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eo . 

I have the holiow to  submit for the information 
of the Hon. the RiIinister for Nines my report on the 
work of this branch of the Department of Mines €or 
the year 1939. 

STAFF. 
Early in the year the junior assistant Geologist, 

Mr. I<. J. Finucane, swered his connection with the 
Department to take a more lucrative position 011 the 
Tasmanian Geological Surrey. Later in the year his 
position n'as filled by Mr. F. G. Fonuan, another 
graduate in Science from the University of W.A. 
Otherwise there has been no change in the personncl 
of the Staff. 

dccompanyiug this report are a block aisometiw 
plan and two sections prepared by Mr. 3'. G. Formau, 
a general surf ace plan showing the relative position 
of the various bores, and a plan of the bores showing 
thickness of coal seams with their rednceJ leiels. 

Field Geologists.-For the greater portion of the 
year the assistant Field Geologists vere enqitgcd on 
the underground survey of the Boulrlw Rdt .  111 
addition aiid j i i  coinpany n-ith Dr. TVoolnough, Mr. 
Feldtmann visited and reported on thp TT'ooi~ainel 
&\rea, in connection with the occurr~~i~:e o €  mi:ieral 
oil in that locality. Owiiig to an  urge^ t request froin 
the management of the Great Boulder Persereritrlce 
Nines, Alr. Finncttne made a suzvey of the East Boun- 
dary Lode to locate the position between the 1,300 

FIELD WORK. 
( . "owimte t i t  (reolocris:. -111 :rtl(litioii to ordinary 

o f k e  routine, I miLS able to m2ke the following fk1d 
inspections :- 

An investigation, with Mr. R. L. Jack, deputy 
Gorcrnment Geologist of South Australia, of 
the surf ace .water problems in connection PETROLOGY. 
with the 3,500 Farm Scheme of the souther11 During the year Dr. Larcombe has petrologically 
area. rvaiiriiietl mrei f r c m  the bores sunk 011 the i'ollowinq 

Big Bell, Braeside Hineral Belt, Mararoa air in the Coronation or  Xooiidyne Cave a t  
Nargaret River. South, Prophecy, ICitehcner, Carbine? Little Bell, 

Ore in the Southern Series Of the Eorseshoe 111 additioll nllrnerom rocks have been sectioned botll 
lleposits a t  Peak Hill. for Departmental officers and the public. 

de- 
scriptions of the bore cores, etc., esczpt in such cases on Che3-ae Reach. 
,5+en the inrcstigation has been made for purely de- 

F e r P s o n r  Of Geoph~sica' partmental reasons, will hp foclnd in the following 
Siiri-p~, of the, lend rtc Imsit.: of that district. pages. 

An inspection of a reported tin discovely near In conclusion I desire to express my appreci a t' 1011 
art. Dockrell in the East TCimberley Divi- Gf the work 2nd loyal support of my staff diiring the 
sion. past year. 

&i inspection of the oil bore at Poole Range in 
connection with the cementing off o€ the 
water from the oil .;anas at a vertical depth 
of 2,085 feet. 

.4n inspection of a coal discovery at Nannup 
on the Biisselton-Bri~,rreto~rn Railway. 

a r i d  1,750ft. levels, and the Australia East Lode at  
and belom the 1,750ft. level. nfr. F. G. Forman has 
presentecl a short paper eomp;tringl the structnral 
collditions of the Fihroy Basin with those of 
typical noted oil fields in America, based on his per- 
sonal observations of the latter. I .  

2. An iiirestigation iiito the occurrelice of Poul lllilles :- 

3. The sainpliiig and estimatioii OP the A'Iangaiiew and Enterprise. 

4. An inrestiqation of the occurrence of bitumen 

5 .  Two conference: a t  Northamptoll with Mr. 

~1~~ full reports, together %,ith 

6. 

T. BLATCHFORD, R.B., 7. 

2512i February, 1930. 
Government Geologist. 

8. 

In  addition to the above field inspections fxo  papers 
were compiled, one a memorandum on the Gold Re- 
sources of W. A .  for the International Creologicxl 
Congress SVth  Session, South Africa, 1929: and in 
conjunction with Professor E. deC. Clarke a descrip- 
tion and classification of the Pre-Cambrim Rocks of 
the State, made at the request of the Interstate 
Geological Conference held in Adelaide ;rL May, 1028. 

As i t  has been decided to cease borlrlp, at least 
temporarilv, for coal at Eradn. a repot+ has been 
compiled of the work colnpletrd 1.1 dde, r i t l i  the 
object of setting out all the ilnta obtained dnring the 
t-&o lxrinq cammicms nndertnken to investia.ate the 
roal seams of that area. 

INVESTIGATION O F  THE SURFACE WATER 

SOUTFIERN AREA O F  THE 3,500 FARMS 
SCHEME. 
T .  Blatclzford, B.A., Goverwment Geologist. 

T n  coinpany with Dr. Jaek this investigation, ivhich 
ha? been carried out over the Northern area in the 
previous year, was continued to the Southern area. 

The data collected on this trip only confirmed the 
opinion previously formed, viz., that fresh surface 
waters mould only be found when coming from gran- 
ite or hard catclinients and then a t  no great distance 
irom their crests. 

PROBTdEMS IN CONNECTION WIT13 THE: 



Positive evidence of cyclic salt accumulation was 
obtained particiilarly in one instance, where the rain 
wttei. caught in a depression on the top of a granite 
outcrop, and which had no overflow even after heavy 
rains, had accrulnulated suficient salt to turn it into 
il dense brine. This pool of water, linomn as the 
Basin, occum three miles east o€ the 90-mile post on 
the KO. I Kabbit-proof Fence. 

There seeins to be little or  no hope but that the 
farms throughout this area will be dependent on SUY- 

face catchment water, except when situated close to 
granite o&crops and in rare cases where there is a 
gradual fall from high ground with an impervious 
bottom. 

INSPECTION O F  THE MOONDYNE CAVE 
RELATIVE TO FOUL BIR OCCURRENCE 
m TEE LOWEST CHAMBER. 
T .  Blalcliford, R.A., Goverwment Geologist. 

In compniiy n5th the three cave guides, Messrs. 
I)amon, Connelly and Brennan, 1 inspected the 
Moondyne (Coronation) Cave to inrestiyate the re- 
ported occurrence of foul air in the bottom of the 

The air from the entrance of the cave down 
thwiigh the rnrious chambers, followinp the coiirse 
x-hich visitors tnke, TTXS found to  be quite fresh, in 
w fa r  that no inconvenience was felt by any member 
of the pnvtv.  neither was the flame of the candle 
noticrably affected. On the bottom floor, however the 
conditions of the air were vei-v different and a lighted 
candle, n-hen lowered to within a few inches of tlie 
nc t i in l  Pan.. of the cave, was qiiickk edinsaished. 

T did not realise the presence of impnre air untjl 
wallrincr round with the guides for a few miimtes. 
when an effect apprnaching yiddiness was experirnced 
and it was thrn that a candle would hurn freely 
? l ino4  qni7vThe-v Tt 7m-n.. r\-itlcmt thqt  the l n v r  of 

i l : f f l~c ;or l  2 n d  n+m iiihnlrfi. c n i i v d  v a m  
slipht riildinws. thniidi the diliitinn was .:o great that 
f1.o nil. ~ r o n l i l  vot Q f f r p f  a 7iol-o;J r q ~ d ' e .  0.1 th;.: 
ncrmint wivplcs mei-c. not collected a t  the time. hiit 
Giiide Prevain on two siihsrnnpit risits filled the 
vetaine7.s. niqalv.:cc. of the qas collected bein4 as on 
the attached iwor t .  

Fmm these andvsw it is evident that poisonous 
g m  does occiir in the BIoondvne Cam and that rare 
iniist therrfore be exercised when showinq visitors 
tlwoiirli the rave.  If thr precaiilions which have 
bcen i x - a n t i 4  in the nast arr continned (the guide 
descends with a naked cnndle first and notrs the 
effect). there shoiild be no r e d  danqer in allowinq 
visitors to p a w  tb-miich miicklv. Careful inspection 
of the Invest rhamher bv the mide .  however. shoixlcl 
be insisted nnnn and  the stav of viqitors in the bottom 
section of the care should be made as short as pos- 
.;iblo. 

To oh-iate the presence of the noxious gas more 
circiilation is necessary. This could be effected by 
Inrin? a 6 to 8 inch D i m  from tlie entrance to  
thc hnttoni Poor 01- drill a six-inch hole from the 
~ l n * f ~ r c .  to the roof of the bottom rave and connect 

from* .irith A s l w t  nine. A.: the rare i q  a verv 
fill exninnlr of r a w  fnrmRtinn. it  monld he re- 
hle to  lap an nnsjditly pipe throayhout the in- 

terior, which troisld not be so effective as a shorter 

( e  i T  e. 

4 

vertical bore. If a light portable boring plant could 
be obtained it would not cost much to puiich a six- 
inch hole about 160 feet in length, for the country 
rock would be relatively soft, dry and easy to bore. 
In this case the exact position of the bore. however, 
should be fixed by accurate survey so as not to risk 
destroying a valuable cave foiination. If pipes are to 
be used the length necessary to work round corners, 
etc., should be obtained from the guides themselves, 
who know best what they require. 

Copy of Assay Certificate 423,329. 

Lab. Nos. 1299 aird 1300. 
Summary of Analysis : 

Sample collected Sample collected 
14th Feb., 1929. 3rd Mar., 1929. 

per cent. per cent. 
Carbon dioxide . . 6.06 2.77 
Oxygen . .  . . 13.64 17.58 
Nitrogen (by difference) 50.30 79.65 

the varhn  dioxide 
originally present in the gas inay have been sliqlitlp 
higher than the above figures indicate. 

The air collected on the 14th February is distinctly 
asphy+tting and mav cause serioiis symptoms in 
1 1 1 ~ 1 1 .  recarit (1927) aiithority Ctntes. 

When the  osvgen o f  the inspired air is diminished 
f rom the normal 21 per cent. t o  va lues  between 36 and 
12 per cent., the  first perceptible sirriis of anoYemia* 
drrelop. . . , When the oxygen is diminished t o  values 
hetween 14 and 9 per cent. the higher centres of the 
l-rain are affected. 

(Sqd . )  ED"F-4RD S. STMFSON, 
Gorernment Mineralogist and Analyst. 

REPORT ON THE RORSESHOE MANGANESE 
DEPOSIT. 

By T. BLATCHFORD, B.A., Government Geologist. 
T have the honniir to snbmit for the infoimation 

of the Conncil of Indnstvial Tkvelonment the resnlts 
of mv samplinq of the southern series of the two 
Manmanwe dewnits situated at Horseshoe. in the 
Peak Hill GoldfieId. Unfortiinatelv the o r i ~ n a l  in- 
tention of samnling both denosits was not adhered 
to, the men sinlrinq the saniple holes bein4 paid off 
even befow all  the nen 3-v holm had been com- 
p b t d  on the southern series. 

Localit?l and Communication.-The Horsehoe Man- 
ganese deposits are situated about 16 miles by road 
north-west from Peak Hill townsite, 85 miles by rail 
north of Meekatharra, and 16 miles north-east, in a 
direct line, from Mount Fraser. 

Geology.-Both deposits occur in Pre-Cambrian 
sediments. These old beds have, in the vicinity of 
Horseshoe, a strike varying from north 25-45 degrees 
east, with a veiy steep dip to the north-west. The 
beds have been subjected to considerable stresses and 
chemical a!fei-nticns, which have procluced fold- 
ing, variations in depth, and probably shearins OT 

crushing alone: lines, which strike more or  less east 
and west across the general strike. 

*TAack o f  sufficient oxygen in the blood. 



The beds consis.c essentially of argillaceous material 
so altercd at the surface to  preclude a definite classi- 
fication. Other beds are highly siliceous and occur 
as quaptzites. These beds were probably laid down 

rtz veins are not uncommon, and lenses of 
manganese, iron ores, and iiiislurei of both are quite 

seen outcropping at irregular 
able distances. Similar occur- 

rences have been noted at Mount Fraser in the Teano 
Ranges and in lesser quantities in many of the beds 
of this series. 

Xuizgarwse Ueposm.--lii dealing with the genesis 
of the manganese deposits Mr. Montgoinery writes 
as follows:- 

One cannot be very certain of a theory of the forma- 
tion of these deposits until they have been cut into by 
mining work so as to  give good sections for examina- 
tion, but  at present the most likely explanation appears 
to be that the ore-bodies tollovci the general line of some 
sort of a fracture o i  the country iicross its stratifica- 
tion, along which strong lode-forming action has gone 
oil with alteration of the rock to  more or less pure oxide 
of manganeae, and in some places t o  brown oside of 
iron. Towards the west end there mere possibly several 
such lines of fracture and mineralisation. From these 
lode-like bodies there has later on been a great deal of 
superficial depositions of manganese ore forming thick 
sheets of secondary manganese oTer what was the sur- 
iace o€ the ground at the time of their formation. The 
deposits could therefore be regarded as a general crust 
of manganese oxide over the areas shown on the map, 
with an unknown number of veiiis going down into the 
ground below the crust, and doubtless carrying man- 
ganese oxide t o  some considerable depth. 

The main part of the deposit, however, gives the im- 
pression of being a superficial deposit, probably iormed 
similarly t o  some of the lateritic iron ores. It is very 
dense, clean, black oxide of manganese, and in places 
shows a brecciated structure, especially along the edges 
of the portions of the ore body which sho-m lode char- 
acteristics. 

The sample holes recently sunk on the southern 
series, dnd which were not seen by Mr. Montgomcry, 
throw considerable light on the origin, and :in my 
opinion have proved without much doubt that there 
has been a higher coaceiitration of the mineral con- 
tents of the original sediments in a series of parallel 
lenses where they cross ail east and west crushed or 
shear zone, and that the outcrops of these lenses sub- 
sequently, on 13 eathering, produced talus, which on 
spreading over the surface became partly recemented 
by circulating solntioiis ailcl partly, possibly, by 
laterisation. 

The main evidences iii support of the above, which 
the sample holes have exposed, are the following:- 

a. Iligh-Fade manganese ore gradually chang- 
ing to  one in which iron predominates. 
This is typical of nianaganese lodes. 

b. Iligli-grade manganese ore suddenly cutting 
out and found lying on barren schist- 
signifying that the ore has rolled over 
from a iich outcrop to cover barren 
ground. 

c’. l3oulders o f  rich and low-grade ore mixed 
and lying on barren ground-a mixture 
of the talns from two lenses. On one oc- 
casion the boulders (60C) mere rounded 
and vorn down to a comparatively uni- 
form size appoximating that of a cricket 
ball. 

d. Layers of waste rock are frequently found in 
the deliosit and fine earthy waste sepa r t -  
ing boulders of ore is extremely common. 

e. Some of the sample holes continued in more 
o r  less solid ore Ior  over ZU Lea, loiv-gLacte 
f erro-manganese ore still remaming m the 
bottom o t  the hole, indicative o i  a lens 
or lode. I n  other boles tue ore out com- 
pletely out at depths of a few iuches with 
no sign o i  lode material below. 

1. Bands or low-glade ore are occasionally found 
overlying ore of much higher grade, the 
latter resting oii barren giound-clistinct 
evidence of talus action. 

The evidence lii favow of an east and west shear 
zone is the undoufJtec1 local enrichmeut rn both de- 
posits, the unusud extent of the deposits, and the 
general layout of the ore bohes. 

L\uiiierous leiiaes of ore caii be found by follow- 
ing along the strike of the country, but there are so 
iew deposits of any extent that the concentration 
must be due to some local cause. Furthermore, where 
the underlying rock is exposed, as in the cutting Lor 
the ore bins, there is distnict endence 03. cLudung 
and folding. 

From a coinmerain1 point of view the chief fac- 
tor to be consideied is the irregular nature of the 
manganesa values, which naturally infers diiiiculties 
in sampling, lu higher costs for recovering and U 
grading the ore, and reduction in tonnage. 

Snmplilzg.-On my first visit to the Horseshoe I 
found that the whole of the southern deposit had 
been laid out by the company’s surveyor into chain 
squares, and that several sample holes had already 
been sunk at irregular intervals, also that Mr. Xlliot 
was conducting a sampling campaign for the Broken 
Hlll Proprietary. b y  mutual consent we arranged 
that the subsequent shatts should be sunk in some 
order, and as i a r  as possible a t  dehnite intervals. It 
was also agreed on t,hat all holes should bc concinued 
until country 1 ocli or low-grade terro-inanganese ore 
was reached, and in the latter case drill holes should 
be pushed down further into the bottoms t o  avoid 
any possibility of misjudgment. 

As IVlr. Elliot was doing his field analyses from 
clay to day, his results were most helpiul ui deter- 
mming when to cease sinking. Unfortunately some 
of the holes were not completed and holes are still 
lacking on part of sections BU, 59, 68, and ‘73 and the 
eastern section of the deposit lying to the east of 
section 102. The surface indications of this narrow 
portion of the deposit are not at all encouraging, 
and except for  a limited tonnage a t  the extreme east- 
ern end there does not appear to  be much ore o€ con- 
siderable value. 

Generally speakkg my samples mere broken in three- 
foot sections and from the olqlosite sides sampled 
by Mr. Elliot with the object of obtaining a closer 
average value. A slight difference in depth of the 
trial holes is due to the slope of the hill on which 
the excavations have been made. This will account, 
no doubt, largely for minor discrepancies between 
individual samples. The average for any particular 
hole, ho-wevei; will be found to  correspond c p t e  
rlosely enough for all practical pnrpnses. I n  break- 
ing the samples any obvious waste or low-grade ore 
was not touched but recorded as closely as possible 
as waste, either by measurement in the holes them- 
selves or  the proportions as dumped at tlib suriiic;e. 
The foreman helped us much in this respect by in- 
stiucting the miners during shaft sinking to separate 
the ore, both in filling the buckets and dumping. 



It is obvious, however, that the estiiuates of waste 
are approximate but should be within, say, 5 to 8 
per cent. of the true value. 

Estimation of Ore Reserves.-As fa r  as possible 
tl?e ore has been graded into groups where the pre- 
donunating inanguese values are over 50 per cent., 
under 50 per cent. and over 45 per cent., and under 
45 per cent. m d  over 40 per cent. Ore below 40 per 
cent.. has not been estlsuatcd for reasons which will 
be explained later. 

The areas embracing these grades of ore were cal- 
culated with a planimeter and the analyses reduced 
to foot values. 

One ton was allowed for every 10 cubic feet of 
unbroken ore. This may appear low, but judging 
f iom the "ay the ore breaks un firing, considerable 
waste must be incurred. In working out the gross 
tonnages, allomance has been made t o r  the percentage 
of waste. 

The boundaries of the various groups must be con- 
sidered as more o r  less tentatme, but in the aggregate 
the tonnages called for should w0i.l; out satisfactorily. 
It must be realised, however, that there is no hard 
and fast lme of demarcation in values in any por- 
tion of the deposit or in any of the groups. One 
group, however, will probably support the other 
when the ore is broken and graded. 

Ore contaming less than -10 per cent. mansanese 
has not been estimated for the followbg reasons. 
This class of ore is as fa r  as can be seen very vari- 
able in depth, waste and quality; and a considerable 
further number of sainple holes would be necessary 
and many of the present holes would require sinking 
further before even an approximate estimate of the 
tonnage of ore of that grade could be made. I do 
not consicler there is any probability of exporting 
ore of this grade, for  it is too high in manganese for 
a ferro-manganese ore and too ~ O T T  in mangnnese- 
contents to be classed as a manqanese ore. l k t h e r -  
more, the lower the grade of manganese apparently 
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the more mixed with waste b(Acomes the ore, which 
would undoubtedly increase the mining costs. 

A reference to the plan attached shows clearly that 
the higher grade ore extends from section 101 west- 
ward through the deposit, the area (2) occurring in 
sectioni S2. S i ,  93 and 101 containing the highest, 
values. 
h smaller area (3j contains equally high values 

IT-it11 cori esponcling values buried below much lower 
values in area (11.). On the flanks of the cut forming 
ihe bins in section 26 a snmll m o u n t  of high- 
grade ore has been developed, but the tonnage is so 
limited that it has no bearing on a general scheme of 
expenditure. 

Of the second grade (45 to 50 per cent.) the esti- 
mates of areas ( 5 )  and (7) are fairly certain, but there 
is a doubt as regards area (8) on account of the laak 
of at least two or more sampling shafts; which, un- 
fortunately, though marked on the ground, were not 
started. The tonnage estimated for this area has 
been based on the holes in 5SA and 81C which for 
safety sake was then reduced 30 per cent., pending 
a completion of the necessary sampling. 

Of the third grade there is not much necessity for 
comment. The tonnage is not great in any area and 
the waste is much greater than in the higher grade 
ores, making this grade very doubtful as to its com- 
mercial value. 

With regard to the outside areas containing ore 
under 40 per cent. manganese suCficient has already 
been witten-such ore may be treated for the pre- 
sent as valueless. I concur with Mr. Xontgomery in 
his estimates of the ore east of section 101, and re- 
gard that portion of the deposit as practically worth- 
less, rscept in the estreme ea5tern end where there 
may be some 15,000 toils of fairly high-grade ore. 
As no holes were put down in this section T prefer 
not to  quote figures either as to values or quantities. 

The following is the estimation of ore reserves 
worked out as the result of the sampling:- 

Grade. 

Over 50 yo 

4574 t o  50% 

51.13 1 67,::; I 50.90 
3 12.248 51.08 
4 1 -500 50.77 !- 

20,644 45.08 E 1 2,937 ~ 47-00 
7 31,605 45.00 
8" 28,000 45-1 

9 15,253 39.3 
10 20,000 41.6 
11 31,000 43-4 

73.37 
73.10 
74.7 
... 

71.9 
71-5 
68.0 
67-0 

... ... 

... 

8.94 
6.1 
7.54 
... 
8 - 4  

10.6 
10.5 
9.0 

22.01 
18.9 
7.65 

. 0-35 
0.97 
1.9 
... 

1.11 
1.42 
1.6 
1.5 

2.5 
3.6 
1.5 

I Averages. iiastel 
Tons. 1 Mn. 

5 81,000 50.7 
12 ... ... 
14 ... ... 
25 ... ... 
10 55,000 46.4 

nil  ... ... 
20 ... 

~ _ _ _ _ -  

30 2s,ooo 45.1 

30 66,000 42.0 
50 
33 1 ::: 1 ::: 

I - . - . . - -  I 

- 
4n0,. 

73.3 
... 
... 
... 

__ 
69.8 
... 
. . I  

67.0 
___ 
... ... 
... 

Fe. 

6 . 3  
... 
... 
... 

~ 

9.7 
... 
... 
9.0  

14.4 
- 
... 
... 

SOz. 

0.98 
... 
... 
... 

1.4 
... 
... 

1.5 

2.4 
__ 

... ... 

Paste. 

- 

12.3 
... 
... 
... 

15.2 
... 
... 

20.0 

34.6 
___ 

... 

... 
-_ 

* Owing to the incomplete sampling of this  area the tonnages quoted must be regarded only as probable ore. 

Mnrketii?g arid Xavket Prices of Xangnnese Ore.- Generally speaEng chemical ore is used only in the 
There are two distinct classes of marketable inan- manufacture of oxygen, chlorine, bromine, and disin- 
ganese ore-Chemical and Metallurgical. Unfortun- fectants : as a ciecolouriser of glass, in calico print- 
ately there is no very definite standard for either ing and dyeing; in colouring glass, pottery and 
class, variations in specifications occurring from brick; as a drier in paints and paint pigments; as 
time to time to meet the requirements of supply and a depolariser in dry batteries, and in the manufaoture 
demand. of drugs and chemicals. 
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The chief qualifications for chemical manganese is 
an ore containing a high percentage of oxygen and 
not more than one per cent. of iron. A low per- 
centage of lime is also necessary. 

Ore high in lime, low in oxygen, phosphorus and 
silica is classed as furnace or metallurgical ore, gro- 
vided the manganese content is capable of producing 
$0 per cent. ferro-manganese. 

The following s1)ecifications from various buyers 
liare been ltinclly supplied to me by the Secretary of 
the W.A. Mangaiiese Company :- 

Iieely c% Teanant, Jersey City- 
First Grade: 

MnO,-S'i per cent. or better. 
Fe,O,-under 1 per cent. 
Copper-under 1 per cent. 

MnO2-75 per cent. 
Fe,0,-2 per cent. 
Copper-0.05 per cent. 

Mn02-S5 per cent. 
Iron-under 1 per cent. 

Second Grade : 

Harshun, Fuller & Godwin- 

This firm is buying Caucasian ore of 87 per cent. 

Netal & Thermit Corporation- 
XnO,  and 0.58 per cent. Iron. 

Manganese-56 per cent. 
Iron-1 per cent. (max.). 
Silica-1 to 1.4 per cent. 
Phosphorus-0.02. 

Copper and other metals-nil. 
Foote Mineral Company- 

Mn0,-85.88. 
Iron-1.25. 
Copper-0.03. 

Sulphur-0.02. 

Writing in 1925 Spurr and Wormser * state that 
specifications for dioxide o r  chemical ore were for- 
merly 80 to  90 per cent. MnO, but much ore has 
been used running as low as 70 per cent. MnO,, iron 
should be under 2 per cent., copper not exceed 0.02 
per cent., and cobalt, nickel and arsenic should not 
be present in appreciable quantities. 

Applying these specifications to the highest grade 
ore at Horseshoe it is evident that though the chief 
constituent MnO, is on the low side it still could be 
co:isiclewd ns chciuicvd o ~ c  of a sort if it weve not 
for the excessive percentage of iron, which is fa r  
above the limit set down in any specification. Chemi- 
cal ore a t  Horseshoe must therefore be regarded as 
non-existent unless the C'ompauJ- call obtain a definite 
quote from some firm who may see fit to use it for a 
special purpose. 

With regard t o  quotations for Metallurgical ore 
tlip,,e appears to  be as niuch mrietv in the specifica- 
tions as for Chemical. Spurr and Wormser state 
that in England and Germany the common basis is 
50 per cent. Manganese a t  so much per unit, with a 
small bonus or penalty for each unit above or below 
standard, a maximum of 8.9 per cent. silica and 0.20 
or 0.15 per cent. phosphorus. A specification fur- 
nished me by the Secretary for  the Company for 
Metallic ore requires- 

Manganese-48.50 per cent. 
Silica-8.00 per cent. or under. 
Iron-7.00 per cent. o r  under. 
Phosphorus-0.16 per cent. o r  under. 

_ -  
*The Marketing of Metals and Minerals. By Josiali 

Edward Spurr (Editor Eng;. & Min. Jonrnal) and Felix 
E d m r  Wormser (Assist. Editor Ene. and Min. Journal). 

I n  order to ascertain the percentage of phosphorus, 
four average samples of the higher grade ore were 
analysed with satisfactory results, all of which were 
below the above specification. As the iron contents 
are about correct and the silica much below standar3, 
the two higher grades of I-Iorseshoe ore should be 
readily marketable at current rates, which at present 
are ivling at about Is. 2d. per unit C.I.F. England. 
I am afraid that the lower grade and ore under 40 
per cent. manganese are too rich in iron to  be mar- 
ketable except under some possible special contract. 
With regard to this statement it may be quoted that 
the Broken Hill Proprietary are shipping low-grade 
f ei-ro-manganese ore to America from h o n  i h o b .  
This is correct, but the ore is particularly free from 
impurities and is being put  on boats for a very few 
shillings per ton; so the comparison cannot be re- 
garded as a parallel case. 

Cost of 31inirzg and Transport. 
iKining.-TQith few exceptions the deposit has been 

proved to be irregular and containing variable quan- 
tities of waste and low-grade ore which would neces- 
sitate sorting and extra transport. The fractured 
nature of the deposit is also detriinental to cheap min- 
ing, as it was found t o  be impracticable to  drill holes 
of any considerable depth. Light charges would be 
necessary so as not to break up the ore, otherwise 
there would be likelihood of considerable loss in- 
curred by the fines mixing with the waste. A con- 
siderable amount of spalding would be necessary, 
which would also increase the cost. The ore as a rule 
bores quickly, though difficulty in this respect was 
experienced in some of the holes. Taking all these 
factors iiito consideration the average costs of min- 
ing the deposit would not be so low as might appear 
at first, and I should place them a t  not less than 6s. 
o r  7s. per ton €or the ore landed on trucks a t  the 
mine and allowing for the removal of the waste. 

?'vansport.-I have no definite opinion as to  what 
the cost of railing from the mine to  Meekatharra 
would amount to  per ton, and can only assume a 
cost proportional to distance and cost per mile 
quoted by the Government from Meekatharra to  
Geraldton, which works out roughly a t  5s. per ton. 

g Charges ai Geral&oiz.--The Company's 
figures for this item were four shillings with a sug- 
gestion that if there are snficient bins the charge 
can be reduced to 2s. per ton-say 3s. 

Freight (Ocean) .-Company's figxre is 25s. 
To these must be added overhead charges, etc., 

The costs are probably, therefore, as follows :- 
which I am not prepared to estimate. 

s. d. 
Mining a t  Horsrshoe . .  . .  0 6 6 
Railway freights to Meekatharra . . 0 5 0 
Railway freights, Meekatharra to Ger- 

aldton . . .. .. .. .. 1 0  0 
Charges a t  Geraldton (average) . . 0 3 0 
Oeean freight . . .. .. .. 1 5  0 

2 1 9  6 

The above makes no allowance for charges at 
Meekatharra, interest, insurance, commission on 
sales, which mill no doubt bring the total to well over 
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Conclusions.-The sampling of the southern de- 

1. That there is no chemical ore-the iron contents 
being f a r  too high to comply with any recog- 
nised specifications. 

2. Of metallurgical ore there is a t  least S1,OOO tons 
containing 50.7 per cent. manganese with a 
liossible 10-15,000 tons of the same grade at 
the eastern end of the deposit, which has not 
been sampled. The iron content of this grade 
is 1)eIow specifications. 

3. Of the second grade 45-50 per cent. manganese 
there are 53,000 toils but the iron content is 
on the high side. 

4. Ore of the lower grades contains too much iron 
to conform to  specifications, though no doubt 
some of this class of ore could be sold at a 
reduced price as low-grade ore. 

5. Tith the e~icelttioii o€ iion contents the ore 
as a whole is free from penalisable impurities, 
the ainount of silica being particularly low. 

6. With the ruling price per unit at Is. 2d. C.I.F. 
London and the costs of production and trans- 
port as quoted, the best grade would not cover 
costs, so until the market firms considerably 
or the company can put up some fresh and 
positive evidence which may alter the existing 
conditions, I cannot recommend any capita1 
expenditure for the erection of ore bins, etc., 
a t  Geraldtoii o r  in any other direction. 

Before closing my report I mould like to  express 
iny sincere thanks for the help and courtesy shown 
me, both by the representatives and staff of the 
l\fanganese Company and to fill*. Elliot o f  the Broken 
Hill Proprietary. 

posit has proved :- 

REPORT ON THE OCCURRENCE O F  BITUM- 
INOILTS MATERIAL WHICH MR. EASSELL 

FORWARDED FOR IDENTIFTCATTOY. 
T.  Blatclzford, B.A. 

I n  accordance with your instructions I: visited 
Cheyne Beach in the company of Mr. H. Hassell and 
collected a second sample of the bituminous material 
mhich he had reported. 

LocaZify.-The bitumen occurred in two localities : 
(1) On tlie beach lying west of TVarriup Creek. 
(2) At a spot some three miles to the east of 

the first locality and close to the mouth 
of Cordanup Creek. 

The material was only found in small flat pieces 
from the size of a sixpenny silver piece to  mere 
grains. The pieces were irregularly scattered owx 
quite a considerable length of beach, 400 to 500 
yards, and from the water’s edge to well up the sides 
of the sand dunes where it had, no doubt, been de- 
posited by the waws and winds during ~ougl i  
v-eather. 

Mr. Hassell’s statements about the occurrence are 
as follows :- 

1. That although he has been a frequenter of the 
beach for many years, neither he nor any of his em- 
ployees had noticed the bituminous material under 
review before the month of November, 1927. 

That both Mr. R. C. Kilson, A.S.M.E., and 
Mr. Le Xesurier had a few months previously passed 
over the beach near the entrance to W m i u p  Creek 

COTdLECTED O N  CHEWNE BEACH Ahi-D 

2. 

and ceither had observed the occurrelice, though it 
ivas in abundance when he first found it a few montlis 
af terwards. 

3. That in his opinion it is therefore a quite 
recent occurrence, ancl in no way connected with the 
ordinaq bituniinoiis jetqam, so coinmonly reported 
along the coast. 

d. E e  considers that i t  was not tlerii-ed froiii 
sources where mineral oil might haw. been med, such 
as for windmills, garages, motors, etc. 

That a(>~or(ling to his o1,servations it is onl3- 
found in the two localities referred to, and that it 
is in greater abundance during heavy easterly 
weather. 

Geology.--The geological features of the country 
in the vicinity of Cheyne Beach are comparatively 
of B simple charactcr. There are two classes and 
two ages of irocks--Ir’ie-Cambrian granites 01- 

giieisses and sedimentaq- beds of Bliocene age. The 
granites and gneisses commence iimiecliately north of 
U‘ai-riup Creek and G i w n  Iiange and esteiid far 
away to the north. il narrow belt of granite is also 
exposed a!ong the coast betvwn Lookout Point and 
dlbany. 

A considerable derelopineiit of Miocene Beds lies 
between the two granite areas and follows np the 
valley of the Icalgan River as fa r  north-wzqt as 

5. 

ICenclennp. 
Further afield the Miocene beds haye been located 

ctt Tambalup, Ongerup, ancl as fa r  iiorlh as Norse- 
man. Extensive areas of Miocene beds are also 
found in the Fitzgerald River Valley, and they also 
forin a strip of country, some few miles wide, 1p1g 
iinmediately to the north of the Barren Ranges. 
These beck have so fa r  not been accurately sur- 
ueyed. * 

There is no doubt that the Miocene beds were laid 
clown in a coinparatively shallow ocean (fossil 
sponges abound in some of the beds), the floor of 
which hab &ice risen. The highest point a t  whicli 
the beds have been recoided is in the vicinity O€ St. 
Ives, which has ail elemtion of well over 1,000 feet 
above sea level. 

-4s the basal beds of the Miocene series are ex- 
posed at sea lewl, there is 110 doubt that the deposit 
was originally at least 1,000 feet in thickness, pro- 
bably iiiuch more. Frobablg the greatest thickness 
on the land surface will be found in the Fitzgerald 
Brown Coal s e i k ,  which is no doubt a sunlieu 
feld of Niocene strata, similar in occurrence to  those 
at Collie and Wilga. Whether the Miocene beds ex- 
tend past the coast line to the south ancl cover the 
Coiitinental Shelf, mhich is some 30-35 miles wide, 
is difficult to decide. Within the above limits it is 
noteworthy that the soundings are very uniform 
with a variation only of a few fathoms, which 
rather points to the absence of extensive deiiudatioii 
ancl suggests tlie possibility that the beds were 
faulted down and failed to  rise above sea level. 

Further to the south of the 35-mile limit the 
soundings suddenly rise to 1,500-2,000 fathoms. 

Following on the theory that a section of the beds 
liad been faulted and that the bitumen was a seepage, 
I requestrd Dr. Siiiipson to inr-estigate whether there 
could be any genetic coiinectioa between the oil ex- 
h c t s  irom the E”itzgeralc1 11ro~m coal 2nd lhe 
bitumen. I le  could find none, so this source for the 

Ihe niapping of tlie suuth coast eensed 011 the death of 
R. P. \\-ooilwarsd in the year 1917‘. 

I 
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bitumen is not very hopeful, and the old idea that 
L I I ~  tlotsams are car.iecl by ocenii cmrcnts on to 
the coast will hme to stand for the present and for 
this particular case also. 

1 still consider, however, that the bitumen was 
not deriz-ed from oil spilt from ships’ engines, etc., 
hut has come from a natural. seepage. 
Altaclietl 15 a wpj- of thr Goverriinent Analyst’s 
report. 

Lab. !To. 1695. 
The Sample, which was said to come from Cheyiie 

Beach, coiisisted of rounded  fragment,^ of black 
iriaterial slightly plastic in coiwstency. hLcroscopic 
examination shbwed the masse5 Lo be porous. and as- 
sociated with clean quartz said. The pi*esenee of 
fibrous inatter or  vegetable cdls could not be de- 
tected. 

The sample when freed from adhering sand floated 
on Tvater. 

Sohbil i ty  : The sample ivas completely soluble in 
carboii bisulphide and tnrpentine, L n t  only partially 
aoluble in petroleum spirit. 

A separation by solvents W X ~  as follows:- 
Per cent. 

Soluble in petroleum spirit . . .. . . 70.2 
Residue soluble in carbon l~isulphide . . 22.5 
Carbonaceous matter . .  .. . .  .3 
Mineral matter .. .. . .  . . 6.3 
Water . .  .. . .  . .  . . .7 

100.0 
-- 
-_ 

The petroleum spirit soluble portion coiisistec! of 
a dark brown wax with melting point of T2‘C. 

The carbon hisulphide portion consisted of a black 
lustreless bituinen with no defiiiiie melting point, 
but softrning a t  95” approximately. 

The mineral mattcar consistec! of sand grains ancl 
iron oxide, reiiresenting 4.6 1 1 t ~  cent. and .80 per 
vent. respectidy of the total, together with traces 
of calciuin, magnesinni and d i u n i .  

LUtimnte Avnlysis : 
Per cent 

Carbon .. .. . .  . .  . . 77.8 

Nitrogen . .  . .  . .  . .  , , .2 
Sulphur . .  . . . .  . .  . .  .7 

Oxygen (by difference) . . . .  , 1.5, 

Hydrogen . . .. . .  . .  . . 12.5 

Ash . . .. .. . .  . . . . 6.3 
Moisture .. .. . .  . .  .. .7 

100.0 

Calculated to  the N, S, ash, moisture and 0 free 
sample, this represents a hydrwxbon r more prob- 
ably a mixture of hydrocarbons, eontaiing C 56.2 
per cent.; I3 13.5 per cerit., approximating ‘0  the 
general formula CnH,n, which, according to R. 
I-Ieger, most closely represents the composition of 
Ozokerite. 

The percentage composition of Ozolierite is given 

There is no indication that this material has any 
It 

’ Q. 

as C, 85.7 per cent.; 13, 11.3 per cent. 

relationship to the Fitzgerald River brown coal. 

appears to  be :in inspissated petroleum, but xhether 
tlie removal of the iight oils was effected by mture, 
111 which case this matci+al is a crude ozokerite, 01” 
by human ageiicy, 11 is impossible to say. 

GEOPI-ITSICAL PROSPECTlXG AT 14 ORTH. 

Yhr Geophysical Neseareh p3i ty, under the leader- 
ship of Mr. J. C. 3’crgiison, arrired ir. NoriLanipton 
about the niiddle 31’ the month of June. Wheri they 
liad beconie establ~sbed on the T;Vheal Elleii Mine, 
I joined the party for a ICT clays to discuss the 
geological side with Mr. Fergtison and to inspect 
several other arcas in the imtllern end or the 
field. which must also prove f:i.;ourable €or im-esti- 
gation. Samples of the nratei-.;, etc., were also col- 
lected for analysis. 

Jn  Jnlj- arrangeiirents had h e m  made for Dr. 
Bieler aiicl I’rofessor Rstnlrine CO join issue and dis- 
cws  the probleins at Xorthampton on the gronnc! with 
MY. Fergnson. 

AXI’TOX EY THE ELECTZICAL METHOD. 

Cnfortunately, Or BieI!r, 01: his way to North- 
ampton, beeaine seriously ill ancl after a n i y  shorr 
illness passed away in the Gein’dton IIospital. I n  
additioc to the l o i i  to his friends and fellow oficers, 
by whom he was lirlcl in the highest respect, Dr. 
Bieler’s untiniel~ eild was a sa ious  loss to the Beo- 
plipbieal Reseawh in duitralin niid to the scientific 
\voi.ld in general. 

l’rof essor Ranliine continued his journey and 
joined the party a few clajs during the latter 
(lags of the month. 

d t  this time the p r t y  had eonipletecl the survey o i  
tlie TYheal Elleii Mine an11 had commenced tlial of 
the Eaddera. The survey 01 this and the &rp 
Spi-ing, South Geralcline, a i d  I ;lock 7 mines hacl since 
been completed and a full report o€ the results from 
Xr. Bronghton Edge, the Director of the Sun-ep in 
Australia, is expected shortly. 

BREK’S AX’U LLDSTEB’S REPORTli.D I T N  
LODES, 9 MILES SOUTH.-EAST O F  1ItDbKT 
DO CICEREL. 

T .  Blutchjord, BA.,  Gorertzment Geologist. 

An inrpection of this area w n s  made 011 accoiint 
of several saniplcs being sent in and whieh con- 
tained either tin or tantalite or both. 

LocuZitg : Most 01 the samples were labelled a ;  com- 
ing from the north-eastern end of Cuminins Kange. 
As the position of the Cuirnnins Range is nat correct 
on the Lands map, the locality had hest be referred to 
as 1\11.. Doclrevell, bi-hich is a definite and fixed land. 
mark. The Torkings, as shown ine Ijy B. Essa.1, whom 
I fortunately met in the locality, are situated on 
the head of the Willy Willy Creek, but a short dis- 
tance down from the wateidid,  which separates 
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these waters from those of Wolf Creek. There were 
no prospectors on the ground, Brens having em- 
ploynieiic on the Margaret D o y m  Station and Shaw 
was  ork king a rich leader some ten rrilles clijfant. 

L;coiogy.-The rocks in the area and i o r  soin6 
iililes around coiibist of the group originally named by 
15. T. l1arclinaii '*Xetainorphics " These metamor- 
phics may be best described as a very old formation 
of sedimentary rocks and lavas, which have been sub- 

ss and chemtcal alterations. They 
represent some oi, if not, the oldest rocks of thc 
State aud comprize mica scfists, phyl;ites, etc., 
crossed and recrossed by mord recent intrusive basic 
dykes a id  pegmatites. 

This belt of metmorpluc rocks extends as a fringe 
around the Ih iber ley  plateau, cncling at Pampi 
Sound, on the western extremity and is the mineral 
belt of the fimberit'ys. 

Brem's l~'ind.--I do iiot thinL there is any doubt 
that the prospectors found small quantities of itream 
tm and tantalite in some of the narrov gullies, join- 
ing the upper course of the Willy Wllly C'reek, 
but as these courbes are invariably narrow, there 
mould be 110 hope of locating a large dcposit 02 
alluvial. 

'1vith regard to  the reported lodes, there is no 
doubt that a contusion wol'os~ and what ivas con- 
sidered tin, was rcally a much altered tuurmaiine. 
T h s  tonrmalnie oecui-s plentriully in many o t  the 
pegmatites, and it is highly probable tha! the small 
amouiit oi. stream iin 'and t a r d i t e  have been cle- 
rived from this souice. 1 brolili a sample from one 
of the pegmatites, wluch had been exposed by the 
prospecto15, but with negatil-e results as regards 
both tin and taiitltalite. 

The position may be summed up as a genuine mis- 
take oii the prospxtors' part, iiiuch exaggerated by 
outside speculation. 

BORING FOE BIINERAL OIL AT P O L E  
RANGE. 

1'. Blatcltford, BA., Government Geologist. 
The state of the bore at Poole Barge in October, 

1925, is set out on page 5, B.S.W.A., A.R. 1928. Oil 
was struck a t  a depth of 2,085 feet, but the hole be- 
came flooded with water to within 127 feet of the 
surface. The hole was then filled with clay and tem- 
porarily closed pending arrangements being effected 
to cement off the water. 

On my arrival a t  the bore on 10th September, 
1929, the mud had been cleaned out to a depth of 
2,078 feet, i.e., seven feet above the level of the oil 
>BlldS. 
d ceiueiit bridge 10 feet thiek was then put m 011 

top of the mud and a six-inch casing lowered to the 
top of this ceiiieiit and cement pumped in around the 
casing from the surface until the pressure rose to 300 
lbs. to the square inch. 

The cement was allowed to remain setting for a 
period of one month. After my arrival the water 
was gradually lowered in the casing by baling until 
it was proved to the satisfaction of all present that 
the casing nas  rvtiter-tight. 

A hole was then carefully bored through the cement 
bridge until the clay was reached and still there was 
no water. On continuing the boring in the mud, 
water very suddenly broke in and rose to  a height of 
242 feet below the surface, or 115 feet below the 

origiual leyel. ! h e  uater would obviously h v e  corn 
tram t h e e  mume:, :- 

LU tile L<'lllellL beh1ud the 

( I J )  E ' r O l u  tdle O d  Saslds. 
,c) From below the oll sands. 

1 up li ' ( L [ c : ~  o.-.LL appciased lughiy iiqrobable Lhat 
iou it \vas not hkely that the 
2 \iouid  ail. 'l'he tact that 
the origmal level also points 

Oil  Su%d Tlhlt.r.-There is Mile doubt irom the 
the o l l  ,sands were flooded and that the 
d iu b a ~ ~ m c c .  by ~iile open top waters, L.e., 

before cementing, when the presswe was removed 
the water in rhe oil sands would, under normal condi- 
tions, flow back into the hole, and particularly if 
there was any gas pressure behind them. 

Bottom Wult.r.--Elad the Bow been from strata 
below the oil smds  it would be natural to  suppose 
that the mud would have been driven up the hole. 

The evideiicc, 10 my iiinid, i c  in iavonr of the 
water coining back from the flooded oil sands. 

Bailing under normal conditions made no impres- 
sion on the water in the bore, and as &h. Fox ob- 
jected to "swabbing" it was agreed to continue bail- 
ing until the gear for a pump could be assembled. 
Pending these arrangements I left the bore on 15tli 
Septeniber, intending to retiiru later after the pump 
had been installed. 

After my departure swabbing was tried and as no 
impression  as made on the level of the water, it was 
deeided to cciiieut the hole up from the bottom, aban- 
iloii the oil sands at the 2,OS3 feet level, and carry on 
with a five-iiich hole and look for a lover horizon. 

From a State point of view what must now be 
watched is diether the cement holds or  not, for in 
11157 opinion, boring in a wet hole, except under special 
conditions, should not be allowed. From personal 
conversation \Tit11 Dr lTvooliiougli I know he was of 
the same opinion, and I refer you to his m-itten state- 
ment reading thus:- 

The risk of flooding o i  the entirt. field is too great 
:tnrl oil leg-islatioii in eveqv part of the world is w o s t  
drastic in this connection. 

strongly to this conclusion. 

BORING FOR COAL IN THE TTICTNITTT O F  
NANNUP. 

(7'. Flnlc7iford, BA. ,  Gov~riznzerzt Geologist.) 
/ntsoduction.-For many years past various at- 

tempts have been made by different parties to locate 
1iy liorine ~inv:ible coal semLs in  the extreme south- 
western corner of our State. Details of this horing 
may be found either in an extract of the Mining 
Handbook, by A. Gibh &hitland, Bulletin 65 (G.S. 
W.A.), by H. P. Woodm*ard, or in an article by 
R. C. Wilsoir on oil prospecting in the area wider 
coiideration, which nppenr\ in the, Annual Re- 
port of the Alines Department for the year 1921. 
For the present purpose it will iiot be necessary to 
rceapitiilnte all the details set out in these reports, 
though a summary o f  the more important results will 
be necessaiy. 

The present inspection has arisen from the fact 
that 11 fresh party haw reported fiiidiiig coal in a 
bore near Bibilup Siding on the Wonnerup-Nannup 
Railway Line. 



\*olatiIe Hyclrocarbona 
Fixed Carbon ... 
Ash . . . . . . . . .  
Cxlorilic v d u e  ... 

25.48 
21.9s - ”5.61 
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Geo2ogy.-The main structural features of the 
area in question are twofold, and comprise a de- 
pressed valley or sunldand bounded l )~ \ ’  the Darling 
scarp fault on the eait and probably a second fault 
lying immediately to  the east of an exposed granite 
ridge extending from Cape Natursliste on the north 
to  Cape Leenwin on the south (“). 

The strata lying in the snnklancl consist of shallow 
surface sandy deposits or laterites which overlie 
beds of sandstones, grits, shalec;, coal and lignite 
seams, and possibly conglomerates. Basalt has also 
bwn found in several places and probably iepre- 
sents a sill or buried lava flow. Geologically the age 
of these deposits is considered by most observers 
to be Carboniferous or Permo Carboniferous, cure-  
sponding to that of the Irwin River, Collie and 
Wilga Coal Fields. I f  the main structural feature of 
the coastal plain be considered, it seems highly pro- 
bable that the beds are a continuation of the Irwin 
River series, the Collie and Wilga areas being minor 
and detached sunklands of the same formation. 

‘By expressing the idea of a second fault 1 find I am 
n o t  in accord with previous writers, who no doubt based 
their opinion on the assumption that Nos. 5 and 6 Bus- 
selton bores boitoined 011 gneiss or granite. That.tliis is 
so is not at all conclusive, for in No. 5 bore, gneiss was 
passed through and red granite struck, which points 
more t o  the nature of a conglomerate, also in No. 1 bore, 
Venn’s Estate, gneiss F Y ~ S  passed through into sand- 
stone, the gneiss being undoubtedly a boulder. Further- 
more, if the boundary line between the western granite 
and the sediments he continued to  the north, it is in fair 
alignment with the edge of the continental shelf (vide 
Admiralty Chart). 

Dorznybrook: 
Several seams of low grade coal were stiuck in 

the old shafts worked originally for gold, but none 
of the coals were of a quality fit for cornmercial use. 
The following are the results of some analyses t,&en 
by the staff of the Geological Survey from P.A. 

3 .  

31.34 
28.43 
24.37 
15.86 
8315 

And a s%nlpk 01 a beam 3 i e e ~  in thichess takm 
irom a depth of 73 feet in 3lurphy’s bhait:- 

No. 1. Moisture 36.28 parts per 100. 
Volatile Hydlouaruons 21.67 
F x e d  Caiuon %bO. 
Ash l3.SU. 
Caiordic vaue 6072. 

Jarrahwood.-Coal was dscovered here on P.A. 
8627 near the crossing of the Wonnerup-Nannup 
raiiway h e .  Several s e a m  01 a eoaly nature were 
reported but proved to be of teo low a grade to be of 
any importance. 

Coal has also been reported from the Preston 12iver, 
a few llules from Uunbury, and at Alexmdra Bridge, 
and six miles north of Longbottom Farm, on the 

was able to collect a sample of coal which was lying 
scattered over the sandy bottom of the river, the 
result of which is attached. 

Recent Developments in the vicinity of BLbi1q.- 
111 tile vicinity of Bibilup a senes of five hand 
bores have been sunk well within tha sedimentary 
area and in one bore a seam of coal of a thickness 
of 7 feet 6 inches has been reported. Furthermore 
a sample of tl& seam which occurs in No. 4 Bore a t  
26 depth of 165 feet to 172 feet 6 inches has been very 
f‘evourably commented on by the Government Min- 
eralogist and Analyst, who states that the sample is 
“a valuable coal if there is any quantity of it avail- 
able.” The following is the result of the analysis:- 

Per cent. 

blaciLwoocl K1ver. F’1olll Lilt’ sccolld loca11ly I 

.. . . . .  12.87 Moisture . . .. 
. . 37.75 Volatile hydrocarbons . . . .  

Fixed carbon .. .. . . . .  43.84 
. . 5.54 .. .. .. .. Ash . . 

Coal Deposits previously locuted in the District. 
F ly  Brook uizd E7arre~a River (Soutk-Eastern corner) : 

A number of bores were put down a t  Fly Brook, 
the deepest of which was 12s feet. This particular 
bore passed tlirongh 17 seams of coal aggregating 
20 feet in thickness. The largest seam was 5 feet 
4 inches in thickness, but had a 6 inch clay parting. 
the next largest seam was 2 feet 4 inches with a 3 
inch parting. Compared with Collie and New South 
Wales coals, the following anaIysis shows the Fly 
Brook coal to  be very like Collieburn Collie coal:- 

Water . . . . . .  ~ 14.51 ~ 13.Sl i 12.39 1 2.23 
Volatile Natter ... 37.89 36.16 38.79 29.94 
Fixed Carbon ... 44.89 45.10 52.01 5S.99 
Ash . . . . . . . . .  I 2 .71  1 4.S4 I 8-81 1 S.  85 

1oo.uo - 
Unfortunately, as is almost the invariable experience 
with handboring, a very small sample of the coal 
was recovered, and the syndicate financing the original 
boring now desires to  test the discovery with a calyx 
drill on for E basis. 

A fair summaiy of the possibilities and probabili- 
ties of finding coal at Bibilup appear to  be as fol- 
lows :- 

1. The area in which the boring is suggested is un- 
doubtedly a coal bearing zone, probably of the same age 
as the Irwin River ancl Collie Fields. 

Coal of varying ynalities has been found through- 
out  this area, but up to  date no payable seam has been 
iliscoacrcrl, though the qnalitj- at Fly Brook nns equal 
t o  that of the Collieburn seam. 

The sample of coal produced by the syndicate ns 
coming from their bore No. 4 at a depth of 165 feet 
equals that of a good Collie coal. 

2. 

3. 

At the ’iVarieii l i i b e x ,  ho. 2 Bore akained a depth 
of 1,700 feet, the first 500 h e t  of strata correspond- 
ing with the Fly Brook measures, though the coal 
seams were insignificant. 

Prom 500 to  1,700 feet most of the rock passed 
through was detrital granitic material, the bore evi- 
dently being too close to  the scarp fault to disclose 
the true nature of the lower strata. 

Busselton District : 
Six bores were simk in the vicinity of the I-asse 

River, a few miles south of Busselton, t n  tleptlis 
varying from 144 to 653 feet. Although 25 coal 
seams were passed through, no seams of a payable 
nature mere discovered, the greatest thickness of 
any seam was 3ft. 6in. No records of any analyses 
are procurable. 
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d. The syndicate are itesuous of prospecting t o  
depths beguiicl those n lmh they can reach with a hand 
iiuiiug plaii~, aiid :Ire prepared t o  pay b for f of total 
e a t  oi borrud CO 2 depth of i 3 0  teet. 

lc is evident that the iyndicste are prepared t o  
suppoit the nork already clone by putting up substan- 
tlaL nlolley to  d o  furLllur ttsiing both of the Sealllb TTlIlCh 
thou borer has f o u n d  and also t o  endeavour t o  locatc 
iicoper seams. 

Pro\ided the work of bormg is carried out with a 
C‘alys drill and a reliable foreman, and the syndicate 
hay  half tile cost, iny opimoii is that as there is quite 

reasonable chance of finding payable seams, boring 
under these conditions is justifiable and I recom- 
mend accordingly. 

3.  

THE 1’~E-CAMElZiAN AIIEAS O F  WESTEBX 
AUSTRALIA. 

I?atroduc,tory.-At the Geological Conference held 
111 Adelaide during the niontli 01 May, 1928, it nas 
(decided that iiidividual nien1bei.s representing tlie 
~.ariozis States be requested to supply a. map showing 
the area3 occupied by the Pre-Cambrian roclrs i n  his 
State. 

By mutual coiisent l’rofessor E. deC. Clarlw and 
lhe .cr-i*itei* undertook to supply a paper and map as 
:qplieil i n  Ihc ITestelx Aastrolian section. 
A s  Professor Clarlie hacl previously m i t t e n  a short 

l’aper 0x1 the same subject he kindly consented to 
w i t e  the fuller report, hereunder, with slight altera- 
tioiis ancl aiiciitioiis, resulting from mutual collabora- 
lion. 

\Ire are both inclebtecl to Miss l!’. hixistrong f o r  
took in  the compilation of the 

T . B I A T  C‘EI F OR D, B.&L ., 
Governinent Geologist. 

PRE-C“ZMRRT.\N TN WESTERN STTSTRBLIA. 

The supposedly i’re-Cambrran rocks of Westeim 
Australia cover ciboiit ow-tliirrl of the State, arid be- 
mtiw rliey 3 ield r r i ~ s i  of OLW n-iii~ral wealth, have been 
inore clovly stndieti than any uther group of rocks. 

arew stndied are sep:i~xtecl by wide spaces, 
y of -rrhicli is Bnown oilly in a general way, 
Iial~ontological help is as pet lacking. cor- 

relation of the rarious types of rocks found in one 
district with thnw fni inr l  in 

S0i:lc~ ilttenrpl a1 ~ U V h  POT’ 

division of the Pre-Can an into 5 Series, 
The following statement is 

11 of this 7, a y  coiideiiaeil p t p e ~ .  

. -At varkus places ill the Yi1- 
e:iirall i loldliel(1 ( 0 1 ’  nhich Sonlt:vm Cross is the best 

notable modifications. 

known centre), e.g., Westonia, Parker Range, ililar- 
vel Loch, are chiastolite and andalusite rocks, quartz- 
ites and crushed quartz conglomerates, which Blatch- 
fold ancl Hoiiniaii consider to i)e the oldes, rocks o t  
the Yilgmn Goldiield,t being invaded by “green- 
~toiiei.” The ’ ’greaistones” arc 111 t u r n  illvacled bq 
g~ai i i te .  In  111a11~ otlier parts of the ,5‘tccf+ 2 y i 1 ~ ~  

Buy, occur ineta- 
ases w e  catainly, 

iii o thw tloubtfnlly of. sediineidary parentage and 
with n hich uflier 111et;fniorp111i, i.ocks make igneous 
wiltwet. 

(a) The Phillips River District,C where are  found 
greatly folcled and contorted loclqsi ma’inly mica. 
schists and the such-like, “pelites,” which Elatch- 
ford, 3iontgomei y and AIacLareir regard ;is older 
than the greeusiones and whicii are met nllif erous. 
Apparently, overlying these “pelitic” rocks is a large 
mxession of clnai$zites, quart,: schists, and s i i d a i ,  
roclis. A s  the i-elation of thest two facies has iiot 
yet been made out, we have d:.mguished the sand3 
phase under the mine  of the XI,. Barren-Siirling 
Range Series. This series e.iiencls east and west 
thiougli the Barren3, in one oi: which (West &It. 
Uarren) , I ery 131 onoiniced folchi,g is shown. 

( 1 ) )  Along the front of t~iii Darling 6eaip at 
diamadale, Cardup ancl other places$, is a narrow 
band of slate and quartLite, iovaderl by both the 
greenstone ancl the graiiite of the Darling “12aitge.” 

(c) About 25 mile> north an& north-east of Perth, 
surronncled by the granite and greeiistone country 
of the Darling Peneplain, :und D lso neal’ thi. supposed 
c.oiitiiiuation o i  the Darling h’ztult, are occiirrences 
of stanrolite cyanite and quartz schists and quartz- 
ites,I, covering in all, so f a r  as we h o w  at present, 
a11 area of about ‘200 square miles. Far ther  north, 
between Noora and &Iingeiiew, a little-known belt of 
metainorphics may Idong to the Eaine series and is 
sho~vii thus on the map. 

(d) It is quite likely that north of the latitude of 
Ss’wcwk’s Bay, there are many areas whose rocks 
,j oclging from descriptions writren many 3 ears ago, 
itiay m l l  belong to the Yilgarn Series. Fiomver, 
consideriiig the lack of recenc cletailcd information, 
we thiiili it best to  i a v e  these, as on the latest &o- 
logical map of the State, i n  thc Mosquito C;i*eelr 
Series-a .cries regarding which there is some doubt 
as will appear below. As an instance may be cited, 
tlw c o u n t q  between the Wooramel and h r t h u r  
Rivers, and at Bangemall and Station Peakv, 
vhere is a series, said to be sediments metamor- 
phosed to  quartz and mica schists, marble, etc., 
ancl is iirvaded by both granite and greensloue. 

( t l )  F”iy1lites and mica xhists in\-aded by 
yranites and by beiic rocks, were noted during a 

1i:saniples of snc~h occurrences are :-- 

- 

* Clarke, E. deC.-The Pre-Cambrian System in Western Australia. 
1 Blatchford, T., and Ronman. C. 8.-Geology of the Yilgarn Goldfield. Geol. Surv. of W.A. Bull. No. 71, p. 33, Pigs. 

1-4 show the characteristics of some of the rocks of thic: series. Further illustrations will he found in Bull. 63 

Wootlwsrd, H. P.-The PhiiUips River Goldfield. iWoodvard regards these 
rocks as highly metamorphosed igneous). 

hlontgomnery, A.. ancl AIacLarcn, iYI.-Philips River Mines. Report on the development of the Phillips River Auriferous 
Copper BIines, with Geological Report on SJines of the Phillips River Gnld & Copper C‘o , Ltrl., Dept. of Mines, 1’V.A. 
191:. * 

Honman, C. S.-Geol. Surr. of W.A., Bull. 48, p. 63. 
/ I  The on137 published notes on these rocks are by Simpson, E. S., Jour. Roy. Soc. W.A. XII. p. 57, and by Clarlie, E. 

deC:, Report Hobart Meeting A.A.A.Sc., ‘1928, p. 52. 
‘$ &faitland, A. G.-Geol. Surv. W.A., Bull. 33, p. 41, etc. 

Woodward, H. P.-Geol. Surv. W.A., Bulletins 41, describes (p. 12) a series of metamorphosed sediments which he 
says (p. 10) are possibly and even probably the oldest rocks in the district. 

Jour, Roy. Soc. W.A. IX. Pt. 11. 

(Bl~tchford)q pp. 31-43. 
3 Geol. Siirv.. W.A., Bnll. 35. pp. 11-12. 
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recent reconnaisance in the East Kimberley, between 
the Denhani and O d  Rivers, about Lat. 16’ 20’ 
long. 236” 30’. It was not possible t o  search for evi- 
dence as to  the relationship bet xeen these rocks and 
the “greenstones” lying east of them, but there is 
little doubt that such elideace IS availabbie m d  that 
the belt has a considerable extension in a iiorth-south 
direction. 

(f ) Sil1iman:te bchists, quartzites, etc., ucc~u near 
Xt.  hloysius (lat. 26”, long. 128” 40’): 

l t  seems possible that the metamorphic uonglome- 
rates of I<anownef belong tu this oldest series of 
roclrs. Many other widely scattered occurrmces of 
highly nietamorphic ~ o c k q  most of which are pietty 
certainly sediment, and older than both !he granite 
rtiid the greeiistone o f  their neighbowhood. are 
knoa-n,T and ~ho \e  diich are .uLticieiilly esi ensive 
are shown on the :icc~ompanyiiig nmp, as the liigarii 
Series-from the Goldfield in which they are, 

as ive know, best demlogrd nucl in which they 
have been iiiod c l o d y  studied. I t  15 likely that man) 

vii tually of otit’ ake, ant1 alw vliether a11 the green- 
stonea are iiiore or  lebz c,oiitemi)iir”’i‘ous. Heuce, 
obviously, we caiiiiol assert thilt all occuil’enc8s of 
metauiorphic scdi ts \~--hicli :ire invaded by both 
mc granites ;md g nstones of their neighbourhood 
are oU the bailie iice. Nevertheless, the ine of one 
\pries i iai~ie for 2111 r d i h  of’ f l i r t  \ < I I ~ I C I  ~ Y J W  ancl win- 
lrotishil~, ieeiiii, im ariwiitagt.. 

e.-This term used by 13onman,Q 
15 conw.!ien t becai:se the wr+\ i c  iiiost f nlly dewlopcl 
at ICalgoorlie. It consists of nietamorphosed basic, 

and acid lavas dyke rocks and pyro- 
I i c i  ivitli .oiiie d ime t i t \ .  The niozt, 

widely de-c.eloped are tbe “greenstones” which arc 
inetainorphosed dolerites, basalts and gabbros 5rit ; i  
c01nmon~ though relatively small, ultritbasie phases. 
These are the rocks generally termed “dioiitr” hp 
niners and prospectors. 

,It lia!gnorlie Feldtmaiiii found that// the green- 
stones are divisible into older and ywuilger. The 
older consists mainly of metamorphosed basic lavaq. 
Apparently invading them is a later series of meta- 
morphosed basic and ultra basic rocks-the “yoanger 
greenstones.” Apparently no very constant differ- 
ence, microscopical or chemical, between the “older” 

~- 
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aud the “younger” greenstones has yet been dis- 
covered, but it seems as if the younger are rathei, 
characterised by relies of ophitic texture and by 
presence of oiiginnl C I L I ~ Y ~ L .  

I n  this connection i t  may be pointed out that one 
of the most difficult features o f  the geenstones is 
that marked megascopic differences are often little 
indication of real clifhence. Nearly all tlie epi- 
diorites of the ICalgoorlie Series have been affeeted 
by dynamic riletarnu 11~111, but ilie amount varies, so 
that greenstone-\eh 01’ ex 011 graphitic slates will 
be found in actual coutact with a massive greenstone 
--which it is, of course, only iiatiiral to suppose is a 
later intimion. Further observation in the fie18 ant3 
microscope-study &OTT, either that the apparent in- 
trnsion is only a portion of the greenslone which has 
escaped the excessive shearing or, n l o ~ e  likely, that 
o ~ i n g  to  some small difference in composition or su?- 
roundinga the obviously shea id  rock owe5 its ap- 
pearance to more advanced imatherinq. 

hearinq rocks of Tiagoorlie and rocks preci 
Tar microscopically and in lield occuiwnces carry the 
ore bodies in nearly every one of the gold niininr 
centres of the &ate, at m y  rate in those .;out11 of the 
latitude of Peak Rill (in the Pi1h:rrn District\ 
Maitland calls similar rorlm the “Wai~mvoona Series.” 
bat nowhere exrept at Kalqoorlie ha3 satisfnctorv 
evidence bren adduced for  the existence of t w o  “ages” 
of menstones so that  we cannot s:q- n-lietlier the 
qreenstoaes elqemhere are eqnivalent to  the oldey or  
to the younqer ereenstones a4 Raleoorlie. 

Besides the greenstone facies o f  the ICalqoorlie 
Series there is developed in the country between 
Leonora and Kalgoorlie and also south of Kalgoorlie 
ri "cry consiclerabe nrea of metamorphosed rocks 
Tdiose original character is in most places very diE- 
cult to deteimine. Some of them anpear to  have 
heeii oriqinally sediments, others acid flows and pyre- 
clnstics. Evidence of the relationship of these rocks 
to the ereenstones is 1-ather scantv. It ma-v be, and 
m e  of ns (T.R.) inclines rather definitelv to  this 
view that thev ape best classed with thr olrler Vi1aar.n 
Series and a7.e the remnants of the folds o f  ancient 
.;cdiment% which were invaded bv the older series of 
srreenstones. On the accoinpanvincy mnn these seili- 
inrnts near Rnlg-ooi-lie are therefore shown as 151- 
cam. On the other hand there annpaT.: to  be in 
l)lares a little e-vidence that these sediments are con- 
trml,oraneom with the peenstones-usinq rontem- 
1’ommiwns iii :j broad war.7 

* Geol. Surv. of W.A., Bulletin 75, P. 89. 
-3- Blatchford, T., and ,Jutson, J. T.-Geol. Snrv. W.A., Bn11. 47, n. 10. rtr. 
1 These are enumerated in .Tour. Roy. Soc. W.4..  Vol. TX., Part TT. 
f Geol. Suro. of W.A., Bull. 66, p. 44. 

Geol. Surv. of W.A., Bull. 69, p. 13. 

7 The following tah!e suniniar thr latest information on these area? :-- 
-- - - _ _  . __ ~ - -- - .___ ______ 

Rulletin Nnmher. -4cid Rock@, etc. 1 Redimenta. I Reqion. 

. . . . . . . . . . . . . . . . . .  North of Kalgoorlip 73 1’. 25 pp. 32 and 67 
78 p. 17 p. 49 

84 p. 31 p. 32 

Aouth of Kalgoorlie . . . . . . . . . . . . . . . . . .  66 p. 18 p. 21 
52 p. 19 p. 20 

79 1.. 

~ -. 

90 p. I7 p. 17 



It is possible, for example, that the “Ktmawang 
Series” of metamorphosed conglomerates and other 
h e r  grained sediments, including chiastolite schists, 
comes here in the Pre-Cainbiian succession. I n  his 
first report (Bull. 56, p. 16, etc.) Honman classifies 
the Kurrawang Series thus, but in a later work (Bull. 
OG, p. 35)  he makes it the youngest formation in the 
area mainly because ‘!it contains detrital material be- 
longing to tlie neighbouring porphyiies and green- 
stone schists,” but also because at Mt. Jackson, about 
100 miles to tlie ’VVNW ‘!there is a series of con- 
glomerates similar to the Kurrawang Series but rest- 
ing unconformably on rocks allied to the Kalgoorlie 
Series.” We may note that several visits of inspectioii 
to exposures of the Iiurrawang conglomerates h a x  
not resulted so fa r  as we are concerned in the findinq 
of pebbles of any rocks characteristic of the Kal- 
goorlie Series. 

An apparently T e:.y similar series of ponqlonieratcs, 
etc., at Tilgangi has been described by Jutsnn in 
Rulletin 73, p. G6. 

Again a series of gold-bearing conK1omerates at 
Pandanhoo Hill, in the Yalgoo Goldfield“ (about lat. 
29” 30’, long. 11‘7” 20‘) may come here in the suc- 
cession. 

I t  is sug:gc.stej. that in the L<ulgoorlie Series wve have 
the altered products of a long period of igneous 
activity in whieh there were in places relatively in- 
significant periods of quiescence and sedimentation. 
This period might, on Chamberlain’s conception of 
the early stages of the Earth’s history, be imagined 
to be ushered in when the first foimiecl acid shell 
cracked and to some extent founderecl in the more 
basic subqtratuni with consequent squeezing out of 

iiiagina. The basic iriagrna colitailled 
y partly assimilated patches of more 

acid inaterial foimed by melting of portions of tlie 
acid shell. These more acid portions have been recog- 
liked in the country between Menzie;; aiid Duketori. 
This period of igneous activity was pi-otmcted and 
the h a s ,  tufts. etc., of its earlier part would be cut, 
later in the saiiie period, by dykes oi5ginating from the 
bame iiiag~iia. I t  seems therefore, that while in soin(: 
parts of tlie State greenstones of two o r  even 1nol.e 
ages-since one mill in\ ade others, will be fourid ill 
other parts no such evidence will appear, and, there- 
fore, it is clea ,- that accounts o i  the Ralgoorlie Seriet 
from different parts of the couiitry \Till not tally. 

Jfosquito Creek Xsries.---.lmong Testern Austra- 
lian geologist. it is generally bdievetl that in the 
Sortli-West Land Divisiun of this State there is 
developed a series poungei- than the Kalgoorlie 
Series, i.e. younger than the ani-iferous greenstone 
beries in whatever part of the State it may occur. 
This yonngei. series is stated to conqist in the main 
nE sediments which are metamorphosed, though not 
a, profoundly as those of the Til~auii  series, and 
which like the rocks of the Ralgoorlie Series may 
ca r ry  gold-bearing lod Maitland in his Summary 
o f  thr Genlozr of m- 
that the North and South Droinedaries R a q e  east 
of Nullapine township is made of 7-ertical beds of 
ronglomerate containine numerous pebbles of thr 
laminated quartz and jaspilite which form part o f  
the Warrawoona Beds. which. as alrezdy mentioned, 
are the eqniralent in this region to the Ralgoorlie 
Series. Dr. E. S. Simpson, who has examined the 

’11 Au-tralia,i p. 17, writes 

- -  ____- __ __ 

rocks of this regon, is also of opinion (personal 
communication) that there occurs in this part  of the 
State a series of metamorphic sediments containing 
fragments of the Kalgoorlie Series. 

However, one of us (T.B.) who has travelled 
widely in this “Morth-West” region inclines to the 
opinion that some of the metamorphic rocks which 
IiaT e been mapped as Mosquito Creek are really part 
of the much older Tiilgarn Series, others may be re- 
presentatives of the sedimentary facies of the Ral- 
goorlie Series and others belong to the much latei* 
Nullagine Series. It is felt that until more precise 
infoimation is available regarding the individuality 
or otherwise of the occurrences niai*ked Mosquito 
Gi-eel; &rim on the latest eeolooical man 3f the State 
it will be wisest to draw attention to the laek of co- 
ordinated knovledge of the geology of this portion 
of the ‘,Korth-West” by indicatinq the areas con- 
cerned as “Mosquito Creek Series, possibly partly 
I’ilgai*n , partly ICal goorlie .” 

If  the presence of fragments of rocks of the Kal- 
goorlie Series in such conglomerates as the Raiy-a- 
mang, Yilgangi and Yandanhoo (see above) is estab- 
lished, then these formations would be included in the 
Mosquito Creek Series-provided of cozwse that the 
independence of the Mosquito Creek Series is proved. 

We would reiterate that if the Mosquito Creek 
Series is t o  be recoqnised as a distinct member of the 
Pre-Cambrian it must be proved to be (a)  younger 
than the TCnl.coorlie Series and yet (b) distinctly 
metamori>hosed. 

il4ain Granite Reries.-A Iarqe part of the State 
is, on the latest seolopical map, shorn  as “Granite 
and Gneiss.” It has been noted above that acid and 
acid-intermediate roclis form part of the Ralqoorlie 
Series. There is usually little difficulty in distiii- 
guishing them from the Main Granites which are 
clearly intrusive into the Ralgoorlie Series. But the 
coarser ?rained fraamentals of the Yilcrarn Series 
where most metamorphosed are almost indistinniish- 
able from imeons eneisses, and detailea work on the 
“granite and g~~eiss”  areas mill nrohably disclose 
more patches of such metamornhosed sediments. 
(A rood examnle is Mt. Leonora. devrihed in 
Rulletin 13 of the Geological Snrvev of W.A. as a 
crushed pranite but later shown to  be most probablv 
ii metamnrnhoserl sediment) .f 

It must be clearlv understood that in the hi? areas 
coloured as  manite there are small unmaprJed natehes 
of meenstone. Some are im7aded hv the eranite, Le.. 
belonainr to  the Ralroodie Seriei;. and thns ixx- 
ticnlarly in the “Wheat Belt” are dyke.: inwdine: the 
qranite. It is imnrobabIe that anv of these preen- 
stone areas are larqe enough to shnv on the scale of 
the nian siihniitted. 

Apart from these subtractions from the rranitc 
and qneiss area which. thonqh interestinc, will not 
be important areally, it is doubtful ? P F I P ~ ~ P T  or  nof 
all the granitir rocks of the State are, even hroafilv 
spealrine“. of the same acre. Some geoloTist5 har t .  
been inclined to  regard all the Western Australian 
granites with crnpissic tednre  o r  an\- qnnroach to i t  
‘1s i l r f i n i t e l v  older tlim ihosp which I?* ’  mnssirr. lm+ 
in everv area in the Goldfields where the uanifes 
have been stndied in any detail i t  hrls hem nretto 
clefiniteh shown that the mieissic rock wade. in to  
the massive. It is snrcrested that in these instinwc: 
meissoaity, in whatever & g e e  develoned. has heen 
- - - - - - _____ __ - - __._ - 

8 Maitland, A. G.-“ The Gold Deposits of Western Australia.” Extract from thr Xli‘ninr FTandboolr, p. 36 
t Extract from The Mining Handbook, Geol. Sur., M 
$. Cwl. Snrv. W.A., Riill. No. 84, p. 24, ancl literatu 



caused in some places, by drag along contact with 
the invaded rock (generally “greenstone”), in others 
is a flnsion structure produced by movement in the 
magma when partially frozen, and in others is due 
to shearing after the consolidation of the magma. 

While, however, the presence or absence of pneis- 
sosity is in itself a poor criterion of the relative 
ages of different granites in the State it is likely 
that further work will prove the gneissie granites of 
Northampton, C. Naturaliste, Albany, and many 
other localities round the borders of the Western 
Australian “Shield” to  be very much older than those 
of the Goldfields. The goldfields granites invade the 
Yilgarn, Kalgoorlie and Mosquito Creek Series (if 
the last is a separate entity), whereas the marginal 
gneisses are themselves cut by dykes of a greenstone 
which seems indistinguishable in every may from the 
goldfields greenstones. It is suggested that these 
marginal gneisse.; i’1aV be hielily metamorphosed 
sediments of Yilgarn age mixed with remnants of 
the “first earth-shell.” 

Nzc1lngiii.e Series.-This Seiies was first so named 
by Maitland,” who wrote- 

Next in antiquity t o  the greenstone schists comes the 
series of sandstones, grits, concilomerates, thin lime- 
stones, and associated volcanic rocks, so well exposed in 
nianv portions of ihe diqtrirt. For ennrrniennn o f  40- 
scrintion. these vill he re fer rd  to ns  the  Nullagino 
Beds. This formation, the actual base of which is rarely 
s e w ,  forms n n  ininortnvt feiliiw in the  u n n l n u n  o f  
Pilbara nnd none plays so prominent a part in the land- 
scaDe. The Nullagine Beds cannot he exactly correlated 
vith those Trt  desri3ml in cinv of the  nr&oii- i>%.ial 
renorts on the geology of Westsrn Australia. I n  their 
lithological characters and general behaviour they re- 
semble verv strnn-lv the fmart+tcs. eh.. w1i;i-h for:ii 
that continuous formation extending from Wmdham t o  
Monnt Hart. a prominent summit on tlie Ring Leopoln 
Range, in Kimberley, t o  which reference has been made 
in a former report. 

’If a romnnrisox brtwwii t w o  reeions. sPnnrnted by RI- 
most five demees of latitude, be of any value in cor- 
relnting s t m t a .  tbrl t b r e  s e e ~ s  i n  he PPPY strnnq 
rensonQ for idrntifyina the two series of beds. On the 
strpnvth. thowfore. of the litholouical and  strnctnral 
similarity to those of the Impold Range. the Nnlla~ine 
Beds are assume4 t o  he of the same age. viz.. Canihrian; 
but in view of the deficiency of oiir knowledge of these 
beds it is obvious that this assumption is mow or less 
guesswork. 

The reference t o  a former report is to the Annual 
Report of the Geological Survey for 1901, page 8, 
where Maitland states- 

The stnnle formitinn in tlie ronntru trnrorneri i.: m a d e  
up of a series of rluart7ites, sandstones. fine condomer- 
ates. an8 shahs, disnosed in a series of broad antirlinal 
folds. These beds rxl.end as one continlions fonnRtion 
from Wyndhnm t o  Monnt Hnrt, a nromihent summit on 
the KinP Leonold Range. No fossils were met with in 
any of the sedimentarv rocks, so their position in the 
geological scale can onlv be :t-pnrodmatPlv determined. 
The qnartzites of the KinT Keopold and Mueller Ranges 
were qhon.n on the mnn acrnmnqnYinc ‘Wr, HwdmRn’s 
reports as being of Lower Silnrian or Cambrim Age: 
no geological work having been carried out since the 
date of that pentleman ’8  examination, no amarent 
reason can be fonnd to alter them from the position t o  

We draw attention to these statements made many 
years ago because, thouph knodedge uegardinp the 
Nullagine Series in the “North-West,” i.e., ronghlv 
between latitudes 20” and 26” has meatly increased, 
particularly by Talbot’s n7orl1,i still we lrnom very 
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* Gwl.  Rnrv. W.A., Rnll. No. 15, p. 10. 

little more nboat the relation to  the Cam- 
brian beds of the series in the Kimberley, 
which is lithologically sindnr to the ‘&North- 
West” Nullagines: in other mords we are not 
certain whether the Einbedey Nullagines are 
Lover Cambrian or are Pre-Canibria.n. In dis- 
cussing the Cambrian in Western Australia a short 
note was given on the relationship between the fos- 
siliferous Cambrian rocks of the Icimberley and the 
rocks underlying them which so closely resemble the 
Nullagines of the “North-West.” 

It may further be noted that outliers of horizontal 
or gently inclined unaltered sedimentary rocks with 
associated volcanies, which are correlated with the 
Nullagines, of course merely from lithological re- 
semblance, have been found as fa r  south as Biller- 
aiqn Hills and %It. Sirisletoil (about ln t .  29” 20). I n  
n rrcent arkbess to the Roval Society o f  WePtern Aus- 
tralia Mr. A. Montgomerg drew attention-for the 
first time we believe-to the fact that the Nullagine 
outlie-rs toqether with the occurrence, in areas mainly 
covered by Nullagines, of inliers of the Mosquito 
Creek and Ralgoorlie Series mirht reasonably lead 
to  the conclusions that (a) the Nullagines were laid 
domi on aii Rlmost lewl surface (nrodnred, Mr. 
Mo7itenmc.r-v hc1ierc.s. hr marine ri*oc.ion\. which ex- 
tended froin the Kimberley to latitude 29”. 

(b) The Nullazines and vhatrrer other formations 
were denosited over them hare been entirelv o r  al- 
most eiitii*rlv removed during the Ion? period of 
Western Australia’s existenre as a land area (which 
may date from the Cretaceous or  even earlier). 

(rl The old pre-Niillaqine snrface has been but 
sliahtly eaten into durinp the later eiTosion peiiod 
which, as stated above. map hare he~~srul in Cretaceoii?. 

BORING FOR COAT, TN ERADTT DISTRICT 
BY STATE AID. 

T. Rlatchford. B.B., Goimnmemt Geohgist. 
Stmmnrij of Pretiious Boring. 

Carboniferoils strata in the Gi*eenowh Disbict 
were first rerorniwd by the late T. Grecoili in 1860, 
thoiigh the nrobahilitv of con1 heine: fonnd was first 
si i raested bv the late E. P. Woodward in 1888. 

Woodmavd based his oninion on the ?hilari ty of 
the strata t o  those of the Irwin River series. 

The first deep bore wa.; stwteil at the 47% mile 
peg 011 the railway line in 1904.. the bore ueachinq a 
devth of 1,417 feet without locatinp coal. 

a calvx bore was nut down in the 
xigh River some mile distant north 

of Emdit Rnilwav Station. Tberr n six-€not semi 
of coal was passed through at  a depth o f  116-122 
feet. 

An analvsis of thi 081 is as follows :--- 
Moisture, 9.59. 
Volatile Hvdrocarbons, 40.28. 
Fixed Carbon, 37.97. 
Ash, 12.16. 
Calorifir Value B.T.TJ. 9.900. 

Followinc this last bore some shallow hand bores 
mex sunk iii the same Ioralitv to aseelstain the din 
mhich. on the evidence obtained, proved to he l3:S.E. 

Hindley’s bore was then started about one mile 
distant from the calm bore on this dip, biit thoiigh 
the hole reached a depth of 736 feet, no coal was 
_ _ _ _ _ _ _ _ -  - 

3 Ccd. Snw. TA., 73nlh. 82. 9 
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found. Shortly afterwards a further attempt was 
made to locate the coal seams by didling a hole to a 
depth of 1,006 feet, two miles south of Eradu on the 
west side of the Greenough River. This bore, known 
as Musk’s Bore, though it passed through unquestion- 
dile coal iiieasures also failed to locate any coal 
seams. 

About this time a, series of shallow bores \ T T ~ S  sunk 
along Koekatea Creek, most of which bottomed on 
granite, though one of the inost westerly, No. 27. 
passed through a black carbonaceous shale 10 feet 
thick, at a depth of 120 feet.* 

XO further boriag was done until the year 1926, 
when it ~r;a,q decided to further test the field in orcler 
to locate the extension of the seam found in the calyx 
horc S L U ~  ill the ~ret . i~onq.h TiiT-er bed, and if ))os~iblc 
ascertain inore accurately the dip, bearing in mind 
always the possibility of locating other seams. 

A calyx plant was installed and nine holes put 
don-ii, the logs of which, as supplied by the foreman, 
together with the analyses of the coal stniclr in the 
various bores, are as follows:- 
LOG O F  BORE CORES RAISED FROM No. 1 CALYX 

BORE AT ERADU 
(1 niile West from Eractu Siding on Railway Reserve). 

Boring ceasecl 17th Nov., 1926. 

so. of neptli oi Core. Sample. 

S 

9 
10 

11 

13 

13 
11 

1 6 

16 

17 
1s 

19 

ft. in. f t  in. 
30 0 to 64 0 
64 o ,, 75 o 
75 0 ,) 9s 0 

130 0 ,, 140 0 

140 0 ,, 157 0 
159 0 .. 170 0 
164 0 ;, IF6 0 
170 0 ,. IS0 3 
181 6 ., 183 0 
1S3 0 ,, ISS 4 
1ss 4 ,, 190 3 
190 3 ), 199 0 
I99 0 ,, 304 0 
207 0 ,, 240 U 
240 0 ,, 244 0 

211 n ,, 341 o 
341 0 ,, 315 0 
408 0 ,, 464 0 
464 0 ,, 470 0 
470 0 ,, 544 0 

544 0 ,, 550 0 
550 0 ,, 580 0 
380 0 ,, 587 0 
587 0 ,, 637 0 
637 0 ,. 640 0 
640 0 ,, 663 9 

663 9 ,, 668 0 

668 0 ,, 686 0 

686 0 ,, €195 0 
695 0 ., 803 9 

803 9 ,, 804 1 
804 1 ,, 532 0 

Dmeription of Core. 

White gritty sandstone. 
Finer grained yellow sandstonr. 
Similar t o  S o .  1 Sample. 
Fine-grained argillareous Rand- 

Coarse-grained red qaudstone. 
Micaceous shale. 

stone. 

A band of dadier shale. 
Coal ( ?) 
Coal (?). 
Grey shale. 
Coal (?). 
Grey shale. 
Coarse sandstone. 
Conglomerate. 
Shale. Contains organic matter 

-possibly plant remains. 
Soft sandstone. Practically no 

core. 
Shale. 
Friable sandstone. 
Soft friable shale. 
Friable sandstone with minor 

bands of shale similar to 
464-470 feet. 

Shale. 
Similar to 16. 

do. 
No core. Sandstone. 
Dark shale. 
Sandstone with shale bands. 

Dark shale similar to  shale 

Soft friable sandstone with 

Shale similar to 18. 
Salidstones with minor bands 

Band of pyrites 
Pine grey shale t o  bottom of 

(Sample of shale.) 

bands in 18. 

minor bancls of shale. 

of shale. 

hole. 

All the coal core was forwarded direct to the Government 
Nineralogist and Analyst for analysis. 

Log by T. Blatchford. 

PROXIMATE ANALYSES-NO. 1 CALYX BORE, 
ERSDU. 

Xo. ... 30Y8’2G 3097/26 3098126 

Dcptli ... 170’ to 180‘ 3” 181’6“ to  183’ 188’ 4” to 190‘ 3” 

Proximate Analysiu- % % % 
7.75 Noisture ... ... 13-66 10.67 

Volatile matter ... 36.41 31.32 26.65 
Fixed carbon ... 24.74 30-69 29.00 
Ash ... ... ... 35.19 27.32 36.57 

100~00 100~00 100-00 
I- 

Calorific Value of B.T.U. ... 5,493 

Colour ol ash ... ... Light Dirty Browmsl1 
brown. white. white. 

(Sgd.) EDWARI) S. SIMPSON, 
Government Mineralogist and Analyst. 

So. 2 COAL BORE, EBADU. 

Colniuenced 30- I- 1927. Completed 23-3-1927. 

fiescription. IIeptl1 uf Vole. 
f t .  in. it. 111. 

14 0 ,, 37 10 Yellow sandy day. 
27 10 ,, 7ti 0 White sandstone 
7 6  U ,, 90 0 Reddish sandstone. 
90 0 ,, 109 0 Soft sandstone with ban& of clay. 

0 0 to 14 0 Yellow sand. 

109 0 ,, 109 6 Conglomerate. 
109 6 ,, 110 9 Tough grey shale. 
110 9 ,, 112 0 Dark shale. 
11% 0 ., 127 0 
127 0 ,, 133 0 
135 0 ,, 138 6 
138 6 ,, 139 6 
139 tj ,, 144 8 
144 8 ,, 151 6 
151 6 ,, 153 0 
153 0 ,, 156 0 
156 0 ,, 163 0 
163 0 ,, 191 0 

191 0 ,, 194 0 
194 0 ,. 208 0 
20s 0 ,, 261 0 

261 0 ,, 314 0 
314 0 ,, 350 0 

Grey shale 
Smutty carbonaceous ma tter. 
Gray shale 
Smutty carboiiaceous matter. 
Gray shale. 
Coarse grit wltb shale bands. 
Dark shale. 
Carbonaceous shale or brown coal. 
Gray shale. 
Gritty sandstone with conglomerate 

Grey shale. 
Coarse sandstone vith bands of shale. 
Soft coarse sandstone with bands of 

Soft coarse sandstone with shale bands. 
Soft dark sandstone. 

boulders and pyrites. 

shale and boulders. 

PROXIBIATE ANALYSIS-No. 2 GORE, EIZADU. 

No. ... ... 992/27 993 27 994/27 

Depth ... 127‘ to 135‘ 138’ 6” t o  139’ 6” 153’ to 156‘ 

Y3 % 
8.00  9-40 Moisture ... ... 12-20 

Volatile matter ... 26.89 24-76 21.48 
Fixed carbon ... 21.22 22.59 28-52 
Ash ... ... 39.69 44.35 40.60 

100*00 100.00 100.00 

Proximate Analysis- % 

Calorific Value-B.T.U. ... Not d e  Not de- *5699 
termined tennined 

The ash in these coals is far too great for any of them to 
be of value as a fuel. 

(Sgd.) EDWARD S. SIMPSON, 
Government Mineralogist and Analyst. 

(Analyst : N. Bowley.) 

* For full particulars of this boring, the reader is referred to Bfhcellaneous reports in Bulletin 59, G.S. W.A., by H. P. 
Woodward, and Bulletin 38, G.S. W.A., by W. D. Campbell. 
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LOG OF BORE No. 3, ERADU. 

Commenced 24th Oct., 1927-Completed 5th May, 1928. 

Depth of Core. Description. 
f t .  in. f t .  in. 

0 0 to 2 0 Sand. 
2 0 ,, 6 6 Red sandy loam. 
6 6 ,, 14 3 Hard ironstone. 
14 3 ,, 18 0 Ferruginous sandstone. 
18 0 ,, 21 3 Hard gray mudstone. 
21 3 ,, 31 0 Pink sandstone. 
31 0 ,, 33 6 Ironstone. 
33 6 ,, 40 6 Coarse ferruginous sandstone. 
40 6 ,, 43 0 Chocolate-coloured clay. 
43 0 ,, 44 0 Ironstone. 
44 0 ,, 68 6 Soft chocolate-coloured sanrly clay. 
li8 6 ,, 69 0 Ironstone. 
69 0 ,, 70 0 Chocolate-colonred eandy clay. 
70 0 ,, 71 0 Ironstone. 
71 0 ,, 74 0 Chocolate-coloured sand>- clay. 
74 0 ,, 75 0 Very hard ironstone. 
75 0 ,, 90 0 Tough greasy chocolate-coloured clay. 

e 

108 0 ,, 109 0 Very tough shaley clay. 
109 0 ,, 110 6 Carbonaceous shale. 
110 6 ,, 118 6 Gray sandy shale. 
118 8 ,, 120 0 Soft dark sandstone. 
120 0 ,, 141 6 Very fine light gray shale. 
141 6 ,, 150 6 Soft brown sandstone. 
150 6 ,, 151 6 Light gray shale. 
151 6 ,, 177 0 Soft brown sandstone. 
177 0 ,, 179 0 Light gray shale. 
179 0 ,, 255 0 Soft whitish sandstone with Imnds of 

white shale. 
,055 0 ,, 256 0 Band of pyrites. 
256 0 ,, 288 3 Soft whitish sandstone with bands of 

white shale. ~. 

288 3 ,, 289 6 Band of pyrites. 
289 6 ., 293 6 Soft whitish sandstone with bands of 

293 
296 

300 
301 
320 
321 

326 
331 

332 
372 
417 
463 
465 
271 
48-1 
496 
49s 
596 
507 
630 
643 

768 
768 
810 

6 ,, 206 1 
1 ,; 300 0 

0 ,, 301 3 
3 ,, 320 8 
8 ,, 321 6 
8 ,, 326 0 

0 ,, 331 0 
0 ., 332 0 

0 ,, 372 0 
0 )) 417 0 
0 ,, 463 0 
0 ,, 465 0 
0 ,, 471 0 
0 ,, 484 6 
6 ,, 496 0 
0 ,, 498 0 
0 ,, 506 0 
0 ,, 507 0 
0 ,, 630 0 
0 ,, 643 0 
0 .) 768 0 

0 ,, 768 9 
9 ,, 810 0 
0 ), 1,211 0 

LOG O F  No. 

Depth of Core. 
f t .  in. f t .  in. 
0 0 to  11 0 

11 0 ,, 23 0 
23 0 ,, 25 6 
25 6 ,, 27 6 
27 6 ,, 28 0 
28 0 ,, 46 0 
46 0 ., 77 0 
77 0 ,, 95 0 
98 0 ,, 107 0 

107 0 ,, 132 0 
132 0 ,, 135 0 
135 0 137 0 

white shale. 
Band of pyrites. 
Soft whitish sandstone with bands of 

Hard hand of pyrites. 
Soft white sandstone. 
Very hard band of pyrites. 
Soft, white sandstone n i th  lumps of 

White sandy shale with pyriles. 
White sandy shale and roiincied 

Soft black sandy shale. 
Foft dark sandstone. 
T'ery soft dark sandstone 
Dark arenaceous shale. 
Soft dark saaclstone. 
Dark arenaceous shale r r i th  pyrites 
Soft dark mndstone. 
Daili arenaceous ~ h & .  
Soft dark sanclstone 
Dark sandy shale. 
T'ery soft sandstone B ith shale hnn&. 
Soft dark arenateoiis shale. 
Very soft fine sandstone nith bavds of 

Rand of pyrites. 
Tough dark shale. 
Touch dark shale nith thin bawls of 

white shale. 

pryites. 

boulders. 

shale. 

mud st on c 

2 COAL ROBE AT ERADU. 

Commenced 12th May, 1927. 
Completed 21st Sept., 1927. 

Description. 

Red loam. 
Ferruginous sandstone, 
Hard bond of ironstone. 
Ferruginous sandstone. 
Band of ironstone. 
Perrnginous sandstone. 
White sandstcne. 
Sandstone with boulders. 
Touqh x-r-hite mudstone. 
Soft sandstone. 
Sandy clay. 
Dark shale. 

h G  O F  NO. 4 COAL BORE AT ERADTJ.-WntinZld. 

Depth of Core. 
f t .  ins. f t .  ins. 
137 9 to  141 3 Pmutty coal. 
141 3 ,, 144 0 Dark shale. 
144 0 ,. 163 6 Emutty cod. 
163 6 ,, 169 0 Black &ale nith cmkcnacecus seams. 
169 0 ,, IS5 6 Soft mndstcno Fit11 pyrites. 

Description. 

185 6 ,, IS6 0 Cod. 
186 0 .. 189 0 Fine grey sandstone. 
189 0 ;: 190 0 Darkcshale. 
190 0 ,, 212 0 Soft white ssnclstcne with snlall 

houlclers. 
212 0 ,, 272 0 White sand with boulders. 
272 0 .. 294 3 Soft -crEite sandfitono. 
294 3 ,, 334 6 Gray shale. 
334 6 ,, 337 0 Soft EaIldy Shdo. 
337 0 ,, 342 0 GrRy Fhde. 
342 0 ,, 370 0 Soft dark sandstone. 
370 0 ,, 432 G Foftdarfl- sandstonenith bandx of shnlc. 
432 6 ,, 434 D Dark shale. 
434 0 .. 448 G Soft clark sandstone nith bands of slinlc 
445 6 ,, 453 0 Dark shale. 
453 0 ,, 510 0 Soft dark sandstone U, ilh bands of shale 
510 0 ,, 601 0 Soft dark sandstone. 

PROXIMATE ANALSSIS AND CALORIFIC VALUE OF 
FOUR SAMPLES O F  COAL FROM ERADU. 

No. 4 Bore, Rr'mdu. 

Second seam cut at 144ft. Thiclmess of soam ICM. Gn. 

The core was diivicled into four ~ ~ p i a l  portions of 3tt. each 
Total length of core 1%. 

and sampled. 

Lab. No. ... 1588/177 15S9/27 15P0/27 1591/27 
Top 3ft. 2nd 3ft. 3rd 3ft. Bottom 3ft. 

Y* 01 /a O/ Proximate Analysis : yo /cr 
Moisture ... 32.23 35.75 22.78 27.58 
Volatile matter ... 24.11 22.64 22.51 22.38 
Fisedcarbon ... 35.63 33.81 32.86 2 S , 0 8  
Ash ... ... 8.02 7.77 11.65 21.90 

100~00 100.00 100.00 100.00 

Colour of Ash-Creamy white. 

Calorific Value- 
3.T.U ... ... 70% 6166 6310 Notde- 

tcrmined. 

Moisture determined on samples air-dried for trin de: s 
after taking out of  COT^ boxes. Esreriments %re keing mado 
to  see if the coal n-ould dry still further on exposure to  the 
air, as if the water percentare x ore lov er the t O l J  half of the 
seam ~ o u l d  be a fair commercial coal. i t  is of 
much better quality than any coal preriously strucl, in the 
vicinity of Eradu. 

As it  is, 

(Sgd.) EDWAED S. SlI\IPEON, 
Government Mineralogist ancl Bnnlj h t .  

Avalyst : E. Bon-Icy. 

PROXIMATE ANALYSIS AND CALORTFlC VALUE- 
No. 4 BORE, ERADU. 

Depth 137ft. Thickness 4ft. Xn. 
No. 1858127. 
Sample air-dried for 19 days. 

Proximate Analysis- 
Moisture ... ... 16.24 per cent. 
Volatile matter ... 24.10 ,, 
Fixed carbon _.. ... 31.91 ,, 
Ash ... ... ... 27.75 ,, 

100~00 ,, 

Calorific Value- 
B.T.U. ... ... ... 5,742 

(Sgcl.) ErWAEP 8. PTLRIPGON, 
Government Mineralogist and Analyst, 

Analyst : R. Eowley. 
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No. 5 BORE FOR COAL AT ERADU. 

Commenced 9th June, 1928. 
Coinpleted 14th July, 1928. 

Depth of Core. Description. 
f t .  in. f t .  in. 
0 0 to 2 0 Red loam. 
2 0 ,, 10 4 Yellow clay. 
10 4 ,, 14 0 Perruginoils sandstone. 
14 0 ,, 23 0 Brown clay. 
23 0 ,, 46 6 Ferruginous sandstone with clay lumps. 
46 6 ,, 47 2 Band of ironstone. 
47 2 ,, 10s 0 White sandstone. 

10s 0 ,, 112 0 White mudstone. 
112 0 ,, 119 0 Tellon. sandstone showing streaks of 

119 0 ,, 130 S Sandy clay ironstained. 
130 3 ,, 131 4 Dark sandy shale. 
131 4 ,, 135 0 Touzh carboiiaceous shale. 
135 0 ,, I57 0 Coal. 
157 0 ,, 1@7 0 Tough carbonaccous shale. 
162 0 ,, 166 0 Gray shale. 
166 0 .. 169 0 I-Iard arenaceous shale. 

a, more ferruginous nature. 

169 0 ,, 170 0 Coarw grained sandstone. 
170 0 ,, 175 0 Gray puggy shale. 
175 0 ,, 190 0 Sandstone with boulders. 
190 0 ,, 196 0 Conglomerate. 
196 0 ,, 199 0 Carbonaceous shale. 
I99 0 ,, 207 0 Gray arenaceous shale. 
207 0 ,, 222 6 Soft gritty sandstone. 
222 6 ,, 292 0 Gray arenaceous shale. 
292 0 ,, 360 0 Soft dark sandstone with shale ban 

PELOXIMATE ANALYSES-No. 5 BORE, ERADU. 

Length of Core-17ft. Gin. Depth-135ft. to  157ft. 

tds. 

Lab. No. ... 1894 IS95 1896 1897 1898 
Top Next Next Next Bottom 

3ft. 7iu. 3ft. 7in. 3ft. 7in. 3ft. 7in. 3ft. 2in. 

li n % % % 
Noisturo ... 2Sy26 2S.90 27.70 2ay87 26.39 
Volatile matter 21.96 21.31 20.85 23.07 22.16 
Fixed carbon.. . 31.78 33.69 32.63 34.82 32.71 
Ash . . . . . .  15.00 16.10 18.82 13.24 18.74 

100~00 100.00 100.00 100.00 100.00 

Calorific Value ... ... ... 6649 ... 
(Sgd.) EDWARD S. SIMPSON, 
Government Mineralogist and Analyst. 

Analyst : E. Bowley. 

No. 6 COAL BORE AT ERADU. 

Depth of Core. 
f t .  in. f t .  in. 
0 0 to  13 0 

13 0 ,, 93 0 

93 0 )) 122 0 
122 0 ,, 144 0 
144 0 ,, 157 0 
157 0 ,, 162 0 
162 0 ,, 164 0 
164 0 ,, 104 6 
164 6 ,, 167 0 
167 0 ,, 175 0 
175 0 ,, 178 0 
17s 0 ,, 180 6 
180 6 ,, 182 9 
182 9 ,, 192 9 

192 9 ,, 193 3 
193 3 ,, 194 0 
194 0 ,) 204 4 
294 4 ,, 255 0 

Commenced 14th May, 1929. 
Completed 4th June, 1929. 

Description. 

Yellow surface sand with clay. 
Tough brown and chocolate clay with 

thin bands of soft sandstone. 
Soft white sandstone. 
Soft reddish sandstone. 
Conglomerate. 
Soft reddish sandstone with boulders. 
Gray clay, 
Ironstone band. 
Sandy clay. 
Coal. 
Gritty sandscone slightly argaaceous. 
Carbonaceous shale. 
Coal. 
Coarse-grained sandstone with bands 

Black shale. 
Carbonaceous shale. 
Tough gray shale. 
Coarse-grained sandstone with boulders 

of clay. 

No. 7 COAL BORE AT ERADU. 
Commenced 21st June, 1929. 
Completed 2nd July, 1929. 

Depth of Core. 
f t .  in. ft. in. 
0 0 t o  3 6 Yellow sandy loam. 
3 6 ,, 32 0 Yellow sandy clay. 

32 0 ,, 44 0 Soft white sandstone. 
44 0 ., 51 0 White sandy clay. 
51 0 ,, 66 0 Soft yellow sandstone. 
66 0 ,, 72 0 Chocolate and gray clay. 
72 0 ,, 73 4 Dark shale. 

75 4 ,, 79 8 Gray shale. 
79 8 ,, 90 4 Coarse-grained white sandstone. 
90 4 ,, 93 0 Gray shale. 
93 0 ,, 112 0 Coarse-grained gray sandstone. 

112 0 ,, 113 0 Gray shale. 
113 0 ,, 119 0 Coarse gray sandstone. 
119 0 ,, 144 0 Gray sandstone with boulders. 
144 0 ,, 147 0 Gray sandstone with bands of shale. 
147 0 ,, 177 0 Coarse gray sandstone. 

Description of Core. 

* 73 4 )) 7.5 4 Coal. 

No. 7 BORE, ERADU. 
Depth-73ft. 4in. t o  75ft. 4in. 
No. 2939/29. 
Carbonaceous shale. 
Proximate Analysis :-. 

Moisture . . . . . . . . . . . .  31 960 per cent. 
Volatile hydrocarbons and com- 

bined mater . . . . . . . . .  23.20 ,, 
Fixed carbon . . . . . . . . .  13.37 ,, 
h h  . . . . . . . . . . . . . . .  31.93 ,, 

100.00 ,, 

(Sgd.) EDWARD S. SIBTPSOM, 
Analyst: D. G. Murray. 

Goveriiment R1ineralopist and Analyst. 

No. 8 
Depth of Core. 
ft .  in. it. in 
0 O t o  4 0 
4 0 ,, 1s 0 

IS 0 ,, 36 6 
36 6 ,, 71 0 
71 0 ), 76 0 
76 0 ,, 105 9 
105 9 ), 110 3 

110 3 ,, 140 0 
140 0 ,, 162 0 
162 0 ,, 165 0 
165 0 ,, 166 6 
166 6 ,, 169 0 
169 0 ,, 172 0 
172 0 ,, 186 0 
186 0 ,. 190 0 
190 0 )) 191 0 
191 0 ). 19s 6 

207 o .. 211 0 
198 6 ,, 207 0 
-. 

211 0 ,, 215 0 
215 0 ,, 219 0 
219 0 ,, 239 0 
239 0 ,, 241 0 
241 0 ,, 312 0 

COAL BORE, ERADU. 
Description of Core. 

Sand. 
Yellow sandy clay. 
YelIom sandstone. 
White sandstone. 
Soft brown sandstone. 
Soft nrliite sandstone. 
Soft white sandstone with bands of 

x-hite clay. 
Soft white sandscone. 
Pink sandstone. 
Broan sandstone. 
Hard ironstone band. 
Soft red sandstone. 
Chocolate clay. 
Coal. 
Chocolate clay. 
Blecli shale. 
Coal. 
Tough eray shale. 
Carbonaceous shale with coal partings. 
Tough gray shale. 
Fine sandstone. 
Gritty sandstone v i th  boulders 
Sandy shale. 
Soft dark sandstone n i t h  bands of 

sh.Llr. 

Lab. N0.-3789/29. 
No. I Seam.-Depth 172Pt. to 1S6ft. 

Proximate Analysis : 

Core-2ft. 

iiloisture . . . . . . . . .  23.30 per cent. 
Volatile hydrocarbons ... 25.0s ,, 
Fixed carbon . . . . . .  21.44 ,, 
Ash . . . . . . . . .  30.18 ,, 

100~00 ,) 



No. 2 Seam.-Depth 19lft. t o  19Sft. Fin. Core 7ft. 
Divided into three equal sections- 

Lab. No. ... ... ... 3790/29 3791/29 3792/29 
Top Middle Bottom 

Section. Section. Section. 

% 01 Proximate Analysis- % /O 
Moisture ... ... 22.21 22.93 15.21 
Volatile Hydrocarbons 22.11 24.14 21.79 
Fixed Carbon ... 33.63 36.53 20.79 
A s h  ... ... ... 22.05 16.40 42.21 

100.00 100.00 100.00 
- 

Analyst : H. Borvley 
fSgd.) EDWARD S. SIMPSON. 
G&crnment Mineralogist nncl Analyst. 

No. 9 COAL BORE AT ERADU. 

Commenced 16th September. 1929. 
Completed 16th October. 1929. 

(Surface approximately 50ft. above surface at No. 7 Eore.) 

Depth of Core. 
f t .  in. f t .  in. 
0 O t o  2 0 
2 o , ,  8 0 
8 0 ,, 10 0 

10 0 ,, 44 0 
44 0 ) )  4s 0 
4s 0 ,, 59 0 
69 0 ,, 64 0 
64 0 _ _  84 0 
84 0 ,. 57 0 
87 0 ,, 110 0 

110 0 ,, 114 0 
114 0 ,, 136 0 

136 0 ,, 137 6 
137 6 ,, 159 0 
159 0 ,, 176 0 
176 0 ,, I96 0 
196 0 ,, 202 0 
202 0 ,, 353 0 

Description. 

Ironstone gravel. 
Clay with ironstone boulders. 
Hard ironstone. 
Yellom clay mith ironstone boulders. 
Yellow sandy clay. 
Fine pink ancl yellon sC~ndstorir. 
Coarse soft sandstone. 
Carbonaceous shale mith cod  bands. 
Soft sandy yellow clny. 
White sandstone with roinid ed 

Bromi shale. 
TVliite sandstvnv 7% it11 I ountlcrl 

boulclers. 
Gray shale. 
White sandstono. 
Black shale. 
Soft h e  grey sandstone. 
Soft coarse grey sandstone. 
Dark sandstone with bands of slmle. 

bouldcrs. 

In addition to the logs, plans aiid sections sliowiiig 
the locality of the bores, clip o f  tlie coal seams and 
conglomerate beds, and rednced lerrls of the 1mi.c. 
holes are also attached. 

The data so far olitained from the>, nine liore- 
have definitely proved that the dip of the coal in 
the area tested is irregular, ancl that, there is consill- 
erable troughing, also that the coal beds :xi.? more or  
less lenticular. 

The failure to obtain coal in No. :j7 Iliiidley's aiid 
NnsB's bore, inay be due to tailing out o f  the c u d  
seam, but more prol)alily to  a f'a.iilt striking ~iarallcl  
with t.he geiieral direction of tlie cotme of the river. 
The general diiwtion of tlie dip of t h  coal may, 
however, lie safely regarded as being towards 
tlie south-east n-iih a north-east, south-xwt .ctrih-e. 
Owing to the absence of definite coal seams in the 
deep bores, YO. 3, Hiiidley's and Alnsb's, also the deep 
bores still further east tit tlie 47i mile post, an? 
future boring would hest be c.:irrierl out to the nortli- 
west to ascertain whether there iiiay not he coal hcatxis 
at deeper Iiorizons, or  to test by shallow bores, first 
the country lying a.t, least several miles to the soatlr- 
east and look for  fresh seams where thew wue stroiin 
jridi.catio1is of coal occnrring. 

The most disappointing aspect of tlie recent boriiig 
is the high percentage of ash and moistwe in the 
coal itself, and tlie fact that  nolie oC t,he seams ha,m 

reached eve11 the grade of thai foimii ori$iiially in 
the river calyx bore ~ i h i c h  im1s distinctly enconrag- 
1ng. 

Of the present series only one is v-orthy of consid- 
eration, viz.. the top section of the heam llound in 
No. 4 bore nh ich  gaae a calorific value of 70% 
3.T.U. 

KEPORT ON T H E  REPUTED DISCOVEEY OF 
A STRFCTURE SUITABLE FOR, BORING 
IN SEARCK O F  OIL, BI-Rf? PLAINS (South 
of the Wooraniel River). 

F.  R. Fcldtninw,  Field Geologist. 
In awordaiice mith instructions from the U i x h  

Fecretary for Niiies, I accomjiaiiiecl Dr. TTTooliiongli, 
Geological Aclviser to  the Common-cvenlth Gm-erri- 
ineiit, ancl 911.. B. ITr. B. Tdbot ,  to Eyro Plains, im- 
iiiediatel~~ south of Wooramel B i w r  and near tli:? 
soiithern end of tlie North-TTest Artesian Uasin. 
3fr. Talbot, xvho had mnde a geological examination 
of the area, with a T-iew to  its oil-bearing possibili- 
ties, on behalf of a Perth Spclicate, hacl reported 
the cliscol-ery of a dome structure, suitable for  a 
;,, bore site, at a point about 52 miles south of Snr- 
vey Station R2.5 on Wooramel River (Lands De- 
partment Litho. 73, '300). :irxl about 15 miles K.S.TT. 
uf Bogacii outcamp on Byro Station. The object of 
the t r ip  m s  to confirm, or otherwise, %fr. Talhot's 
c:l,serrations. 

Except f o r  brief recoiiiiaissance trips by 1%. P. 
Ti'oodimixl aiid A. Cfibb Jlaitland, tliis area lins iiot 
Iieeii examinecl by oficers of the Geo! 
m c l  no iletnilecl geological mapping li 
Tlre approximate eastern boiaidary of the Pernio- 
Carboniferous rocks wcnpyiiig the awn, compiled 
f ~ o m  nIr. iKnitIaud's notes, --as slioim oii the peologi- 
ta1 maps of the Statc pu1)lishd in 1.919 aiid 1930, 
hnt observations mxle diirinx the recent ti.ip intli- 
cste that the boundary soirtli of (he Vooi.aniel Riser 
i,: sorne.ir.1ia.t farther west than is shown oi l  these 
mftps. Groad impping  of the area between Sand- 
forcl ancl Wooramel Rivers is desirable. In the 
vicinity of Wooraiiiel River the eastern boundary 
of the Peuiiio-Carboiiifero~~s rocks i s  probably a 
short distance east of the !3toclr Route. 

Notes made by Mr. Bfaitlaiicl, and the observations 
of Di-. Woolnongh, Mr. Talbot and myself, shoc- that 
the area east and south-east of tlie Perino-Carhonifer- 
ous roclcs is occupied partly by granite, partly by 
ferruginous quartzites resembling tlie jaspers nf  the 
Goldfields, lint possihlg beloagirig to  the nlo;ipito 
Creek Series, :mCI these rocks prohablp mainly form 
ihc floor on which the I'ermo-Carboniferous secli- 
nients weuc. laid down. Mr. Talhot, whose ezpe+nce 
of the Nullagiiie Series is greater than that of any 
other geologist, is of tlie opinion that &ft. Rebeccn, 
about 9; miles m s t  of tlie Brro liomestead, consists 
of quartzite of tlie X-ullagine type and  similar quart- 
ite dippiiig west ; i i -  al)out 30' \$-as rioted clnriiig the 
recent t r ip  oil Earilier 1311, 7 i  miles K.N.E. of Mt. 
R e l ~ c c a  and uboiit half way aloiig the track between 
l < y u o  homestead ant1 Blet~reai~liunclie oatcamp. rhese 
liills iwre formei~ly iiicludecl in tlie Permo-Carbonif- 
c11'ous area. It i a  possible, therefore, that  in  places 
the I'eriiio-Cari3oiiiferous rocks are iniderlain by 
sediiileiits of tlie K'nllagiiie Series, sepai~t t ing ihem 
from t,he oldei~ granite ailcl &Iosrlnito Creelr Series. 

Thtl area examined consists of a11 illmost ]eve] 
plain extending emt  and west f m  several Iniles, 
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partly enclosed by low brealraways and broken in 
places by bnttes and small mesas capped by laterite. 
Onlcrops :we fairly conimoii, even 011 the flat, but 
are maAed, to some extent? b p  debris in  which oc- 
casioiial romicled pebbles,, probably glacial erratics, 

The rerino-Carboniferons rocks of Byro Plains 
consist of sandstones, and to a miiior extent, grits; 

s:iialcs, in 7diicli are thin bands of gypsum 
and limestones. Fossils,$ including various 

species of spirifers, are  iiumerous in  places, partic- 
i i a r ly  in  the bed o f  Wooramel Biver. 

The c l ip  of the Perino-Carhonifei.ous rocks is very 
luv.~. T n  the eaqtern poytioii 0-f tlie a:w. tlie prc?vail- 
iiip dip, according to Blr. Talbot’s obserrations, is 
R.S.E. at al)ont 2’”-3”, except in  the extreme east, 
near the inargiii where the clip is westward, but in  
tlie vestelm portion the dips are in clirectioiis ap- 
yrosiniately radiat ing outwards from the point 
located by Mr. Talbot. 

The total t1iicl;iiess of the Permo-Carboniferous 
rocks i n  the B>-ro a i m  has not bern determined. 
Four bores liave been put  down f o r  Messrs. Darlrit 
Bros. ill this area, in  search of water: No. 1 Bore, 
nt Bogaili onicanip to a depth of 1,253 feet; No. 2 
(Boolga~?oo Bore), about S miles west o f  Mumay 
Peal;. t o  a depth of 2?21S feet; Binclalya Bore, abont 
6; miles south of Bogacli to a clepth of 235 feet,: 
niicl Ereillramay Bore, 4 miles south of Bindalya 
Bore and ahont G J  miles N.E. of Murray Peak, to a 
depth of 303 feet. 

According to  the logs these bores are entire13- i n  
sedimentary rocks, consisting mainly of sandstones 
ancl shales, 1,155 feet of shales being statecl to  cccnr 
in No. 1 Bore between 45 feet ancl 1.200 feet, the re- 
rnaiiicler of the bore being in saiidstone. d large 
supply of lnmkish water, which rose to 120 feet 
from tlie swface. was struck in  this bore  at 1,160‘ 
fwt. In X o .  2 Bore, IS5 feet of b i d :  shale m s  
slated to occnr I)etw,vceii the clepths of 45 feet and 
2330 feet, a i d  approximately G 4  feet o f  shale between 
L!E1 i’eet aiicl 2,025 feet. Iiiglily saline water was 
eiieon~iterctl a t  SO feet, ancl between 2,090 feet ancl 
‘7,101 fcet salt water, which rose to 141 feet f rom the 
iirface, TWS eueouiitered. The determinatioiis of the 
ast (3 feet, 01 this bore are somewhat clonbtful, and  it 

i i possil~lc that this portion is in  tlie older rocks. 
The Biniialya. and  B r e a k a m y  bores are statecl to 

tic entirely in  sandstone except for  about 2 feet of 
blaclr sand :it llie l3ottom of Breakamiy Bore. 

he onlj- specimens from these bows in  the pos- 
ion of tlie Survey are  fragments from batwcen 

490 feet and 1,230 feet from KO. 1. Bore, ancl a speci- 
men o i  puqilisli-grey ferruginous snndstone, weath- 
ering to a pale yellowish grey with traces of fossil 
cavities from 1,170 feet in No. 2 Bore. 

Between 490 feet and 1,150 feet the No. 1 Bore 
specimens consist entirely of dark grey shale, in 
part reduced to clay. Fragments from between 1,150 
t:nd 1,170 feet consist of fine-grained compact pale 
grey sandstone, and the depth between 1,170 feet 
nrd 1,230 Peet is represented by loose, fine appar- 
t.i:.ilg clayey s a d ,  probrtbly froin argillaceons sand- 
stone. The occurrence of sandstone between 1,150 

occnr. 

feet and 1,170 feet reduces the total thickness of 
sliale in No. 1 Bore to 1,105 feet. 

I n  1924, the North-West Artesian Basin was ex- 
amined by Dr. F. G. C1appj tlie American oil geol- 
ogist, on behalf of Mr. A. E. Bron6, of Sydney. Dr. 
Clapp summed up the possibilities of the basin as 
fol lom: ’” “Not a trace of oil is kiiowii ever to have 
been found in ally of  the two score artesian wells 
drilled between one and three tliousa~id feet deep. 
Qnly traces of natural gas have been reported in  
ally of them, and these could not ‘fie substantiated 
at the time of the writer’s inspection. So f a r  as 
ebserved, the shales in North-West Basin ars ell- 
tirely inadequate to act as a suitable covei’ to hold 
oil in  the thousands of feet of sandstones tliat exist 
t,here, even if oil ever existed in  these rocks. Sources 
of origin may have existed hut are of theoretical 
irkerest only. Structures exist, bnt these are incon- 
sequential, since other fnndainental coiiditions are 
uiifavourable.” 

Dr. Clapp includes a list of artesian bores p ~ i l  
ctowii in  the basin, but does not inclncle those of 
Byro Station, of the existence of which he ~vas  all- 
parently un:mare. H e  dismissed the recorcls of 
shales in the bores with the statement i that : “in the 
region :iny fine-grained material is generally teiiiiecl 
‘shale,’ hence such reports w r e  not considered im- 
portant from the standpoint of oil occiirrence.” 

GolzellLsio~izs. 
The examillation of the area by Dr. Woolnough 

and myself confirms the existence of a dome struc- 
ture a t  the poiiit located by Mr. Talbot. The re- 
corcls of the bores put. dowii on Byro Station indi- 
cx te  that a consiclera1)le thickness of shale suitable 
tc  form a corer for  oil-lietiring strata, should such 
exist, occurs in  this area, and in nddition to the ex- 
posures noted OIL Mr. Talbot’s map, weathrred frag- 
ments of shale were noted in plnces by Dx. Wool- 
nongh nnd myself. On the other h:iiicl, no trace of 
ga.s or other evidence of oil has I x e n  reported from 
the bores. These, liovi.ever, are situated at consider- 
able clistaiices fro111 the dome, and, moreover, the t o h l  
thicliiiess of the srdiinentayy roclcs is 11111~110~1~. 

The P e r ~ i o - C ~ r ~ ) o i i i f e ~ o ~ i ~  rocks have been faulted 
snbsequently to their deposition. Two faults are 
shown on 1111.. Taibot’s map, one a short distance east, 
of Survey Station E20 striliiiig N.N.E. and clippiiig 
]E,.S.E. at Go, and oiie ixst  o f  Callytharra Spring 
striking W.N.W. aiid clipping S.S.E. A third mell- 
marked fault which had previously escaped Mr. Tal- 
bot’s notice was observed, ciuring the recent risit, 
n01tli of the dome. This fault strikes 011 the average 
about K. 29”E., nnd dips bet.ween 70 ancl SO” W.N.W. 
I t  must pass W J . ~  close to the crest of the clome. 
The throw of these faults hris not been determined 
ancl their effect on unclerlying oil pools, should such 
ever hare  existed, is nnknown. 

Although a dome structure undoubtedly exists at 
the poiiit located, in my opinion further cletailed 
geological and topographical work in lhis area, with 
the object of locating other favourable structures 
aiicl such faults as may exist, is ad~-isable before 
boring is undertaken. 

’ Clepp, F. G.-Oil prospects of the North-West Bask of Western AustrelLz. Bull. Am. Inst. Pet. Geol., Vol. 10, 
No. 11, p. 1,149. 

-f op. Glt . ,  p. 1,148. 
5 List G f  Fossils collected by 11. W. B. Talbot and F. R. Feldtlnam f iom the Wooraniel RiTei District, 

iV.A., i n  Xareh, 1929, and identified by Miss L. Hoskmg, BA., o f  the University o f  W.A., is appended at the 
end of the &port (p. 113). 



NLJTJM ON THE @EOLOc;tk ANU PIdTROLEUVII 
PltLOSPECTls O F  THE DESEIZT BASlN O F  
W.A. 

1‘. G. l~’orr?Lalz, B.bc. 
r 1  l h e  nritei, liai ing recently retumed from an ub- 

sell ationa! tour 01 some OJ the leacliiig petrolemii- 
procluciiig centlea 01 the Ljiiited b t i~ tes  OL hneriea, 
it n as suggezterl by the C&n ernment Geoiogist that 
lie coiniiieiit on tlie Geology anti Petroleuin I’rospects 
uL the Ueseit Gasiii, 111 the light 0.t the most recent 

t area, a id  froiii information ob- 
laiiied i n  ac.toally producing areas. It is with these 
poiiiib in iiiiiicl that [lie tollowing iiotes are written. 

The Desert Basin Area is physiographically and 
geologicallg desc~~ibed IQ Air. Glatuhford 111 Bulletin 
93, but it is thought best t o  gi\e a brief description 
oL these i’eatures in orcler that the cliscussion which 
i b  to follow niay be more easily understood. 

The Deiert Basin of 1T.A.j is a n  extensive pene- 
plain omr  125,000 sy. miles i n  area. It is bounded 
oii the north-east and east by the I h g  Leopold 
I’latean; 011 the south-east ancl south by tlie interior 
plateau ol llie Eastern Dipision; and on the north 
and north-west by the Indian Ocean, f rom Swan 
Poiiit 011 the north to ’Walla1 on the south. 

The principal streams 111 the area are the Fitzroy 
Rirer and its tributaries, draining most of the south- 
ern flanks of the northern tableland, and finally dis- 
charging into King Sound. The remainder of the 
area is practically without rivers or permanent sur- 
face waters of any kind, and consists mainly o f  sand 
ridge county? bearing a growth of sturdy desert 
grass or spinifex. 

Structurally the Desert Basin is a geosyiiclinal 
unit, occupied by rocks of Upper  and Lower Car- 
boiiiferons age, which are probably underlain by 
Devonian strata, ancl eo’rer u p  an esteiisioii of the 
Cambrian rocks of the Ord Basin. 

The juiiction o f  the Carbonife~ous rocks of tlie 
Basiii with the Canibrian ancl other rocks of the King 
Leopold Plateau is inarked by atpi extensive fault 
wliich can he t i w e d  i o r  a distance of orer 200 miles 
and having a 5 ertical displaeeinent of some 2,000 feet 
near I’rice’s Creek in the Xough Range. On the 
wuth-east, sonth ancl west the Basin sedimeiits give 
way to the metamorphic rocks of the Nullagiiie For- 
Ination, .vrhile aloiig the coastal strip they are over- 
1,iin by sedinients of Jurassic age, which in turn are 
covered, in  placrs, by late Tertiary formations. 

Taking the Basin as a whole, rock exposures are 
T-ery fem and widely scattered. In the greater par t  
of the area. especially towards the inner portioas, 
the solid rock is covered by thick deposits of mind- 
bluwn sand, which eEectively hide the d ip ;  and ex-  
cept where widely scattered and small more resistant 
areas stand nhoxe the general level of the plain, the 
unravel l in~ of geological conditioiis by surface oh- 
servations is an almost hopeless task. 

Surface dips indicate that there is a regional dip 
hasinwards. There are  minor folds of a n  anticlinal 
natnre close to the north-east fi*inge of the Basin, 
d i i l e  in the ralleys of the Fitxroy River and Christ- 
mas Cre& a sPconc1 linr of major folds IIAS been 
mapped. 

The Carhoniferouq rocks of the Basin may be 
ilivided on lithological ~ ~ o n n d s  into three gronps. 
The lipper or Poole Range Beds consisting of sand- 
<tones and occasional shale beds, now foand only on 

the higher ridges capping the lower strata. They are 
distinguished by their peculiar form o f  v, eathering 
i n t u  conical, rather than flat-topped, hills. 

Geneath the Poole Range Beds and making witL 
thein a coiiforuiable junction are the Grant Range 
IMs, coniiit iiic o i  rather conise-grained sandstones 
intci.Imlclrt1 r i t h  esten\il c hhnles anci ininor fossil 
ifci.oub liiiipstonr Iieil~. 1 ii xes-era1 localities (listinet, 
Iwds ni’ tillite, coiitaiiiiiig glaciated l)cmlders, h a w  
hcen noted ; \T lule falsr beclcling of the sediineiits aiid 
rip1)lc ~iiailaiig are not niicoiiinion. Thii wries has 
< I  1)rored thiclaiesq 01’ over 2,000 feet. 

‘i’hc. I’oole Raiigr and the Grant Range Beds lie 
unconformably on the Upper Limestone members of 
the Lower Cai41oniferons roclrs. The Lower Lime- 
stones, where examinecl a t  exposnres, are inas++- 
thoagh a t  times well bedded-and are rieh x-ith fossil 
reinains, chieflg of coral, polyzoa and other types. 

At sereral localitie% in the Fitzroy Basin the secli- 
ments hare  been iiitrnded by leucitite h a s  i n  the 
forni of rolcanic necks or  eloagatecl vents. The 
large4 of these has a length of <ome t w e  
l‘he lencites are  coiisiclerecl t o  lie of Tei 
owing 1 o theii. close correspondence to similar in- 
irusioiis of that age in Java. 

The strata of Jurassic age, which overlie the lon-er 
rocks along the sea front, need not  be further con- 
sidered a5 they are of no importance in the present 
rliscnssioii. 

There have been, a t  least, two important earth 
inovements svhieli affect the Basin. The first o f  these 
was the rise of the King  Leopold Platean with a 
corresponding subsidence and fanlting of the flanks. 
The second ancl rnnch Inter movement was tlie general 
subsideiice of the platean giving the Carboniferous 
hasin its present syiiclinal form, mid cansing the 
development of folding aiid minor faulting. These 
movements have caused the developnient of tn-o series 
of folds: one minor series close to  the main f a d t  01 

the north-east edge of the Basin, the second nurl mow 
pronouncecl series a t  some distance from the Basin 
rim, close to the Fitzroy River and Christmas Creek. 

A good example of the ininor series o f  foldins is 
seen in the s t r u c t n ~ e  mhich has beeii mapped bv 
Talbot in the Lower Limestone Beds a t  Price’s Creel;. 
E-wmples of the second occur a t  Grant Ranqe. Mount 
Wynnr, St. George Range, Poole Range, a ~ d  others 
recently cliscooered, one Sollth of Mt. Frslcine and a 
second cloqe to GodfnqT’s Tank on the Canning Stock 
R oiite. 

Amongst peti-oleum geologists of the present clnv 
it is aqreed that certain fundamental criteria for  oil 
occurrence must be reasonably satisfied be-fore n new 
area can be considered, with ally decree of optimism, 
a s  a likely place f o r  the development of an oil field. 

These Cundameiital criteria 3 mag he set down as 
follows :- 

1. Do “surface indications” (seepaces, etc.), ex- 

2 Are the rocks of sedimentry oi-iqin? 
3 Ts the age of the strata (in par t  a t  least) 

similar to that  prevailin: in some known 
oil 01. gas field? 

4. noes a possible soui*ce of oriqin e.;ist? If this 
he not apparent, rnav it nererfheleqs be 
present ? 

5 T)o porous beds 01- reservoirs eyist in mhich 
oil may be held in commewial qnautitiesq 

ist ? 

8 G.S. W.A., Bulletin 98-“ The Geology of Portion of the Kimberley Division with spccid reference t o  the Fitzrny Basin 

-i Map 1.. For detailed map of area, see Bulletin 93. 
$ Bulletin A.A.P.G., Vol. II., No. 7 (1927)--“ Fundamental Criteria for Oil Occurrence,” by P. G. Clapp. 

and the Possibilities of Occurrence of Jfincral Oil,” by T. Blatchford, B.A. (1927). 
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ti. 1ii so, does suilicient cover exist above those 
beds to prevent oil or  gas from escaping 
to the surface and from being lost? 

i. Are the strata so slightly metainorphosed by 
heat or pressure tliat the oil has presnni- 
ably not been driven away? 

S. Uoes geological structure exist suitable for  
coiicentrating oil or gas in comiercial 
qi?aiitity ? 

9. Are the hydrostatic conditions such as may 
not l3i’Ohibit, the accumulation of oil i n  

A4pplyiiig tlie above criteria. to t.he Desert Basin, 
we liiid t h t  they are all either delinitely satisfied or 
that tliere is no great doubt of their so being. 

91- 
though only oiie sniail surface seepage is repoited, 
from Price’s Creek, the absence of extensive surf ace 
seepages simply indicates that beds containing much 
oil have not been expusecl a t  the surface or that 
faulting has not heeu iiiteiisive enough to cause loss 
of oil from deeply buried reservoirs. 

Conditions S and 3 are definitely satisfied, as we 
have in the Desert Basin a n  area of over 123,000 sq. 
i d e s  colnposect almost entirely of sediments of Car- 
boniferous and possibly Deronian age, corresponding 
to the producing areas of the Mid-Continent Oil 
Field of the United States of America aiid of othei, 
producing areas. 

Possible sources of origin exist in the abundant 
limestones 01’ both the Upper aiid Lou;er Carbonif- 
(TOUS strata. Shale beds also have an extensive ex- 
istence iii t . 1 ~  strata ancl niay also be considered a 
~wssible x o u ~ c e .  € 1 ~  er, any leiigthy discassion 
of this ~irobleni seeins unnecessary, as undoubted 
s h o w  uf Iwtroleuiii have aliw.dp been recovered from 
the strata of this area. Traves of bitumen and. heavy 
oil were noted in bores put  down in the Upper Car- 
boiliferour rocks a t  &Iouiit Wyiiiie. At. Price’s Creel: 
iiuicloubteil oil s11on-s hare  beeii obtaiiied from bores 
in tlie Iowei, C’aihmiferons sandstone. Fa i r  s h o ~ i n g s  
ui’ hea\-y iiiiiieral oil ha re  :ilso been obtained froin 
the Tpper  Carboniferous formations a t  a depth uf 
about 2,NW foet in the Freiicy T<inilierleg Oil Com- 
pniij-’:: bore a t  l’oole Range. 

For  poiwus reservoir rocks n-e need only looli as 
f a r  as the estcnsive salidstones of the Carboniferous 
beds. Tliese uiicloubteclly have tlie requisite porosity 
as they yield :ihuiidant flows of artesian water. 

Ellicient cover beds are provided by the esteiisive 
shale zones di ic l i  liave been cut in most of the bores 
piit dowii iii search for  oil. The preseiice of shales 
of snlffciciit extent to form an effective seal to pre- 
vent thc np~rartls niigration of the oil lias been 
rloubted by  several geolo who hare visited t,lie 
arra. Tliwe iiow nppenr to be 110 grounds for snch 
clonbts, as extensive shale beds have definitely been 
shown to exist. As an iiidication of their thickness 
a bore pnt domi on  “Cherabin” Station. close to  the 
St. George Range, might. lie nientionecl : this bore 
haring passed through several hundred feet of shales. 

The metamorphism of the rocks of the Desert 
Basin lias gone no further thaa t,lie normal compac- 
tion aiid ceineiitation of sandstones aiid the fornia- 
tion of noriiial shales from niariiie muds and oozes. 
The injection of the Tert iar-  lencit-e has caused 
baking of the ~ocl is  in their iiumediate vicinity, but 
as  this nietaiiiorphic action does not, extend beyond 

pools? 

Coiiditioii I does iiot cause any clifIiculty. 

t l i e  iiiiiiieciiate vieiiiity of the leucite pipes it can 
liave 110 adverse effect on the petroleum possibilities 
of tlie Easiii sediments as a whole. 

Every geologist who has visited and critically es- 
aminecl the structures in the Fitzroy River and 
C.’hrist.mas Creek urea has agreed that the structures 
are excellent, wit,h, so f a r  as  can be cletermiued by 
esnmination of surf ace outmops, a satisfactory closure 
on all sides. 

The question ol’ hyclrostatic condition of the reser- 
voirs is probably the one on which there is at the 
present time least positive iiiformation. This ques- 
tion is an iniportant one; as, unless the structures 
have sufiiciently big closures to pre-ieiit the removal 
of t.lieir petroleum contents by flushing due to the 
circulation of uiide ound water, which undoubt- 
edig exists, there is every chance of the greater part 
of the petroleum coiiteiits having disappeared from 
the struc,tures. 

The beliar-iour of the water in the Freney Ern -  
berleg Oil Company’s Poole Range bore throws some 
light on this question. On one occasion when un- 
doubted oil sands were pierced by the drill and oil 
shows obtained, the water in  the bore fell some 
fifteen o r  sixteen feet, finally building up to its 
iioriiial level. This fact seems to  indicate that the 
pressure within the oil sands was less than that of 
the coluiiiii of artesian va te r  above. This being 
so, it seems impossible that the water above could 
have hacl access to  the oil sands below, otherwise 
their pressure conditions would have been the same. 
This seems to  indicate that the hydrostatic conditions 
iii the oil sands already penetrated, are  favourable. 

Certtiiii visiting geologists have, after a reconnais- 
sance of parts of the Desert Basin, held out very 
little hope of oil being obtained in  conimercial qnan- 
tibies in this area. While a11 agreed that  excellent 
struct.urcs existed, several m r e  iiot. satisfied by the evi- 
dence a~-ailable to tlieni that t.he other fundamental 
conctitioiis were reasonably satisfied With the facts 
iis they :ire non- Irnomi, it  seems hardly likely that 
tlicse nien would not. rccoiisicier the whole question. 

Maps 2 ailcl 3 slio~v the outlines of two basin st.ruc- 
tures, oiie [he West Texas Periiiian Basin, the other 
Ilic Big Horn Basin of C‘retaceous age in Wyoming 
Both these areas contain coiniiiercial oil pools and it 
\rill be a t  oiice iioticed that the 1)roducing structures 
in each case lie on general lilies in  the basin, which 
are roughly parallel to the rim. Maiiy other similar 
t.sanil)les could be quoted hut these two should serve 
to illustrate the point. 

In sedimentary basins the existence of axes of 
foldiiig ronghly parallel to the basin edge is t o  be 
expected, :is a coiisequeiiee of the forces brought into 
action at tlie time of the formation of the main s p -  
rlinal form. 

Iilatchfortl lias Iioticed the marked parallelism of 
the major line of foldings to the main fault line on 
tlie north-east eclge of itlie Desert Basin, aiid recent in- 
vestigations by him hare led to  an extension of this 
line of folding as far  south as Mt,. Erskine. A struc- 
ture st,ill further south has been located by Leo. J. 
.Tolies *I? i iiiiles east of No. 45 Well, Canning Stock 
Route. 

Detailed examination of the Desert Basin f o r  reser- 
v+ir conditions has so f a r  been practically confined 
to a strip of country 250 miles long by about 90 miles 
n-ide, on tlie north-cast. edge of the Basin. This leaves 
the whole of the southern and western parts of the 

* “ Report on Petroleum Prospecting Area 21H,” by Leo J. Jones, Geologist. Geologicsl Survey of New South Wales. 
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Basin yet to be examined, and most of this country, 
froin a det.ailed structural point of view at least, is 
almost entirely unknown. This area should certainly 
be examined n-ith the object of locating structures 
lying parallel to the peripherx of the Basiii and some 
distance froiii its edge, similar to the line of folding 
already mapped i n  the Fitzror River-Christmas 
Creek Area. 

Another linc of iiir-eatigation which might produce 
results monlcl be the projection intc the Basin of any  
main treiid lines existing in  the older rocks outside 
the Basiii ; the object being to locate structures ow- 
ing their origin to Carboniferous or Post. Carbon- 
iferous movements along such pre-existing lines of 
weakness. 

It should be borne in  mind that closed aiiticlinal 
folds are not the oiily suitable reseivoirs f o r  petro- 
leum. Monoclines and terraces, due to flattening of 
regional dip, oBer distiiict possibilities where there 
are indications that closure has been completed, 
whether b y  faulting movements, by the uneven por- 
0sit.y of reservoir rocks, o r  b y  t,he lensiiig of the 
f oimations. 

That t.he proving of an oil field is not a matter of 
ii few months, and that it may possibly call f o r  years 
of search, is shown by the early history of the West 
Texas Permiaa Basin, to-day oiie of the leading pro- 
ducing districts o f  the American Mid-Continen t 
region. 

Until 1920 this district was not regarded with much 
favour as a potential oil disti*iet. Some hundreds of 
wells had been drilled with little more than a few 
small showings of oil and gas as a result. I n  1920 a 
"Wildcat" well, which had been located purely by  
chance well away from the intended location, was 
lxought into production with a flow of 1 0  barrels o f  
oil per day. This pyoclaction, iiisignificant in  any 
but a new fXd, stiinnlatecl interest in the district aiid 
developmeiil 'was rapicl, so that by the end of 1925 
the daily output of the fielcls in  the West Texas Basin 
was over 350,000 harrels. This figure was much less 
than the pcitential flow OP the wells, as production 
xvas limited by pipe-line c a p c i t y  and the closing in 
of wells to prevent flooding of markets. 

ANNUAL, REPORT F O R  1929. 

c'. 0.  G. Laicombe, D.Sc., dc f i i zg  Petyologist. 
1 am pleased to subnut the Lollowing report on 

~ w r k  carried out in this Department during the y a r  
1939. 

The Government carried 011 a consistent scheme 
of boring 311 through the year, and as a result much 
of the petrological work was devoted to a n  eramina- 
tion of the cores from the various bores. The Geo- 
logical survey of the Kalgoorlie Goldfield was coil- 
tinued clwing 1929 by MY. Feldtiixana and I was 
closely associated with him in petrologically examin- 
ing the rocks o f  that area. Petrogiqaphie investiga- 
tions were also made f o r  Goreriiment Departments 
and for the general public. Details are  as follows:- 

1. Petrolopical examination of cores f r o m  the Rig 

3. Peti~oloyical examination of cores fro111 tha 
Bell Nine, Cue. 

Little Bell Mine, Cue. 

3. 

4. 

a. 

K 

-. 
I .  

s. 

9. 

10. 

Petrological examination of cores f rom bores 
a t  Norseman. 

Petrological exaniiaalion of cores from the Car- 
biiie Nine. 

Petrological exaiiiiiiation of cores from the 
Prophecy Mine, Bamboo Credi. 

Pelrological examination of core lroin the Kit- 
thener Aline, Bamboo Creek. 

Petrological examination of COP? Prom varions 
bores at Braeside. 

Petrological rsamination o f  cores from the 
Enterprise Mine, K a l g o o i h  

Petrological deterininations in  coiinection with 
the geological snivey of the Kalgoorlie 
Goldfield. 

Petrological esainiiiatioii of some ore from 
Wiluna. 

1.-BORING AT B I G  BELL GOLD MINE, CUE. 

Boring n-as continued a t  this mine throughout the 
year. The reports on Nos. 1, 2, and 2 (New) wwe 
pnblislied in  the Aiiuual Report for  19%. This y e w  
core ITRS petrologically eraiiiiiiccl from fiTre e\tm 
bores, viz., Nos. 3, 4, 5, G and 7 .  

The petrological inrestigations, conibiiled with 5t 
study of the mlues shorii in the Governlnent ilnnlyst's 
?<say certificate. show that :- 

1. The 1otlestuE in all the bore? is the %me- 
physicallS, m~iieralogicallg, 3iid litliologic- 
n l l ~ ,  viz., n poiverfnlly whisted and granii- 
lnted pyritic ninsco>ite qnartz schist n-ith 
distinctive svhite pearly ln+ed f x e s ,  pnral- 
lel to the p lmes  o f  schistositg. This whist 
is riddled -with veiiis and veinlets of gla5s~7 
qnortz:, aloqkite and pegmatite. 

i f f  persiqts to  over 500 feet iu ver- 
pth. At this depth the chninirl i? 

1ust zs strong as anywbeiae eke. 
3. The values continne to this depth (500 feet 

vertical). 
4. The dip of the hangiilq n-all of the lode chan- 

nel-as indicated hy a pctrolopical examine- 
tion of the cores from the Nos. I, 5 a i d  6 
bores-is more likely to be i n  the vicinit~v 
of 63 degrees than vertical. 

5 The iniinediate footwall is qenerally a more 
mawire white mnscorite qnartzitic ToCB, and 

6. TTI the f o o t ~ a l l  the bores ultimately pass iiito 
dense clark creel1 i o  blacli siliceons garnet- 
iferons biotit e-actinolite srliist with consid- 
~ r a h l e  misite in places. 

The follovinc are  the details of the hoi*iiip::- 
NO.  3 ROW, Big Be71 N i w .  

This is the most sontherlp bore put down. ItS 
angle o f  inclination was 45 degmes, and its depth 
along the incline ivac: 155 feet. 

The core froni this bore &owed some interest- 
ing features, viz. :- 

(a)  It was distinctly auriferous from the start- 
44 feet to 219 feet, i .e.,  175 feet along the 
angle of inclination to  the bore. 

1. 

3. 



(b) The usual distinctive and clinrackribtic 
locle-stn€f, viz. : granulated pyritic x liite 
quartz muscovite schist extended from 
nhout 111 feet to 219 feet. 

... 

( c, j Nevertheless, the ferruginous biotite a d ,  in 
plnces white schist, in  (a) from 44 to 111 
feet, i.e., 67 feet contained values as good 
as iiiost of the distinctive lodestnif, thus 
maliiag a total of 175 feet of contiiiiious 
values from 44 feet to 219 feet. 

I 0 2 2 

( d )  The m,ily x d t i  o i  (a) ,  ( b )  and (c), to- 
gether with cutting-, fioni 90 to  111 feet ;  
111 to 199 feet 6 inches; and 199 feet 6 
inches to 216 feet, are shown in the at-  
taclied table. (Table I.) 

... 

... 

... 

... 

... 

3. This bore stopped iii the white cluartzitic mus- 
covite-bearing rock. It clirl not esteiiil to the (laili 
actinolite-zoisite rocks that are to  be expected in  tl 1 

footwall. 

0 0 
0 0 
0 0 
0 4 
0 0 

f l 1  

TABLE 1. 

BIG BELL MINE-CUE. 

Assay Values-No. 3 Bore. 

Depth in feet. 1 rezed. 1 Nature of Rock. Gold per ton. 

f t .  in. ft,. in. 
44 0 to 46 6 
46 6 ), 50 0 
50 0 ,, 56 0 
56 0 ,, 57 0 
.57 0 )) 61 0 
61 0 ), 80 2 
so 2 ,, 81 0 
81 0 ,) s5 0 
s5 0 )) 90 0 
90 0 ,) 93 0 
93 0 ,, DG 0 
96 0 .. 99 0 
90 0 ,, 111 0 

111 0 .. 117 0 
117 0 ,, 12% 0 
12% 0 ), I28 0 
12s 0 )) 134 0 
134 0 ,, 139 s 
139 8 ,, 14s 0 
14s 0 ,, 152 0 

156 0 ,) 161 0 
161 v ), 16s 0 

152 0 ,, 136 0 

168 0 ., 176 0 
176 0 ,, 136 0 
186 0 ,, 192 0 
1'32 0 ,) 200 0 
200 0 )) 206 0 

213 0 ,, 219 0 
206 0 ,, 213 0 

219 0 ,, 221 6 
221 6 ,, 226 6 
226 6 )) "30 3 
230 3 .. 43% 6 
233 6 ,, 237 9 
237 9 ,) 2-13 0 
243 0 ., 249 0 
219 0 ,, 255 0 

It. 
1 
1 
2 
0 
1 
2 
0 
1 
1 
1 
1 
2 
2 
2 
I 
3 
3 
3 
2 
1 

3 
3 
2 
2 
5 
4 
3 

4 

> " 

0 

17 
d 

3 
3 
2 
4 
3 
4 
3 

in. 
0 
0 
A 
3 
0 
6 
9 
0 
6 
0 
0 
0 
0 
0 
G 
6 
G 
O 
0 
0 
0 
0 
0 
0 
0 

0 
0 
6 
G 

n 

0 
6 
0 
U 
0 
0 
6 
n 

Coarse decomposed biotite schist . . . . . . . . .  
Decomposed white schist . . . . . . . . . . . . . . .  
Rotten granite . . . . . . . . . . . . . . . . . .  
White schist with $-inch quartz vein . . . . . . . . .  
\Vhite schist . . . . . . . . . . . . . . . . . . . . .  
Ferruginous schist-niay be intercalated basic schist 
Ferruginous white schist . . . . . . . . . . . . . . .  
Ferruginous white schist with quartz vein . . . . . .  
Ferruginous white schist . . . . . . . . . . . . . . .  
IVhite schist-slightly ferruginous . . . . . . . . .  
Ferruginous schist . . . . . . . . . . . . . . . . . .  
Ferruginous schist . . . . . . . . . . . . . . . . . .  
Sliglitly ferruginous white schist . . . . . . . . . . . .  
Pyritic granular white schist (typical lode) . . . . . .  
Pyrieic white schist with pegmatite and quartz 
Pyritic white schist with pegmatite and quartz , . . 
Granulated pyritic schist . . . . . . . . . . . . . . .  

Grsiiulnted pyrit.ic schist, Good-looking lode stutf ... 
Granulated pyrit,ic schist 

Granulated ijvritic schist 

... 

'I 

Sliglitly pyritic ivhito scliisc . . . . . .  
Pyritic schist with pegmatite . . . . . .  

yrihc granular schist with pegmatite ... 
Pyrj tic granuler schist with peginatite 
Pj-rikic granular scliist with pegmatite ... 
Pyritic granular schist with pepmatite 
Pyritic graiiular schist with pegmatite 

p. ' ' 

... 

... 

... 
Slightly pyritic ironstained white schist 
Slightiy pyrit.ic ironstained white schist 
Slightly pyritic ironstained white schist 

... 

... 

... 

... 

... 

... 

... 

... 
t.. 

... 

Slightly pj-ritic whito schist . . . . . . . . .  
Dense nhite rock -with a little pegmatite _.. 
TVhite rock with a little schist . . . . . . . . .  
A band of typical white granulated quartz schist 
Dark schist with a quartz vein . . . . . . . . .  
Massive white gravwacke . . . . . . . . . . . .  

More massive qunrezi'ce with some schist ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
Xnssive white &~&wAie, but on dark side and some- 

what schiiszed 

... 

... 

... 

... 

. I .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. . I  

... 

... 
oz. dwt. grs. 
0 4 22 
0 1 2  

... 

... 

... 

... 

... 

... 

... 

0 5 9  
0 7 15 
0 0 21 
0 5 21 
0 5 9  
0 0 14 

Trace 

il : l: 
... I 0 3 
... 0 0 

... 0 0 

... I 0 1 

... 

... 

... 

... 

... 

Gold per 
ton. 

OZ. dWt. gr. 
0 0 14 
0 0 17 
0 0  5 

A'il 
Nil 

Trace 
Nil 
Nil  

... I 0 1 
0 2  
0 1  
0 1  
0 1  
0 1  

- 

No. 4 Bore, Big Bell Jliize. 

21 
10 
14 
21 
14 
12 
17 
19 
11 
3 

21 
11 
10 
18 
21 
21 

7 
15 
7 
I 

Silver per 
ton. 

02s. dmt. gra. 
0 3 16 
0 4 6  
0 1 2  
0 0 10 
0 0 21 
0 2 14 
0 0 14 
0 3 f i  

1. 'The m~tiuz lode s e e m  to have extended from 111 feet to IT6 feet, i.e., 65 feet along the angle of in- 
clination of the bore, viz., 45 degrees. 
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2 .  Sssqs.-The following are the results :- 

Repth iri feet. 

f t .  
87 
80 
91 
03 
9 7 
99 

101 
103 
111 
114 
116 
11s 
120 
122 
124 
126 
12s 
131 
132 
135 
137 
140 
143 
146 
149 
152 
154 
156 
15s 
160 
162 
165 
167 
168 
16s 
171 
172 
173 
175 

in. ft. 
0 t o  89 
0 ,, 91 
n .. 93 
0 ,, 9'; 
0 ,. 99 
0 ,, 101 
0 ,, 103 

10 ), 111 
0 ,, 114 
6 ,, I16 
6 ,, 11s 
6 ,, 120 
7 ,) 122 
S ,, 124 
9 ,, 126 

10 ,) 12s 

0 ), 132 
11 ,, 131 

4 ,, 135 
0 ,, 137 
2 ,, 140 
B ,, 143 
7 ,, 146 

0 ,, 152 
0 ,, 154 
0 ,, 156 
0 ,, 15s 
0 ,, 160 
0 ,, 162 
6 ,) 165 
0 ,, 167 
0 ,, 163 
0 ,, 168 
6 ,, 171 
6 .) 172 

10 ,, 173 
10 ,, I75 
4 ,, 176 

2 ,) 149 

in. 
0 ... 
0 ... 
0 ... 
0 ... 

Cl ... 
I0 ... 
0 ... 
6 ... 
6 ... 
6 ... 
7 ... 
s ... 
9 ... 

10 1.. 

11 ... 
0 ... 
4 ... 
0 ... 
2 ... 
5 ... 
7 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
6 ... 
0 ... 
0 ... 
0 ... 
6 ... 
6 ... 

10 ... 
10 1.. 

4 ... 
0 ... 

n ... 

9 - ... 

... 

... 

... 

... 

... 

... 

... 

. .i 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
1.. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

inches. 
... 
... 
... 
... 
... 
... 
... 
... 
3 
4 .  
5 
1 R 

7 
S 
9 

15 
It: 

10 
3 
2 
3 

10 
24 

log 
27 
S 
S 

104 
49 

3 .i 
13 
9 

6 
5 

15 
64 
9 
9 
S 

Gold per ton 

0 7 .  tlvt. grs. 
0 0 10 
0 0 5 

rzzl 
tracts 

n 0 5 
0 0 s 
0 ' 18 

trace 
0 0 21 
0 0 5  
0 1 5  
0 1 3  
0 7 20 
0 17 U 
0 3 9  
0 0 5  
0 1 1s 
0 0 17 
0 0 10 
O O F ,  
0 2 4  
0 0 21 
0 0 5  
0 17 15 
0 19 4 
0 0 8  
0 3 9  
0 0 8  
0 0 8  
0 2 14 
0 3 1  
0 11 11 
0 3 6  
0 0 10 
0 0 10 

nil 
trace 

0 0 5  
0 1 '  

I n  adclition to the above, the ~ ~ l i o l e  of the core Crom 
1'76 to 215 feet mas assayecl. Sinelecii assays were 
inade and not one of thein shoii-ecl an?; gold :It all. 
This is evidently f o o t n d l  country. 

3. This bore is the furthest north of the seveli 
bores pnt  down. It is 200 feet northerly from the 
No. 1 Bore and 60 feet northerly from the open cut.. 
The results above shorn that values and lode formx- 
tion persist as f a r  north as this bore. 

S o .  5 Bore,, Big Bel l  M i w .  
This bore was coiiinieiicecl at a point 31 feet 

south o€ No. 1 Bore, but 237 feet on the hanging wall 
of the lode. The angle of clepression was 60 degrees. 
The bottom of the hole along the angle of inclination 
was 690 feet. 

1. 

2. Rock Rowzatiopzs- 

Depth in feet. 
ft. in. ftr. in. 
59 6 to 260 00 White schisted sandst,one xG-ith hands 

of biot.ite ~chist.--banging~vall ~ 0 1 1 , ~ -  
1 ry. 

R'ature of Rock. 

260 0 ,, 263 4 LodestufS..-C:ranul~ted to saccha- 
roidal quartz-muscovite schist im- 
pregnated \+it11 grains of iron p ~ -  
rites and traversed by glassy quartz 
veinlets parallel to the planes of 
schistositj. 

363 4 ,, 367 0 Coarse quartz-mica-lelspar pegmstite. 

Death in feet Nature of Rocl,. 
ft. in. ft. in. 
36: i.1 ,, 412 0 Dense white to  gray and somewhat 

schisted quartzite with mine mus- 
covite. 

112 0 ., 690 0 1;)ark-green to black silieeons and 
garnetifemus biotite-artinolite schist 
,:rading gradiially at. a hout. 
a90 feet into n very cleiise dark 
green siliceous actinolite-zoisite 
rocli-niicroscoiiicnIl?i schi~tose. 

Alssccys.-The niaiii and only lode in  this bore 3. 
lies he t~een  260 and 363 feet. 4 inches. 

The retnras are as f o l l o ~ ~ -  
Depth in feet. 

f t .  in. f t .  in. 
260 0 to  264 0 
364 0 ,. 26s 0 

272 0 ,, 275 10 
26s 0 ,) 272 0 

275 10 ), 280 0 
2so 0 ,) 284 0 
2% 0 ,) 2s9 0 
2ss 0 ,, 292 s 
292 s )) 295 8 
295 s ,, 297 s 
297 8 ,, 300 0 
300 0 ,, 304 0 
304 0 ,, 307 10 
307 10 ,, 312 0 
312 0 ), 316 0 
316 0 ,, 320 0 
320 0 ), 324 0 
324 0 ,) 32s 0 
32s 0 ,) 332 0 
332 0 )) 336 U 
336 0 ,, 340 0 
340 0 ,, 343 4 
343 4 ,, 348 0 
348 0 ,, 351 0 
351 0 ,, 352 0 
353 0 ,, 356 0 
386 0 )) 360 0 
360 0 ,, 363 4 

... 

... 

... 
1.. 

... ... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... ... 

... ... ... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... 

... 
1.. 

Gold per Ton 

0 1 5  
U 1 12 
0 0 14 
0 0 21 
U 0 21 
0 1 12 
1 1 7  
U 0 5  
0 9 3  
0 2 3  
O I U  
0 4 1% 
0 6 23 
0 1 0  
0 1 0  
U 1 10 
0 3 21 
0 5 6  
0 3 11 
0 2 14 
0 4 '72 
0 7 3  
0 0 '1 
0 1 1u 
0 6 23 
0 2 2  
0 0 3  
0 1 5  

oz. dwt. grs. 

For some reason, quite a lot of this~'core was as- 
sayed with negative results, as follow :- 

Between 393ft. Sin. and 4Sift. seven assap of core 
from the follo~ing delhhs xere made : ;&ft. Bin. 
t o  394ftt. bin., 411ft. +in. to  41ift. bin., 41Lft. bin. 
to  41;ft. bin., 4lbft. 3in. to  4 i i i t .  bin., 441ft. sin. 
t o  425ft. loin., 4b3ft. to  465ft. and 48bft. t o  487ft. 

No gold xvas found in these sctml,los. 
Between Sobft. and 537ft. was all assayed. 
Tmnty-six assays wero made and no gold was detected 

Between b9Uft. Sin. and GStift. 5in. was all assayed in 

l ' l i e  Lodestz$.-Of the first five bores this is 
the deepest level, viz., 260 to 363 feet 4 inches, at 
which the lode has been cut. It is identical with the 
lodestuff in  the Nos. 1, 2, 2 [new), 3, ancl 4 bores. 
The lodestuff is noted for  its granularity, scliistos- 
it y, abnnclitnce of muscovite scales, impregnetlon 
with granular iron pyrites, and presence of glassy 
quartz alaskite, and pegmntitic veinlets and veins. 
The specimen from 3 i7  feel; shows the character- 
istic and astonishing parallelism of the muscovite 
rcjcls. 

5. General Re?lzarl;s.-This bore is of interest be- 
cause, so far ,  it is the deepest that has been p1lt 
clown. Petrographical investigations combined with 
assay results show that- 

(a) the lode is lithologically and mineralogi- 
cally identical with that found in the 
Nos. 1, 2, 3 (new), 3 and 4 bores. 

( l i j  The lode is maintaining the same specific 
characters and similar values at  this 
depth. 

anywhere. 

2ft. sections but no gold xvas detected. 

4. 
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(c)  The foot-vr~~ll of tlie lode i q  :I ~ion-]~;vritic~ 
-i4~-wliite, tieiisc, :ind sommlint 
tecl qiiartzite, .ivitli a wiclth of' :il)oiit 

49 feet from 363 to  412 feet. 
((1) Beyorid tliis cleiisc grayisli wliiie Jxiiid of 

qiiartzitc the coiuitry rock is iiiade of 
<kirk p w i i  to Itlnck siliceons :untl zaiyirt i -  
I'eroii:.: hir)i-ite-iictiiiolite schist, w i i i c ~ l i  
P into clsceediiigly tlensc sili~.c~oii-: 
tlarl;-grceii :~ctiiiolit-e-zoisite rock. 

( e )  Tlie actiiiolit-~~-zoisite rocks of tlie footwall 
country are devoid of gold. They arc 
prohably tlie ec~uivaleiits of tlie linc- 
graiiieil graiinlitie zoisite-quartz epidiorite 
described by 171~. Fai*quhavsoii from an 
outcrop 011 the eastern side of the lode. 

( f )  Tlie Nos. 1 ancl 2 (new) bores revealed the 
presence of cleiise nctinolite-zoisite rocks 
iii tlie footwall. This Itnnd (.~f rock sceiiis 
therefore to be continuous fi,oiii the mr- 
face to tlie (leepest point pet rcnched in 
tlie bores. 

N o .  6 BOW, Big Bell X i ~ i e .  
I. Tliis bore 'UI'XS coimneiiced immediately behind 

No. 5 bore a t  n point 470 feet at right angles from 
tlrc haiigiiig v-all of ilie lode. 

The angle of depression was GO degrees. 

Tlie total depth along the angle of iiicliiia- 

Rock I.'(Iir,lcilio.r~s.-Tliis bore started in ~iiotl- 
The fclrnintions ~ n c t  with :Ire a.,: 

Nature of Rock. 

2. 
3. 

[ion was 616 feet 9 inches. 

rrately fresh voc.1~. 
I c,llo.i\. :--. 

Depth in feet. 

4. 

ft .  in. f t .  in. 
0 0 t o  495 0 White to grey saccharoidal micaceous 

(black a d - u  hite) banded sandstone 
schist, clarlieiied m iiumerous places 
by much biotite. It consists of in- 
iiuinerable quartz grains with some 
felspar, occasioiial ragged piece of 
chlorite, frequently iauch biotite 
aiid a few garnets. 

At 467 feet is a small band of beautdnl 
zoisite-biotite schist traversed by a 
glassy quartz vein. 

495 0 ,, 60i 0 Lode CkinneZ.-A powerfully achisted 
and granulated muscovite salidstone 
zone impregnated witb iron pyrites 
and traversed by glassy quartz 
alasliite, and pegmatitic veins ancl 
veinlets. The H a i n  Lode extends 
from 495 to 5S6 feet. 

604 U ,. 616 9 Faintly banded dense white t o  grey 
and somewhat schisted quartzite 
(arlrosic) with a little muscovite. 

b, - , J i i d q w  lroiii I e.ult\ the 1iiaiii :i i i i  

II 'CTOI~S cliaiinel estciick f1~0111 4% to 603.6 feel, I . ( ' . ,  

:(IS feet  6 iiiclie.. The rekiilt. :ire as folloiv :-- 
Depth in feet. Gold per ton 

ft. in. f t .  in. 075. dnt. grs. 
495 0 to 497 0 . . . . .  0 4 14 
497 0 ., 498 7: . . . . .  0 I 18 
498 7; ), 500 :I . . . . .  0 1 1  ' 3  
500 3 ,, 502 0 . . . . .  1 1 5 
502 0 ,, 50-1 0 . . . . . .  0 0 3 
504 0 ,, 506 0 . . . . . .  0 0 3 
20G 0 ., 508 0 . . . . . .  0 1 l S  
.jOS 0 ,, 310 U . . . . . .  0 I 6  3 
510 0 ,, 312 0 . . . . . .  0 1 21 
512 0 ,, 514 U . . . . . .  U 0 5 
511 0 ,, 516 0 . . . . . .  0 4 19 
616 0 ,, 516 0 . . . . . .  0 1 15 

ft. 
518 

320 
52'3 
32-i. 
526 
.j23 
*;3o 
532 
334- 
.m 
53s 
540 

5-12 
5-14 
546 
5-1-5 
5-1-9 
551 
552 
651 
550 
55s 
560 
562 
565 
567 
569 
571 
573 
,576 
37s 
580 
582 
594 
386 
5SS 
390 
593 
392 
597 
599 
601 

I>eptlth in feet, 
i i i .  f i ,  in. 
0 . , 5 2 0  0 ... 

0 , . 5 2 2  0 ... 
U . , 5 2 1  0 ... 
0 , . S %  0 ... 
o .. ,525 o ... 
0 ,, 530 n ... 
0 , , 5 3 2  I)  ... 
,1.,5:34 0 _.. 
0 , , 3 3 6  0 ... 
0 )) 53s 2 ... 
2 . , 5 4 0  -4 ... 
4 .) 542 4- ... 

-1 ), 544 -1 ... 
4 , , 5 4 t i  -1 ... 
1 ), 5-18 0 ... 
o , ,  549 10 ... 

10 ), 351 9 ... 
9 ,, 552 ti ... 
6 , , 5 5 4  0 ... 
0 ,, 55ti 0 ... 
0 ,, 558 0 ... 
0 ), 560 1 ... 
-4 ,, 562 9 ... 
9 ,, 565 3 ... 
3 ,, 567 2 ... 
2 ,, 569 4 ... 
-1 ,, 571 6 ... 
9 ~, 576 0 ... 
ti )) 573 9 ... 
0 ), 57s 3 1 . .  

3 ,) 550 ti ... 
c; )) 5s2 ti ... 
ti ,, 584 U ... 
0 ,) 5% 0 ... 
0 ), 5ss 0 ... 
0 )) 590 10 ... 

10 )) 593 s ... 
8 , , 5 9 5  0 ... 
c) )) 597 U ... 
0 , , 5 9 9  11 ... 
(1 ,, ti0l 0 ... 
0 ,, 603 (j ... 

Gold per ton. 
oz. dwt. grs. 

... Trace 

... 0 0 :i 

... 0 1 1 0  

... 0 2 14 

... U 0 17 

... 0 2 17 

... 0 7 1s 

... 0 IU 19 

... 0 8 15 

... Trace (under 
3 grs.) 

... 0 0 21 

... 0 1 5 

... 0 3 22 

... 0 3 11 

... 0 1 7 

... 0 (i S 

... 0 U 5 

... 0 2 17 

... 0 8 20 

... 0 12 0 

... 0 1s 0 

... 0 4 9 

... 0 4 6 

... 0 13 16 

... 0 2 14 

... 0 5 ti 

... 0 0 5 

... 0 1 21 

... 0 1 21 

... 0 0 10 

... I) 1 15 

... 0 2 9 

.., Nil 

... 0 0 5 

... Trace 

... 0 0 5 

... 0 0 3 
_.. 0 U 'I 
._ .  lraco 
... ( 1  0 :: 

r 7  

b'rom the  abo\e  results it will be seen that the last 
1; feet c i  iiiclies on the footwall side of the channel 
IS e i ?  11001-. The h1aiii Lode Channel extends from 
-1115 to 3S(i feet, i.e. 91 feet; nevertheless, petrological 
c.\iiniiiiatioii ~ O T L  > that the true loclestuff extends to 
CiCJ4 feet, and t h i ~  pooi'iiesb on The foot-vr-all side may 
he only local. 

Fort) -1iiiie feel of hangingwall rock was assayed 
irom 416 to 495 feet. STiith the exception of 2 dwt. 
9 gr. bet.ireen 4-56 and 4-36 feet, and 1 0  gr. between 
4 i 7  niid 479 feet, the whole of this rock contained 
1e.s tlian 'J  clwt. ( 6  qr.) of gold per  ton. 

T h e  Lodestzc/j.-This was tlie same as in all the 
oilier bores, T iz., grannlated aiicl powerfully schisted 
p.\ritic micaceoub sandstone traversed by glassy 
quartz, alaskite niid pegiiiatitic veins and veinlets. 
The lode extended 109 feet from -195 to 604 feet 
.ilorig ~ l i c  iiiclinatioii of the bore. At  509 feet it 
c ~ m t : i n i t v l  a considemble amouiit of microcline. At 
302 teet  U as a (~iinrtz-iiinseo~rite-inicrocline vein 
licavily charged -with iron pyrites. 

i. Geiw,nl Beimil:s.---The petrological examina 
tioii ilioivs that the lode foriiiatioii at these depths 
( 495404 teet)  ic, still i-ell-de6ned and powei.fully 
.chiited. The bore finished in the dense white quartz- 
itic rock niid did not reach the dark aetinolite-zoisite 
rock, 

No. 7 Bole,  Big Bell Mine. 
1. 

Ci. 

This was the last bore put  down by the Gov- 
ernineat. I t s  angle of inclination was 60 degrees, 
and its depth along this angle was 642 feet, or a 
vertical depth of 556 feet. 



Of the remainder of [.he core assayed, f rom 618 to 
(j30 feet 9 inches, five assays yielded 110 gold at all, 
m d  one gave a trace. 
In addition to  the above, average assays were 

made of 359 feet i inches of country on the hanging- 
w l l  side of the locle between depths of 101 feet 5 
iiiches and 461 feet. Eighty-eight assays were made, 
lmt no gold whatever was disclosed 

3. ItoclL: Formafioizs.-The only rock formation 
swii \vas that betweeii 25 ailcl 461 feet. This was a11 
the nanal typical liaiigjligwall coiuiitry. It consisted 
of somewhat banded white to  dark ruicaceons (white) 
sandstone schist TTith bands of biotite sandstone 
schist containing garnets in places. Occasional 
glassy quartz aiid pegi1iatit.e reiiis were noted. The 
last 4 feet, from 457 t o  4G1 feet, was a coarse-grained 
hiotite quartz schist. 

4. This bore is of iiiterest (a) because it has 
111-oved the existence of the lode to a vertical depth 
of over 500 feet (533 feet, provicletl there is no de- 
flection in the bore), and (b) because the values ap- 
pareiitly continue in depth. These facts are in accord 
with the petrological evidence regarding this unusual 
t-ype of ore deposit. 

2.-EORING AT LITTLE BELL GOLD MINE, 
CUE. 

F i , d  Report on 3 Boyes. 
Three bores, Nos. 1, 2 a i d  3, were put down on 

the Little Bell Gold Nine, Lease 2050, imiiiediately 
adjoining the Eig Eel1 Lease 011 the southeast. 

1. 

'7. The hores a re  as f o l l 0 ~ -  
Angle of Inclined Vertical 

No. Depression depth. depth. 
deg. f t .  in. feet. 

I 60 331 0 - .>so. 6 
I 60 316 0 273.6 
3 60 407 s 252.4 
> 

S .  The attachecl plan shows t.he relat.ive positions 
o 1' these bores. 

So. 1 B o ~ e .  
1. I-tock I'oriiintions.--The rock matter passed 

Depth in feet. 
t Ii t~ngh is as f o l l o ~ ~ s  :- 

140ft. to 196ft. ... White clayey schist. 
196ft. t o  273ft. ... Dark schist, in places ferruginous and 

Nature of Eock. 

containing a considerable amount 
of coarse biotite schist with gar- 
nets in places. This rock is litho- 
logically similar to  part of the 
formation met with in the Big 
Bell bore. 

273ft. t o  289ft. ... Coarse-grained biotite quartz schist. 
with a glassy pyrit~ic qumtz vein 
a t  275 feet. 

289ft. to  331ft. ... Muscovite quartz schist iTith some 
glassy quartz wins and pyrites. 
The last six feet from 326ft.-331ft. 
is more dense and quartzitic. 

,\ssuys.--Quite a lot o f  this core was assayed. 2. 
The following is a snnmiary of the results :- 

ft. 
462 
464 
466 
-1.65 
470 
472 
4.71 
476 
478 
480 
482 
1S1 
486 
45s 
492 
49-1- 
196 
49s 
500 
504 
506 
508 
510 
512 
51-1. 

111. f t .  in .  
0 t o  164 0 
0 ,, 166 0 
0 ., 46s 0 
0 ., 470 0 
0 .. 472 0 
0 ), 474 0 
0 ,. 476 0 
0 ,' 478 0 
0 ,, 4s0 0 
0 ), 482 0 
0 ,) 4s4 0 
0 ., 4% 0 
0 ,, 4% (i 
0 ., 492 0 
0 ,, 494 0 
0 ,, 496 0 
0 ), 49s 0 
0 ), 500 0 
0 ,, 504 0 
0 ,, 506 0 
0 ), 50s 0 

0 ), 512 0 
0 ,, 510 0 

0 _. 514 0 

inclirs. 
... 
... 

0 7 .  it\\%. qrs. 

U 0 5 
0 10 16 
I> 0 3 
(J I IS 
0 0 3 
0 0 13 
0 0 10 
0 0 3  

0 0 3 
U 0 10 

tT:LcC 

Mil 

... 

... 

... 

... 

... 

... 

... 
I . .  

... 

... 

... 

... 

... 

... 

... 

. . .  

... 

... 

... 

... 

... 

... 

... 

... 

... 
1.. 

... 
... 
... 
... 
... 

0 0 21 

0 0 10 
S i l  

0 0 5  
0 5 9  
0 0 10 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. . I  

... 

... 

... 

... 

0 0 I4 
0 3 22 
0 -1. 1 
0 9 1-1. 
0 1 12 
0 3 1  
O S 1  
0 2 12 
0 9 14 
0 1 5  
U 10 11 
0 7 6  
\ i 0 3 
11 ( I  1 3  

S i l  
U (J 3 
0 0 10 
U 2 2  
0 2 . 1  
0 3 9  
0 3 (i 
U 2 14 
11 I 3 
I1 1 2 
0 0 21 
0 0 3 
( 1  6 (1 
0 0 21 

0 1 23 
(1 Cl 17 
I )  7 10 
0 0 13 
0 3 5  
0 3 6 
0 17 15 
0 5 9  
0 2 14 
0 I 13 
0 2 1" 
0 li 1 :I 
U I S  
U 2 I4  
0 3 6  

o o 21 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 0 )) 516 0 
0 ,, 517 0 
0 ,, 520 s 
S ,. 523 3 

516 
517 

... 
1s 
12 
10 

520 
523 3 .. 525 'J 
525 9 ,. 32s 
528 0 . 528 

11 . . 
4 ... 
:: ... 

I 1  ... 
0 ... 
0 ... 
0 ... 
0 ... 
n ... 
0 ... 
0 ... 
0 ... 
U ... 
Cl ... 
U ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 1.. 

0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 . . .  
fi ... 
0 ... 
0 ... 
0 ... 
0 ... 
0 ... 
4 ... 
3 ... 
9 ... 
3 ... 
9 ... 

... ... 
9 
(i 

18 
r 

4 ., 532 
532 3 ,, 533 
533 11 ,, 537 

... 

... 

... 
337 0 ,, 53s 
538 0 ,, 340 
540 (1  ), 542 
542 0 ,, 54-1- 
514 0 ), 34(i 
j4C, 0 ,. 548 
54s 0 ), 530 
550 0 ,) 552 
352 U ,. 554 
35L 0 ,. 556 
356 0 ,, 55s 
55s 0 ), 560 
560 0 ,, 562 
562 U ), 564 
984 0 ,, 566 
366 0 ,, 56s 
36s 0 ,, 570 
570 0 ,, 572 
572 0 ., 57-1 
374 0 ), 576 
576 0 ,) 57s 
675 0 ,, 5S0 
5s0 0 )) 582 
582 0 (. 594 
.'is4 0 ,, 5S6 
hS6 0 ,, 588 
5ss 1) )) 590 
590 0 ), 592 
592 0 ,, 594 
591 0 )) 596 
596 0 ,, 598 
598 0 ,, 600 
600 0 ,, 602 
(i02 0 ,, 601 
601 0 ,. 805 
605 9 ,, 609 
ti0D ti ). 612 
f i t2  0 ,, 611 
(314 0 ,, 616 
616 0 ,) 61s 
618 0 ,, 620 
620 0 ,, F22 
622 4 ,, 623 
623 3 ,, 625 
625 9 ,, 628 
625 3 ,, 630 

... 

... 

... 

... 

... 

... 

... 

. . .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. . I  

... 

... 

... 
7f  

... 

... 

... 

... 

... 

... 

... 
... 

... 

... 

... 

... 

... 

... 

... 

... 

0 10 16 
0 5 21 
0 1 21 

Mil 
1)epth in feel. 

__ - _. -- 

ft. in. f t .  in. 
14u 0 1 0 2 0 1  3 . . . . . .  
201 3 ,) 209 3 . . . . . .  
209 3 ,, 213 3 . . . . . .  
213 3 ,) 21s 3 . . . . . .  
21s 3 )) 223 3 . . . . . .  

255 6 ., 257 10 . . . . . .  
257 10 ,, 261 0 . . . . . .  
261 0 ,, 329 2 . . . . . .  

223 3 ,, 255 6 . . . . . .  

329 2 ,, 331 0 . . . . . .  

t,racr 
0 I 3 

t?,tw 
1 I'acc 
trace 

0 2 21 
0 . 9  
0 I 16 

Sil 
trace 

__ ~ 

f t .  in. oz. dwt. grs. 

0 3 6  
, 0 I 0  U 3 1 

it11 assaycc1 A'iZ ... 
... 
... 
... 

... 
!I 

... 

... 

... 

... 

... 

... 
l l 2 I O 0 3  ... 

4-4 
... 

iiil 
Nil 
xi1 

averaged Nil and traces 
I 1  6 1  0 0 2 1  
I I 

The above assays shorn that, with the exception of 
12 feet from 201 feet 3 inches to 213 feet 3 inches, 

2vil 



m d  5 feet from 218 feet 3 inches to  223 feet  3 inches, 
the r e i t  of the core contained practically nothing. 

2. Petrological esaluinatiou shows that the best 
I alnes--the best being less than 4 dwts.-were found 
111 llic rlaik bintile --his1 rocli. The formation be- 

I 289 arid 331 feet, Iithologicdly similar to  the 
croiii rovL in 11i(v RI? Bell Idline, i s  u n p a y h l e  in 

t h i s  bore. 

N O .  2 B C I V C .  

1. l'hl. I )ow \\:I\ itarter1 n h n t  : S O  f c d  Iiortli- 

2. Rock Formations.-The rock matter 1 inssec1 

ne\terl> frmi Xo. 1 Bore. 

f Iirougli is as follows :- 

192ft. t o  24Sft. ... A mixture of biotite and muscovite 
quartz schist with glassy quartz 
veins, pegmatitic veins and a little 
tourmaline-bearing granite veins. 
A fair amount of biotite schist is 
intercalated with the mhite mus- 
covite quartz schist. 

24Sft. t o  275ft. ... Coarse-grained biotite schist. 
275ft. t o  316ft. ... Rluscovite quartz-schist with a fair 

amount of iron pjz-ites in places 
and glassy quatl'tz veins. The bore 
ended in muscovite quartz schist. 

3. Assags.-Tlie whole of the core between 190 
The fol- 

Depth in feet. Nature of Rock. 

and 316 feet was averaged and assayed. 
Ion-iiig is tlie suinniary of tlie results :- 

f t .  in. 
1 3  

0 9 
0 9 
0 9  
(I 9 
( 1  9 
1 2  

( J  S 
0 s 
1 5  
0 10 
(1 t' 
2 k  
I 5  

1 1  

... 

... 

Core 
received. Depth in feet. 

I 

f t .  
190 
19-C 
202 
207 
209 
212 
215 
21s 
"U 
224 
226 "... .>q 
230 
233 

233s 
244 
246 
250 
252 
254 
256 
25s 
261 
263 
272 
276 
27s 
2s0 
2s1 
283 
2% 
2S7 
"9 
291 
293 
295 
29s 
300 
302 

236 

in. 
o . . .  ... 
o . . .  ... 
o . . .  ... 
a . . .  ... 
4 . . .  ... 
7 . . . . . .  
8 . . . . . .  
o . . .  ... 
o . . .  ... 
0 . . . . . .  
o . . .  ... 
o . . .  ... 
0 . . . . . .  
n . . .  ... 
o . . .  ... 
n . . .  ... 
o . . .  ... 
o . . .  ... 
s . . .  ... 

o . . .  ... 

in. it. 
0 to  194 
n ,. 205 
8 ., 207 
7 ) )  209 
c ,, 212 
7 ,) 216 
2 ,, 21s 
0 ), 020 
4 .) 224 

6 ), 22s 
10 ), 130 
U .) 233 
0 ,, 236 
U ,) 23s 
I 1  ), 211. 
0 ,) 2-1-6 
0 ., 250 
8 ., 252 
s ,, 2.54 
9 ,, 256 

10 ,, 25s 
10 ,, 261 
0 ,) 263 
0 ,) 272 
9 )) 276 
s ,, 27s 
s ), as0 
6 ,, 2s1 

10 )) 2s3 
5 ,, 2s5 
1 ), 2s7 
0 ,) 259 
0 )) 291 
.> "93 
5 ,, 295 
7 .. 29s 
0 .. 300 
0 ,) 302 
0 ,, 316 

( J  ,, 226 

- ,, - 

inches. ~ oz. dwt. grx. 
... tzace 
21 Sil 
45 t;r:wr 
24 trace 
30 I 1  0 I 0  
... Xi1  
24 1) ( 1  .-, 
... .Y il 
11 I1 I 3 

24 0 ( 1  I l l  
23 0 d 14 
... Alil 
20 li 0 I 7  
24 0 a I1 
24 0 2 1.4 
-. .) 1 0 1 10 
23 0 I )  17 
20 0 2 21 
... 37ii 

1 4  0 IJ 1 :i 

in. 
0 ... 
s ... 
7 ... 
(i ... 
7 ... 

0 ... 
c ... 
0 ... 

10 ... 
9 ... 
2 ... 
0 ... 
0 ... 
U ... 
0 ... 
s ... 
s ... 
9 ... 

10 ... 
10 ... 
0 ... 
0 ... 
'3 . I .  

s ... 
9 t.. 

6 ... 
10 ... 
5 ... 
1 ... 
0 ... 
0 ... 
2 ... 
5 ... 
7 ... 
0 ... 
0 ... 
0 ... 
0 I . .  

> 
I ... 

J ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
t.. 

... 

... 

... 

... 

... 
I . .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
1 9  
2 0  
2 0  
2 0  
2 0  
2 0  
... 
... 
1 3  
1 3  
0 5  
1 1  
1 1  
1 s  
1 7  
1 5  
0 2 
1 10 
1 I1 
2 0  
I 7  
... 

Gold per ton. 

oz. d x t  grs. 
0 3 1  

Si l  and traces 
0 0 14 
0 5 19 
0 0 21 
0 0 17 
I) 2 21 
1) -0 4 
0 2 4 
0 2 14 
v 13 12 
0 0 10 
0 0 10 

KiZ and trace 
0 0 3  

0 0 3  
0 2 17 
0 1 1s 
0 2 9  
0 0 10 
0 0 5  

Nil  
trace 

U 0 14 

0 0 5  
0 1 10 
0 v 5  
0 0 10 
0 0 3  
0 0 3  
0 0 5  
0 0 10 
0 2 2  
0 0 3  

trace 
Xi1 

h7i1 

-1. The assay results show that  gold is more or 
less distributed ox-er 110 feet along the inclination of 
the bore, from 190 to 300 feet; in  other words, this 
bore has disclosed a .\-cry low-grade formation. The 

best rtm of ore is f ~ o m  207 Feet 7 inches to 228 feet 
10 iiiclies, i.e., 21 feet 3 inches, ranging from 21 gr. 
Lo 13 ciwl;. 12  gr. per ton. 

5. The schist in  this bore is distinctly more granu- 
lnted--like Big Bell ore-than the rock from No. 1 
I ~ T .  'I'iie ore, that assayed 13 dwt. 12 gr. (226 feet 
5 inc.hes 10 228 fort 10  inchrs), 1 

1:itwI :itid pyritic. 
The wlnes Iwt.weeii 244 feet and 263 feet mine 

!'roiii i~oni~sc-grainc~d biotite qnautz schist. This is 
i i n y o r ~ u n ~  Iw*aiiw it sllo\rs that  the gold is not 
nl\vnys coilfiiietl to thc white granulatecl iiiuscovite 
(1uartz scliist. J t  has already been noted that th? 
gold in  the Big Re11 Mine was occasionally found in 
the hiotite schist which occurred mainly in the hang- 
iiig wall of the Eig  Bell lode and occasionally in 
layers intercalated with the white gi:a.iiulated pyritie 
lode stuff. 

7. The white iiiuscovite quart.z schist from 275 
feet to 313 feet 3 iiiches containeci a fa i r  amount of 
iron pyrites in places, also glassy quartz reins. This 
pyi-itic schist is lithologically the sanie as the Big Eell 
lodcstnff, I)nt in this bore the assay values were very 
low. 

(i. 

No. 3 Bore. 
This bore is the nearest to the Big Bell boun- 

dary, and. is situated ahont 135 feet north-westerly 
from No. 2 Bore. 

2. Rock Formations.-The rock matter passed 
through is as follows:- 

1S4ft. to  313ft. ... Bnnded white muscovite-biotite sand- 

1. 

Depth in feet. Nature of Mock. 

stone schist >T-iLli an ocrasional 
glassy quartz rein. 

313ft. to 352ft,. ... Coarse-grained biotitc-quartz schist, 
352ft. to  398ft.. ... Xuscovite sandstone schist, some- 

irhat grimulated and pyritic. From 
36Sft. to  392ft. is strongly pyritic 
end granulated : these 2#t. :LX 
typicnl of Big Bd1 ore. 

3'3Sft.. to 407fC. Sin. Iknse v;hitc ~niiscovitc-J)(~ii~iii?: 
qii:Li'tzite. 

:;. Assays.--Une liuiiilred aiid nine ( 109) assays 
Thc results may weye made of core froiii this liore. 

tic, suiiinia~ised ns follow :- 
____________~_____. 

Depth in feet. 

f t .  
184 
313 
315 
319 
322 
324 
336 
33s 
360 
362 
364 
366 
36s 
382 
3% 
3S6 
358 
390 
392 
391 

. . r  

in. ft.  
0 to  313 
0 ,, 315 
0 ,, 319 
0 )) 322 
G ,, 325 
4 .) 336 
7 .. 33s 
S ,, 360 
0 ,, 362 
0 ., 364 
0 ,, 366 
0 ,, 368 

' 0 ,, 392 
0 ), 384 
II ., 3% 
n ,, 35s 
0 ,) 390 
0 ,$ 392 
0 ,) 394 
0 ,, 407 

From the ilbore resiilts it may be seen that there 
were only two auriferous patches: (1) S feet, from 
360 feet to 368 feet, and (2) 1 2  feet, from 382 to 



394 feet. Both of these are very low grade, the 
highest assay being 2 dwt. 21 gr. per  ton. From 164 
to 360 feet (176 feet along the inclination of the bore) 
the assays revealed practically no gold. 

4. Although the Big Bell ore channel is clearly 
recognisab!e betx-eeii 366 and 392 feet, the values are 
very low. 

,Yziirirnary a j i d  Coiiclzcsiom f i o i n  Esaniimtioiz of C o ~ e  
h o w  the  Three BoTea on Little Bell Gold JIirie. 
1. Tlrc~ tountry rock of the Little Bell Mine is 

lit!iolo~ically the same as that on the Big Eell Mine. 
Biotite ancl mascovite sehiits, with garnets, glaisg 
quartz veins and CO on are found in both bores. 

2. Tbe bores 111 the Little Bell >line did not go 
far ciiongh to c u i  the dark green zoisite hornblende 
i d i s  that occur i l l  !lie f o o t ~ a l l  country of the Big 
Bell Mine. 

7. It1 the vicinity of the Little Eell Bores, \rlien 
wiiy)arril xitli the Big Bell area, there is a diminu- 
tion in (a )  mtaiiiorphic action in the form or’ schist- 
iriq, pyritilication and granulation o f  the rock, (b)  
iritrusirch actioii in the forin of injections of aurif- 
erous peqmatitic, alasliitic, and glassy quartz veins 
with sulphide of iron, anil I c )  a conrequent all-roiiud 
1o.cpering of values. 

S.--EORTNG AT NORSEMAN. 

1. This bore was put  down vertically to test the 
lode betneeir 600 and 700 feet. The bottom of the 
bore reached 700 feet. 

2. The bore was in  a dense, fine-erained amphibo- 
Iite rock (cut bp felsite dykes) to abont 590 feet. 
At 590 feet a s t rondy schisted ehaunel was entered 
and continued to G75 feet. Thic cliannel contained 
the main quartz reef from FOE) feet 8 inches to 621 
f re t  9 inches; a sinall reef from 647 to 650 feet ;  and 
:I quartz vein from G71 feet to 672 feet 3 inches. 
From F75 feet to the end of the bore-700 feet-the 
core T T ~ S  n i a r b  of cliloritised coarse-Trained epi- 
rliorite. 

3.  Ore Depoqits.-The main ore deposit w a ~  a 
vhi te  quartz r e d  with. in places, patrhes and  zmins 
of iron pyrites. The assav results are a s  follo.s.-- 

f t .  in. ft. in. 
609 8 to 610 4 Gold. a trace (imder 5 o’r. per ton). 
610 4 ,, 612 2 Gold, 8 trace (nnder 5 q r .  per ton). 
612 2 ,, 613 8 Gold, 10w. per ton. 
613 8 ,, 616 5, Gold, 5dwt. 21 pr. per ton. 
616 2 ,, 618 9 Gold, 1 1  dmt. 2gr. per ton. 
618 9 ,, 620 0 Gold, 8 dmt. 10qr. per ton. 
620 0 ,, 623 9 Gold, 4dwt. 1 gr. per ton. 

Three feet of white quartz rref. E m i n  C,1S to  650 
fert. assayed:- 

ft. in. f t .  in. 
647 0 to 648 6 Gold, 10nr. per ton. 
648 6 ,, 650 0 Gold, 10gr. per Lon. 

The naai-tn vein from 671 feet t o  672 feet 3 inches 
contained no gold. 

The fekite dvke fi-om 400 to 417 feet was 
averayed. hut the assay resnlfa s h o n ~ i l  it to hP non- 

4. The following is we succession of rocks cut in 
this bore:- 

tt. 
0 

116 
180 
400 
417 
590 
609 
621 
647 
650 
671 
672 
675 

in. ft. 
0 to 116 
0 ,, 190 
0 ,, 400 
0 ,, 417 
0 ,, 590 
0 ,, 609 
8 ,, 621 
9 ,, 647 
0 ,, 650 
0 ,, 671 
0 ,, 672 
3 ,, 675 
0 ,, 700 

in. 
0 Dense fine-grained greenstone 
0 Gray felsite dyke. 
0 Dense fine-grained amphibolite. 
0 Gray felsite dyke. 
0 Dense he-grained amphibolite. 
9 Chloritked hornblende schist. 
9 Main quartz reef. 
0 Chloritic hornblende schist. 
0 White quartz reef. 
0 Chloritic hornblende schist. 
3 Quartz vein. 
0 Chloritic hornblende schist. 
0 Coarse-grained gr~enstone-e~idi0rit.e 

5. The petrographic investigations indicate the 
existence o i  a very pov-erful schisted chaiurel between 
,790 arid 675 feet. 

This cliaiinel is rii~iiniitely related to the ore de- 
l)o&, tor  i t  acted ns the maiii line of wealmess aloiis 

Luclr tlie opeiiings Comecl in  which the 11-hite quartz 
oi ilw 111iiii1 nnd subiiciiar3 reefs was deposited. 

’L’lie *~cliaiinr.l” rock is a chlorite-nctinolite-horlr- 
1)lenclc whist I t  i’i nmte up of laj-ers of- chlorite, 

ne l i o ~ ~ l l ~ l e n d e  with quartz ruozaics. 
tliiz schist chaiirrel has formed from 

t h e  vr~isliing, 1Ji eaking-down itnd schistiiig of the 
aiiied epicliolite- typically de- 

\elol)rtl a l  r i i T ,  feet. ‘Flris epidiorite i- made up of 
plate, of p i le  g r e w  nralite, sonre oP which is strongl) 
chloritised. Felspat ii coninion, but it is not 
~ ~ I U S S I I Y ~  tisecl. 

29 

auriferous. amination. one may i a i c a  it, tl;e&ore, t h a t  t11tJ 

1. TIii5 bore was put down vertically with R view 
to cui t iw the reef at about 200 feet. 

yc.-TVith tlie e\eeptioii of 1 Poot 2 inches 
of quariz between 62 feet and 63 feet 2 inches, no 
ilistinctii e {luartz F-eins n-ere cut. This sample 
assayed 1 (In%. 2 g r .  of gold per ton 

This bore disclosed a poverfnl scliist channel from 
3 to 141 feet. The d i i s t i n g  was eseessi\e from 
726 to 111 Ceet, and shomed signs o f  quartz. In ~011- 

ic~penee ,  away.; m r e  made o f  core from the follonr- 
iiig de1)tli.. 126-129 feet, 132-133 feet 6 inches, 135- 
1::s f w t ,  and  1 %-I41 fret ‘rhe 1.esult.; slio~red no 
gold a l  all. 

littlr schistrd rock \:a. cut between 19-1 feet 6 
iriches a i d  196 feet. Tt yielded no gold on aisaying. 
2. The rock formation, passed tlirou& are as 

follorr :- 
f t .  in. f t .  in. 
0 0 to  30 0 (2 feet of core). Rotten browiish 

greenstone. 
30 0 ,, 62 0 hctinolite schist. 
62 0 ,, 63 2 White quartz. 
63 2 ,, 141 0 Bctinolite schist. 

141 0 ,, 213 0 Rxceasively fine-crained amgbibolite. 
214 0 ,, 298 0 (end of bore). Coarser-qmined epi- 

diorite. 

1 ‘l31117 1 , U l l ~  \\a., p11t dO!Vli to  it31 Ihc re.! U11 

111t. Viking Gold Mine below t h r  No. 7 level. 
2. 
2. 

The vertical ileptlr o f  this bore IS 545 ieet. 
The whole of thii bore was in basic epidiorite 

of sarpinq texture. The first 200 feet was in  coarse- 
grained epidiorite ; thr  last 345 feet being iuostlv 
fine-grained epidiorite. 
4. Ow Depnsits.-It should first be pointed old 

that the p o w r f u l  schist channel niet with in the Nos. 
1 and 2 bow5 was J I O ~  revealed bv petroloc.ie:~l es- 



schist chaiinel which coiitains the reefs iii the 
Xararoa line of lode is absent in this bow. The 
only indications of ore a.re as follow :- 
f t .  in. St .  in. 
181 7 to IS3 7 Quartz. 
525 9 ,, 626 3 White quartz. 
529 I @  ,, 531 0 Siliceous lodestuff with sonie d i i t t :  

quartz. 

All this core was assayed, but. it  contailled neither 

5. The saccession of rock formations is RS fol- 
gold nor silver. 

ISWS :- 
f t .  in ft. in. 
2% 6 i n  181 7 

181 7 ,. 183 7 
IS3 7 ,, 210 n 
210 1 )  ,. 290 0 
290 I> .) 4no 0 
300 (7 ,) 525 9 

,525 9 ,) 526 :: 
5% 3 .. 529 10 
529 10 ,) 531 0 

531 0 ,, 546 0 

Coarse-grained basic epidiorite. Thr: 
rock was more or less fresh at. the 
surface. 

White qnartz (no gold!. 
Coarse-grained basic epidiorite. 
Dolerite anipbibolite. 
C!oarscgrained epidiorite. 
Finegrained epidiorite--felq)ar mi- 

crolites in a inus2 of fine-grained 
hornblende. 

LVhite quartz vein (no gold). 
Fine-grained epicliorite. 
Siliceous lodestuff \T-it,li mine white 

quartz. 
Fine-grained epitiioritc.. 

4. BORING -4T CARBINE BIINE. 
One vertical bore was pnt down at this inmc 

with a view t o  cntting the lode a t  a depth of about 
550 feet. 

This bore was completed at  :I vrrtiwl depth 01' 
663 feet 4 inches. 

From 433 feet 6 inches to 435 feet, m c l  again 
from 450 to  453 feel the core consi5ted of qnartmse 
material mixed with greeii5tone. I t  ivas all abbaye(l 
but contaiiiecl no gold or silver. Apart  from tluz 
clnartzose inat erial tlie remainder o f  the eore con- 
tained 110 nietallic niineralibatioil or other evidence 
of lode or reef formation. 

4. The zone of oxidation extended to  114 feet. 
The rest of the bore x-as in one rock formation, viz., 
(I greenstone derived from veiy basic roelts. This 
greenst one raiigeci f roni a fine-grained eh!oritic 
actiiiolitic rock through almoht pure chlorite roclis 
to chlorite-carbonate schists. A feature n-as the 
iiimeroui psenclo-pheiioc . of biotite and horii- 
blende in  the clilorite-carboaate roclis. 

1. 

2.  

3. 

5. BORING AT I'IiOPliECT AIINE, Bdi\iGOO 
CREEK. 

1. This bore wis put  down in a westerly d i iw-  
tioii. I t s  aiigle of depression was 45 degrees. 

2. The total clepth reached along the angle of 
depression was 475 feet. 

3. Througho~it its whole length this bore ~ v a b  in 
oiie class of rock, viz., a serpentinous talcose rock 
with carboilatet1 modiiicatioiis, similar to the couiiti*y 

Kitehener miiie. Carbonate veins anil veiiileis arc> 
w ramon. 

4. Between 354 and YtjU feet the greenstont! ~ v a s  
30 riddled with carbonate winlets that  it was thought 
advisable to test it  by  assaying. T h e e  samples were 
assayed, wit.li the following results :- 

351 to 356 feet . . . . . .  Gold : nil. 
356 ,, 358 ,, . . . . . .  Gold : nil. 
358 ,, 360 ,, . . . . . .  Gold: nil. 

5. Apart from the powerfully carbonated 
zone referred t o  in (4) the bore passecl t l i ro~gl i  no  
IodestuE, veins, or miiieralised zones that war- 
rmtecl assaying. 

6.-BORING AT KITCHENER, MINE, 
BAillBOO CREEK. 

Yo. 1 Bole.  
1. I haw examinecl tlie core received froin this 

bore between 40 feet aiid 328 feet, and what was left 
of the core af ter  selection of saniples for  assay be- 
tween 325 and 396 feet,. 

The country ~ o c l t  is similar to that reported 
on from the No. 2 Bore, i-iz., talcose-serpentine rock 
aiid its modifications. 

2. 

3. 
4. Forty-eight assays were made of praetically 

the whole of the core between 325 and 482 feet, but 
there v a s  no gold in any of them. 

The bore reached a depth of 482 feet. 

No.  2 Bore. 
1. 

2. 
3.  

This bore was put  down a t  an aiigle of depres- 

It reached a total depth of 500 feet. 
The how passed through one rock formatioii, 

clliefly a (lark-green strongly talcose serpentine with 
scattered grains of carbonates. This rock is not 
consistent, but is liable to change---mainly carbona- 
tion, e.g., at 390 feet it is essentially a talc carbon- 
ate rock, ,talc predorniiiating in  a heterogeiieous inass 
of brightly polarising scales. At  210 feet it is an 
alniost pure carbonate rock. 

None of the rock in this bore showed sufficient 
niiiieralisation to lie regarded as lodestuff. How- 
ever, five assags were inacle of (a)  rock riddled with 
cai%onate veinlets, (11) qnartz and carbonate veiiis 
mixed with country rock, ( e )  and in one place talcose 
serpentine with grains of iron pyrites. The results 
showed no gold at all. The depths from which tlie 
s m ~ p l e s  were talieii are  as follow : 190ft.-19lft. 6in., 

392ft. 

sion of 60 degrees. 

4. 

S"2ft.-2,24ft., 242ft.-243fts, 318ft.-342ft., and 391ft.- 

7 .  BORING AT BRAESIDE. 
The petrographical exaininatioii of cores from 

Eraeside revealed much that was of interest, and 
coi'es were received from the following bores :- 

No. I, Ragged Hill, from 365 to 356 feet, and 3 

No. 3, Ragged Hill: Three pieces from 402, 433, 

No. 1 Bore, M.L. 291: From 342 to 385 feet. 
No. 2 Bore, M.L. 291: From '76 to 110 feet. 
Barker's bore:  From 250 to 520 feet. 
I<ennedy Junior Tmse.* 

pieces from 385, 430 and 500 feet. 

ancl 443 feet. 

S o .  1 Ragged Hill Bore. 
The rock examined came from between 365 

m c l  386 feet, and specimens from 355, 430 and 500 
feet respectively. The suecession of rocks is 3s fol- 
I O ~ V S  :- 

Et. ft .  
365 to 376 Typical greenstone : chlorit,ised and car- 

376 ,, 382 Brecciated zone with some amygdaloirlal 

382 ,, 3SB Amygdaloidal greenstone after basalt,. 

bonated basalt. 

greenstone. 

-> For  locality plan of thcsc bores sec G.S.Tq7.A., A.R. 
152s. 



At 365 feet the typical rock is a greenstolie rc- 
presenting a chloritised and carbonated basalt. I t  
consists of felspar iiiicrolites ancl sniall altered laths 
lyiiig in all azimuths aiid separated by a heterogen- 
eous inass of shapeless carboiiates ancl chloiite. Veins 
oi carbonates traverse this rock. 

From 376 to 352 feet is a brecciated zone evidently 
c:tused by a shattering of tlie greenstolie and the lxtei, 
passage of siliceous solutions containing wine I c m l  
sulphide. Fragineiits of (a )  aiiiygdaloidsl ~ r e e i i -  
stone, and (b) dark brown felsite (siliviiied nnd 
bleached greenstone) cut by glassy quartz veins, are 
set in the quartz. The silica is mici~oeiystallinc to 
nhalccdoiiic aiid contains veiiilets of galena,. 

Specimen 3% forms the typical f o o t J d l  rock of 
the shattered and brecciated zone. It is a11 amygcla- 
loidal greenstolie aftex basalt. BIacroscopically it. is 
a dark green fine-grained rock showing eleasTage 
facets of felspar. Ximoseopieally it is made np of 
small laths aiid microlites of felspar lying i n  111 
azimuths in a mass of chlorite and carbonates. 
Mixed qnartz-carbonate veins traverse this rock. The 
specimeiis from 430 and 500 feet respectively iiidi- 
eate that the bore is still in  greenstone. 

So.  2 BoTe, Ragged Bill. 
0111y three pieces of core were received from this 

bore. They have been reported on. The rocks re- 
ferred to  are:- 

A dense dark-green 
very fine-grained amygdaloidal basalt. The amyg- 
dules contain chlorite and quartz mosaics. The 
groundmass is considerably chloritised. 

433ft.-Hanging wall just through the lode. Also a 
ohloritisrd basalt, with red reinlets of ferruginous 
carbonates. 

Still in chloritised 
basalt. 

402ft.--Footwall just entering lode. 

443ft.-Maxirnum depth obtained. 

,Yo. 1 Bove, M.L. 291. 

Accouding to  a report froin the Government Analyst 
4 inches of this core a t  366 feet showed sinall specks 
of galena. The four inches of core assayed: lead 
2.16 per cent.; zinc, nil; gold, nil: silver 1 dwt. 
7 gr. per ton. 

The core received by me came from between 342 
and 385 feet. The bore passed through the following 
succession :- 

342 

355 

362 

383 

to  3.55ft.-9mygc?a~oidal chloritiwd basalt. The 
amvgdules were not abundant, and were filled with 
chlorite m d  calcite. Vn'nder the microqcope the rock 
consists of abundant scales of clilorite ancl grain# of 
leucoxene scattered throiighout a mass of water-clear 
to  clouded altered felspar with patches of secondary 
ailica. 
t o  362ft.-Breccia of white siIica with traces of 
galena and bleached leurosenisrd amygdaloidal 
b a d t .  The basalt has been cut to pieces and shat- 
tered and then invaded by galeniferous siliceous solu- 
tions which cemented the whole mass into a breccia. 
Later carbonate veins cut the siliceous niam and 
breccia. 
to 375€t. Gins.--Ampgdaloidal cliloritised leuros. 
enic basalt with mall patches of breccin, and dicifi- 
cation. Galena-bearing reins cut this basalt. At 
366ft. 'iins. a pirce of core sectioned shon-ed the con. 
tact of eilicified leucoxenieed and chloritised baealt 
with a siliceoii.; vein made of both ciTptociysta1line 
and niicrocrystalline silica. The silica vas  travereed 
by a network of microscopic veinlets of galena, and 
contained crystallised pyrif es along its contact with 
the basalt. T t  nas from this zone that the core 
assayed by the Govcrnment Analyst came. 
t o  3S5ft.-Amygrkiloidal chloritised basalt with 
carbonate veins contaiuing a little lead and copprr 
edphide. 

Xo, 2 Bore, n1.L. 291. 
The core received froin this bore ctlme from be- 

t ~ ~ e e n  7% aiid 110 feet. This bore contained a dis- 
tinct argeiitiferous lend lode containing some zinc. 
It \T as made of soinem-hat graiiular galena mixed with 
qreenstone but details cannot be given as the lock 
i~i~'ceria1 T ~ S  not seen intact. 

The following are  the assay results of core from 
(12 feet 8 inches to  100 feet submitted by the Govern- 
ment Bnalyst :- 

Depth 

92fft. Sin. to 9lft 
Mft. to  %ft. 
95ft. to Or,ft. 
96ft. to  97ft. 
97ft. to  QSft. 
9Sft. to  9Qft. 
30ft. to  IWft .  

r ,  tlie examination of the core from this bore gave 
the follouriiip 1-esults :- 
76ft. to 79ft. ... ... 

79ft. t o  8Uft .  ... ... 
KOft. to  8"t. ... ... 

8°K t o  S3fl. ... ... 

S5ft. to Hift. ... ... 
R i f t .  t o  SQft. Gin-. ... 
h9ft .  611. f n  9%. 81n. ... 

92ft. Sins. to 10Cft. - 

IVOft, .  to I1Ut t .  ... 

Dark Lnsaltic rock Ivitli quartz 
patchrs. The hasalt. has been 
shattered and penetrated by 
siliceous solutions .ivhich Iiarr 
cemented {-,lie wbolc mass into 
3 breccia. 

Shattercd tmsalt,ic greenstone riJ-  
dlrd .;vit,h veins and reinlets of 
quartz. 

ll'liite glassy quayt,z with it little 
fine-grained galena and blende. 

Black basnltir greenstom. 
Rreccia.. 
Brecciated lode material with seiw 

lets of microcystalline silica con- 
taining slmpeless ragged pieces 
of gdena. Rotten greenst,one- 
some carbonatcd. altered anti 
impregnated rr-ith a little gzlena 
and pyrites-is mixed with the 
silicn. 

Zinciferoirs ciiid drg~izliferoccs 
G a l e m  Lodc.-(Assays given 
above). 

hiqgdaloidal and somewhat, 
shattered basaltic greenstone with 
pahties of h!rccia. 

GuEer's Bore. 
L'ore was received from this bore between 250 and 

320 feet. 
Frotu 28U to 3U6 feet the core consisted of highly 

cliloritised ;uid carbonated basaltic greenstone. The 
felspar-: have been almost destroyed though relicts 
iviiiaiii, together with traces of amygdules. 

k'roiii :N5 to 320 feet is still more highlj: altered 
hiliciiieil Imsaltic rock with 111nch cjnavtz and ca.r- 
Itoaates. 

I<euiiecly Jzorior Lease. 
~ 'ece i \  txl fioiii between 372 mid 117 feet. 

'l'hc I W  I< f n ) m  thii I)ore \\as entirely different from 
.ill tlie illher bore>. I t  contained no lode material, 
nltei ed h a d t i c  greeii>t~tie or breccia. On tbe other 
ha i i t l  if i i  :I perfectlv I r e 4  RIP(+ iloleiite made 01' 
mgite  ;ind fiesli plagioclase. 

CouditcLiizg liemarlbs.-Tlie petrological inr-estiqa- 
tioiii indicate that the countiy rock a t  Ragged Hill, 
ALL. 391, ancl Barlcer's Bore is made oL altered 
chloritic ai~iygclaloidal basalts, TT hile that on Ren-  
nedg Junior Lease is entirely different and probably 
newer in age, viz., Eresh doleriba. 

t $ 0 1  ti I\ 
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The one marked feature revealed by the microscope 
is the pronounced zoiie of shattering which traveiws 
the amygdules. Siliceous alkaline ancl carbonated 
solutions coiitaiiiing lead, zinc, silver and a little 
copper traversed this zone and deposited their con- 
teiit,s, l i n t  only in  the zone of breeciation, but in veins 
;uid winlets in the omygdules associated \Tit11 that 
zoiie. The format.ion of ore was apparently con- 
trolled by selective deposition, and i n  No. 2 Bore on 
ILL. 291 the concentratioii of lead sulphide was suffi- 
rient to nialre a distinctive lode. 

Another feature is the occasioiial presence in  places 
of a curious rock, to all intents and purposes a pink- 
ish-bromi fe1sit.e. It \\-as recorded from the Ragged 
Hill and Barker’s bores. For some time it appeared 
to be a dyke rock genetically connected with the lead- 
bear i iy  solutions. But  I mas able fiiiallg t o  obtain 
dficieiit evideiice to indicate that  it. is the chloritised 
niiiygdaloidal basalt that has been iiiteiisely silicified 
uiid bleached by the action of the alkaline siliceous 
solutions that trmersed the shattered channel. Frag-  
ments have been recognised as cominoii constituents 
of the lireecia, while i n  ot.her places it. may be seen 
iyacliny into the dai.lier geenstoiic from :I typical 
I)iaown rock. 

The trachytic or  hostonitic appearance of the rock 
i d e r  thc microscope was quite misleading. It coii- 
sistecl of nuiiierous laths and microlites of felspar, 
many n i th  extinction an9les drnight, others with :I 
iiiasiiii~ni of 13 degrees and a refractive iudes less 
than balsam. These are set in  n greatly silicified 
base of cryptocrgstalline silica mainly. 

The Qor  ernment An a1 y s t  kind 1 y si7l)mi t te d 1-1 1 r 
Followinn analysis :- 

Silica . . . . . . . . . . . .  70 .75  
.4lnminn . . . . . . . . .  15 .0!) 

CaO . . . . . . . . . . . .  .61 
Fc,O, *I .3B 

Mg 0 . . . . . . . . . . . .  .so 
Ya,O 2.20 
li,O . . . . . . . . . . . .  8.08 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

*81 
. . . . . .  .60 

1 fro. no 

”Including some PeO. 

the silic.tvtnsiiess is iiniiicdia4ely appxrcnL, a11d it‘ 
the potash, soda, and lime are allotted to felspar M-V 

get :- 

r ,  

%I 
Ort,hoclase . . . . . . . . .  47 . 73 
dlbito . . . . . . . . . . . .  19-60 
Snorthite . . . . . . . . .  3.01 

It, was on1~- aloiig the shatter zones that this rock 
was noted. 

R --RRI’ORT ON BORING AT E N T E R P R I S E  
G.M., ICALGOORLIE. 

lrzt9.ocl2(CIioi~.--Witti a vieiv to piwspectiiig the 
tieep levels, and searching for  the dowiiurard esten- 
>ion of the ore-body known to exist a t  a depth of 
503, feet and on which a winze WRS sunk from the 365 
feet level, three horizontal bores were put  out in  n 
neqterly and southerly direction from the 773 feel 
level in the Flainanlt Nine (752 in the Enterprisp 
Mine). 

The bores are as follow:- 
.. Length ?Nit. f i inq  

Uo. 5-S. ROD x w s t  . Length 19Fjft. sins 
So. R--Zhl*> S n ~ f h  ... T,ength 26nft 

Geiiernl Geologp of 752ft. Level. 
The rock formations recognised, in these three 

bores, for  economic purposes are  as fol1oTv:- 
1.-Quartz dolerite greenstone. 
%-Bleached quartz dolerite greenstone. 
3.-Greyish white rock from 1Slft. to 189ft. Sins. in 

4.-Dyke rock-felsite (keratophyre). 
5.-Lode formation. 

No. 5 Bore. 

1. Quartz Dolerire Greeiistovae.-This is the nor- 
inn1 standard countrx rock of the Golden Jfile. It is 
represented by 114770 at the eommencenient ( 5  feet) 
of the S o .  4 Bore, where it continues froin 0 to 104 
feet. I n  the So.  5 Bore it is found between 0 and 
108 feet, and in the No. G Bore Proiii 0 to 95 feet. 

In liand specimens it is a dark-qreen and some- 
irliat inottlecl rock showing laths of altered felspar 
i 11 a greenish nclmixluw of chlorite aiid carbonates. 

of well-shaped 
ash-coloured rectilinear pseudomorphs of saussurite 
:ii‘ter felspar-pure white in  reflected liqht and in 
i~laet~s containiiiq giaiiis of magnetite. The ilmeiiite 
is iiiostly chaiiged to leucosene. Clear ai*eaS between 
the felspai*s are made of carbonates with some seri- 
Lite. The rock i b  slained by green chlorite. Piimary 
~piar tz  IJlates, more or  less broken - ~ p ,  ai*e prominent. 

Blmehed Q z ~ c c r t  ~ Dolerite Greer~sto?ie.-This is 
iiiostly a cream or pinkish-coloured rock. The name 
is used to include Xi. Feldtmanu’s bleached green- 
itone ( ~ i t l i  dominant iron pyrites) and bleached m a p  
iietite rock (with cloiuinant magnetite). This rock is 
iiiiportaiit, especially the cream to white form with 
-1iots of magnetite, for the maqnetite-bearing variety 
not only foims the rock enclosing the important 
lodes, but it is the rock froiii which the lode is 
formed directly by the addition o€ pyrites, gold, and 

In all the bore sections-Fiqures 1, 2, and 3-1 
have indicated a so-called “magnetite zone” which 
contains the lodes. 
In haiid speciineiiq the rock is cream to white- 

coloured, somewhat pyritic quartz dolerite Ween- 
stone. qhowinr in places “sheeny” (seiicitised) sur- 
fares with  man^ “spots” of mametite aiid srellomish- 
white skeletal forms of lencosene. 

TTnder the microscope the bulk of the rock is made 
of  .;oater-clear material, studded with carbouates. 
The foriner is mostlv albitised felspar with a little 
hit  not niiich sericite and some fine-teytured silica 
mosaic. Pr imarv quartz. much cut to pieces and 
ahsoi*liert is lnweut .  Albitisation and carbonation 
qeem to dominate, toqethrr n7ith a complete leachinq 
nf ilmenite and rec~.s~stallication of maQmetite. The 
ina eneti t e occui=s as ii-replar-sh aneri grains-in 
places somewhat sezrecated. Mod of the mametite 
has crt.staJlisd out separatelv. hiit some of i t  ai3- 

i?ears certainlv to replace the leucoxene-as i ~ o n  
nvrites is  Imomm to  do. A little pwites  mav be seen. 
Tn the No. 5 Bore the bleached nuartz rlolerqite g e m -  
h u e  n l )mi t  170 feet t2l:es on the appearance of a 
cwamr-coloured Tekitp with black spots of inno.- 
netite. 
3. Greirish-irrhifP Rock f ynn t  181 f w f  f o  189 f p p t  

Q l r i rhPs  iv No. 5 R~w-Tliiq ic, wch a r7istincti.c.p- 
loobin.. ~ o r k  t hn t  it  i s  i - w a r d d  wnv-atplv. T t  ir, 

really onlv a mTietv of (2\-hlwrhod m a d 7  dolor;te 
ziwenstnne T t  i4 R dense 2nd i l w w t  fn lc i t ie  o r a j r h -  
d i i t r  imclr shnming marked sliPlrtil l w c n ~ p n o  a n d  
occasional oiiartz spwks-also a slirlit hright--epn 
staining in pla 

r u d e r  the microscope it consists 

2. 

so on. 
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Under the microscope the leucoxene is in skeletal 
masses-perfect creamy-white. The rock is essen- 
tially a mass of carbonate with a very little sericite. 
The primary quartz has been practically all absorbed, 
though distinct relicts may be recognised-mostly as 
isolated pieces. At 1S9 feet 7 inches the leucoxene 
has been almost crnshed out of existence, but it is 
still recognisable. More sericite is present. This 
white rock is characterised by a total absence of 
magnetite with only traces of pyrites. More crush- 
ing would convert this rock into a carbonate-selicite 
schist. The intense alteration of this rock and oblit- 
eration of the maqnetite may be due to its contact 
with the dyke and its pro6mity to the main ore 
channel at 752 feet level, where it strikes the dyke. 

4. Dz4ke Rock-Felsite (Kerntopk yre)  .-The only 
bore that cut this rock was No. 5. It entered the 
dyke at 189 feet 9 inches and finished in dyke at 
195 feet 5 inches. The first 4 feet of dyke rock- 
189 feet 9 iiiches-193 feet 9 inches-was lodestuff. 

Tn hand specimens it is virfxally a dense grayish 
felsite with a sub-resinous lustre and cut by minute 
quartz veinlets. 

Under the microscope it is a moi-e or  less homo- 
qeneons mass of earhonates with sericite, traces of 
felspar microlites and some qnartz. 

5 .  Eode Formation.-Definite and distinct lode 
formations mere cut on the 752 feet level at three 
points, viz., A, B and C, shown on plan, Plate I. 
These lodes occurred in :- 

1. Bleached quartz dolerite greenstone at B and 

2. Dyke rock at A. 
C, and 

1. The lodes in bleached quartz dolerite green- 
stone (with magxetite) occui-red at B and C. The 
lode material at both points B and C is litholodcaIIy 
the same, viz., dark eray siliceous pyritic and seri- 
citised lodestuff. Tt  has been fomed  by the com- 
pIete carbonation, pvritification and in part silirifi- 
ration of the bleached magnetite-bearinq quartz dol- 
erite greenstone. 

The ore consists of plates of very fine textured 
sulphide, which has been formed bv repiacement of 
the leuco-I.ene. In Pcldition, sma‘I patches. eraim and 
crvstals of iron pvi tes  are distributed throuqhou: 
the ore. These a1.e set in a niass of cerbori%tes, sec- 
ondary silica and some sericite. Primarv qnartz 
still exists in the form of larce broken plates and 
“ai-chiu~laeoes.” Tn places wme rarbomted water- 
clear albite was recocmised. A mall shear track was 
noted Well markr-d inicrowqmatite OCCU;’S in the 
ore between 105’ 8” a d  109’ in the No. 6 Eore. 

The rock imnmedi~tely adioiiiine the foofwd1 shear 
plane of the loib a t  B ~ a ‘ ;  n niaTnetitp-be:trine 
cream-coloured bleached quartz dolerite meenstone. 
The ilmrnite has been romnlctelv chanrerl t o  leu- 
coxene and the latter mineral not onlv had a crwhed 
drawn-out anpearonre. but it m a ~  distinct17 replaced 
by mapnetite. The footwall rock contains numerous 
irremlar-shaped ‘grain.; and patches of mar- 
netite The amount of fine-erained pyrites was 
small. The rock was otherwise made up larKeIv 
of carbonates, much carbonated albite, shatteyed and 
replaced primary cruai-ts. a 1ittIe secondarv silica and 
sericite sralm. The addition of pvrites and ?old- 
perhans with moTe sericitization-to this rock makes 
~ o d e ~ t u f f  Tn the chanse ilmwite annarmitIT- roes 
to Iencouene. then tq mametite, and finallr pnriteq 
(m-th or- withoiif the msmwtite qtaae). Thp lode- 

stuff at B, 178 feet along the No. 4 Bore, is con- 
trolled by a well-marked shear line. It is regarded 
a5 the iiiain shear channel that control3 the ore- 
body a t  the 752 foot level, and may reasonably be 
linked up with the schisted lode in the dyke at “A.” 
The assay results show that the perfect lodestuff at 
E is 4 feet wide, but the ~ a l l s  are impregnated 
iuficieatly to make approxin,ately an kariferous 
channel over about 12  feet in width. 

The lodestuff at C, between 100ft. Sins. and l l l f t .  
3illS. in No. 6 Bore, is quite typiral and lithologically 
similar to that at B. It is hard to connect this lode 
vith amthing else on the svidenm available I t  may 
he the clomwaucl rdension of‘ Smith aud Well’s 
Lode or it may be entirely new. So fa r  as the 
petrogmphic aspect is coneeriipd, lodes B an6 C are 
of  tmly deep-seated oiigin. 

This rock was 
cut at 189ft. Sins. in the No. 5 Bore, exactly at the 
point where the bleached quartz dolerite greenstone 
contacts with the dyke. It extended over four feet in 
width to 193ft. Sins. The ore is simply a pyritic gray 
earbonated schist in hand speck3:ens. 

Under the microscope, it i s  3. mas-i of h q & s s  
mrbonate nith sencite scale.;, a little quartz and 
grains of pyrites-with B tendcncy for  armngenient 
nloiig foliation planes. 

This lode. in stronqly schisted dyke rock, suc8gest.s 
the northerly rxterision of thr lode a t  B. If this 
is so, it is reasonable to expect the main ore body 
at ‘752 feet t~ lie between the poiiits A and H, for 
a t  these points the occz~ri~ence~ are quite a d o g o u s  
to those at points X and Y on the 365 foot level. 

Lode formation in dyke rock at A. 

Rock Formations.-As shorn11 in the diagram, 
Figure 1, this bore started in normal quartz 
dolerite greenstone of mottled appearance and con- 
tinued in this rock to 104 feet. From 103 feet to 
t.he end of the hore--207 feet 6 inches-the rock was 
ii pale-coloured bleaehed qxia’t.: dolerite Sri-cnstone. 
studded with qrains of inawrtite and containing 
more 01’ less pyrites. The dvke rock was not cut in 
this bore, but it vould have been better had flhe bore 
been pusher1 on to meet the dyke. 

Lode Formations and Balzces.-At three places 
alonq this bore there mere definite signs of lode- 
stuff, viz:- 

(1) 130 to 132 feet.-Between these two points 
the core assayed 13 dwts. 1 ,g. of gold per ton. Mr. 
Feldtmann described this core as “intensely pvritic, 
practically lode.” In my notes I noted between 
these points “heavily pvritic rock, consisting of 
patches of fine sulphide in bleached quartz dolerite 
greenstone-virtually lodestuff.” 

(2) 146 to  148 feet.-Betmeen these points the 
assay results were :- 

Gold per ton. 
ft .  in. ft. in. dwt p s .  

146 0 to 148 0 ... ... 1 21 
148 0 ,, 150 0 ... ... 0 14 
150 (1 ,, 152 0 ... ... 5 8 

Bfr. Feldtmann describes the rock between 145ft. 
fiins. and 151ft. lin. in such terms as, “intenseh 
pyritic sericitic lode ; veiy fine-grained cherty lode 
with finely disseminated pyrite, bleached magnetite 



34 

rock and white qumk vein with a little carbonate and 
pyrite.” I noted “real siliceous pyritic lodestuff 
from 145ft. Sin. to 147ft. with fine sulphide in 
strongly-bleached greenstone.” 

(3) At  1% feet a well-marked shear track was 
cut, and there were three feet of distinct lode from 
175 to 1S1 feet. For  three feet on the eastern side and 
six feet on the western side of the lode, a zone of 
impregnation was noted, thus making about 12 feet 
OP an auriferous” zone between 175 and 187 feet. 
The assay values from this zone are:- 

Core. 

stone immediately contacts with the large felsitic 
dyke. The schisted zone is 4 feet wide and quite 
strong. It indicates the almost certain northerly ex- 
tension of the main lode channel met with a t  l75ft. 
in No. 4 bore. The lode material consisted of 
schisted carbonated and sericitised dyke (kerato- 
phyre?) with white quartz veins parallel with the 
planes of schistosity. This discovery may be re- 
garded as the most definite indication of the pos- 
sible presence of the main ore channel so f a r  met 
with the boring at the 752ft. level. The lode 
material assayed 23s. 10d. per ton. 

(b) In  addition to the lode in the dyke, only a t  f t .  in. f t .  in. Gold per ton. one place-110 feet-was any trace of pure lode- 
154 9 t o  177 0 . . . . . .  0 14 s t t8  met with in the bleached qnartz dolerite green- 

with traces of incipient shear planes. 141r. Feldt- 179 0 ,, 181 0 4 6 
IS1 0 ,, 183 0 . . . . . .  2 1 
133 0 ,) 285 0 1 ‘1 mann describes the rock from IlOft. to IlOft. %n. as 

“crumbled fragments of which 65 per cent. was 
It is reasonable to  swgest that this is the main bleached magnetite and 35 cent. llighly 

channel, and it is possible that it connects us with pyritic alld The from 107ft. 
the lodestuff cut in the dyke met with in the No. sin. to 112ft. 2in. only assayed from traces to 14 

grains of gold per ton. 5 Bore at 1S9ft. Ifin. 
The Company was good enough to supply the Eol- (c) From 145 to 153 feet the core assayed 5s. lowin? assay results of core from the No. 4 Bore, 3d. per ton. Mr. Feldtmann sags this core contained as follows:-- planes with sericite and touzsnaline. Between 149ft. 

dwt. grs. 

177 0 ,, 179 0 . . . . . .  5 11 stone. At  this point there was distinct lodestuff 
. . . . . .  
. . . . . .  

Assay result : Gold. 
Nn. Dentb. and 152ft. 6in. it was highly pyi-itised. 

f t .  in. ft.  in. d d s .  grs. (d) From 165ft. Ifin. to 167ft. 6in. the rock was 
130 0 ,, 132 0 . . . . . .  13 1 distinctly auriferous and contained gold to the value 

1 from 129 0 to 130 0 . . . . . .  0 14 

132 0 ,, 134 0 
134 0 ,, 136 0 
136 0 ,, 138 0 
138 0 ,, 140 0 
140 0 ,, 142 0 
142 0 ,, 144 0 
144 0 ,, 146 0 
146 0 ,, 148 0 
148 0 .. 150 0 

. . . . . .  0 1s 

. . . . . .  0 18 

. . . . . .  0 16 

. . . . . .  0 14 

. . . . . .  0 16 

. . . . . .  0 16 

. . . . . .  0 16 

. . . . . .  1 21 

. . . . . .  0 14 
150 0 .. 152 0 . . . . . .  5 8 
15j 0 :: 160 0 . . . . . .  0 12 
167 0 ,, 170 0 . . . . . .  0 12 
174 9 .. 177 0 . . . . . .  0 24 
177 0 .. 179 0 . . . . . .  5 11 
179 0 .. 181 0 . . . . . .  4 6 
181 0 .. 183 0 . . . . . .  2 1 
183 0 .. 135 0 . . . . . .  I 21 
115 0 .. 117 0 . . . . . .  ]I 20 
117 0 .. 119 0 . . . . . .  0 18 
119 0 .. 121 0 . . . . . .  0 20 
121 0 .. 123 0 . . . . . .  1 0 
123 0 .. 125 0 . . . . . .  0 16 
125 0 .. 127 0 . . . . . .  0 13 

No. 5 Bore. 

of 7s. 5d. per ton. The rock was pyritic and for the 
most part heavily-bleached quartz dolerite green- 
stone, cut by glassy quartz veins, and in one place 
a vein of quartz, chlorite and pale-brom carbonate. 
Some of the rock had the appearance of incipient 
lodestuff and was suggestive of vein-altered wall 
rock. This occurrence may possibly be attributed to 
the proximity of the main channel to the southward 
and the dyke, which is only 23 feet away. 

No. 6 Bore. 
The No. 6 Bore started in normal quartz dolerite 

greenstone, which continued (with slight bleaching 
between 53 and 86 feet) right up to  within 5 feet 
(95 feet) of the lode. At 95 feet the rock became 
strongly bleached with introduction of ma&ietite 
and some pyrites, and finally passes into lode at 
100ft. Sin. From 100ft. Sin. to l l l f t .  3in., i.e., loft. 
Tin.,f thc core passed through typical lodestuff. 

~h~ N ~ .  5 B~~~ was started in dolerite Bleached rock then continued from l l l f t .  3ia. to 
greenstone, ill whicll it continned to about 105 feet. 195ft. At 195€t. the rock is practically quartz do]- 
some magletite occnrred in part of this greenstone :rite greenstone which continned to  the end of the 
(Mr. Feldtmann’s magnetite rock). bore-250ft. No dyke rock was met with in this 

From 10s to 181 feet the core consisted o f  more 
or less bleached quai-tz dolerite greenstone, co~itaill- Lode Formcition. nnd Values.-A prominent lode, 
ing magnetite and, in places, pyrites. Fro111 181 in:trketl i‘C” on pfnn (Plate I.), was cut in this bore 
to 159ft. Sin. there occurs a remai-kabk perf‘eetly !ictneeii 100ft. Sin. and l l l f t .  3in. It consisted of 
bleached quartz dolerite greenstone, pale-gray and liiee looking ilark-sraq iceous, pyritic, and silici- 
felsitic without magnetite and s l i u ~ i n g  prorniiiciit lied lodestnff. TIie pyr is in patches, grains and 
leucoxene with traces of primary quaptz. At WJft. ttiwlrs along minute cheaia lines. The assay values 
gin. the bore entered a dense gmyish felsite dyke giren 134 the company are as follows:- 
which continued to the end of the bore, viz., 195ft. 

Distance itlong Bore. Gold per ton. 
f t .  in. f t .  in. dmt. grs. 5in. 

Lode Formatiom mzd Value: (a) The most impor- 100 8 t o  103 S . . . . . .  2 18 
103 S ,, 105 S . . . . . .  6 1 
105 8 ,, 109 0 11 12 tant discovei-y in this bore was the four feet of 

schisted pyritic lode between 189ft. Ifin. and 193ft. 109 0 ,, 110 6 . . . . . .  10 10 
Ifin. at the place where the intensely-bleached green- 110 6 ,, 111 3 .., .._ 2 21 

. . . . . .  

- A11 va!ues in this report are from asssys made hy the Company. ? 3ft. 6ia, of this core was lost. 



Tn addition to  the above lode, values were met 
with under the following conditions :--. 
(1) Fmm 114ft. 7in. to  114ft. loin. was 3 Inches 

of true Iodest~iff assaying 5 dwts. 2 grs. of cold per 
ton. This is probably a “dropper” o r  “feeder” coll- 
nected wit-11 the chief lode met with in this hore, 
between 1 O O f t .  Sin. and l l l f t .  3in.; or it may iiidi- 
cate an increased width of auriferous channel. 

( 2 )  From 123fl. %in. to 125ft. 2in. the core aa- 
sayed 1 dmt. 1 0  grs. of gold per ton. This section 
of core is described by Xr. Feldtmann as “practi- 
cally bleached quartz dolerite greenstone with ~ a g -  
netite, streaky with rely much dark bluish iron ore, 
probably haematite. Only about one inch of rock 
ccntaiiiiiig a fair amount of pyrite and approacliing 
lcde.” 

( 3 )  From 132 to 135ft. 2in. the core assayed 1 
dwt. 3 grs. of goid per ton. Mr. Feldtmaiin describes 
the seekion as consistiug of “slightly streaky and 
veined bleached quartz dolerite greenstone with 
magnetite. d fair anio~iiit of sericite, some pyrite, 
and probably some haematite, are present. Clusters 
of tourmaline needles occur in places.” 

(4 j  From 190ft. 6in. to 19lft.  l l in .  in the core 
assayed 2 dwts. 1 This zone 
consisted of powerfully bleached quartz dolerite 
greenstone of white to pink colour and traversed by 
a small group of distinct shear tracks. This locality 
is important because it may represent the southern 
extension of the line of weakness which contro!s t.he 
main ore body met with in the No. 4 Bore a t  17s 
feet. 

gr. of gold per ton. 

Geneml LZemarlcs and Conclusions. 

Some interesting scientific and economic features 
hare resulted froin a detailed petrographical investi- 
gation of the cores from the three bores put out at 
the 752 feet level of the Enterprise Gold Mine. 

These may be enumerated as follow:- 
(1) The boring has revealed the definite existence 

of lode channel and values at ,773 feet (Hainault) 
vertical depth (752 feet Enterprise), 250 feet below 
the deepest workings in the Enterpiise Mine. 

(2 j  A careful examination of the core from t.he 
No. 5 Bore has shown (a) that the dyke rock has 
been thrown back 189 feet 9 inches from the Hain- 
ault boundary. At  the point A shown on the plan, 
Plate I., the main lode channel enters the dyke where 
it is well schisted, pyritic, and contains gold to the 
value of 23s. 10d. per ton. The schisted cha.nnel is 
here (point A )  4 feet wide, and its existence proves 
that the dynamic forces have broken the dyke rock 
down into schist and so formed’ a line of weakness for 
the passage of auriferous solutions. 

( 3 )  The evamiiiation of the No. 4 Bore proved the 
existence of a well-marked shear line at 178 feet as 
shown a t  B in the plan, Plate I. At this point 
true lodestuff exists from 1%-181 feet, and if the 
impregnations on either side of this lode be taken 
iuto consideration, a 12-ft. auriferous channel exists 
-as shown by the assay sesu1t.s indicated on the 
geological section through the bore-Figme 1. This 
shear line may be regarded as the guiding feature in 
the main tivnli chacnol that, controls the ore bodies 
at the 504ft., 365ft., and 2iOft. levels. 
(4) The petrographic investigations show that 

litkologically, microscopi.caUy, and mineralogically, 

the ore in the channel at points 9 and I3 on the 
752ft. level is identical with tlie ore in the channel at. 
the northern and southern extensions of the ore-body 
(1 and Y, Plate I.) a t  the 363%. level. It is there- 
fore reasonable t o  suggest that the real ore-body, 
should values eontinue, lies between points A. and R 
at the i52ft. level-Plate I. 

(5) The economic deductioiis drawn from the pet- 
rographic examination, coupled with plotking of t,he 
results, arc that the keratophyre dyke is the con- 
trolling element in the Enterprise ore shoot. There 
has been a concentration of ore solutions up against 
the dyke on its footwall side, and for about 100 feet 
back (southerly) from the dyke the rock has been 
esteiisively replaced and metasomatised so as t o  for= 
a large body of ore. 

(6)  A first glance at the plan, Plate I., is likely to 
give a false impression and make one believe that the 
pitch of the ore shoot is roughly 25’ east of south. 
For this reason too much reliance was placed on 
No. ti Bore. The position now appears to be that, 
owing to the controlling part played by the dyke, 
the pitch is more likely to  be as indicated on the plan, 
Plate I . ;  considerably to the ea,st of south. 

(7) After all, if bores had been put out at 365 
and 50.1, feet, to cut the lode a t  these levels, 100 feet 
southerly from where the lode channel enters the 
dyke, they would in all probability not have met with 
results any bebter than t.hose in No. 4 Bore a t  752 
feet. 

The ground between points A and B at 752 
feet should certainly be tested, and the lode at 504 
feet should be driven iiorthward until the channel en- 
iers the dyke. 

(9) There is no doubt whatever about; the deep- 
seated origin of the ore in the lodes a t  A, B, and c 
at 752 feet and it should cert,ainly continue to greater 
depths. 

I n  conclusion it might be stated that even now this 
iliiiie has not been suffcient.ly prospected, for apart 
from t.he possibilities between A and B at 752 feet 
and the existence of tlie main Enterprise Shoot, the 
lode a t  100 feet 8 inches to 111 feet 3 inches is of 
considerable interest. It may o r  may not be the 
downward extension of Smit,h and Wells’ lode. On 
the other hand it may be a new lode all together. It 
now reinains to consider the position of this mine 
+tli regard to lodes Bnomn to  exist in the IIainanlt, 
South Ihlgurli, and Perseverance mines. 

(S) 

9.-PETROGRAPHICAL DETERniIINATIONS I N  
CONNECTION WITH THE GEOLOGICAL 
SURVEY O F  ICALGOORLIE. 

This woi4i was carried on continuously throughout 
the year in conjunction with Mr. Feldtmann, who iu 
conducting the field work. 

lO.---PETROGRAPHICAL EXAMINATION O F  
SOME ORE FROM WILUNA. 

Two interesting samples of ore in the dyke rock 
were examined. A. description of them is xi fol- 
l o m  :- 
(1) Macroscopically this rock (ore) is a &em 

textured grey to white mass of silica and carbonates, 
impregnated with small grains and occasional crys- 
tals of iron pyrites and needle-like forms of mis- 
pickel. This mass encloses pale olive-green lumps o 
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highly altered dyke rock, cut by minute quartz veb-  
lets. The ore is really a breceia made of fragments 
vf’ dyke roek cemented by carbonate-quartz veins, the 
U, hole mass containing iron pyrites and mispickel. 
Xieroscopically the breccia is seen to consist of frag- 
ments of dyke rock strongly imprepated with 
rounded grains and occasional crystals of iron pyiites 
with subordinate needle-like forms of mispickel. The 
dyke roeli is cut by two sets of veins and veinlets. 
In places these veins became suBciently large and 
nunierous to cut up the dyke rock iu such fashion as 
to  make a breccia out of it. 

The older aiicl ore-forming set of veins are made 
of carbonates mainly, with quartz, a little felspar, 
grains arid ciystals of iron pyrites and neeille-like 
forms of mispiekel. The sulphides, homever, are 
niainly in the dyke fragments of the breccia. 

In addition there is a newer set of veinlets of car- 
bonates and quartz which cut through the older veins 
ancl are themselves devoid of sulphides. 

It xias the solutions from the older veins that meta- 
somatically altered and impregnated the dyke rock 
and lumps in the breccia with very fine-grained iron 
pyrites and small needles of mispiekel. 

(2) illacroseopieally this ore is a breccia made of 
lumps and patches of greatly bleached dyke rock 
d I ’ G l l g k $  impregnated -with grains of iron pyrites ancl 
rods of niispiekel. The whole of these lumps are 

cemented by glassy white quartz and chalcedony to- 
gether with carbonates hi the form of patches and 
~eiiis. Small pa ins  of iron pyrites and rods of mis- 
pickel occur in the cementing material. Microscopi- 
cally the rock is seen to consist of bleached carbon- 
ated dyke roe11 (lreratophyre!’) made up of abundant 
viiall iiiicrolites o f  curhonatecj plagioclase lying in 
all aziinutli-., m n carbonated cryptocrystalline 
proundninsi of probahlj cluaz.tz and felspar. Grains 
and occx~ional erystals of iron pyrites, together with 
ma l l  iieecilr-lil\c~ llorms of mispiclicl, are scattered 
~hroaghout the hleaclied dyke rock. Patches and 
reins of carbonates and quartz with a little felspar 
and pyrites occur in places; a prominent vein of 
carbonates, cluartz, chalcedony and a little pyrites 
foimecl a feature in this section. 

GeiLeral Renaa?ks.-In the Annual Report for 1925, 
page 23, I divided the rocks a t  the Wiluna mine into 
(a )  quartz dolerite greenstone; (b )  fine-grained 
greenstone (“calc schist”) ; ( c )  felsite (keral o- 
phyre?) ; and (d)  porphyrite. 

The main ore bodp occui*s in (a )  and (b), though 
low-grade ore was recorded irom (c). Samples 2 
and 3 are the same, viz., ore formed in (c), i.e., hrec- 
ciated dyke (keratophyre?) impregnated with iron 
pyrites ancl mispickel. 

I t  would lie interestiiig i f  the ore in dyke rock 
carries payable values. 
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APPENDIX. 
LI8'l' VE' POSSlLS CULLECTEL, BY H. 11'. E. TAL- 

BOT AND F. E. FELDTMANN FBOM TEE 
WOORAMEL RIVEE DISTRICT, W.A., I N  
MARCH, 1.920, AND IDENTIFlED BY MISS 
L. HOSKING, E.A., O F  THE UNIVERSITY 
O F  W.A. 

Uogatli 0 U f  CUVLLJ, seven miles south o i  Snrvey Station 

Spirifer rostalinus (U. 5p. j casts, Hosking. (1/4692./ 
Spirifer rostalinus var anritus (var. iiov. j ,  Hoslihig. 

Spirifer ( J )  byroeusis, Glauert, cast. (1/469&. j 
Ueltopecteii subquinqueliiieatus var. comptus, Dam. 

Fragment of cast of (?)Ptychomphalina. (1/4696.) 
Conularia cf. 0. Warthi, Waagen. (1/4695.) 

.KlS, Wooramel : 

(1/4693.) 

(1/4697), (1/4698), and (1/4699j. 

3 1 ~ 0  Miles E.S.E. of Swvey Station E20: 
Dielasma cymbaeformis, Morris. (1/4644.) 
Spirder rostalinus (U. sp.), Eosking. (1/4640), 

(1/4641.) 
Uardiomorpha blatehf orcli (n. sp.), Hosking. (1/464B.) 
Deltopeoten subqmnqueliueatus var comptus, Dam. 

Ptychomphalina maitlandi, Eth. 61. (1/4646.) 
Coaularia ci. C. Warthi, Waagen. 

(114ti43.) 

(1/4645.) 

8026th B U 7 k k  01 ~ ~ o o ~ u m d ,  three miles above Survey 

Aulostegrs ingens (n. sp.). (a. in 3'. 1%. Feldtmann's 

Spirifer rostalinus vax cra~sus (var. nov.), Hosking. 

Deltopecten subquinquelineatus var comptuu, Dam. 

Ptychomphalina maitlandi, Eth. a. (1/4647.) 

Station R20, Wooramel: 

Uolln.) 

(1/46&9.) 

(1/464S.) 

Creek half mile west of Cal lythai in Springs : 
Clisiophyllum talboti (n. sp.), Hosking. (1/4660. j 
Pleurophyllum australe. Hinde. (8491 Univ. Colln.) 

Crinoid plate and section of stem. 
Crinoid stems. (1/4663.) 
( 9 )  Coscinum. (1/4651.) 
Polyzoa including:- 

and (1/41i Uo.) 
(1/4652.) 

E. E'enestella horlogia, Eretnall I 
D. Aetomacladia ambrusoides, Bretuall } (1/4664.) 
I. Sulcoretepora aieriuianus, Eth. iil J 

Chonetes pratti, Davidson. (1/4657.) 
Cleiothyris macleayana, Eth. fil. 
Dielasma sp. (1/4ti62.) 
Productus semireticulatus, Martin. (1/4654.) 
Productus subquadratus, Morris. (1/4655.) 
Productus tenuistriatus var foordi, Eth. fil. (1/4656.) 
Prodctus temistriatus var foordi, Eth. fil. (cast). 

Reticularia lineata, Martin. (1/4661.) 
Spirifer hardmani, Foord. (1/4659-%.) 
Spirifer musakheyleusis, Davidson. Young specimen. 

Bpirif erella australasica, Eth. fil. 

(1/465u. j 

(1/4653.) 

(1/4659.) 
(1/4658.) 

Soicth Bunk 01 Fl.*oommel, quarter mile abo-~e Oallp- 
tlinrra Springs. 

Crinoict stems. (1/4675.) 
E'enestella fossula, Lonsdale. (1/4670.) 
Uliouctes pratti, Davidson. (1/4673.) 
Cleiothgris niaoleayana, Et.h. ill. (1/4671.) 
I'roiluctus somireticula,tus, Mart&. (1/4668.) 
I'roduc1.ns teuuistyiahs 7-ar foorai, Eth. fil. 
l'rotluctus " undatus, ' ' .i)td'r:tncc>. 
lioticnlaria lineata, Alartin. (1/467 1.) 
Spiriferella australasica, Eth. fil. 
Stroplialosia (a. sp.) . (1/4673.) 

(1/4669. j 
(1/4667.j 

(1/4666. j 

( : F r o m  07le mile f rom South Bank of lVooinm.el, one 

Slinle coiitiliniug criiioid stems, echiuoid pLate and 
(1/4679.) 

nule, above Gaiiytharra Sprmgs : 

polyzoa, iuciuumg :- 
A. k'enesteua rossuia, Lonsdale. 
~. lilioiaboporn. ninitigrauuiotil, Bretmll. 
C. Strcbiotryp marmioneiisiq kth.  lil. 
I J .  Setomacladia ambrosoides, l h t n a l l .  
S .  E'enestella horlogia, Bretnall. 

Cleiothpis maclea) itiiii, hth.  111. and l'rotluctus * un- 

IMtopec'ien subquincpelineatus var comptus, Dana. 
Uatus, lkiraiice. ( l / i 0 1  (.) 

(1/ '4 t i5 'X.)  

South l 'Utk/;  01' il'ooi.o?iiel, Oeloio C'allytlicura S'yiirkys: 
Pleurophylluni austraie, Hiude. (1/47DU.) 
Orinold stems, oce enlarged by iucgal 

l'olyzoa A-J?, ;is auove, also 1.1. liliomuopora niminul- 
.tjull. 1 V  G.S.W.A. p. Zo, pl. 4). 

lata, bretmll. (1/4WS.) 

(1/6085.) 

-Jlu1osteges qJ1u0sus (n. sp.), lioslrjllg. (1/4BSi.) 
Clionetes pratti, bavidson. (1/4684.) 
(Jlciothyris mlaeleayana, Eth. fil. (1/4686.) 
Yrouuctus tenuistriatus var foordi, kth.  iil. (1/4tiS3.) 
Spxder niusakheylensis var australis, h'oord. (l,'#MJ.) 

Spirdereiia australasica, Eth. fil. (1/4681.) 
1 oung spec1man. 

C'ardiomorpha ( Y )  blatchfordi (U. sp.), .f3o&in 
(1/47Ul.) 

Yarallelodon sp. (1/4682.) 

South Bunk of Wooramel, one mile above Callytharra 
fipYZ7kgS : 

&'roductus ' ' undatus, ' ' Defrance. 
Productus semireticulatus, Martin; and Spiriferella 

Productus tenuistriatus var foordi, Eth. 13. (1/4690.) 

(1/4689.) 

australasica, &th. a. (1/4691.) 

'.. There has been some mistake in the labelliug of 
these specimens, as according to Mr. Talbot no fossi 
were collected at  this locality. 

Notes on the fossils listed above, with description 
and illustrations of new species, are to be published 
shortly. 
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