced by the fact that during 
the year six new pnblications hax-e been issued; two 
are complete for the printer, and eight more are in 
hand and mostly completed. 

Thro~ighout the year the work has been carried 
out on similar lines to those adopted in previous 
years. More attention, homewr, is being given to 
the study of the occurrences of base iiietals ancl lication. 
niinerals of economic value. I n  conjunction with The Director e Surrey was also e 
tlie latter, experiments are being carried on in the portions of the year on field work in tlie Yalgoo 
TLaboratory with regard to our Clays, Potash min- Goldfield, which 
erals, etc., the results of which will be felt in tlie year. 
near futnre, and which should be of great value to  Otherwise he was en 
intending manufacturers. IIandbook tlier p 

An increase in the Cheinical Staff and a more ex- g this 
tensire Laboratory wonlrl greatly anqincnt this sec- 
tion of tlie work, and no doubt ten2 to establishment 
of iadustries at present non-existent in the State. 

writings will continue to stand out in bold relief, by 
his death the State loses one of its leading geologists 
and a source of information difficnlt to replace. 

C. S. Ilonman is now on tlie Western Front doing 
liis bit “for us” and his country. 
him in being one of three to pass all 
before leaving for a Commission i 

There has been no other chang 
of tlie pe~*mment Staff. 

We 

Owing to  Afr. Woodward’s demise, the field work 
of the South , bnt 
his notes and s are in the hands of the Director 
of the Survey, and being prepared by him for  pub- 

list accom 
aclniinistrative work of the ofice. 
of the field Sta 
in  which each officer worked, also th 
occnpied in each district. 

TIlEl STAFF. The followin 
In  the early part o f  the year the Snrrev met with by each officer 

a serions loss in its Staff by the death, after a very of Billletins written &ring the year, sliovs clearly 
h i e €  illness, of Etany Page Woodward, the Assist- the vorli accomplished for the period nn 
ant Government Geologist. As one of onr pioneer and  needs n,o further comment on my ixw 
qeologists, Mi.. Woodmrd posessed a personal Lists of publications issued, ready f o r  printer, or  
li-nomledge o f  the qreater portion o f  tlie State such in progress, together with a description of Speci- 
as few men, if anv, possess, and ilioiigli ninny of his inens donated, are appended. 

For the remainder 
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ANNUAL REPORT 
Assistant Geologist : 

The first two months of the year were occnpie 
in completing Bulletin 71. This work was materially 

have been furnished. 
o ~ i r  was made in Sept 

my visit the gronncl has been applied for ancl is now 

. 
5 

pointing results. There is ce 
tanning, but lodes 
vel to be found. 

The new centre, Tackabianna, fim miles north of 
Pinnacles in the Cue district, was visited in Novem- 
ber and a report furnished. 

Owing to the sampling of tlie AIilunglinap graphite 
deposits in May and June, a syndicate was formed 
to thoroughly prospect the property. I n  December 
an  attempt was made to take a hnrried trip clown to 
see the latest developments, bat this was Yrrnstrated 

Goongarrie. H e  then retnrned to Perlh on account 
of illness, and h o m  the middle of June until Jnly 
was engaged on various office work, including t h i  
pioiting of maps, correction of proofs, and bringiug 
up to clate the article for the Mining Handbook, 01; 

ecting and mining 
the month he rc- 

completed the detalhd 
and Comet Vale, 

returning to  Perth on the 30th Jnly. From this date, 

1 as correction of 
proofs for  the lbrinter, the bringing np to date the 
article for the Alining 
kins, late Clerli-iI 
pecting and Rlinin 
paration, in conjunction with Mr. Barcpliarson, and 
with the aid of Rfessrs. Sinipson and Blatchforcl, OS 
a Glossary of field and mining geolo 
Alining Handbook. 

Attached is an epitome OP tlie re 
logical survey of Goo 
on Coinet Vale. 

lluring the year 1\3: 
fidC!. 

and some further notes 

lhe Sonth Australian border. Work was then ooiii- 
ts of his 

Central, 

occupied his time 

o the 3rd March, Mr. 
the Darling Range to 

y of Swm River; ancl 
e was engaged running 

Froni the 15th November CO lSth December, Mr 
a section across Toolbrunup, in Stirling Range. 

E. de C. Clarke, Field Geologist: 
Mu. Clarke was engaged from January to June 

in correcting the final proofs ancl making the Index 
of Bulletin 6s and preparing plans, figures, and test  
01 Bulletin 75. 

work in the South-West parts of the Mt. Magaret 
GoldEleld. 

year under review 195 days. 

F. R. Feldtmana, Field Geolog 
On his retiirn from annual , and the co1nple- 

tion of the Annual Report €or 1916, lh. Feldtmanii 
spent the greater part of the year a t  head-quarters 
on the reports on the centres at Qninn’s and Jasper 

Mixrehison Goldfield, and in th 
s and diagrams thereon. 

the year was occnpie 

Mr. Clarke was engaged on Geld 



In  addition to work on the above reports, a good 
deal o€ time was spent during the earlier part of 
the year in the revision of proofs of Bulletin B9, 
since published. 

eldtmann left Perth 
e Hidden Secret Mine, 

aud the 14th of the same month proceeded to Buiong 
to inspect the magnesite deposits there, returning to 
Kalgoorlie on the 1st December to examine the mag- 
nesite-bearing country west of Hannan's Lake. 

The remainder of the year was spent in the pre- 
paration of the report on the Hidden Secret Mine 
and other work connected with the trip. 

miounted to  30. 
The number of days sp 

THE RINGING BELL COPPER LODE, 
TWIN PEARS. 

(A. GIBB WAITLAND. 
!the llinging Bell Copper Lode IS situated not 

kur irom the head station at Twin Peaks, on the 
1 algoo Goldfield. 

The lode, wliich lies in close proximi;uity to a well- 
dehned pegmatite, or  porphyry dyke, can be fol- 
lowed continuously for about 1,300 feet on an 
average bearing of north 5 degrees east, has a high 
underlay to the east of between SO and 90 degrees. 
At both ends 
o u l  into the 

The ore-ca '1, more or less siliceous 
ironstone passing in places into an almost pure 
quartz; it contains small quantities of malachite 
ancl chrysocolla. 

The lode has been opened 
Mining operations, however, 
the central portion of the outcro 
shaft has been put down to  a 
lode, as seen, varies from 6 t o  
A drive from the foot of the shaft has been put in 
from the north along the ore channed f o r  a distance 
of about 10 or 12 feet, but there is very little ore 
showing in it. 
of ore, which yielded 

The owners had raised 

by myself from the 3 
Survey Laboratory, CO 

58.64, an& of silica 2 
loz. llclwts. 23grs. per ton of silver, and o 
trace. The ore wonld appear to be self-fluxing. 

Some distance to the north of the main shaft the 
lode, which is t-uvo feet wide, has been opened up to a 
depth of 3 feet, and at this point consists of a mass 
of magnetite in a siliceons limonite matrix. 
northernmost end of the outcrop, where it had been 
opened up, was found to consist of quartz stained 
with green carbonate of copper but destitute of 
other minerals. The southernmost extremity of the 
outcrop showed merely copper stains over a width _ _  
of about 5 feet. 

The richest po 
upon which the d 
does not appear at all lilrely that the deposit is 

1907-08, amounted to 19% tons; this, mith the 18 
tons from the Ringing Bell Lode, brings the total 
yield of the district up to 27% tons of copper. 

INTERIM REPORT ON THE OCCURRENCE O F  
GRAPHITE I N  T H E  KATANNING DISTRICT. 

ATCH 

For  some time past samples of rock containing 
sinall cjuantities of graphite have 

various localities 

here. 
The main shaft, 47 feet 

of the block had fallen in 

nite irregular rein containing slightly more flake 

ings are in a highly oxidised a 

In the adjoining block to the north (block 3132) 
shafts have been sunk to vertical depths of 47 

rock pierced by t 
were absent. 

done in this 1 

asic dykes have in- 

classdled as quartz dolerites. 
In the vicinity of the dykes, graphite occurs in the 

form of minute flakes disseminated through the 
granite and also in the dykes themselves. It seems 
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highly probable that the graphite is a t  least an 
original mineral in the dykes, and probably 
largely so in some of anitic rocks (it is to 
be seen included in the quartz of the pegmatites). 

t o  the present no g-raphite veins have been 
, or have any definite channels in the granite 

been intersected. In consequence, though it is quite 
possible further developments may expose shear 
zones, etc., containing gmphite deposits, there is no 

Tosiana ... ... ... 
Tuckabianna North ... 
Triplicate (Syndicc&e) ... 

ai features of 

Aiiy available specimens of geenstones at Tucka- 
weathered as to be useless for 

accurate determi . It is therefore impossible 
at present to state definitely whether the g-reenstones 
there will link up with those of Webb’s Patch o r  the 
Pinnacles. I-Iow ever, 
strike as Tockabian 
both at Tnckabianna 
the Pinnacles, so that there is a probability o€ the 
former being the case, and that Webb’s Patch ancl 
Tuckabianna are the same series. Though liiglily 
weathered, the porphyrite dykes are distinguishable 
at Tnckabianna as white or yellowish rocks, through 
which are scattered numerous grains of original 

n several of the mines this form of roclir 
is known as the “white footwall rock.” I t  differs 
only in appearance from much of the weathered 
greenstone in that it is not foliated, and i 
to the touch on account of the quartz p a i n s  

Qaartz-Haematite ScJists.-There is a 1 
dopmen t  of this class of rock at Tuckabianna. It 
occurs as parallel bands of varying thickness in the 
greenstones. Some of the bands ham a thickness of 
at least 60 feet, possibly more. They vary in com- 
position from a siliceons ironstone to one almost 
\>holly quartz. The gold occurs in certain portions 

artz-haematite schists, and not in quartz 
ere are two geological features closely 

associated with the occurrence of the gold which are 
worthy of special notice. 

The bands in diich the gold occurs are much 
contorted o r  eren brecciated. This is particularly 
noticeable in the Italians claim (G.M.L. 1931). 

’ 

1. 

1931 
1929 
1914 

orphyrite dykes occur a 
the gold-bearing bard, e.g., the 
1928) and Cameron and War 
These dykes are locally known as the “white foot- 
wall.” 

It is not evident whether porphyrite dykes occur 
in the Italians claim or Faherty’s, for up to the 
present time there has not been any crosscutt 
either o€ these mines into the footwall. 

occurs in pipes o r  shoots with a dip to 
bat as the greater portion of the surfac 
or less obscured by an over-burden of surface de- 
tritus, ancl as up to  date there has been very little 
driving along the course of any of the lodes, the ex- 
tent of the payable portions is not determinable. 

It is evident, however, thal highly payable ore has 
been mined at several points along an extended h e ,  

still ample room for further pros- 

There seems little doubt that the higher grade ore 

in the field see 

a1 recorcls. As in some cases almost half 
contents pass into tailings, the assay value 

70.00 
13.00 
39.00 

355.00 
32.50 

439.00 

44.73 
3.13 

182.44“ 
549.761 
33.54 

116.71 

* Gold in tailings, 12Gozs. t Goldin tailings, S77ozs. 

DISCOVERY O F  WOL3li”RRM AT GBASB 
VALLEY. 

Near Northam, South-West Division. 
(T. BLATGHFORD.) 

Location-The wolPram found at Grass Valley 
occurred as “floaters” in a ploughed field on Location 
2609$, situated some three miles due north of the 
township of Grass Valley. Grass Valley lies on the 
Grest Eastern Railway some few miles east of Nor- 
tham. 

Geology.--The principal rock of tlie Grass Valley 
clistrict is undoubtedly grcanite. There are, however, 
a network of apparently recent (Y) doleixite dykes 
occurring in the granite mass. The fertility of the 
district is due to tlie weathering of these more basic 
rocks. Except on the cresl of the hills, outcrops 
are rare. The nature of the underlyi 
howerer, be fairly well detelnined by 

2 Lands Department 40-chain litho., 27C. 
-~ - --- 
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granitic portions being very sandy and light coloured 
as compared with red 01' chocolate loam derived 
froin the dolerites. 

of where the wolfram 
was picked up, both the granite and dolerite out- 
crop, and, in addition, the surface is covered with 
broken fragments of rock which are not too weath- 
ered to prevent an accurate determination of their 
origin. It was impossible, however, to map the var- 
ious rocks or ascertain definitely their relationship, 
for the surface is almost invariably covered with sur- 
face dhbris, varying in thickness JIrom a few inches 
on the crest of the hill t o  sewral feet in the valleys. 

From the evidence obtainable, however, it was 
found that though there are only two main classes 
of ro  haw several represeutatires. Thus the 
grani in conipositi om normal micro- 
dine o a true horn form, with minor 
moclilications, dne to the presence of garnets and 
tourmaline. In structure all gradations froin mas- 
sive t o  gneissic granite may be seen. Pegmatites are 
cominon and, as a rule, are coarse in grain. They 
are inclined to be felspathic rather than quartzose. 
l n  one instance minute traces of the green chrome- 
mica, fuclisite, were detected. Some of the quartz 
derived -from one of these dykes was also stained 
green with chromium. 

The dolerites vary very mueh in structure, some 
coarse-grained, whilst others are of 
basaltic variety. Thcse have not 

yet been examined petrologically. 
TTToZ~rnril..--Nothiiig definite is linu\Vn thout the 

occurrence of the wolfrani except tliat iiiimorous 
pieces wcre picked upon the slope of a hill, the area 
corered ha&ig a length of some 30 to 40 yards, and 
that one piece a t  least was attached to a fragment 
of granitic rock, which is probably a piece of the 
matrix. However, as a system of trenching is in 

a possibility of the source being 
early date. As wolfram has been 

conimoiily found in ern Australia asso 
wit11 granitic rocks, particularly p egm 
and that a rock of this nature has probably been 
found associated with the wolfram here, it is inore thaii 
pi'obable that if the matrix be disco 
out to be a pegmatite. 
prised of these conclusions, and should be able t o  
recognise the different forms of rock from our con- 
versation on the spot. 

In the immediate vici 

The prosp 

COMET VALE. 
(J. T. JUTSON.) 

A progress report of the uncompleted survey of 
Comet Vale appeared in the Annual Report for 
1916. As the field work has iiow been completed, 
and the rocks have been iiiicroscopically ex 

,the Petrologist, a more complete account o 
era1 geology of the district can now be stated than 
was given in the 1916 Report. The description of 
the topography, wgelation, water mpply, and lodes 
comprised in such report needs no amplification here, 
except to  mention as regards water supply, that 
samples of the nndei-ground waters of the Sand 
Queen and Ilappy Jack mines have been analysed, 
ancl that they show over 11 and 25 iiei cent. total 
solicls respecti\-ely, of which coiiimoli salt forlns 
nearly S per cent. and o w r  20 per cent. 
The I Iappy J a c k  mine m t e r  is tliere 
ticularly saline one. 

Geizerul Geology.-The rocks of the district may 
be divided into g-reat groups, the basic aiid 
ultraLbasic, and acid, the acid rocks being 
younger than the basic and ultra-basic. 
1. Basic atid Ultra-bnsic Roclcs.--These coinprise 

(I) fine-grained epidiorites and amphibolites, ( 3 )  
line-grained hornblende schists and associated rocks, 
(3)  a grey serpentine, (4) aniphibolites, hornbien- 
dites and altered peridotites, (5) talc-chlorite schists. 
(1) The fine-grained epidiorites and amphiboliles 

aoniprise the belt of greenstones covered mostly by 
ironstone wash and sand, in which the principal line 
of lode (the Sand Gladsome) of the di 
is situated. On ace f the superficial covering, 
the northern, southern, and \vestern boundaries of 
this belt have not been determined, but it abuts on 
the east o€ the grey serpentine lwes 

Ilappy Jack lode occurs in the serpentine. The lode 
is a lode-formation, ancl is probably merely the coun- 
try rock (grey serpentine) changed to a schist and . 
otherwise much allered, in which gold has been de- 
posited from solution. Chromate of lead occurs in 
the Eappy Jack lode, and chromium has been found 
by analysis in the serpentine ancl in the over 
laterite. 

1)eridotites form a north-north-west trending belt of 
locks between the grey serpentine and the western 
shores of Lake Goongarrie. 
actual boundaries, this group of rocks can be d 
into three main groups-( a) actinolitic hornblen- 
dites which form the main belt of rocks along the 
west-north-west trending Tunnel line of reefs, (b) 
serpentines and actinolitic amphibolites forming a 
belt south-east of the Tunnel line of reefs, and along 
the western shore of Lake Goongarrie, and (c) talc- 
chlorite carbonate rocks derii-ed from peridotites or 
hornblendites in an area south of (a) and west of 
(13). The actinolitic hornblendites (a) are of some 
economic value as the reefs of the Tunnel line occur 
in them, bat (b) and (c) are, so far, of practi 
UG d u e .  

(3) Talc-chlorite schists occur as thin bands as- 
sociated with, aiid derimd €roiii, various basic and 
ultra-basic rocks. 

At present there is no eriilence arailable to indi- 
cate the relatiy-e ages of gronps (1 
another, bnt they are all apparent1 
acid rocks now to  be described. 

(4) The amphibolites, dites, 

Without defining 
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iL Acid Backs.-These consist of a quartz por- ridges and sandy conntsy, and on the west in 
of hard rock at the foot of whieh 

rest the rock floors referred to above. The wind has 
phyry, an aplite, and a hornblende, and biotite Places by 

Gladsome line, the Lady Margaret line, the €lappy 
Jack, and the Tunnel line. At the Sand Queen mine 

ieiigtli being about five miles and its wi 
Pusilio.lz.-Goon,rrie is 55 miles north of Kal- 

goorlie on the main railway line Irom ICalgoorlie t o  
Lavertou, and was formerly known as the “90-&ilile,” 
90 miles being in the early days the estimated dis- 

be divided into three 
b 
a 

siimmarised as follows :-(1) Three 
belts of high land arranged in a no 
direction, all t h e e  belts being deep1 

trending eastwarcl ; ‘- field. The rock is a fine-grained, dense, and generally 
massive rock, but with a rough scliistosity dedoped  

The porphyritic epidiorite extends as a long nar- 
row tapering band of rock to  the east of and abnl- To 

lake. The lake is bounded on the east by sand of lnueh economic value. 



The hornblenclite and serpentine form a long 
broad band to the west of the town ancl of the schists 
to be presently clescribed; and they constitute the 
somewhat eleratecl country already referred to. As 
the rock apparently possesses no economic possi- 
bilities (beyond the occurrence of same asbestos) no 
attempt has been made to  separate the hornblendite 
and the serpentine. 

from three or four feet to se 
width. The rocks are usually 

’ are occasionally roughly schi 
reefs, which are appar 
thein, and the rocks may be said to be of no economic 
value. The amphibolisecl dolerites have been divided 
into three series, which are very 
other in mode of occurrence and 
position. They probably represe 
trusives from one niagna, such intrusions taking place 
perhaps either simultaneously as clifferentiated pro- 

- 

dykes in the porpliyi 
ltered Sediwents u d  ,lssociated Bocls-A 

great series of altered sediments with which are asso- 
ciated some (apparently nunierous) thin acid dykes, 
forins a second inain groop of rocks. They occur on 
the floor oil Lake Goongarrie, a i d  probably hale a 
width across their strike of about t v o  miles or more. 
They consist of shales, grits and conglomerates, all 
more o r  less soft and considerably clecomposed. Many 
of the conglonierate yebbles, which are mostly quartz 
porphyries, have been so stretched by dynamic meta- 
morphism that they are now very lenticular. In  
addition to the true aqueous conglomerates, it is 
probable that crush conglonierates also occur. The 
strike of tlie sediments is usually a few degrees to  
the vest of north, although some outcrops show local 

Thus 
the sediments generally conform both in strike and 

The dip i s  high and to  tlie west. 

10 

dip to the strike and dip of the schists above de- 
scribecl. 

At their western margin numerous quartz reefs 
and “blows,” usually confoiming in strike ancl dil3 
to the sediments, occur. Some work has been clone, 
b u t  on the whole these reefs do not appear to  have 
been payable, many of the “blows” being, as usual, 
“buck” quartz reefs. 

Associatecl with the sediments an 

porphyries. At the ji 
cliorite and dterecl sed 

111. &id Intrusions in the Bus 

two types, a quartz porphyry and 

in places and fonns a rather long, narrow, north and 
sontli-trending band at tlie northern end o€ the field, 
intrusive into the fine-pained epidiorite. It contains 
several small quartz reefs, but they do not seem to 

no work has 
e-felspar por- 

phyry occurs as a series of thin short dykes in tlie 
boriibleiiclite-serpentine area close to the junction of 
the latter with the qLiartz-carboiiate-clilorite schists. 

IV. Becenh Superficial Deposib-These require 
bat brief mention. The most important from an 
economic standpoint are the alluvial deposits in the 
beds of the creeks ancl gullies in portions of the high 
lands, which have been a good deal worked for gold 
with apparently in some cases excellent results. 

Ferruginous laterite caps some of tlie hills at the 
southern end and western side of the field, but 
throughout the main mining belt it is absent. I n  
places a ferruginous “quartzite” occurs in small 

features in the lanil- 

The quartz contains as a rule bnt 
pypites being the most abundant. 
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The reefs occur in most of the rocks in the field 
but most abundantly in the quartz-carbonate-chlorite 
schists, and the altered sediments above described, 
and it is to  these rocks, and especially to  the schists, 

was driven under the hill, but apparently with no 
satisfactory results. Shallow workings exist on vari- 
ous reefs around the hill. To the west of Gull’s Blow 
in the valley of the gully running southward from 
the Boddington mine some shallow sinking has 
recently been done and som 
said to  have been obtained. 

A copper lode occurs to the north-east of the town- 
ship at the old workings in the old Providence lease. 
Several shafts and open cuts have been sunk and 
apparently a moderate amount of ore raised, but 
no work has been done for some time. So f a r  as 

is only, however, 

Node of occurrelzce of Gold.-There seems to be 
a tendency throughout the field for the gold to  O C C L I ~  

in very rich pockets or small shoots in the main lodes 
and for some small leaders to be prolific gold bearers. 
Apart from these features, Id is apparently 
rather sparingly distributed. 

Nature of the Field-As 
and the reefs mostly outcrop a t  the surface, its future 
will depend on deep workings, and payable concerns 
of this character have not yet been proved. I f  the 
New Boddington mine d be payable at depth, 
an impetus will be give est other reefs at depth, 
ancl capital will no doubt be forthcoming for this 
purpose. It does Dot, however, necessarily follow should 
the New Boddington reefs not be payable at depth 

no doubt that many .cvill lire t o  a reasonable lllining 

depth, although there mill probably be considerable 
dilliculty in places in picking up the reefs at various 
depths. I n  this district particularly, it is advisable 
to keep to the reefs as closely as possible, by means 
of winzes. Nothing definite can be said as to  the 

E. BE c. CL~RKE. 
From Ihe 3rd January to 4th June I was engaged 

proofs and making th? index 
of Bulletin 6s (in collaboration with Mr. 

preparing plans, figures and 
text of Bulletin 75, on the co~intry between Idaverton 
and the South Australian border. 

The rest of the year till 18th D 
returned to Perth to take annual leave, 
on 21st December, was occupied with broad lield 
work in the south-west parts of the %It. AIagnet Ctold- 
field and in the east part of the East Murehison 
Goldfield, the object being to  map on a scnle of 4 
miles to the inch a block of country about 13,000 
square miles in area covered by the Lands Depart- 
ment map 43/300 and by the south part of 52/300. 
This work, when complete, will link up similar sur- 
reys by H. TV. B. Talbot to the north, and by C. S. 
Konnian to the south. 

of 13,000 square miles about half 

In the area under review there are at present six 

and less alterecl) of secliments 
has not yet been proved. 
e greenstones, which vary 

composition aucl general appear- 
ance in the sontliern part oC the country under re- 

but seen, farther north, to be Tery uniformly 
type usually described as “dio- 
greenstones into the sedimentary 

rocks already described are seen in a few places, 
proving that the former are younger than the latter. 



On the other hand, granitic rocks frequen,tly intrude 
the greenstones, ancl arc themfore of later age than 

, 
such as those running €rom Leonora through iVIounts 
George and Davis, from Mt. Margai*et through Mt. 
Xorgans to Mt. Zephyr, and those running north 
from the neighbourhood of Laverton. 

As in other parts of the State the greenstones with 
their Jasper Ears are the chief amiferous formation, 
nevertheless, considerable quantities of gold have 
been got from granite, as a lso11’s Patch, Mt. 

on Erlistoun Creek. 

be unsafe to  particularise, but the impression gained 
in conrersatioa wit!] prospeclors is that many mines 
at present closed clown will, ~vlien capital is avail- 

inntically prospected. 

(F. B. FELDTHAXN.) 

re almost entirelv obsc 

for determination in the Geld. Part of the western 
boundary of these schists can be mapped with some 
degree of accuracy, but the eastern is entirely ob- 
scmecl and their fnll extent cannot be ascertained 

width, and the majority being nncler a foot and 
usually only a few inches. 

occurs in places, in particular immediately south o€ 
the main or “Magnesite” creek, running eastward 
through 111. Cm. ly. to the 1&e, as a surface deposit; 
this may be in part due to  its foimation as a 
“cement” comparable t o  the travertine associate4 
with decomposed amphibolitic rocks, but is probably 

As stated in the previous report 

east of a large watercourse 
40 feet in length by about 
from 1 0  to 15 feet in depth. 

the easternmost and largest being about 1,000 feet 
south-west of the north-east coimr of the claim; 
this qnarry is 140 feet long by an average width of 
26 feet and reaches 20 feet in depth at its southern 
encl. The third qiiarry, about 90 feet west of the 
last, is about 55 feet long by 15 feet wide, on the 
arerage, and is 12 feet deep at the southern end. 

According to the estimate of the company’s man- 



ue of the mineral is estimated at $1 per 
ton on the ground, the export value being estimated 

Naglzesite iw t7 
During my recent 

Tlie country here 
hat of the Bnlong 

F. R. FIZLDTMANN. 

sibilities of picking up another shoot of paya1)k ore, 
I was instructed to visit the mine on my way to  Bu- 
long; these instructions were carried out in Novem- 
ber. Advantage was also taken of the risit to Ral- 
goorlie to examine 

EIDDEN SECRET G.M.L. 40019. 

at the 404ft. level; this 
point approximately 1SO 
from the main shaft. 
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A drive was then put in to the north-west for 
about 40 feet, from a point in the south drive about 
16 feet sowth from the bottom of the winze from the 

el. At a point in this drive, about 24 feet 
south drive, samples assaying about 2 dwts. 

were. obtained from the footwall of the main lode, 
at its junction with the fnchsite lode. A winze was 
then sunk to-a depth of 52 feet on a dip of 56”, the 
bottom of this winze being approximately 516 feet 
below the level of tlie surface at the main shaft; 
this winze has follomd the clip of the lode, and not 
6 e  ralues, which pitch to the south, and leave the 
winze at about 1 0  feet beloiv the level. A drive 
south from the bottom of the winze should cut this 
shoot at about 12  feet. 

syndicate desired information mere :- 

the 404ft. level ancl followed in the south and north- 
west drives at the 473ft. level are tlie main and 
“green” lodes, or whether these shoulcl lie to the 
east of the present workings. 

(2’) \That are the possibilities regarding 
istence of another shoot, and 

(3) I f  smh  is likely to exist, i 
should be sought. 

(1) From the results of my snrvey I consider 
that the formations cut in these workings are the 
main and “green” lodes, which, however, are not too 
well defined at the 473ft. level, particularly at the 
southern end. 

(2) There appear to be no reasons why another 
shoot of payable ore shonlcl not be fonnd, but it is 
impossible to say at what distance below the present 
workings it might occur. I doubt, lio-wexTer, whether 
anything so rich as the previous shoot is likely to be 
found. 

(3) Though experience has shown that t 
shoots of the Kalgoorlie field OCCLIP irregularly, I 
think the best general direction to  follow is the down- 
word projection of the pitch of the rich shoot; that 
values are likely to  occur along this line is shown by 
the occurrences in the south driye at 436 feet, and 
at the top of the winze from the 473ft. level. 

In future operations I consider it advisable to 
follow the gold, when foiind, <ather than sink a 
vertical winze or one in the disection of the dip of 
the lode, in, order to avoid unnecessary drking and 

The main points on the members o 

(1) Whether the formation cut in the winze 

work a t  the latter level. 

At the time of the general siiivey 
End,” Nessrs. Nelson Bros., the Kolders of G.M.L. 

e done a good deal 
of work on a new formation parallel to a d  a few 
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feet north of that worked by Nelson Bros. The new 
lode appears to be similar in character to Nelson’s OP former G.M. 
lode, and probably connects the N.-S. lode with the 
Isabel west lode; it should thas cut the junction of 
the fine-grained and the quartz-dolerite greenslones. 

Though usually yielding good patches of ore near 
their junction with the N.-S. lode, these cross for- 
mations are seldom payalde for any 
from it. 

The discovery of other patches of this nature was 
anticipated on p. 63 and elsewhere in Bulletin 69. 

Official returns np to the end of November, 1917, 
show a total for G.M.L. 45S53 of SS tons of oTe 
treated for a return of 78.65 fine ounces; from 
G.M.L. 45453, 58 tons were treated for 107.59 fine 
ounces, an additional 30.8 being ob- easily tre 
tained by dollying. 

FAIR PLAY G.M.L. 460 overs the qf tile 
whole of the former Fair Play G.M.L. 40523, as able 
well as the greater portion of G.M.L. 40633, Fair edge of the 1 
Play Extended. The holders, BIessrs. McPberson is, nnfortunate 
and Rae, have been followhg a narrow cross forma- hut its eastern 
tion or shear zone between the surface and the 107ft. dary abont 4 
level; this formation is apparently parallel to and, G. 
rongbly, some 20 feet south of the green shear zone 
sho-wn on Big. 16 of Bulletin 69; it had not been 
\vorked by the previous holders of the ground. A 
small parcel from the present shoot has given an 
average of over 33 i  ounces to the ton, but payable 
values do not seem to estend for any distance where 

body thus forming a small irregular pipe at the 
junction of the two formations. 

As the work on the new “make” of ore has been 
confined to the oxidised zone, it is impossible to say 

P.A. 955~.-This ground, which formed 
42933, AIaanese, sent 

Great Western RailTvay, is held by a local 
mho are a t  present sinking a shaft to cut the eastern- 
uiost of the fonr lodes running through the western 
part of G.M.L. 4.2933; this shaft is 
sonth-east of the 125ft. shaft on th 

iained from 
poor prospec 
same shaft, 

As may be seen by a reference to Bulletin 69, one 

the formation cnts the main lode channel, the ore cally in veins and lenses, in the 
pentine rocks which, with the derivatives of gabbros 
and allied rocks, make np the geenstone complex. 
Both the hornblende and serpentine (chrysotile) var- 

November, show 16.60 tons treated for 62.56 fine 

ward continuation of 

stated on page 1% o f  BulIefin 69, this formation is 
probably a spur joining the sontherlp continuation 

Since the mine was 
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The asbestos vein has been cut in all three and has 
therefore been proved over a length of SO feet, but 
it appears to  be pinching in the north-eastern 
shaft; it is about three inches wide in the middle 
shaft. The strike is about 52" and the dip north- 
west at about 60". 

The most mark 
fibre, some o f  which reach three feet. The fibres 
strike with instead of across the vein, and pitch 
north-east at  about 47" jn the plane of the vein. 
The asbestos is hard and stiff and appears to be 
practically useless for commercial purposes, and 
there is but little chance of the quality improving 
at depth. The rock icinity appears to  be 
serpentine. 

To sum up, none of the asbestos veins of any 
size have so far proved of sufficiently good quality 
for commercial purposes,, and it is doubtful whether 
such are likely to occur. 

TORY REPORT, 1917 
t year the routine work of the 

Laboratory, as indicated in the accompanying table, 
has consisted largely in classifying and valuing min- 
erals, in making assays for the commercially im- 
portant constituents of various 
physical and metallurgical te 
minerals, rocks, and ores. The total nu 
samples registered was 1,671, 
20 per cent. on those received during the previous 
twelve months. Included in these figures are the 
assays made for the State Batteries Branch, which 
keep one member of the st& almost 
in determining the values of tailings 
creasing amount of laboratory work is required by 
the State Mining Engineer in connection with the 
State advances against base metal ore in transit to  
smelters. This and other matters submitted by this 
officer occupy almost the whole time of a second 
member of the staff. The work done free for pros- 
pectors and others continues to increase in volume. 
and should have a very beneficial effect in helping to 
locate new mineral deposits and to bring to the pro- 

part of the State by all the oficers of the S u l ~ ~ e y ,  
and are systematica1I-y catalogned and kept for refer- 

the approximate quaditv 
of such minerals in sight, a 
regard to transport, etc. 

(3,) Examinations and working tests are m d e  

with a view to determining their chemical and physi- 
d their applicability to industrial 
t means of separating them from 

their worthless associates, as well as their b 
deleterious effect upon existing processes. 

(4.) Contact is established between manufacture 
crude minerals and individuals in 

ply their wants from local sources. 
With the increasing price and greater scarcity of 

many common materials necessary to the every day 
life of the community, efforts have been redoubled 
to assist in the substitution of local minerals and 
mineral products for imported ones. Amongst such 
substances which are so plentiful in Western Aus- 
tralia and so accessible that there is no excuse for 
importing either the crude minerals o r  their more 
readily manufactured products, may be mentioned 
maay pi,gments, such as red and yellow ochre, raw 
and burnt sienna and barium white (barite) . Ground 
cha& has been imported in large quantities in the 
past and used for whitewashing o r  distempering 
and putty making; for the former purpose any of 
the several pure white and fine-grained local clays 
makes an excellent substitute, and for the latter cer- 
tain local mark are well suited. Both are now under- 
going commercial trials. Heat insulating materials 
have been brought to this country over thousands 
of miles of ocean, whilst within a few miles of Perth 
one can get in large one of the best insn- 
lators known, viz., diatomite. Abrasive 
materials of many gr  hardness are plentiful 
in the State, ranging from the fine and soft infus- 
orial earths (diatomite and spongolite), through fel- 

that during the year inquirers for arsenic deposits 
for the production of commercial compounds were 

the value of local clays for industrial uses. 
liminary physical 
tests have thus be 
clays with nsef order, however, 
to convince manufacturers of the possibilities 
of these clays ancl to induce the expendi- 
ture of capital on new or  extended plants 
for their utilisation, something more than 
these preliminary tests are necessary. During 
the cui*ren€( year therefore, mder  the aegis 
Hon. Minister €or Industries, Mr. T. Raff 
practical potter, who possesses personal experience 
of the various stages of the pottery industry, has 
been attached to  the Laboratory temporarily with a 
vicm to  further testing on practical lines the capa- 
bilities of the many ancl varied clays known to exist 
in large qunntities throughout the south-western por- 

Pre- 
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f the State. A model kiln, having been built, 
-operation of the pub 

tent of collecting samples 
poses to snpplenient the 
possession of the Depart 

ot too satisfactory, np to  the end of the 
41 clays representing 13 districts having 
n. Sarnples are, however, still coming to 
it is hoped that many other districts may 
resented, and that the services of field 

cers of the Snrrey inay 
Ides from known deposits 

are a t  hand. From the preliminary tests made up 
to the present it would appear that local equivalents 
are available of china clay, fireclay of norinal types, 
cornish stone, felspar, flint and terra. cotta, but there 
may be a difficulty in obtaining a white ball clay of 
the highest degree 

As opportunity o 

all the minerals of 
first of them to appear m7as that on the Minerals of 

lie, ~vhich vas pnblished in 1912 in Bulletin 
1916 a f d l  account of the Afinerals of 
arra appeared in Brilletin 68. In 1917 the 

third of the series, “The Minerals of Westonia,” 
Westonia has proved 

ects so far as Western 
e mode of occurrence of 

gold, and further, has yielded a nurnlm of minerals 

utblished in Bulletin 71. 

part of the year for a thorough investigation of the 
water soluble minerals (“salts”) present in them. 

this investigation occupied the time 
ppointed officer for three months and 

yielded results not onlv ap 

gence bp the sea:and also t o  th 
general question of the effect of surface solutions 
on the oxidation and enrichment of the upper por- 
tions of ore deposits. Evidence was given regardinq 
this investigation to the R 
Mall& Belt and Fsperance T 

The nnnsnal deman&d for 
steel melting crucibles in manition plants, continues 
to  prevail, and desultory prospecting 
over large areas of the State, and a n  11 
number les har-e been tested to aetermine 
their v3l this work the Departmen3 now uses 

a plant specially designed by the Morgan Crucible 
the principles of a 
plant, gives results 

indicating the qnantity and quality of mmketable 
flake which is recoverable. The quality demanded 
for crucible making is s u  
large enough to be held 

ess than 1 0  per cent. of 
sncli flake will not pay to work 
already known to yield snch o r  
River, Rendennp and the Nortliampton District, in- 
cluding an area extending from the Murehison Rail- 
way to the lower Murehison Rivw. Amorphous 
(finely grannlar) graphite, which is valneless, is 

tropical ‘Arestern Australia. 
A report was prepared dui 

The existence of these substances a t  Gingin has been 
known for many years, an hydraulic lime having 
been burnt from the cream-coloured chalk about 20 
years ago, and attempts having been since made on 
several occasions to h a ~ e  the chalk used BS a source 
of Portland cement. For this purpose it is too 

lime has caused a new interest to be taken in this 

ell snifted for making 
e.” In certain fairly 

ash in this mineral wo 
a most important mat 

Another possible source of ‘agricultural potash, viz., 
Jarosite, is described below under Mineral Notes. 
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1 . . . . . .  

9 
2 

4 4 
11 

Lithia assay . . . . . . . . . . . . . . . .  1 1 
1 . . . . . .  1 

Titanium assay . 3 
Zinc assay . . . .  4 4 
Nickel assay . . . .  1 

1 
2 

17 
Soil analyses . . . . . . . . .  . . . . .  40 40 
Proximate analyse ... 30 30 24 84 
Complete analyses 2 3 3 9  1 45 
Partial analysis . 46 

Grapliite Plotatio 28 

Dcterminations . . 6 184 50 277 
Practical Clay Test 46 

T 
Metallurgical Tests ... 1 . . . . . .  4 5 
Microphotos ... 12 

16 
11 . . . . . . . . .  

Cold Valuation . . . . . . . . .  4 ... 4 
Miscellaneous ... 1 9 19 7 36 

INERAL NOTES. 

ate of potassium and iron), 

of Coglilin, S A ) ,  and but rarely from foreign locali- 
ties, has been found in considerable amount in asso- 
ciation with graphite at Nortliampton. I n  an ont- 
crop a little to  the north of the town it is in the €orin 

mineral is in microscopic crystals or granular masse? 
of sulphur-yellow colour, scattered throughout the 
cementing material of the conglomerate and the more 

Tests ha& shown that jarosite is of some metal- 

, ”  
in reality be of wide distribution, since it easily es- 
capes recognition, being in mass not unlike an ordin- 
ary yellow ochre (santlrosiderite, Fe20,, 2IfI20). It 
should be looked for in the outcrops of all highly 
pyritic lodes. 

Aratroulwzite (hydrous sulphate of aluminium and 
sodiurn) , Iialgoorlie.-This mineral belongs to the 
same group as jarosite and alunite, and, like them, 
acts as a “latent acid” towards cyanide solutions, 
and is therefore of interest t o  gold metallurgists. It 
has been detected in veinlets of tough granular struc- 
ture, opaque and white in colour, in weathered rock 
on the Maritana Lease, Kalgoorlie, and between 
Tailings Leases 15 and 19, Boulder. I n  appearance 
it closely resembles a tough white clay, the plasticity 
of rhich, however, it lacks. Quantitative analyses and 
tests of its chemical and physical properties have 
confilmed its identity. This is the first record of its 
occurrence in Australia. 

Apatite (Fluophosphate of calcium), Greenbnshes. 
-The bright blue, semi-transparent variety of apa- 
tite known as “lazurapatite” has been detected in 
crystalline masses up to one inch (25mm.)in diam- 
eter in a somewhat fine-grained pe,gnatite from 
Greenbushes. 

MoZylbdeNite (sulphide of molybdenum), Darling 
Ranges.--Man;y years ago this now valuable mineral 
was discovered in a fractured grey granite one mile 
north of Swan View Station, in the Darling Ranges. 
A small open cnt was made on the outcrop, but no 
serious attempts have ever been made to determine 
the average grade or extent of the deposit. (V ide  An. 
Prog. Rept. G.S., W.A., for 1914, p. 23). Later, 
traces of molybdenite were detected at North Dan- 
dalup, about 45 miles south of Swan View (wide 
An. Prog. Rept., G.S., W.A., for 1916, p. ll), and 
at Clackline, 37 miles east of Swan View. Recently 
small quantities have been found in a pegmatite vein 
at Mahogany Creek, six miles south-east of Svau  
View, and quite encouraging prospects at Mokine, 
near Clackline. These numerous occurrences over 
an area of granite country between 40 and 50 miles 
square suggest the advisability of thoroughly pros- 
pecting this area for molybdenite, a mineral indis- 
pensable to our 3Eunitions Department and  at  Ilie 
present time quoted at an abnormally high figure, 
viz., .E5 per unit for concentrates at point of pro- 
duction, equal to about 4s. Gd. per pound. 

il~o7ybcle~ziie (sulpliicle of molybclennm) , Mnlgine 
(near Warriedau) .-The occavrence of molybdenite 
inz this locality was noted in my Annual Report f o r  
1915, and a description of the deposits by the Gov- 
ernment Geologist appears in the Annual Report of 
the Survey for 1916. Although onIy a few hundred- 
weight o f  concentrates from this locality have been 
marketed, specimens rich ore continue to reach 
Perth from it. Recen blocks of ore have been ex- 
hibited with a width not less than twelve inches . 
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and Eandimup.-About one and a half miles east of 
the township of Coolgardie a deposit of T’ery high- 
grade magnesite Iias been opened np during the year. 
This mineid is white in colonr and very dense and 
finely granular in structure. A bulk sample was 
analysecl with the folloming results :- 

Iron oxide. F e 0  . . 

This is a pure talc possessing a coarsely foliated 
stmctnre and pale green colour. It yields a dead 
white powder entirely free from grit, which could be 

Zuovite (fluoride of calcium), 
the year fluorite mas detected in 
coloured granules in a rich mol 

clase, quartz, molybdenite, pyrite, 
and sphene. The h o r i t e  granules 
interstitial, sometimes embedded in 

lode on M.L. 40, wbich exhibited coa 
masses of the same mineral up to t 
an inch (20 mm.) in diameter. These 

however, molybclenite is absent. 

mininm), Comet Vale and 
of this mineral, which is 
association with calcite an 

excepting the lode at Sherlaw’s Mine at Coolgardie, 
where the same combination of minerals is found. 

silicate of magnesium), Hale’s 
Well, north of Nu1lagine.-Asbestos of the actino- 
lite species is widely distributed throughout the older 
greenstones of the State, but. is unfortunately almost 
valueless. The commercially valuable asbestos, 

T a t e r  and organic inattel. 

average qiialitg and are well suited for the manu- 
fnctiiue OP sore1 cement, for  which there is nov  a 

gya 

he mineral is pale 
greenish-yellow in colour, and is easily divisible into 
15 miles north of N&agi 

Water combined, H,O . . 
Water bygroscopic, H20 . . 

- the seam at a depth of 42 feet showed the lowest 
percentage of ash yet recorded from this field, viz., Density, 2.70. 
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of this low ash, but 
largely because the coal, which in the seam 

es about 20 per cent. of moisture, had been 
thoroughly aid-clriecl before being submitted for 
analysis, a record 
sample, viz., 10,49 
rowing composition : 

AIoisture . . 
Volatile 
Fixed carbon 
Ash 

Assuming the freshly mined coal to  ham 20 per cent. 
of moisture, recluced to  15 per cent. by two or three 
days' air-drying, the hesh coal would have a calorific 
value of 9,274 E.T.U., ancl the coal pat on the mar- 

v days' exposure, 9,551 
can be maintained, the 
as a fuel throughout t 

E. S. SIM 
Government Miner: 

Perth brnary, 1915. 

P ETBOLOGICAL WORK. 

The total number of sections 
was 713, while 435, exclusive 
were added to the slide collection. The suites of 
specimens treated include those from :- 

A.-The Warburton Range and the country to the 
east of it so f a r  as the South Australian Border. 

The results of the examination of the rocks-which 
was begun in December, 1916-have proved both in- 
teresting and important, but as a general account 
of them with a section comprising detailed descrip- 
tion has been given in Bulletin 75, now in the Press, 

cases garnetiferons, ancl micropegmatite, are geneti- 
cally connected, being oP one rock mass, due to  differ- 
ences in the conditions of solidification in different 
portions of the mass. 

Both pink and grey granites are usually very 
coarse-grained with large crystals of microcline. In 
some specimens greenish-brown hornblende is pre- 
sent, and in the grey granites not only is granular 
garnet frequently found, but also the evidence OP 
the operation of severe dynamic stress in the rock. 
Though the similarities between the two granites are 
strong, there is doubt whether they are facies of: one 
magma, and whether the pink is not younger than 
the grey. 

The grandites and gneisses of Cohn Dill and 
Mount Aloysins are different from any rocks yet 
found in other parts of Western Australia. The 
granulites, which are liypersthene gi*anulites, show 
certain marked reseinblances to the acid members 
of the Charnoclrite Series in India. The eneisses are 

2. 

3. 

U 

garnet-sillimanite gneiss minexaiogically similar to 
the Saxon granulites. - 

(R. A. FARQUHARSON.) 4. The greenstones are, on the whole, very simi- 

tions have been made of specimens brought in by 

lar to those found in association with the aurifer- 
ous deposits in different parts of the State, e.g., at 
Meekatharra. One specimen, about the mode of oc- 
currence of which there is some doubt, is noteTvorthy 

t of seapolite partially replacing 
felspars. 

(a) plutonic intrusives or rocks of plutonic habit 
occurring apparently arge masses, (b) rocks of 
doleritic habit occu 
are olivine norites 
varying proportions. They are very similar both 
in mode of occurrence and in composition to the 

5.  The basic plutonic and dyk 

ites, opliitic olivine 
fine-grained amphibolised clolerites. 

6. Rocks of rolcanic origin. Specinlens which, 
from the presence of resicles are undoubtedly of 
rolcaiiic origin, vere nined from a few localities, 
notably Mt. Herbert and Table Hill. They are all 



fine-gained basaltic dolerites considerddy altered by dolerite, O C C L I ~  in some places-as in the Lol 
epidotisation and chloiitisation. -in very large numbers; and the lavas, 

The roclis of clastic and seclimentary origin probable, they extend as far as 
include decomposed tuds or  agglomerates, grits, bourne, attain an enormous thi 
quartzites, conglomerates, aiid volcanic conglomer- These flow rocks are chiefly bas 
ates, and Some metamorphosed se&ments of doubt- 
i'ul character. 

AS one of the objetcs of the expedition to the War- 
burton Range mas the examination of the colintry 
for any greenstone areas likely to  prore .worthy 

7. 

f!LssOciated with the lavas ar 
volcanic agglomerates and scoriaceous t 
in two instances at least, mark the vents 
l a m  has Issued. 

C-Goongarrie and Comet Vale. 
prospecting, special attention 11% been 
correlation of the greenstone specimens those trict for  Mt. Jackson have been groaped a fol- 

to the Goo.lzyaiiie,-The rocks descKibe(1 r' 

from the goldfields of the State, and the resnlts OP 
this have been set out in 

lo~S:-- 
of the 1. Fine-grained epidiorites. 

Appendis to  the BBlleti of 2. Porpliyrltic epidiorites wit11 large zoisitised le1- 
the inrestigation of the spars. 

3. Hornblenil~ites and serpentines. 
issued 4. Amphibolised quwtz-dolerites, so 

relating to the geology of grained, some fine-gaineii, some 
some without quaftz. 

3. (4 nartz-carb onate-chlorite sclzis 1 s. 

region, and some conclusions to be ciralvn as to its 6.  Alterecl sediments (conglo1nerates, 
general geological constitution. The details of the - shales, with associated acid rocks). 
correlation, the resultant conclusions, ancl a digest 
oP the p r e ~ i o u s  papers clealing with di€ferent parts 
of the region have been set in another separate 
chapter. 

ern Divisions between Long. IIOileg. ancl 1 2 2  deg. E., 
and Lat. 22deg. ancl 2Sdeg. S. 

from tIiis region hare been fully (lescri1Iec1 in 3. Grey serpentine. 
Btilletin 77, is ready f o r  the press. They in- 4. hmphibolites, hornblendites, ~ i i l  d t w e  
clude rocks of the L'ollo~viug type:- 

i .  P o r ~ h ~ r i e s ,  (a) ciuwtz l ' o r l j l l ~ r ~ ,  

C ' O m e t  ~Uk . - -The  rocks ihStr>%ting the CliStriCt 
are very similar t o  those Prom Goongarrie; t h y  have 

blende-Yelspar porphyry. 

B.-Parts of the North-West, ntral, aud East- been thus classified:- 
ibolites. 
d associatwl 

1. Fine-pained epicliorites and 
2. Fine-grained hornblende sclii 

The numerous specimens collected by &lr. Tdbot rocks. 

dotites, including serpentines anJ lalc-clilorite- 
1. Sedimentary rocks. carbonate rocks. 

G. Quartz-porphyries. 
7. Aplites and granites. 

(a) Sandstones. 5. Talc-clilorite schists. 
(b) Grits or arkoses. 
( c )  Shales ancl slates. 
(d) Qnartzites, haematite-cprtz rocks, and The above classifications are the result of discus- 

quartz-schists. sions between Mr. Jntson ancl mgsell, discussiolis 
(0) Limestones. which were desirable owing, on the one hand, to the 
(f)  Jaspers. petrological resemblance between many OP the green- 

stones, and, on the other, to  the peculiarities of their 2. Granites and quartz-porphyries. 
3. Basic igneous rocks. eld. 

(a) Older greenstoaes. per Hill and Vaiyiedar. 
(i.) Quttl.t~:-aiupliibolites, se , epi- &z~ig~z's.-The rocks from tliis locality comprise 

( b )  Basic and donbtf 

€ram sedimentary rocks by 

traced Proni the jaspei-oiil ni 
true soft sedirnei 

non-vesicular lai-as. The sills and 
sist of basaltic dolerite and micro 



F.-Kojonnp, Tuckabianna, etc. 
quartz and The rocks these localities, whiclm w 

mry decomposed, vxre collected only for  
tion and for confirmation of their relationsh 

II.-Determiiiations ancl lteports for Mine Man- 
. agers, for other Depart 
tlie for the general public. 

- During the last year or two, there has been evinced 
by mine managers and mining companies an increas- 
ing desire to  take advantage of the facilities afforded 

ieties may represent only portions of the same rock 
mass as the foliated rocks, that have escaped the 

he latter now aplxars to  be more 

he massive epicliorites ( 3 )  differ so 
lnLlch in str,lcture from the otl,ers, and so closely 
resemble the fine-grained amphibolites of 

the ralne of an a 
a i d  relation of the rocks of any niine, and the in- 
fluence 01 these factors on the de~olopment and 

lie, that they have been separated as clistinct 
groul,, though whether they are alter 

futnre Of the Illine m k  more ancLmore gen- 
sponsible for  mining oper- 

old lava or of *the chilled margin of 
is not at present clear. During the year e ations have been made- 

1. Of two parcels of specimens from the man- 
Baniedur.-The country is this neighbourhood nger of tile youanmi 

The specimens mere 
ship t o  one another 
granites metamorphose 
by heat and pressure. 

2. Of two parcels of bore cores €rom the Sons of 
Gxvalia Mine. 

The first parcel consisted of cores Uroni No. 21 
level, bores No. S3 W. a d  No. 84 E. The facies in 
No. 53 were chiefly cldorite-carbonate schists and 

l,orl,hgl.y. f~brous, more or less sheared epicliorites. The racks 
in No. 54 E. were distinctly dioritic or* epidioritic 

tlie neigh- rocks, carbonated, sheared and foliated epiilioritia 
rocks, and clilorite-carbonate schists. 

ed by Mr. Feldtmann consists mostly o€- 
Fine-grained fibrous amphibolite. 

2. Coarse-grained amphibolite. 
3. Fine-grained amphibolised ophitic dolerite or 

4. Amphibolised ophitic gabbro. 
5. Platy and prismatic hornblendites. 
6. Banded zois 

7. Quastz diorite. 
S. Micacised and gr 
9. Pliyllitic shale. 

epidiorite. 

LJLlartz- 

bonrliood of the Munglinup Graphite Deposit. 
These rocks, collected by i y ~ ~ .  Blatchford and The seconcl parcel comprised c 

sisted o l  carbonate-cldorite quartz 
. Herb& (the rep ative of the IIorgans Bat- level, bores NOS. 91 W. and 92 E 

were snljmitted to me for  
d at Mr. Ilerbert's request, for de- f ibro~s epicliorites, in some cases carbonated and 
ancl investigation oil the nature and zoisitisecl. No. 92 E. showed fibrous epidiorite 

al. The chief rocks were sheared o r  foliated, ancl carbonate-c':lorile-ciuauiz 

1, Foliated granular hornblende gneiss. 3. Of specimens h o m  the &lna &lay Consoli- 
tlateci and from the Eclna May Golden Point Aline. 
These wxe  examined to determine their relationsliil) 
to the rocks of the Kdna Alay Mi 
a11cl E&a aiay Deep Mines. 

Detcrminations for other depa 
olmiefly o€ those for the State Mini 
 or Wardens aircl Ilining negistrars. 

For prospectors and Sor the general public, 190 
&terminations h a w  been made of rocks aiid inincl d b ,  

and, when desired, the deterniinations have been snp- 
1,lenienteil by short notes on the value oP the speci- 
mens. 

111. ~ ~ i s c e l l n n e o z 6 s . - ~  coiisiderable aniouxit of 
time and labour lias been spent in corrnection wit11 
the following :- 

I. The preparation and desptcli OU collections 01' 
rocks ancl iniiiei-nls t o  Mining l ie  
Alilitary ('allege, Duntroon, etc. 

2. The correction o f  typecl ail 1 
the various reports for  pubilcatio 

found to  be :- rock. 

btaiiied 

wins ini- 
e zone in 

is fie- 3. Microphotograpliy. 

paration of a rock classification w 



and symbols, to simpliPy and introclnce a further de- 
gree of uniformity into the geological maps of the 
Survey. 

5. With the assistance of Mr. Jutson, the correc- 
tion and amplification of the Glossary of geologica! 
and mining terms to be issued with the Mining Ewl- 
book. 

6. Reporting on the quality of specimens of asbes- 
tos. 

7. Bringing up to  clate tl- tration of the roclr- 
sections in the Survey collection. I n  this duty, T 
have been assisted by Mr. Welsh. 

COLLECTIONS. 
The adrlition t o  the Suivey Collection during the 

year anionntecl to  621, bringing the total number o f  
registered specimens in the collection at the end of 
the year to 15,525. I n  the last Aiinnal Report thc 
total registerecl was given 15,595, bnt this num13er 
included duplicates and y rocl,-s esalnined but 
not registered. 

The total number o€ sections cut and registered 
was 435, and of those cut bul not registered 2%. 

Special acl<nowledgment must be made of the 
donation to  the collection of :- 

.,& Graphite, from four i d e s  north of Nortliampton- 

llg6 Coorongite, Estuary of the Pallingnp Rimr, 
South-West Division-(State Mining En- 
gineer) ; 

-- 121 American Pumice, Sydnoy-(C. Gudahy) ; 
____ ,,’,, Galena Crystals (four), from Nooka Mine, North. 

ampton-(J. Reynolcls) ; 

(Inspector l\leT%e) ; 

Deeps, TVestonia(N. S 

(State Mining Engineer) ; 

Railway Engineer) ; 

Regan) ; 

Goldfield-(J. W. Regan) ; 
Gold specimen, ICanowna, Coolgardie Goldfield- 

(Hopltins) : 

Station, via Carnar-i.on-(Davis Hanliinson & 

& Collie Fossils (17), from Brown’s Collicries, Collic- 

?:To Obsidianite, Preston ?-(Rev. Vaugha11) ; 
r-\Sis Seheelite and Wolfram in Peginatite, Edn 

_- ,,’,, Lepidolite, Ubini Railway , Coolgardie- 

n and Sliulili Railway 
Railway Line-(Wood, 

Quartz with Garnets, Grass Valley-(J. W. 

___ 1,’,9 Micaceous Haematite, Mt. Goulcl, Peak Hill 

___ 1283 Artesian Bore Cores, G. H. Gooch’s Wanclagec 

, 

Co.) ; 

Goldfield-(C. F. Connelly) ; 
Micaceous Haematite, Mt. Gould, Peak Hill 

Pyritic Conglomerate, Nullagine, Pilbarra Gold 

Plumbago-(R. Boyee & Co., Melbourne) ; 
Fossil Shell (Voluta) ? Wagin Tovmsite, Sonth- 

Obsidianite, Karralie, Yilgarn Goldfield-( J. 

field-(F. S. C001te) ; 

West Division-(W. E. Wood) ; 

&feIlwraith) : 
_- ,&, Meteorite, 50 miles South of Youannie-(&!tines 

Denartmelit) : 
__ ,,‘,, Bore LCores (Artrsiaul, Byro Station, 200 miles 

__ 2*, Vesicular Basalt, Bunbury-[TV. Atliins) : 
North of Yalgoo-(Darlot, Bros.) ; 

& Gold in Quartz-Haematite Schist. (:.M.L. 
1926, Tucliabianna, Murehison C4oklfield- 
(T. Falierty) ; 

-- , :p Coal, Irrwin Rivcr-(Barnett Bros.) : . ~~ 

i& Ore (12 speeimeiis~, from Dutch-Sweerrey Mine, 

,A Fossils (29 sueeimens). blurrawicrinn Cave. 120 
Califoriiia(F. A. Moss) : 

AI.... 

miles North of Cliffs. of the Biiht, South’ Aus- 
tralia-(Xrs. D. Bates). 

The Geological Survey 
year 1917 1,690 public om other cognate 
institutions throughout 
rolumes were added b 
bounci. 

and 1 6  \-olumes 

The distribution 
Survey issued during the ye 

PUBfiICATIOWS. 
The publications for 

Annual Progress 
Bulletin 71-The 

lows :- 

of the Yilgam Goldfield, Part  111.-The Dis- 
tricts North of Southern 
ford and C. S. Honman. 

Bulletin 71-Palmontological Contribution to  the 
Geology of Western Australia, Series VI., 
Nos. XI. and XI.: by F. Chapman and R. 
E thericlge. 

Goldfield, Part I.-The 
C. S.  Honman. 

Enlletin 74Miscellaneons E, 

Bulletin 73-The Geology of the Nor 

61-68. 
Bulletin 75-A Geological Reco 

country between Laverton and the South 
Australian border, including 
Nount Margaret Goldfield : by 
bot and E. de C. Clarlce. 

posits a1 Muiiglinnp, Eocla Division : by Tor- 
rington Blatchford. 

I n  addition to  these, there are 110-i~ ready for the 

Gulletin 76-Interim Report on 

Handbook : by A. 

The following are in 
The Artesian Water 

tralia: by A. Gib 

30th May, 1918. 
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