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ee Bulletins. The Enlletins deal with a great 
iety of snbjects, e.g., one is a Bibliography o f  t i le 

(:eolo ite; fire are de\ otecl esclusirely to 
the 1 ilaeoo~ologiciil rese:trches; one a 
Gener a1 hides  to all the olk*lal reports issued since 
ISTO;  fuu r  contaiii ieports on Artesian T a t e r  ie -  
sourcei; ioii t  on such general rluestions as Tlie Xin- 
era1 V’e:iltii i f  the Srak, Tlie 1)istribntion of tlie Baw 
Xet:il\, Minerals ol Ihmomic Value, A Statistical 
Account of the Mineval l’rotlnction of the State; one 
is clei olcd e v l i i ~ i w l ~  to tahilated lists of  Analyse, 
of Rocl;s, Natural Katcrs nnrl Meteorites made in the 
:-“ni\-ey I A o r a t o r y  since its inception in 1897 ; three 

er solely to General Geology, Trhilst the remaining 
ty-w en q i i  e mole 0:’ le5s detailed acounts of the 

eoloqical Sti*uctnre, Ore Occurrences, ancl f,tnre 
mining 1)rospeci s of pretty i ~ e l l  every field in \ITestern 
Anstralia. The contenls of  all these ptililications art; 
as far as j oisil~le re icted to actual facts, and to 
such inferenc>i as follon tlireetly from them. 

ECOXOXIC GEOLOGY AXD OCE DErosrm. 
The want of a qelieral compendious account of the 

actilal and 1 otentid niineral resources of the State 
liaT-ing been felt f o r  a number of years, there has 
been prepared a menioir- -The Mining FIandbool<- 
Tyhicli contains a 16sicnzP of all the scattered informa- 
tion relating to the structural, stratigraphical and 
economic geolocly. A very large, and the most esteii- 
s i w  portion of tlie volume is de\Toted to  a general state- 
ment of the facts relating to  the area1 distribation, 
mode of occiirrence, geological relationships, and pos- 
sible 1 alne o f  the I i n o ~ n  mineral deposits of tlie State, 
follomcl by a succinct arc0 l i t  of typical occiurrences 
of each in the clifFerent fli tricts ; tlins constitntiag n 
statement of the present ( inclition of li-iioTrledge re- 
lating to  ihe Economic (kology o f  the Stale. The 
Nenioir contains chapters on  the follov-in? :- 

(a) i\ Snniinary of the Geology o f  Testern  Aus- 
tralia. 

(I)) The Economic Geology and Mineral Re- 
sourceS oi‘ Western Australia. 

(c)  The l’liysiog~apby OP n7estern Anstralia and 
its Relation to Prospecting and Mining. 

((1) Slinerals o f  Econoiiiic T’alue and their Pre- 
pal-ation f o r  the Market. 

(e) Petrology and i t s  Application in  Economic 
Geology, together with an acconnt of the 

to Prospecting and 
&lining. 

(A : 
Free Deterininations and Assays. I3 : Geo- 
logical Reports arranged under- (1) Min- 
ing Centres, etc. ; ant1 (2)  under the nainos 
of metals, minerals, etc. C : Geological 
Maps arranged under-( I) Mininc prn-  
tres and Inclir-idiial Localities ; aiicl (2) 
Goldfield<, Minilie Pistricts, etc. D : As- 
5istance uncler the AIininc Development 
.\et. E : .\ssistnnre under the Industries 
Assistance Act. F: Adrances on Ores, 
etc.). 

(11) Glossarg o f  some coinnion terms nsed in  
Alining, Field and Physiographical Geo- 

The Menioir also inclndes :-1 : h general Geoloci- 
cal Mnp of the State. 2 :  A M a p  shoving the Distri- 
bntioii of the l?seful STinerals. 3: h Map indieatin? 

inerals and Rocks. 

( e )  Assistance to Prmpecting and RGninc. 

logy. 

tlie Areas corerecl by  the Geological AIaps issued since 
1696. 

Tlie 1)rcpartilion of a general geoloqical slietcli map 
OL the State lias been the aim o f  the L)epartiiient ever 
since the inauguration of the Surrey, it being €nlly 
recogiiised that- 
tlic hi$est function of a Geologieal Survey is t o  lay 
n basis for fntnre scieiitific observations by accurately 
mapping the relation of the various formations met with 
iii :t givcn district.. 

Tlie fact is, hov-erer, often owrloolted that a eor- 
rect Bnov+dge of the general stratiguaphical geology 
(using the term in its v-idest sense) of a country, such 
ris reliable and detailed mapping alone can siiplsly, i s  
fnndainental to  any systematic development of its 
mineral wealth. A n  inventory of, and iiirestigation 
into, the mineral and allieil resources of a country is 
O F  necessity based upon a lrnodedge of its geological 
constitution and stractore. ?‘he iiir-estigrition of tlie 
geology of a mineral field or district, if it is to be 
of ‘my real \ d u e  and seri-ice, requires that the data 
shall haye been obtained by actual surrey. One of 
the concrete results of a quarter of a century’s .ivork 
is a geological slieteh map of nearly the whole of the 
State, n-hich is acciuate as regards its main features 
and as regards the details in many parts of i t ;  the  
map thus sums np graphically the worlc of the siimey 
iij i  to the date of publication, 1920. 

In a report dealing v i t h  Geological Snrrey work, 
one of the most eminent and aceomplislied geologists 
of Ainerica stated- 

A national Geological Surrey is, of course, merely 
sopported as a eominercial investment . . . . . A 
nation is, therefore, justified in  asking, not horn far  
questions of abstract speculation haire been advanced, 
but as t o  vhat  progress has been made in the prepara- 
tion of the maps, for upon these so largely depends the 
economical working of mines, the development of mineral 
wealth of newly settled districts, the determination of 
the most profitable roates for roads and railways, and 
the establishment of the best water supply. It is gener- 
ally recognised . . . . that the fundamental duty 
of a Surrey is t o  survey, and that tlie progress in  map- 
ping is the best guide by mhieli those responsible for 
tlie expenditure o f  the ~mblie funds can determine 
xrl-hetlicr the iiation is getting the best return for its 
money. 

Two totally distinct classes of geological su imy 
~ - 0 r 1 c  necessary to  meet public requirements ha\-e been 
carried ont, as circiunstances and opportnnity offered, 

( a )  Reconnaissance snrreys and esplorations, 
T’lZ.- 

covering in a general Tray large tracts of 
country; and 

(b)  Systematic detailed mappi 
of less estensim and individual mining 
areas. 

Not the least important clas 

for mininr or other utilitarian jiiiri)oses, and mnst 
for a good many years to 
tific ancl rational method 
large areas of the State 7 

daries of connected set 
Several such reconn 

made, riz., King Leopold 
sion) in  1901; the country between Viluna,  Hall’s 
Creek, and Tanami i n  1908-09 ; tlie outlying portions 
of the North Coolgardie and East %lul.chison Gold- 
fields in 1911: par ts  of the North-West, Central, and 
Eastern Dirisions, 1)etTveen longitndes 119deq. and 

. i the only scien- 
ritli those verv 





with explanatory reports, lime been made o f  all the 
important known occurrences. 

1 r o n o r e s  of all g m  
tioii in \\7cJstcrn Australia, 
ceptions the area in which t 
1)osits has been actively 1)ri 
confinetl to loculities wlicre ore used as a llur 
copper and lead smelting c:in lie readily obtaind. 
Iron mining, liowexr, ]ins lieen ( :iriied out at \T' 
Mia by the aborigines er s ince the liiiinan 

which the ore in sight a h - e  the lerel of the plains 
amounts t o  27,000,000 tons ; Gxlmiintha, 21 miles 
east o f  Nannine, containing about 1,300,000 tons 
above the general surface lel-el; Mount Gibson, near 
the south-west corner of the 3-algoo Goldfield, in which 
there are not less than 10,000,000 tons o f  ore highly 
adaptecl for steel manufacture by the acid process : 
and at Koolyanobbing, 28 mile? north-east of South- 
ern Cross, where there is a very large exploitable 
deposit of very high grade micaceous haematite. Sur- 
reys ham been made of several o f  the abom deposits 
whilst examinations h a ~ e  been niade of many amongst 
the extremely large nuniber of inuch lower gacle 
deposits, many of which could, under suitable condi- 
tions, be readily concentrated to  iron ores o f  a high 
grade. 

importance in steel manufacture, tlioagh out of all 
proportion to  the small quantities consumed, when 
coinpared with those previously mentioned, have also 
been the subject of imestigation, e.g., mangmese, 
tnhgsten, molybdenum and antiinon?. 

Deposits of m a n g a n e s e  o 
occurring in many widely separ 
State, and some of them are of high grade. The 
manganese deposits, vhen .iie\ved in the light of their 
geological relationship and mode of occurrence, have 
been lound to fall into t r o  main classes, ~ i z . ,  those 
formed more o r  less coatemtioratieollslg ~ i t h  the en- 
closing rocks. ancl those formed by a process of con- 
centration at a later date. Ores of the first class 
have been inet with on the dishbinton, Yalgoo, ancl 
Phillips Rirer fields, and Rdladonin, vhilst an ex- 
tensire deposit of the latter type occui*s in the HoiTe- 
shoe Range, about 1 6  miles north-west from Peak 
Hill. Nany o€ the banded iron ores in the State 
pass gradually into nianganiPrrons iron ores or  €er- 
mginons inanganese ores of idiich the importallt cle- 
posit near ?6ountq Rtnart and hIinnie on the Ash- 
bnvton Rirer may be reqarcled as tppical. The PS- 
teiisire and raluable deposit of the second class pre- 
rioiisly rePerrcd t o  occlrrs at EIorseshoe 0x1 the Peak 
Hill Goldfield. TTO distinct ore bodies, abont 60 
chains apart, ha\-e heen met ~vith, each forriiinry a 
sn1nll p1,ltmn with a 
The nortlrern ore h o d  
and tlic southern 7.282,000 tons of g 
ore, lying within 100 

The deposits of that group of 
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c m  be expeditiously There are, in addition, 
1 arge quantities of oiis manganese ores 01 
somewhat lower grade than the best occurring on the 
1Jateails. 

The o r e s  O X  t t e n, '\Volfram and Schecl- 
lie, liare been retor  
beparatet1 localities, though 
ivorkecl :it a few places. Tn 
monlj- iuet nitlr in the gold ree 
oi* no attempt has been inade to sare them; they also 
wcur  in the associatecl alluvial deposits. 

Dellosits of in o 1 y b d e n 11 m o r e are xvidely 
thi;tril)nted in \Testern Australia, though usually in 
-mall cpntities, generally in close association with 
granitic roclis. There has not  as l e t  been much com- 
mercial production o i' molybdenum ore, tliough soine 
develolment n.orl< has been clone on the deposits a t  
Xtulginr, near TTarriedar on the Palgoo Golclfielcl. 
I~roirr  such surveys  inc cl investigations as lime been 
iiiacle the deposits seem capable o€ producing a fair 
tnnnage of ore eoiitaining almit 1 p e r  cent. o f  
iuolybdenite. 

11 t 1 111 0 11 )' 0 I' e ere first discovered in West- 
in the West Pilbara Gold- 

field ; they are, however, kno.rvn from other localities 
in the State. The proclnction of antimony in Westerii 
Australia has not been TTery great. 

Field and laboratory iniTestigat 
materials required in the cer'mic and glass-making 
industi ies have been undertaken. 

Surveys ancl other colhteral observations into such 
of the c 1 a y  s of those portions of the South-West 
ancl Central Divisions as mere 
reach of manufacturing centres h 
a large amount of valuable data 
tamed. ?he clays have been proved t o  have a wide 
geological distribution, ranghg from the Pre-Cam- 
brian rocks to  the most recent residual and alluvial 
deposits. The State is abundantly supplied with 
exery type of clay, and of other minerals, such as 
felspar, ~vhich form the basis of the most varied 
k material used in the clay-making industries. 
1 ratory investigations resulted in much help 
being giyeii t o  those engaged in the establishment 
of the roofing-tile industry, in improving the locally- 
made refractories and sanitary ware, and in laying 
the foundations of a local white-ware industry. 

S a n d s  suitable for  the annfacture of glass 
for  orclinay bottles and windows has been found by 
the oincers of the Sarwy to be abundant in the Met- 
ropolitan district, whilst sand suitable for ordinary 
plate glass is not unconimoB, and a fair quantity 
of sand suitable for making mirror plate and fine 
table glass has been located. 

A good deal of work has been done in connection 
with the utilisation of local o c h r e s a n d  r e -  
1 a t e cl p i g m e n t s, both in the may o i  chemical 
and mechanical analyses, as mll as in the field. The 
pure white kaolin required has been obtained from 
the -v\.ashed kaolin in the Darling Range, the sedimen- 
tary clays from rarions localities in the Sonth-West 
Dix-ision, and many of the line-pained liaolinised 
rnclis of the Eastern Golcliields. Red oxide of suit- 
a l ~ k  qnality, red ochre, yellow ochre, sienna, ancl 
umber ha-e all heen locatecl in different allcl nridejy 

led localities. 9 paint and clistclnper Eactory 
has non been establishecl in T'erth, and this, c,?ll<,le,1 
with a demand for  ochres by mannfactarers in the 
Easte~11 States, liare maintained the interest in tile 



search for suitable earths and soft rocks for the pro- 
duction of red and yellow pigments. 

The l a t e r i t i c  d e p o s i t s  of the State, which 
result from the decomposition and consolidation of 
rocks i~ sitcl, consist largely of hydrated oxide of 
iron and dumina, producing on the one hand de- 
posits of iron ore, and on the other, bauxite. I n  view 
of the fact that much of the clayey portion of the 
laterite is made up of bauxite (hydrate of alumina) 
considerable attention has been directed to the possi- 
bility of utilising some as an ore of aluminium. The 
most extensive aluminous deposit so far known is 
situated in close proximity to  the railway lines con- 
necting with the Aletropolis. Detailed surveys haT-e 
been made of the laterites extending from Bickley 
Brook to Mundaring, and a certain amount of samp- 
ling of the deposit has been carried out. So far as 
such investigations have at present gone, it appears 
that the laterites of the Darling Range in the vicinity 
of the Metropolis, situated on the highest ground, 
are richer in soluble alumina than those at the lower 
levels. The existence of considerable quantities of 
high-grade laterite within easy access of those rail- 
way lines which cross the Darling Bange has been 
demonstrated. 

There are several other deposits containing minerals 
of industrial value in addition to  those previously 
mentioned which have been examined. 

S a l t  is obtained from certain depressions in the 
calcareous sandstones of the coast which are filled 
to a shallow depth in winter with salt water. Lakes 
of this type dry up completely in summer leaving a 
layer of salt two or three inches thick, which is col- 
lected and afterwards refined by recrystallisation. The 
salt from this source is either consumed locally or is 
exported both as a fine and crude product. The four 
localities where salt collecting has been oanied on 
are at Rottnest Island, off Fremantle; Middle Island, 
near Esperance; Yarra Yarra Lakes, near Three 
Springs; and Lynton, near Port Gregory. There is a 
very large number of salt and brine lakes in many 
districts of the State, which may ultimately be utilised 
as sources of salt. 

G y p  s u m  is widely distributed throughout the 
State in tertiary and late tertiary deposits associated 
chiefly with the salt lakes of the arid regions of the 
intei+or to  the south of the tropics. Such of these 
deposits as have been examined occ~ir as wind-blown 
dunes of powdery (flour) gypsum on the lee-side of 
salt pans and dry lakes, surface deposits of “seed 
gypsum” and beds of gypsum crystals in silts of old 
lacnstrine deposits. Large tonnages of gypsum are 
obtainable from many of the lacnstrine deposits. 

The occnrreiice of p h o s p h a t i c  f e r t i l i s e r s  has 
snch an important bearing on the future of one of 
the State’s prime industries, agriculture, that con- 
siderable #attention has been given to inwstigations, 
both in the field and the laboratory, into the phosphate 
deposits. The lmown phosphate deposits of Western 
Australia are distributed principally in the islands 
along the coast, ancl in a portion of the Coastal Plain 
between Dongarna and Perth. Guano digging on the 
islallds has been a large and profitable i n d u s t i ~  in the 
past, and there is no reason why it ~ h o d d  not again 
revive; t11oug.11 in the past this phase of the mining 
industry has not been of much benefit to the State, 
as b ~ t ] l  the Certiliser itself and the money f o r  which 
it vas soid have for  the most 1,art gone abroad. In 
the Coastal Plain near Dandaragan, abont 22 miles to 
the west of ~ 0 0 r & ,  tliere occurs a series of low hills, 

niacle up of (a) weatliered rocks with 0.5% to 2.10 
per cent. of phosphoric acid, (b) ferruginous sand- 
stones, containing iron phosphates (dofrenite and 
vivianite) carrying from 7 to 13 parts per hundred 
of phosphoric acid, and (c) a “bone bed” containing 
fossil bones and coproliles \Tit11 from 13 to  39 per 
cent. of phosphoric acid. The p1iosl)hate horizon, in 
the Cretaceous rocks, has been proved to  extend orer 
about 22 miles. In adclition to these rock phosphates 
there are numeroons cave deposits containing ex-acua- 
tions of wallabies, bats and birds, some of which have 
been proved to be of high grade. The comparatir-ely 
recent coastal limestone country, TIThich extends h o m  
Geraldton sorrtlln-ard along the coast as far as Albany, 
contains numerous cares in which varying quantities 
o€ guano occur, and mlfich yet remain to be worked. 

Mica  of commercial grade has been located in 
sm-era1 localities in the State, but no mining of any 
consequence has been carried out, and up to  the pre- 
sent not very much o f  the mineral has been raised. 
The exploitable grades occur in dykes and veins of 
peginatitic granite, which are a t  times remarkable for 
the coarseness OP their grain. 

Corundum,  the chief mineral in the natural abra- 
sires, has been found as an original constituent of the 
acid igmons rocks on the Palgoo Goldfield; in a peg- 
niatite win  a t  Ubini, between Soutliern Cross and 
C’oolgardie. The impure variety, emery, has been 
found at the Richenda River, IGniberley Division, as 
well as the neighhoni-hood of Roebourne in the North- 
West Division. 

G r a p h i t e  d e p o s i t s  of commercial grade have 
been discovered in the ancient metamorphic rocks over 
a wide extent of country, and a fair amount of mining 
carried out. 

Mag i i e s i t e  d e p o s i t s  are known to occur in many 
parts of the State as veins in and associated Nith 
serpentine and allied basic rocks. The only deposit 
of magnesite mhicli has been commercially worked is 
that near Bnlong in the North-East Coolgardie Gold- 
field; the mineral is of a high degree of purity, and 
a considerable tonnage has been raised. 

C h r y s o t i l e  a s b e s t o s  of high grade has a wide 
distribution in the State. Some very high grade 
material occurs at a number of localities in those 
serpentine rocks -vvhich lie between Nnllagine and Roe- 
bonrne, over a distance of 200 miles. Some of the 
asbestos TTeins are traceable for considerable distances 
and contain a high percentage of mineral. 

B a r y t e s  occurs at many places in Western Aus- 
tralia as veins, sometimes of fair size; the chief 10- 
cality for barytes is at Cranbrook in the South-West 
DiTision, where veins of deep-seated origin, made 1111 
of high gmde ore, occur in the quartzites of the Stir- 
ling Range formation. 

The r a r e  m i n e r a l s ,  monazite, gadolinite, euxen- 
ite, fergusonite, tantalite, pilbarite, etc., occur as ac- 
cessory constituents in those pegniatite dykes which 
have a wide distribution in many parts of the granitic 
areas of the State. Over 80 tons of liigh grade tan- 
talite have been raised from TVodgiiia. Uranium mill- 
erals IiaTre been met with in the TVodgina pegaiatites 
in Pilbara. 

Potas11-1)earing. minerals have a wide distribution. 
The presence of g l a u c o n i t  e ,  the hvdrous Silicate of 
iron and potash, has been prorecl in the mesozoic 
marine sediments in widely separated localities. A 
bed of g1auconite sand, over 30 feet thick, occurs on 

surface at. Gingin, lying beneat11 a thin stratum 
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of chalk, and vliat IS believed to be the same horizon 
was met with in a. bore put dunn in the metropolitan 
area for  arlesian nater, at a del)th o f  450 feet. The 
green sand p r u ~  ed t o  lie 20 eet ill tliicltness, and 
containet1 :ibont 16 per ceirt. o elnt1conite. 111 u n i t e  
(sulphate of  nluininiuin and otassiuiii) and j a r  o - 
s i t  e (,culpl~ate of’ iroa ancl 1 0t::ssium) have beeii 
Connd in  viilely sepai ateci lot.ahties i n  xhat a1tpeina 
t o  be siillicieiit clnaiitities to v~iiriant exploitation. 
Alunite occurs a t  L i i i o  

older kaolinise~l sedmicn 
300 tons of the mineral 

as de\ eloped in 
y been f’onnd i u  contain itotli jarosite 

(‘onsiderable and alunitc in consi(1erabIe i laanlity. 
attention has also been 
occurrence of potash (1 
the saline lakes of the 

C o a l s  of different geological ages are I inoi~n in 
the State, though the mineral has been mined t o  aiij- 

esteiit, in  rodis of ~~erino-carl)oiii€erous ape, in only 
one district, the Collie Coalfield, from which over 
5,000,000 tons liare been raised. Detailed snrveys ham 
been made of the field and a good deal o€ boring car- 
ried out, whilst an extension of the Collie field has 
been found at TVilga. Coal seams of a lover grade 
than those of Collie have been found i n  the Irwin 
River valley, \T-hich has been carefully surveyed and 
sampled, ancl the information so obtained has been 
supplemented by boriiig operations, resulting in the 
discovery of some fairly thick seains, of irregular 
habit. I Seareh has also been made in the extensive areas 
of the North-West and Kimberley Dirisions occupied 
by the carboniferous ancl permo-carboniferous form- 
ations, but they ha\-e unfortunately proved destitute 
of coal. The fact that a large proportion of the cen- 
tral parts of the State was high land and covered 
with a n  ice-sheet during this geological period fur-  
nishes an explanation as to IT-hy there are no coal 
deposits, for  there was neither snfficient vegetable 
growth to produce it, nor were the geological condi- 
tions favourable for  its accumulation and preserra- 
tion. 

Great interest has been taken in  Tl’esterii Australia 
in that  world-x-ide search for  p e t  r o 1 e 11 iii , a min- 
eral which has now become essential to industry, agri- 
culture, commerce, ancl cren the pleasures of life. 
Chief interest has centred in the Kiniberley Di+ion. 
At l iount  Vynne ,  iii T e s t  Ii‘imherley, the gas which 
bubbles up Creel!- in a hot spring has bee11 found to 
contain hpdrocarlions. I3ores piit clown to a depth of 
90 feet in certain rocks heliewd to lie o f  cai*boniferons 
Age on Price’s Creek in the Rough Raages about 100 
miles sonth-east of Xoniit TT’ynne have yielded 
positire indications of free petroleum : from a secoiid 
Lore in the sanw ranqes a salnple of clay containing a 
small percentage of free oil TVXS met with, whilst 
traces of mineral oil have been cletecied in a seepage. 
In East I<iniloerley :I hla& bitumen, the residue left 
by e~npoi*ation and n-eathering of an asplialtic oil, 
has been found occnrring in a xvxtlierecl h a d t  a t  
two localities fire miles apart, thus incliciiting the for- 
mer civcnlntion of petroleuin in  the district. 

The introrlnction o f  R P t e s i a n \I’ e 11 s into the 
inore or less arid portions of the niaritime dictricts of 
the State, .which suffer from irregnlar and scanty min- 
fall. is perhaps one of the most noteworthy of tlie ap- 

econoiiiic inineral. 
11 iiiiportnnl pai*t, 
eatcr part, iii the 

’ 

and is destined to  play a 

dew4olment of the distiicts, .;vliich development finds 
its expression in  an enhancecl stock-carrying capacity. 
with a frirtlier reflection in the increased ivoolclip. 

(I[  monographic accoLuits on what may be called re- 
gional niineralogy has been epareil by Dr. Simpson. 
Tliis coniprises- 

Detailed Mineralogy of Kdgoorlie and Boulder, 
with sl ecial reference to  the ore deposits. 
Culletin $2. 

The Xinerals o€ the hteeliatharra District. Bnlle- 
tin 68 

The Ninerals of Westonia. Bnlletin T 1 .  
Notes on the Kinerals of Qoonparrie and Coinet 

The 32 inerals of the Ashbunton and Gascoyne 

The Minerals of tlie IGnberley Division (not 

In ridclition t o  the abore, several important contri- 
butions to tlie inineralogical side of geology have 
been made bg nr. Simpson in the series of Miscel- 
laneous Reports, chiefly on applied geology :- 

A Neteorite f rom the Nuleri District. Bulletin 

Radium-Vranium ores from 

hionn7ite at Cooglegong and 

C‘oals froin the Collie Field. Bulletin 
TTO Kett. Neteori from Western Artstralia. 

A Peculiar Biotite (Anomite) from Ubini. Bud- 

The Bare Metals and their di 

Solve Fes te rn  Australian M 

Tale. T3nlletin 79. 

Talleys. 

yet printed). 

Bulletin S 3  (not yet printed). 

26. 

tin 4% 

letin 48. 

Bulletin 45. 

letin 48. 

ern Aastralia. Bulletin 59. 

id  and its Congeners, Tpitli special re- 
ference to the Chloritoid at Yampi Sound. 
Bulletin 62. 

The Chemical and Physical properties of some 
of the T)ouiiybrooB Building Stones. Bnl- 
letin 74, 

,I further iniportant contritiution t o  ,~eochemistrv 
has been niade by nr. Sinipson in  Bnlletin 67, wliicli 
is exclusively deroted to a tabulation o€ the nuiner- 
011s analysis of rocks, meteorites, and natnral vaters 
made in  the Geological Surrey Laboratory since its 
inception in 1887; vhilst an article on ‘‘The Pro- 
gress O F  ~Iineraloeical Reseai~l i  in T e s t e r n  Anstra- 
lia, lSOi-192P” is in course of pr 
Sinipson. 

Considerable proqTess has been lilac% in the domain 
of the petrological side of geology. One of the most 
notevr-orthy contribntions t o  the petrogi*apliy o€ the 
fnndaiiienta1 rocks or  the Gascoylie and West Pil- 
l n r a   oldf fields was inade l t g  lfr. J. A. Thonison, 
BA., M.Sc., F.G.S., i n  Rnlletin 33. 

Since the apliointiiient of a petrologist to  tlie staff 
in 1911 the knon~ledce sail of the iietrology of the 
f~~ndaincntnl  and other r o  o€ Tes te rn  Rnstralin 
has 1 ~ ~ 1 :  materinlly increased, and inneh of which is 
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einboclied in the balletins descriptive of the goldfields 
x i d  other districts. Aniongst the more important 
conliibutions inay be mentioned :- 

I’etrographical descri1,tion of some rocks f r o ~ ~ ~  

Petrological notes on some s lwimens from Ka- 

A s1)ccial series of petrograyhical reports on tlie 
nt %!oldfields has been prepared, e.g.- 

trology of Southern (‘ross, Tilgarn Goldfield 

the \iciiiity of’ I A e  Giles. I3ulletin 43. 

iioiv~ia. Hulletiii 47’. 

stonia. Bnlletin ‘71. 
ervations on the Roelis f r i m  

Ora Baiida, Broad i l r r o w  Goldfield. Bni- 
letin 5-1. 

l’etrogmpliy of the country between Ii‘algoorlie 
and Coolgardie. Bnlletin 5G. 

Petrology of par t  of the noi-thernmost portion 
o€ the ICdgoorlie Field. 

Petrology of i\leel:atharra, Mnrchison Goldfield. 
Fnlletin 68. 

Petrological Notes on some Rocks from the 
Terilla District, North Coolgardie Gold- 
field. Bulletin ‘73. 

General Acconnt of the Petrology of tlie Country 
between Larerton and the Sonth Australian 
Border, and Correlation of the Rocks with 
those from other Localities in Central Am- 
tralia and from the Western Australian 
Goldfields. Bulletin 75. 

The Rocks of Comet Vale and Goongarrie, North 
Coolgardie Goldfield. Bulletin 79. 

Petrology of the North-West, Central, and East- 
ern Divisions. Bnlletin S3. 

Bnlletin 31. 

I’ALBONTOLOGY. 

Palaeontological researches are  of snch importance 
in geological vork  in determining the relative age, 
succession, and correlation of strata that investiga- 
tions into the fauna and flora of formations consti- 
ttite an important factor in the early attempts in 
the de~elopnient of the mineral and allied resources 
of regions in which the stratigraphy has been but iin- 
perfectly worked out. Despite the fact that there has 
been no palaeontologist, as snch, on the staff of the 
Survey, a good deal of raluable work has been ac- 
comp!ished f o r  the Department by the late Mr. R .  
Etheridge, jnn., Director of the Anstraliaii Illuseuin; 
A f r .  F. Chapman, of the National Mnsenm, Mel- 
boorne; Mr. TV. Howchin, of the University of Adel- 
aide; Rlr. E. A. Newell Arber, of the University of 
Cambridge; br. Geo. J. Hindc, F.R.S., Dr. Ey .  
TT?oodmtrd, F.R.S., Mr. R e s  W. Bretnall, of the Aas- 
tralian Muse~ini; and Mr. I;. Glanert, of the Western 
Australian Museum, formerly field geologist on the 
staff of the Geological Survey. 

Crcmbrialz.-Mr. Etlieridge, j tin., in  Bnlletin 72,  
gave some particulars regarding the obscure organ- 
ism, Circ:aizelki, which had been found in  the Saltsr- 
ella Limestone of the Ord Rivei. in the Kimberley 
Division. 

Devoiziarz.-DeBaite !)roof of the occurrenee of a 
Dex-onian fauna in  the rocks of the Napier R a q ; ~  
in the Ii‘iinberley Division is gilwi Dr. 137. TVood- 
ivard in Bel)ort 7, Bnlletin 3F. 

Carboi~i]’erozis.-Valuable additions to our  Bnom- 
ledge of fossil types l i ~ r e  been made by AIr. R. 
Ettieridge as the result of n close study of the col- 

lections from the Gascoyne River l-alley iuacle by 
BIessrs. A. Qibh I\~iiil!aiid iInd 13. W. B. Talbot. 

Etlieridge iis the result of researches into the fossils 
colleetcd by 3;r. (‘. F. \’. ,J 
River Beds, which ale fully 

to  oiir 1:non~leilgc of tlie Car- 
buniferoils 1’0 of the North-TTTest and Kimber- 

svlted l’roni the \vorli of Mr. R e s  
. Rretnali, of the dnstralian Srusemii, which it is 

contemplated publishing in  the nest bulletin of the 

-1 !eserilitions of a series o E 
beds of the Collie Coalfield, 

tocctlier with that of an interesting series of  foua- 
minifem occurring in the sandstones interbedded 
v i th  the Coal seanis hare been given by Mr. F. 
Chai inan in Report 11. of Rnlleiin 27. 

Jut.assic.-~~altiable additions have been made to 
our knovledge of tlie Jurassic flora of Tes te rn  Aus- 
tralia by Mr. Newell Arber, of the Palseobotanical 
Uqai tmei i t  of the University of Cambridge in  Bnl- 
letin 36. Mr. R. Etheridge, jun., examined the col- 
lection of Oolitic fossils from the marine beds of 
the Greenongh River district, and a considerable 
number of new species has been discovered, of which 
descriptions and drawings are  given in Report 111. 
in Bulletin 3G. 

Cvetaceous.-A considerable amount of work has 
been done by Messrs. Etheridge, Homchin, and Chap- 
man in  connection with the organic remains of the 
rocks of the Cretaceous System, the fanna of mhicli 
is r e l y  rich and contains ninch that is important and 
new. The results of the researches of these gentle- 
men w e  set out ilz extenso in  Bulletins 27, 55, and 7 2 ,  
2nd have been snmmarised on pages 15 to 47 of the 
SmnnarT of the Geology of Western Anstralia, 
which forms Chapter I. of the Mining Ilandbook. 

Tertiary (and Post-Tertiary ) .-An important ad- 
dition to our knomledge has been made by  Dr. Geo. 
J. Hinde, F.R.S., on the marine sponge rock of 
Norseman on the Dundas Goldfield, ~ ~ h i c h  forms part 
of the Plantagenet Becls, outliers of ~ h i c h  have been 
found on the shores of L&es C o n n  an3 Dundas. 

Pleistocene anc7 Reec?zi.-An extinct genns o f  t he  
Alaeropodidae (S fhe i iurus  o( ~9z to l i s )  has been 
fonnd in  the Mnmiiiotli (‘ave th- Coastal Lime- 
stone Series O C  the Nargaret River in  the South- 
T e s t  Division, and has been described by Jlr. T,. 
C:laucrt in  Balletin 36. 

Ce//c:.al.-In addition to the prex ionsly me:itionect 
pakeoiitologicd in\-estigations, there are still large 
collections of fossils x41icli yet m a i t  examination niid 
description by trained pakeontologists. It is hoped 
to haw this work, mhicli promises to  yield important 
resnlts, carried out a t  an early (late. 

PI<\-SIOCiR.\PIIY. 

.in outline CJI ilie I’h ograpliicnl Geology t j C  

JITesterii Aiiskralia, l‘orniing one of the series of Rul- 
letins designed to  inclitde soiue oC the more specisl- 
ised sides of Western A4ustralir,n yeoloqy, was pw- 
l’ared by ilfi-. J. ‘I?. ;Jutson, R.S<., and forms Rnl- 
letin 61, wliich Tvill for niany years to mi le  remain 



10  

ti staiiclarct ivork on the subject. This ollicer also 
prepared a special chapter on the Physiography of 
Western ilnstralia in its relation to  Proslsectiiip, 
Mining, and certain aspects of i d e r  supply, 7, hich 
forms Chapter 111. of the Mining IIandbook. iZ. 

good deal of valuable pliysiographical work has been 
acconiplislied by Mr. N. TV. B. Talbot in the to1)o- 
graphical mapping which he has carried out eoncnr- 
rently with his geological survej-s in the sonmvhot 
inaccessible and arid regions of the State, and which 
forin the foundation upon which the work of fatare 
iiir-estigators must be based. Such topographical 
maps do a good deal to  promote an exact knovledge 
of the country, and are in this svay, apart from their 
many multifarious ecoiiomic uses, capable of being 
inade of considerable educational ralue. 

GCNICIIAL. 

ot geological Bnowleilge must iu all cases prececle the 
application of such knowledge. it f o l l o ~ ~ s  that, in ordei 
to ap]Jly it, the facts must first be collected, and wheri 
collected they must be prepared for  use. The real 
value attached to  such knowledge depends rery largely 
upon the ease ~7itl1 which it can be obtained when re- 
quired. The results of sncli geological inmstigations 
as halye been cai-ried out since lS9G halTe been made 
available to tlie public in four clistinet forms: h~iiiual 
Reports, Bulletins, Xemoirs and Maps. A s  the offices 
of the Geological Survey are naturally the centre for 
authentic reference to the applied side OP geology, the 
iieed for a general index to the whole of the geological 
and cognate reports was felt, and in 19lG a General 
Consolidated Index of all the reports issued by the 
Gorernment %between the years 1870 aiid 1910 was pre- 
pared and published as Bulletin No. GO, as one of the 
literary contributions to the methods by which the 
exploitation of the niinernl resources of the State 
ronld be legitimately fostered. This was supplemented 
in 1919 by the preparation aiid publication of '%riding 
lists” to  further Pacilitate reference, viz.- 

(a) Geological Reports arranged under Mining 
Centres and other localities, with the refer- 
ences to  the publications in which they inay 

It being generally recognised 11 

“ I  

be found. 
[b)  Reports on Metals and JbTiner-als arranged 

under localities, with the reference to the 
publications in n-hich they may be found. 

(c )  Geological %laps arranged under %lining Cen- 
tre and i n d i d u a l  locality, with the refer- 
euce to the publication in which they may 
be found. 

Id) Geological iiIaps arranged under Goldfielrls, 
Mining Districts, etc., xvith the reference 
to  the publications in 1-hich tliej- may be 
found. 

In  addition to  these the following Maps liare been 
specially prepwed :- 

( e )  %lap of ITestern Australia sho 
localities at -\r.hich ‘ITseful 
Artesian Tl’ells occur, together .i\.itli the 
boundaries of the Bolrlfielcls and other &fin- 
ing Districts. 

Austrtilia shon-inc the fonv 
i series of Qecilvqie~l Sketch 

Ktal~s and cstlic~ Crecdogicnl X’apc; issuetl 
since 1896. 

S O ~  PROBLEMS AWAITING SOLUTION. 
i t  has been deemed ad+able to  briefly indicate 

some of the problems in connection with the geology 
of the State, which in the public interest call for solu- 
tion. 

J k s p t e  the fact that a good deal has already been 
aceomplijhxl, thcre is still much that requires eluci- 
dation in coiinectioii with the geology and inineral re- 
sources of’ the State, riz. :- 

Knch iiiapping in those portions of the Pre- 
Cambrjan Plateau, for the purpose of the produc- 
tion 01 geological maps of known mineral areas, 
the I ecoiiiiaissaiice survey of lesser known geo- 
logical areas, and in-iestigation in more or less 
clet ail of the stratigrqiliy and structural geology 
of tlie associated bedded metamorphic rocks, with 
the view to the cliscorery of fresh mineral fields. 
The map of Western Australia showing the four 
miles to  the inch series of Geological Sketch Maps 
and other maps issued since IS96 (published with 
the Anniral Report for 1920) indicates in *a 
graphic inaiiiier how mu& yet remains to be ac- 
complished in this direction. 
d much more thorough in\ estigation into the 

stratigraphy of the large area o f  mesozoic and 
tertiary rocks mliich are bo highly developed in 
the maritime distiicts of the State, and wliich are 
of considerable ecoiiomic d u e .  

A close ancl detailed surrey of those areas in 
which the possible extension of the Collie and the 
Wilga Coalfields may be looked for. 

Nuch more field work, supplemented by labor- 
atory investigations in mineral technology, with 
the view to aiding in the derelolsment of the Salt, 
Gypsum, Limestone, Asbestos, Mica, Phosphates, 
ancl otlier materials utilised in the ai%s and indus- 
tries, all of which have a wide distribution in the 
State. 

A more thorough investigation than has yet 
been found possible into those multifarious petro- 
logical problems which haw such an intimate 
bearing upon the genesis of the ore deposits of 
the State, and the conditions which govern their 
deposition and to a ceitain degree control the dis- 
tribution, extent and ralne of the mineral de- 

iferous arcas of the State. 

the State, inaugmatecl mith the publication of the 
“Outlines of the Physiogmp 
State,” which was publislie 
during the year 1914, and 
tween the majou topogaphical features and the 

Researches into the topopaphical f 

maintained. 

-- 



PRINCIPAL RESULTS O F  THE 
FIELD OPERATIONS. 

___- 

YEAR’S 

1.--TkLE l’KO(lt1iESS OF EIORING F O R  COAL 
ON THE lR\T‘IN RIVER AND SUREOUND- 
TNG LHSTRIC‘T, ANT) ITS RESULTS. 

(A. Gibb Ilaitland.) 

lhrjiig tlie last quarter off a century a good deal 
o f  boring has been carried out in the district in which 
the Irn% River Coalfield is situated, n-ith, inter ulia, 
lhe object of defining tlie area cov?red by the Coal 
l\Ieasores, their probable extension beneath the Meso- 
zoic ancl h’en-er Rocks, and testing the seams in the 
coal-bearing belt ont-cropping in the north and sontl: 
bralielies of the Irwin Riwr. 

The following table gives a list of the various bores 
arid other cognate l~artic~dars :- 

Dcl’tli in feet. 
1)ongnrra . . . . a>111 

Afiiigenen? So.  2 . I .>b 

Eradn (cleel> bore) . . 1736 
Musk’s . . 1,006 

. . 7 , F O T  l’nrclarino . . 
Geralcltoa (To\inj . . 4SBU 
GeralZLtoll (Racecourse 1,531 

Xnllerra (417Gk.) . . 1,41S 
Rockatea (Tenindeva) 

Gnlly, 16 shallow 
bores . . . . Mas. 300 

C., . 
li emarks . 

S o t  bottomed, 
Not bottomed 
Not bottomed 
Bottomed, Granite 
Not bottoiiiecl 
Not bottomed 
Not bottomed 
Not bottoiiied 

Granite at 41-54ft. 
in two holes. 

lrniii River No. 1 
(P.W.D. j .. 674 G thin coal seains 

met with 
Irwin River No. 2 

(P.W.D.) , .  723 7 coal seams met 
with. 

Dongurra Bore.-The bore at Dongarra was 
put down with the dual object of testing the possible 
seaward continuation of the Irwin River measures 
and the lilieliliood of their containing coal seams, as 
well as to indicate whether any artesian water-bearing 
horizons were to  be found in tlie strata. After having 
reached a depth of 2,111 feet below the surface, opera- 
tions ceased owing to the capabilities of the drilling 
plant having been exhausted without tlie important 
objects of the bore having been attained and the base 
of the formation unequivocally reached. A thin coal 
seam, four inches in thickness, was met with at a 
depth of 265 feet in a bed of sandstone 45 feet thicl;. 
This coal, which proxTed to be of unworliable thickness, 
I:ad the following composition :- 

Moisture . . . . 13.13 per cent. 
Volatile matter . . 29.47 ,, 
Fixed carbon . . 49.40 ,. 
Ash . .  . . s.00 ,, - 

100.00 

1-nrcluriizo Bore.-The Dongarra Bore Iia~ing failed 
t(J penetrate the Coal Measures and the inain object 
ol‘ the boring operations being unacconiplished, it was 
originally ieconimencled that a bore shoulcl be put 
clo\vn at Strawberry, near the junction of the Lockier 
aiid the Irwin Rivers, bnt it  as ultiniately decided to 
bore a t  Yardarino. Operations mere coinniencecl anil 
boring continued to  a depth of 1,607 feet, when the 
IOSS of the tools in the bore liole necessitated q w m -  
lions being stol)pecl, without any coal seains being nirt 
n.ith, or apparently the Coal Keasnres being en- 
connlered. 

~geizeu: Bore.-Some years later a bore was put 
clown by the Governinent alongside tlie railway line a t  
Mingenew, nnd carried c lonn  to a vertical depth of 
736 feet. The bore hole passed though some\diat 
incoherent sandy strata, aiicl ended in a grey clay- 
shale, containing undeterminable plant remains with- 
out encountering any coal semis. 

Geruldiois T O L O I ~  Bow.-A bore was put down in 
the railivay yard at Geraldton to a depth of -120 feet, 
after passing through alternations of sandstone. A 
seaiii ot‘ coal 10 inches thick ivas met vith at a depth 
of 120 feet, in addition to  other thin coal partings ii.1 
tlie beds beneath. Operations ivere discontinued on 
eiicountering granite at $20 feet .  

Gercildtoi~ Rucecoscrse Borc.-Another bore hole was 
put clown at the Geraldton Kacecourse to a vertical 
depth of 1,331 feet, the bore passiiig through sand- 
stones and shales with occasional limestones, but no 
coal seains were met with, and becl rock was not 
reachecl. 

Erndic Uores.-lloring operatioiis were iiest carried 
out oil Clie Greenoagh River where it is crossed by the 
Geralcltoii-~Seekatharra Railway. Four  hand bores 
were put down to depths varying from 121 feet 6 
iiiches to  1 0 1  feet, and sime rery inferior brown coal 
was inet with. A calyx bore was put dowii to  a deptli 
of 297‘ feet, and at 118 feet from the surface a sis- 
feet seam of somewhat weathered coal was encount- 
ered. The bottom two feet of this seam had the fol- 
lowing composition :- 

Moisture . , . . 9.59 per cent. 
Volatile hydrocarbons 40.28 ,, 
Fixed carbon . . 37.97’ ,, 
Ash (white) , . 12.16 ,, 

-- 
100.00 
_.- 

and a calorific value of CJ900 B.T.U. This coal is 
superior to that in the hwin  River and equal to that 
of the lower grades of Collie coal. Since the area of 
available Crown lands near these shallow bol-es was 
limited, it was ultimately decided to put down a deeper 
bore about a mile distant. This bore, known as Hind- 
ley’s, was carried down to a depth of 736 feet, when 
cjperations were suspended, no coal seams having been 
inet with, and bed rock not reached. 

MusPs Bore.-Another bore lmown as Musk’s was 
put down at a point about two niiles l o m r  down the 
Greenongh River near Eradoo Pool. This bore hole 
reached a depth of 1 , O O G  feet, anil penetrated the coal 
nieasures to a depth of 6773 feet, but no seams of coal 
were encountered. The bottom 330 feet were carried 
down through solid grey shale, mliicli formed part of 
tlie non-coal-carrying loner carboniferous strata. 

Jf26&24~( (&i;-JfiZe) Bore.-A bore hole was pnt  
down at the 472 miles post 011 the Geraldton-Cne rail- 
TTay line. Operations were carried on t o  a depth of 
1,41S feet, wlien, owing to difficulties connected wit11 
the boring, the hole was abandoned. In  this bore hole 
no seanis m r e  encountered and bed rock was not 
uneqnirocally reached, though the shales iii the cIeepei’ 
portion of the ground appeared to  reseinble lithologi- 
mlly the beds of the non-coal-beai.illg Lower Car- 
boniferous form a t’ 1011. 

I < O C ~ U ~ L ? C L  (Tenim?ewci) Gzi11!1 Bores.--Sixteen shal- 
l o ~  bores, the deepest being about 300 feet, were piit 
clovn along tlie course o f  Koekatea (Tenindeva) 
Gully. These bores vere so planaed that the whole 

area mould be thoroughly tested. I n  one 01 tlie bores 
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suiii\ a t  a point a little ilistarrce to the \Test o f  thz 
ea ('reek n itli the Greenough liiver 

a. h l  of black carbonaceous shale, 10 feet in thicL- 
ness,  as eircomtereil at a (lepth of 120 €eel. The 
bore hole was carried tlonn to  a depth oC 2% feet, 
bnl no other indicatioiis o f  coal seams were inet mitli. 
Tlie remlts obtained by rhis series of bores ilemou- 
stralecl tlie presence of tlie coal nieasnres, t h o n d ~  111-1 

coal seains were inet with iii ajiy o f  thein. 
I t  ~ d l  thus be seeii that a good deal o f  boring hai 

been carried ont by the State, lia\ing for  it\ object 
the delimitation of the area occupied hy the Coal 
Measures beneath the COT er of Jurassic and more 
12ece;it Strata. DiI[iculties coiineeted Tvitli the boriu, 
plants precluded operations being eoinplete1,y carriect 
out; hence one of the purposes lor  vhicli the boring 
i ~ a s  designcc1 remains unfullilled, and the information 
sought Cor by these means has. not been obtained. 

Subsequent to  these operations l ~ o d n g  T V ~ S  nnder- 
talien at thc expense o i  the Treasury in that portion 
of tlie upper readies of the Irwin River valley occu- 
pied by the Coal Measures. The boring in this area 
was of necessity soniediat restricted owing t o  the 
fact  that by far the larger portion of tlie possible 
coal-bearing lands in the district ~x*as lield by the 
iificllancl Railway Company (uiider a title v%icli re- 
serrecl to that corporation all mines and minerals 
whatsoel-er, and the right to at all times prospect 
ailcl mine l o r  tlie same), tliw necessitatiiig rery care- 
ful consideration being given to the general interests 
of the State rather than t o  those o€ a private cor- 

Ion, shafts vere sunk by a private syndicate, and in 
one of the shafts a seam of coal was met with a t  a 
depth of 43 feet. An analysis of a. sample of this 
gave the following result :- 

Moistnre . . . . 9.45 per cent. 
Volatile Hydrocarbon 32.59 ,, 
Fixed Carboii . . 49.17 ,, 
Ash . . . .  . . 5.76 ,, 

100.00 ), 

c__ 

-- 
The Calorific n l u e  of this proved to  be B.T.U. 
10-194, which n-as the highest recorded from the fiel?, 
and attribntablc in part to  the low percentage of 
asli and also t o  tlie tboi*ougli a i r  drying to  which the 
sample liacl been exposed prior t o  its being receiwd 

1 PnrT-ey Ial>oratory for analysis. If 
t' coal of this grade and o f  TvorBable 

on ihe field, then tlie pos\ibil 
of its esclnsire use 0x1 tlie IIurcliisori Iiailwny syst 
wou.ld become a mnattei, of serious consideration by 
the Gorerimient, and  odd inroll-e the constriiction 
oC a hancl i  line to  eitlier the Woagan Rills o r  the 
Geralclton-C'ne rai l \wy systems. 

Systematic boring 01 aatioxis m r e  tliei.efore mider- 
talien in the sontli branch of the Iririn Hiwr  at sites 
wliieh had been fixed by n geologist i n  the field. 

S o .  1 P.ST'.D. Bore, ,(?ozith Cmilth, lr ir in  Rirer.  
No. 1 P.V.D. Bore was carricd don-n to n depth of 
out 6'74 Ceet and proT-eil the existence of six tliiii 
inis of coal al. the following depths :- 
Depth. from Puri'ac*e. Tlricliness. 

Seet. ft. in. 
342 . . . .  . .  1 0 
:I51 . . . .  . .  1 0 

. .  . .  J 6 
il l0 . . . .  . .  1 0 
457 . . . .  . .  1 0 
460 . . . .  . .  1 0 

,,-.- 
. ) . ) I  . .  

Nline o f  tlie coal seams pro:-ecl to  be of a workable 
tliicltness, a i d  tiierefore of 110 ralue \~liatever. The 
operations demonstrated tlie 1 atchy nature of the 
seains and confirmecl the results ohtained by previous 
s h : ~ l l o ~ ~  boring and morliings carried out both privately 
and del1ai tmentally. 

~VO. 2 PTT.D. Bore,  Sot( ! I l  Br 
No. 2 Eore 11-as put clown about a mile to the south 

of No. I, close to the riwr, and continued to  a depth 
o€ '723 feet. It prored the existence of coal s eam 
at the folloniiig cle1,ths :- 

Del ,th from Surface. Thickness. 
ft. in. ft. in. 
451 6 . .  . .  4 2 

525 0 . .  . .  12 0 
541 0 . .  . .  2 0 

0 . .  . .  2 0 55'7 
5e-1, o . .  . .  1 0 
591 0 . .  . .  0 9 

C'areful aiialgses were made in tlie Geological Snr- 
r e y  Laboratory of the more important of these seams. 
The 4ft. 2ia. coal seain is a Erin hydrous bitnminons 
coal siinilar t o  lhe older Collie seams, but its high 
ash and moisture content makes it of little or no 
value for  any industrial pnrpose. An analysis of it 
gare the following results : - 

460 o . .  . .  1 e 

Top. Centre. Bottom. 
Per cent. Per cent. Per cent. 

Moistnre . .  . . 22.71 23.16 24.86 
Volatile hyclrocarboiis . . 24.S4 2S.02 25.60 
Fixed carbon . . . . 27.96 29.85 2G.OG 
Ash .. . .  . . 24.49 18.97 20.45 

100.00 100.00 100.00 

Calorific Value B.T.U. . . 6298 7312 69GG 

- - -  
- ~ -  

The Isin. seam at 460 feet is similar in its essential 
characteristics to  the one previously mentioned. An 
analysis showed its composition t o  be :- 

Noisture . .  . . 26.52 per cent. 
Volatile Hydrocarbons 26.40 ,, 
Fixed Caubon . . 32.98 ,, 
Ash . . .. . . 14.10 ,, 

Calorific Value B.T.U.-7447. 
The thickness of the seain precludes the possibility 
of its being ntlised for 1:nrposes for which it would 
be a possible fuel. 

The 12ft. seam at 525 feet prored to be a non-caking 
hydrous bitnminons coal illi that  cliaracteristic 
~ o o d y  appearance -rhich is geiierally fouiicl assoc- 
iated with a high asli conteiit. Analyses vere  made 
of tlie coie, .;vliicli, €or this piiq ox?, \ m s  divided into 
four equal sections of three Peiit each, and the Pol- 
lon iiig results obtained :- 

'CO~J .  Upper Lower Bottoin 
RPiddle. Middle. 

547 c/; % % 
. . 21.30 21.06 20.42 21.46 

'i'ointilc IIydiocnrbons 25.92 2T.94 28.48 24.92 
3'ised Carboii . . 21.99 27.11 27.50 25.38 
dsl1 . .  . . 17.30 23.SS 23.GO 23.24 

100.00 100.00 100.00 100.00 

('alorific T-alnc. I3.T.T'. &SS6 5397 6121 5722 

__- ____ ___ __ 

- - __ 

l ~ o .  after air (11 rill(: 
r - -  > for 5 tlnYr . . . . L I i S  G l T . 5  6678 6245 

c/  v /< 740 Yo 
iroii t l l l  . .  . . 1 4 . j : )  l:;.l(; 12.18 14.28 

l'hc heutiiig I alne O C  tlie ctr:il ;is it woiilcl reach the 
consumer is represented by the figures g iwn for  the 
calorific value after air drying € 0 1 8  several days. 
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The apper  portion of the seam gave the highest 
cent. below 

A special and urgent visit  as made by Rlr. Fielcl 
hough it is about 20 Geologist IVilson to the Fitzgeralcl River, and a few 
lge collie coal. The ash content days del-otecl to a general exarnination o f  the more 
risible for  the low riiic wliies. iniinecliate yicinity ol: the site of the boring operations 

then being carried ont b g  3Iessrs. Martin and Perliins, 
and in  collecting samples f o r  c1el)artmental in\-estiga- 

resalts of the analyses of tlie samples failed 
the presence of rock oil or any evidence 01 

ce in the locality. 
T V ~ S  1)aid to Rreuier Bay by the Assistant 
Mr. Glatchford, to innst igate  the claim 

lint forward by Xessrs. Rlartin and Perliins that free 
petrolenm hacl been struck in  R bore hole subsequent 
to the elate of the field inyestigations by illr. TTGls011. 

Irwin River Field give a fair  indes o f  the type of The bore hole, which \ms 351 Peet deep, has been 
seams occnrring, and there is no reason whatever carriecl d o m  throng11 weathered granite and allied 
to anticipate any iinpron?nient in quality to  a rleptli of 300 feet, and thence onx-arc1 to 
should the coals di ed in the houing oiw-ations The observa- 
be opened out and n-orkecl. made by RIr. Glatchforcl, vhich are detailed a t  

The geological structure of the field, being as it length in  his r q m t  on the cores from 120 to 334 feet, 
is so closely situated to the bounclary (fanlt?) which to  which depth tlie bore had been cnrried since the 
marks the limits of the coal measures to the east, risit of RZr. TTiIson, show that there are no seepages 
slioim, as may be seen on the geological uiap (Plate of mineral oil in the bore hole in question, neither 
I., Bulletin 3 8 ) ,  that there is not U xzy  large area are  there any signs of tlie occixreiice of such seepages 
of cod-bearing gronnd remaining in the hands of 011 the snrface, nor on the m-ateu in the vicinity. Care- 
the Cromn. Tiil clieiuical analgses in  the departmental laboratory 

The coals of the Irx,iii River were deposited in  shomcl n o  trace of rock oil nor any other k n o ~ ~ n  resi- 
shallow water imcler rapidly changing conditions, cluums in the s a q d e s  collected by Mr. Blatchford be- 
tending to result in  the formation of very lenticnlau tween the depths OC 120 -feet and the llottoiu of the 
seams and beds of an erratic chnmcter. This feature bore. The oil in  the r a t e r  coming fro.om the bore hole 
may be observecl in  semral places in the hanks OP p o \ e d  to be the lnbricant used in connection .i\.itli 
the Irmin Rirer  and has been demonstrated by the the boring plant. 

In  order to correctly iinclerstand the structnre and 
dy completecl on the eastern coaxtitution of the Fitzgeralil Rirer ralley, it has 
ver coal!ielcl has been suR- beell cleenied necessary to gi1-e a brief aperglc, of its 

cient to determine tlie qrrestion of the lilrelihood of the salient geological features, f o r  the geologist has to  
occurrence of coal seains of coinniercial cpality in  deal prin1arily tyith tlie stratigTapliical location of 
this portion of the district. rock-oil. 

There is, howerer, x possibility that in the wstern The geology of tlie Fitzgerajd &-er i-alley has been 
portion of the area, somevhat remote from the n m -  the silbject of official reports since the gear 184s. The 
gin of the basin in mhicli the seams were deposited, first report T T ~ S  illade by Nr. J. S. Roe, the S:ur\-eyor 
any coal beds occnrrin  odd be freer from ash Ctcnpral, l&o &-pril)ed the OCCiirl-eiice of 3 co:ll seaxn, 
ancl o€ generally a some hat higher quality. A bore ]lvillg hor.izontalIy, aiicl idiich had- 
hole pat d o m  to a sdfi ent devtli somewhere in the a ligneour np~)eauaiice, :in& in soiiie places, T V ~ S  in 

to be erenly distributed throngh the 
coal, aiid on that account cannot be rednced by any 

feet in granite or  Simiitic gneiss. 

vicinity of LTrella Station (E. of N. '74) ancl Yarn- 

the fold into .irhicli the Carboniferous and Perino- to of goose,s egrg. 
Carboniferous rocks hare been tliromn, shonld clefin- 
itely settle the qnestion for all time. 

ccete& paribus, bearing i n  mind the conditions, etc., 

land Railvr-ay, he carried oiit c i t i \ ~ e  area? 
not held by this corpor a t '  1011. 

th 

con . 
p e t  not perfectlj- formed, the ~ o o i l p  fibres being 

Eitniiien T V ~ S  found in it from the size oP n pea 
gadee 011 the Rix7er 011 tile flank of S t  rd aiiil strong, encaseit in a crust of soft black 

In a I"al,er eoullunn~catec~ to Geological 
OP London i n  tlie year 1S61, BIr. I?. T. Gregory 

State borins Tvith this purpose in riew shonld l~oillteil TT-ith to the occulrrellce of coal 
tllat- 

trnc Scalll has not yet beell 
fomii1: tlir ~riiown 1 w l  is 1iouizonta1, resting unconforin- 
ab17 iqioii the edges o€ highly elevated carboniferous 
shale.;, and contain.: maiiy dis t inct  fragments of oiily 
scmi-fos.iilised wooil and nieces of iiifnsihle resin : it is 

regarding the tenure of the l a d s  held by the %lid- on tile BiT7er 

i n  in1niedintc contact -ritliAa hanil of grceasaniI o f  sereral 
Iinnilred feet in thiclrncss, siinilnr hi appearance to  the 
TTppei Greensand in the isle 3f 
uiidcr ou OTW l+ig I eoiild not  asce 

In the yenu 1P73 tlie Rev. Rlr. Nicolay, \vho at 
that time neteel as gcnlogical a&-iser to  the Govern- 
ment, issoecl a report on the Geolorzical Featnres of 
the country lietreen Brenier Bay and the Fitzqei*alil 

The desirability of ascertaining diether  supplies ol' 
petroleuni are to be i'oiind on the Souih Coast of 
Testern Australia has resnltecl in attention being paid 
to the ralley of tlie Fitzgerald River, where the exist- 
ence of a coal seam and other sedinientary rocks was 
notecl by &cr. ,J. s. Roe, tile S11rreyor-Genpral the 
year 1S48, 

Riwr,  Soiitli Coast, d i i c h  v a s  accompanied by R 

geological map. This gentleinan had a shaft pu t  down 
u p o n  the coal seam described by  BIr. J. S. Roe. The 
bed- 
mns foiinit t o  h e  tly Aye feet iii thickness and! of thc 
w i l e  Cllninctrr tllronqhout, but it neither presented the 

'vToiir~i. *col. Soc., Xay ISFI, p. 450. 
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thin laminae of coal nor the sinall iiiasses of bitumen 
~ h i c h  Mr. Roe describes. 

I11 the year 1S90 Mr. H. E’. TTToochard i-isitecl the 
Fitzgerald River, and examined the old coal shalts aim 
the material occuirring in them. This officer reliortetl 
that- 
the coal when dry being found t o  coiisist of a bro-mi 
peat-like substance full of quartz sand nnd fragments, 
mhicli mould not kindle alone, but  hen burnt in a fire 
gave a pungent bituminous smell. 

further investigations proved that these shafts a t  a depth 
of about 10  feet encountered Iraolinised slates, contain- 
ing iiunierous quartz leaders, ivhich  Porniation i ~ a s  also 
exposed in the cliff-like banks of tlw river capped by 
saiidstones containing casts of recent mollusea. 

Mr. Woodward’s report and ii )s showed that the 
ralley of the Fitzgerald was ca ecl ont of ancient 
crystalline rocks, covered by  a thin deposit of recent 
or tertiary rocks, Porming flat-tolq,ed hills v i t h  steep 
cliff faces, i n  places about 100 to 155 feet in height. 
Furtlier confirmation of and additions to, the geologv 
of tlie ancient rocks of the Fitzgerald Rirer n’as mxde 
by Mr. T. Rlatchford in a report on the country be- 
tween Hopetoun and the Fitzgerald Rirer. published 
in the Animal Report o f  the Department of Mines in  
the year 191S, pages 72 and ‘73. The recent risit o f  
Mr. Wilsoii added to  the ofEcial inforiiiation arailable, 
and though no systematic or detailed geological siir- 
vey was made, his report ap1pl’endnil. i n i e i  ((Tin, points 
out the highly inclined nature arid i-aryinq strike of 
the pre-tertiary rocks. 

The geological observations to which brief reference 
has already been made h w e  an important bearing II~IOII 

the possibility of the occcLrrenc 
Fitzgerald Riiyer. Reference 
earlier paragraph to tlie occiirrenee of iyliat Mr. Roe 
originally described as bitumen occnrring in  the coal 
seam originally noticed by 
Dison snbmittecl t o  the Ro 
tialia a paper entitled ‘‘Notes on the 
beds of the Fitzgcrald Rirer.” . ’Dison, n-ho lia4 
specially risited the Fitzger 
thought some connection migl tmeen the knomii 
occurrence of the bitumen and teil beds of coal, 
but, niifortunatelp for tlie 11 inyself too,  the 
supposed coal m-as iiothiiiq but a fe\r verT thin beds of 
broini lignite, more or less mixed with qu:lrtz pebble9 
and ivith fragments of the gum of the grass tree, and 
portions o f  the seed vessels an6 l e a ~ e s  of encal?.ptns. . . 
Mr. TTTilson ileroteil s al attention to  the nccui*- 

reiice of these so-called kernels occurring i i i  the 
lignite of the Fitzgerald Riwr,  iii viev o f  the lxm-  
ing -\yIiich sixh might hare  on the possible occurrence 
of crude petroleum in t h  district. Those referred to 
in Mr. TTTilson’s report e fomirl i n  all sizes up to 
that of aboiit a hen’s egg. With better opportnnities 
than iTvere a n d a b l e  a t  the time Nr. Dison’s o1)ser.r.a- 
tions Tere made, nr. Simpson and the officers wwk- 
ing under his direction hare, as may lie seen I?? :I 

reference t o  his report on the results of the in\-esti- 
gations carried ont on the samples collecteil I n  AI?. 
Wilson, shown conclnsiveIy that the li-c-rnels in rjue.;- 
tioii are fossil resin of regetable origin, and as sne!i 
are no indication whatevei* o€ the occiimeiice of min- 
eral oil. ~ 

Prior to  the present boring operations i t  is reported 
that two prirate bores had been p’ut donm in the lo- 
cality: one is said to  he 2lG and llie otl.er 397 feet 
dcep. These are stated to  hare  passecl tlirmigh twn 
seams of lignite 1 6  and 1S feet in thickness. The 
site, homrer ,  of only one of the bores iii question 
has been located on a plan and !here i s  neither re- 
cord nor sampIes a~ai lab le  of the rocks liirrcecl. 

The significant obsermtion e as made tliat- 

The bore in progress at the time Mr. TVilson visited 
the Fitzgerald Rirer  is shown to be situated practi- 
cally iritliin the area occnpied by the older beds of 
the Fitzgerald Rirer ralley, x-hilst the niaterial pene- 
trated consists of material such as would be clerired 
fioin tlie granites and allied rocks which form tlx 
portion of the mrtershed abore t 
Snsetta x5th the Fitzgerald. 

There is no actnal indication of the occurrence of 
petroleum and its clerimtives in any member o f  the  
geological series exposed in the Fitzgerald R i w r  ant1 
its tribcilaries, and there is nothing in the l;-lio.Cr.ri 220- 

logical constitution of the river \-alley in question to 
leiid eiicouiragement to the belie€ that indigenous crude 
peti-oleinn esists. 

APPENDIX A. 

By R. C. Wilson, B.Sc., B.E. 
As instructed, I left Perth for the Fitzgerald River 

on  Thursday, 11th A411g11st, and arrived at the site of 
the bore o n  Saturday, the 13th inst. From Broomehilt 
the journey was done by motor, the route being along 
the old Ravensthorpe roid as far as the rabbit-proof 
fence, domi the feiice to the 241 niile post, and thence 
along a bush tracli t o  Perkins’ camp alongside the river. 

Three days were spent in an examination of this 
locality. Particular attention was given t o  all the sup- 
posed indications of oil pointed out t o  me by Mr. 
Perkins, the prospector, and a Mr. Martin, mho I under- 
stand is a11 analytical chemist and a director of the 
South-Western Oil Company. These gentlemen mere 
also present ivheii I took niy samples, and were, I think, 
perfectly satisfied that they mere fairly representative. 

The following is a list of the samples which I handed 
to Dr. Siuq~son fo r  examination, aud fo r  deterniination 
of existence or othermisc of mineral oi l  contents :- 

A sample oE the supposed seepage at Jona- 
cooiiaclc Rock. 

,4 daniple taken by Mr. Martin of the Jona- 
cooiiack rock near the supposed seepage. 

Tiro sanialer of core from the bore a t  depths 

THE FITZGERALD RIVER O I L  DTSTRTCT. 

No. 1. 

No. 2. 

No. 3. 
of 32ft. and 45ft. 

No. 4. Two saniples o f  core from the bore a t  depths 
of Gift. aiid Vf t .  

30. 5. Two sninples cf core from tlic bore a t  ilcptlis 
of 90ft. and 99it. 

No. 6. TTTV samples o€ core from the bore at depths 
of 105ft. and 112ft. 

taiiiiiig nodules of resin. 
No. 7. A sample of lign the river bed con- 

No. S. sainnle of sandstone fro111 fissu 
JInund. ( S e e  ~i i~ io . )  

No. 9. Another saniplc of the 
No.  i n .  Some scum talren fro1 

Notc.-Eight samples .ire 
1)oring operations. 

sistiiig of pieces of actual 
work in the laboratory one salnplc n-as inade of the first 
two pieees of core, another of the scconil tn-o, and so on. 

suppowd seepage o c c ~ r s ,  is situated on  the sontli side 
of the Fitzgeralrl Riwr, about 12 miles from the coast. 
This rock forms a cliff along the edge of the r iwr basin 
for a length of about 900 yards. It is a hard indeter- 
minate rock containing much secondary silica, but in 
spite of its hardness it is very caxrnous, and there is 
ainple evidence that the caves in this rock hare been the 
home of marsupials for many years. 

In the rock crevices and on ledges a black substance 
occurs which is sometimes semi-flnicl and sometimes quite 

nxtrr extract of nlarsnpial excreta. 
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The Bore.-Reference to the sketch plan aecoinpanying 
this report  ill show thnt the bore is situated betmeen 
Jonacooiiaek Rock and llie river. Xr. Perkiris inf orined 
iiie that he had obtained oil in some of the sailitstolie 
forming the hank of tlie river, and 
for  the bore had been selected bee 
the outcrop of the oil-bearing sa 
seepage at J onacoouack, ancl niiglit 
be expected t o  cut the oil-bearing 
this bore ~ v a s  as follows:- 

16ft.-20ft. : blue clay. 
20ft.-2Sft. : drift sands. 
2Sft.-l29ft. : 

Oft.-1Gft. : ordiirary top soil. 

oil sands gradual1;- improving .ii-ith 

Samples No. 3 t o  6 inclusire vere all taken from the 
lower supposecl oil-bearing portion of this bore. Dr. 
Simpson shows them a11 t o  consist of sandy clay con- 
taining no trace of nliiieral oil. 

l’lze supposed Oil Kernek-Further up the Fitz- 
gerald River, near its junction with the Xnsetta River, a 
quantity of b r o ~ n  coal or lignite is met with, which 
heavy floods have strenv dong the rix-er 
thaii ordinary importance has been attache 
ticular coal seam on account of the dark b 
nodules vhich occur in it. These are fonnd in all sizes 
up t o  abod that of a lien’s egg aurl varF considerably 
in shape, but are aln-nys more or less rounded. Nr. 
Perkins and I spent some little time collecting n good 
sainple (No. 7) for determkmtion. Mr. Martin stated 
emphatically that this was not a coal at all but a rich 
oil-bearing shale containing kernels of bitumen derived 
from petroleum. -d 

After a most thorough aucl exhaustive examination 
of this supposed oil shale and bitumen kernels Dr. Simp- 
son’s conclusions are as follows:- 

depth. 

(1) The matrk is a lignite or bromi ( 

Per cent. 
follorring compositioii :- 

Moisture . . . . 7.SG 
. .  . . 51.04 

I .  31.39 
. .  . . 16.71 

100.00 

At a low red-heat tar oils eau be distilled 
in memurable quantities from this hro~vn ronl 
as from all otber similar coals. 

(2) There is no clonbt whatever that tlie dark 
nodules or kernels in this brown coal are R 
fossil resin n f  regetable oriqin because o€ 
their mode o f  occurrence, their coinposition, 
their traaspnrcncy (in fine p o  ncler under the 
microscope), and their reaction to  the Lie- 
berniann-Storch test. They are no indication 
of the exitence of mineral oil in  the vicinity. 

An old shaft which I Tas illformed passes ihrough the 
coal seam was pointed out t o  me, but as it was full of 
water nothing eonld be seen. This localitg is nell de- 
scribed, however, bp the late 
a report daietl the 39~11 h k  
passage from this report is i 
spect t o  the local deposit of lign 
the main geological features of 

File 976/11, p. 11. “In 
spatched by the Gorerniilent t o  
being accompailiecl by Sergeant 
tuted one of the giuards who escorted Capt. Roe. I &is- 
covered the old coal shafts in tlie bed o f  the Fitqerald 
River, aiid collected samples m e ,  the coal Then 
ilrg being foumd t o  conyist ‘ov i i  peat-like sub- 
stance full of quartz sand a 
not kindle alone but v-lieii bur 
bitiuniiions sinell. Further iiix-estig 
these shafts a t  a depth of 10  feet encoiiiiterecl kaolinised 
slates containing niinierxis quartz leaders, which forma- 
tion mas also exposed in the cliff-like baiilrs of the river 
capped by salidstones containing the 
mollnsca. 

‘ A more extensive exainincLtion of 
more recent work done by myself be- 
up Rivzr a d  Phillips River and also 

that in the Phillips Riwr Goldfield, reveal the fact tliak 
a comparatively thin deposit of recent or  tertiary beds 
overlie archsean as crystalline rocks, and that a t  the 

3 

the rkers, which are often sand-barred, ‘in- 
in which the peaty beds are found, one of  

es, drained or elevatecl, occurs 
gerald E h  er. ’ ’ 

les No. 8 am1 No. 9 TT 

ld 1n-ySel-C fro111 a, fiSS1 a sandstone nhich 
foriiis tlie cap of a hill knom 

iuforiiied me that he had previously tested some 
anclstone and had extracted oil from it. 

impson has deterniiiiecl each of these samples as 
a yellow spicular sandstone (spongolite j of hiiocene age, 
in which n o  trace of petroleum or any of its resiclues 
conld be detected. 

Gcizeinl Eernarlcs.-An exteiisiiTe viev of the surroond- 
ing coniitry was obtained from the top of a hill marked 
TVaijecoolallnp on the lithographs. The bore site was 
seen to be situated sterii Illar&l of all ex- 
tensive flat more or ded by flat-topped flills 
separated from one interveiling rivers ancl 
\alleys. These hills rise t o  appro;rimately the 
same level-al~ouit 200 ibove the flat. A plan of 
this district prepared by the late Mr. €1. P. Woodward 
indicates that the hills are capped with tlie younger 
sandstones of niiocene or tertiary age resting uncon- 
forniably upon olcler rocks Trhieh are exposed at the 
rimr banks. My obserrntioiis supportecl this vielr. The 
younger sandstone a t  the suiiimit of White Mound is 
fnll of sponge spiciiles. 

The older rocks consist ,for the most part of argil- 
laceous and micaceous sandstones and shdes. They con- 
taiii nuinerous c p r t z  veins and, as --ill be noticed by 
the plaa attached, show quite considerable undulations: 
the heildiiig planes soinetinles vary in iiiclination fro111 
zero up to 40” from the horizontal in  as niany yards. 

By its position the bore might reasonably be eqected 
to  be iii the older beds, as; these are dipping towards the 
bore where they are outcropping at the river bank. The 
core in  the bore indicates that a t  this point the bedding 
is nearly horizontal. 

Petrologicnl Emmination.-A few of the typical rock 
outcrops were examined by R. A. Parquharson, M.A., 
lI,Re., F.G.X., and his &terminations are here submitted : 

“Notes  on some samples from Bremer Range Oil  
Operations. Pr0.m B. C .  Wilson. 

No. I.-Rock forming capping of White Mound.- 
Spicular earth or spongolite, composed chiefly of sub- 
angular grains of qiiartz and much Jess commo~ily of 
felspar (in part niicrocline) and niimerous h e a r  and 
cross seetioiis of sponge spicdes. 

Xo. 7.-Rock forming bank of Pitzgerald River near 
liovc.-A fine-te.stiire(1 pinkish, somewhat finely barlclecl 

of very small. niore or 
rtz, a little kaolill ancl 

of 11 iitminiie(1 felspa r, 
soft freestone or saii(l- 

stone. 
No. :(.--Rock imineiliatel~ orerlyiag No. 2.-&1 in- 

distinctly bandeil very fine textured somewhat brittle 
white mek. 111 section it is very similar in structiire to 
So. 2, but in adclition t o  the quartz granules it coiitains 
iiIiiucrous sinall inicaceous scales and minute liaoliiiic 

iiclri\ er1 froin felspar, thongh no distinct felspar 
rere seen in  the section, probably owing t o  their 

The rock is 
led froin the debris of an acid rock. 
onack Rock.-The large bromnish- 

;-rllon- specimen nitli the bat inaiiure seepage. In 
section this is a rock vith no typical structure. It is 
co~nposed of strings of quartz obrioiisly secondary, large 
grains OT patches o f  quartz in part a t  least seconclary, 
and patehe.: of hrownisli or  yellourish-stained fine kao- 
linic aiiil niieaceous scales. The rock is not a type rock 
hut appears t o  be a silicified decoinposition procluct of 
a rock that was ~)rol~ably acid, i.e., it appears t o  be a 
silieifierl cap to  some rock mass. 

90. 5.-Core from Bore.-Sections were made of the 
white so-callcd ’ ‘ oil-bearing sands ” from the bore. These 
all proved t o  consist of patches of granular quarta, 
paztly broken down plates of qnartz, and patches of 
kaolinic material. So far  as can be judged from the 
r r ry  decomposed speciinens, they are kaolinised ancl 
partlg disintegratecl granilic material, probably a gran- 
itic .irash. Tn any case they are not saiids or sand- 
.;tones. ” 

the alteration prodnets. 



It mill be noted that the core of tlie bore appears t o  
he coniposed of a granitic ~ m s h  and caiiiiot properly be 
tcrnieil sands or  sandstone. 

Tlie presence. of the sponge sliic. lcs iii the sample 
from White Moiiiid is also interestin=. 

ConcZtcsioti.-The results of the anal~-ses af niy samples, 
mhich it must be remembered mere those most likely to 
contain oil, lead me t o  the iiieritable :~oiiclnsioii that n o  
petrolenm or aiiy eriilence of its existence has been fouiiill 
in this locality, and that the methods for  iletxting oil 
as carried out by Mr. Ifartill ant1 \rr. Perkins hare 
proved t o  be unreliable. 

I realise that this report vill be most disappointing 
to Mu. Perkins, who after prospecting for 18 Fears n’as 
fullv convinced that he had at  last foiiiiil oil. 
boring operations are being carried out oii good lilies, 
and his whole eqiiipment is most creditable. During iny 
T isit he did everything that he could t o  assist nie. 

I understand that Mr. Martin T d l  shortly be T-istinq 
Perth, ancl I think that nu *opportuiiitv sho 1111 certninl7 
be afforded him t o  extract iiiineral oil from niy samples. 
If he siirceeds he will lime furnidlecl i ls  \Tit11 sonic 

valuable information, aiid if he fnil.: hc ma? 1.c s l~own 
~ O T T  he  lins eonie t o  be misled. 

ADDENDUM l ‘  &4. ’ 
REPORT ON SA41\ilPLES (‘OLLECTED BY N R .  

R,. c. M~IT~SO~\‘. 
(E. 8. Srarpsox, D.Sc., B.E., F.C.8.) 

The 13-hole of Mr. Wilson’s samples from the Fitz- 
gerald River oil prospecting area hare now beeii es- 
amiiied aiid the results obtaiiied arc :- 
1,. 795GE. Mark. “ N o  1, Seepaqe, Jonacoonack.” 
This is a black bitwiiinons looliiiig in 

slightly fluid in places, ancl mixed with htu 
rock. A proximate aiialysis Glioxwd the pr 

:Soluble in water- 
Organic matter . . . . 35.1 per cent. 
Xiiieral matter . . . . 8.5 ,, 

Tnsolnble in water- 
. .  1’” tent. 
. .  ,, 

in m t e r  ‘ ’ comprised the 
vc-hole of the bright black material and possessea the 

mere testetl for  petroleum. 
The aqueous solutioii $elded 110 trace of petroleiim 

or of its usual residnes, asphalt and ozolicrite, both of 
n hich are conipletely iiisolnble in 

Tlie insoluble matter yielded 1 but a solid cx- 
tract aiiioiiiitiiig t o  0.066 per 
cent. was solnblc in alcohol anit ore unrelated t o  
petroleum. Tlie remaining 0. 
yellow was  t o o  heavy a ~ i d  too ‘ 

This saniplc No. 1 is therefore a mixture of earthy 
matter with marsupial excreta arlil the well-kiion-n 
“ (lung hitnmen, ” n~hieh is the dried up  1 aiii water es- 
tract o f  marsnpial excreta. It is found all orer  thc 
drier parts o f  Australia, and is easily recognised by i t 3  
odour ant[ solubility in nater. It eoiitniiis no trace of 
petroleuni or of its coninion residnums. 

1. i931E.  AIark. “SO. 2 Secondniy quartz, etc., 

tion of petroieum. 

roleum residue. 

coonack, 32ft. and 45ft. ’ ’ 
tion of petroleiiin. 
rcsidues could be cletected in it. 

Tests proreil the absence of any petroleruin or pct- 

L. 7950E. Xark. “WO. 3, Perkins’ Bore, Jona- 

A yello\yish white sandy clay with no outvarcl indica- 
No trace of petroleinn or petroleuiii 

L. 7951E. Mark. “No. 4, Perkin?’ Bore, gift .  and 

8iiiiilar to No. 2 and x~iclcled siinila,. neqatire results. 
L. i9.521i: X a ~ k .  “No. 3 ,  Perkins’ Bore, 9Oft. and 

Zft. ” 

99ft.” 

White sandy clay. No trace of petroleum or petroleum 
i esidues. 

. 795RE. Mark. “ S o .  6 ,  Perkins’ Bore, 105ft. ancl 
f t .  ” 
‘rayish mliite saiiily clay. N o  trace of petroleum or 

1 ctroleum residues. 
L. i957E. Mark. “No. i, Nodules or kernels in coal 

kliale, Pitzgeral8 River.” 
The sample consisteil of a light brown t o  clark brown 

lignite 11 ith iiuiiicroiis rouiided nodules o l  a hard 
brox\iiish blaeli material, and a few nil1 
1 er1 noallles. 

composition :- 
The matrix is a. lignite or brown coal of tlie following 

Moisture . . . . 7.8G per cent. 
\‘olatiIe . . . . 54.04 ,, 
17’ ~ ‘ixeil carbon . . 21.39 ,, 
Ash . .  . . 16.71 ,, 

100.00 
-___ 

At a 101.r red lieat tar oils can be distilled in  consider- 
able quantity froiii this hron-n coal xs Prom all other 
similar coals. 

The small red nodules are very transparent, have a 
density of 1.10, and respoiicl reaclily to the Lieberniann- 
Storch reaction for resins. It is niid,oubte(lly a fossil 
iesiii of vegetable origin. 

the iiiicroscopc in fine powder, and have a density of 
1 . 1 G  to 1.19. They respoilcl to the Liebermaiiii-Storch 
rcactioii f o r  rwins.,+ d u  analysis shows their compositioii 

Iiieluiling ash. Escluding ash. 

The large dark b r o ~ ~ i i  nodules are traiispare 

t o  he:- 

Per ceiit. Per cent. 
( ( 8  r1,on . .  . .  (iti.30 (35.89 
llgdrogeii . . . . 7.84 8.12 
Sulphur . .  . . 5.13 5.31 
OSVQ en . .  . . 17.06 l7.GS 
A sii . .  . . 3.47 .. ___ _- 

100.00 100.00 
__- 

If tliese figures are comparecl TT itli those of previously 
described OZOlierlteS, asphalts ancl resins, the following 
facts are clear:- 
(1) Ozolierites coiitain fro111 8.1, to 86 per cent. of car- 

bon aiid iiexer inore than 2 per cent. of oxygen, usually 
only traces. 

( 2 )  Asphalts usually contain over SO per cent. of car- 
bon, and nemr less than 7 i  per cent., nliilst the oxygen 
coiiteiit is never orer  9.2 per cent., an6 is usnally uiider 
one per cent. The nodules are iindoubtedly not asphalt 

The nocliiles are certainly not ozolrerite. 

cent. of sulphur. 

iiis ’ samplts. ’ ’ I\Ionnt. ” 

age with clarlr brown filnir. 

k n o m i  rcsidues. 

oellow niiai tz rock devoid of am7 ontn arc1 indiea- A yellow spieular sandstoiie (slioiigolitc) o 

Mount. ’ ’ 
Telloiv spicular sandstone ispoiigolite) of Miocene 

age. 
S o  trncc o f  petroleuni or any of i 

ark. “Xo. 10, River water at Perkins’ 

A clear water n-ith a fair ainotuit of 
floating in it, including a little resin. 



APPEXDLX B. 
ON THE ALLEGED OCCURSRENCE O F  MTNKRAL ~ -~ ~ 

OIL AT THE P~TZGERALD RIVER, MORE PAR- 
E 120 AND 354 

structure probably of considerable geological age. The 
rocks have a general est strike, with a pre- 
vailing southerly dip these tilted beds are 
much more recent har ferous Ftrata, undoubt- 
edly of Tertiary age. when these upper beds 
have been cut away by the rivers draining the higher 
granite tableland to the north that the older underlying 
rocks are exposed. A good section of the lower beds is 
exposed i n  the Fitzgerald River a little t o  the north of 
the bore. Eere these beds consist of fairly soft fine- 
grained sandstones ranging in colour from white to a 
deep purple. 

An interesting feature in  the beds in this section is 
a slight ffe which has given scope for conjecture 
as to  what I f  this flexnring is viewed 
as a slight side compression of the beds the variation of 
the dips can readily be produce& and the cause of the 
anticlinal structure be easily accounted for without sug- 
pesting faulting, etc. Unfortnnately the folds inn par- 
allel and not a t  right angles t o  the dip, so that even if oil 
wPre present the folds would not form reservoirs, as 
might be the case if running parallel to  the strike. 

The only other surface rock in the vicinity of the bore 
worthy of notice is one forming the bluff known ns 
.Toiiaconnup. This bluff, wh cavernous, is a silici- 
fied ro-k containing seconcl tz in irremlar massas 
and so closely resembles e o w  laterites of the 
cnlrlfirlds that there is little doubt its nriqh is the same, 

rface debris of a granitic rock. 
favonr of the bluff itself being 

ue dip is. 

an intrusive rock. 
From the bore all the recoverable cores had b 

fnllv boxed by the foremap and the denthq t 

rer nverable. 

of the core, and it must be considered as granitic debris, 
possibly partly sorted; but in the lower portions the 
meissic structure is so apparent that there is little donbt 
that the bore is in true gneissic granite. As Mr. Far- 
cruharson has dealt a t  some length with this subject his 
full report has been attached. 

SampZing.-Sam~les were taken of the bore core in 
sections from the 120ft. t o  335ft. levels. 

sluilve in the settli and the scum 
in the Etzgerald adjacent t o  the bore. 

so friable that 
ces of core mere 

A samnle was also taken of the oil used on the boring - 
plnnt and rods. 

The results of the testa for oil in  these samples are 
appended. 

Oil Occurre%ces.-In deal 
currences at the Rtzgerald 
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mention and aiscuss the points particularly stressed by 
Mr. Perkins. These rere:- 

That the oil floating on the settling tank for the 
water coming from the Gore m s  an indication 
of undergrouncl mineral oil seepage. 

2. That the black material found in  Jonacoonup 
Bluff was bitumen. 

3. That the sctini on the water-holes in the Fitz- 

methods for  testing samples 
a t  fault, and that 

1. 

xtracted where tho 
recognised methods failed. 

1. The oil floating on the settling tank.--When the 
rking there was no doubt that mineral oil 
floating on the tank and that a t  intervals 

was castor-oil 
was not true 

mineral oil which did not in benzine. The point 
raised was that the natural oil they were searching f01 
and had allegedly f ouiid being essentially benzine, it was 
of no consequence using a non-benzine-bearing oil of 
any kind for lubrication. The lubricating oil used is 
62 per cent. mineral oil. After the rQds had been 

2. The alleged bitumen in Jonacoonup Bluff is in  
my opinion the result of animal excreta. Similar de- 
posits are common and ate t o  be seen in granite break- 
m a y  caves on the goldfields. There is no doubt in my 
own mind that the cause of it appearing in the small 
cares of Jonacoonup is that a large deposit of excreta 
has been formed in a cave at the top of the bluff, now 

in, and what is now causing the discussion comeb 
the Fater-soluble portions oozing through the 
of the rock. 

With regard to the scum on the water holes in 
the Pitzgerald River.-&. Perkins skimmed off a tinfnl 
from the surface of a pool he himself chose. The re- 
port from the analyst states that this sample contains 
no trace of mineral oil. 

Chemical method for testing samples for mineral 
oil.--&. Perkins pressed the point that the Department 
did not use the beiizol sulphuric method for extracting 
mineral oil from samples submitted. Why the well- 
known methods by petroleum spirit, chloroform, etc., 
should be put on one side for  benzol was not clear, es- 
cept that the statement mas made that benzol was less 
expensive. Incidentally the London quotes for rectified 
benzol are slightly higher thrm for other petroleum spirit 
or chloroform, and one of the large Perth firms could 
not quote me benzol a t  all. So far  as Mr. Perkins is 
concerned I must say that the results obtained by him 
with the benzol method were most remarkable prorided 
that the resultant oily aroniatic liquid obtained was min- 
eral oil, which I am not prepared f o r  one moment t o  ad- 
mit. In fact, so remarkable were they that it seems more 

babble that the quantities of supposed mineral oil ob- 
ed depend more on the quantity an8 quality of the 

chemicals used and the niethods adopted than on the 
samples submitted for test. 

. 

4. 

Gonclzcsions.-iWy conclusions are as follow :- 
1. That there is no reliable evidence t o  show that 

mineral oil seepages occur in the bore. 
2. That there is no evidence to show the occurrence 

of mineral oil seepage either at the surface or on the 
lrater in the vicinity. 

That the oil pointed out to me 8s coming from the 
bore comes from the lubricating oil used on the boring 
rods and ball race of the boring machine. 
4. That the so-called bitumen is mimal excreta. 
5 .  That the bore has been in  either weathered granite 

or in unclassified granitic material from the surface t o  
300 feet, and from 300 feet t o  354 feet has undoubtedly 
passed through granitic rock ifs Situ. 

3. 



G .  That the cliemica 
i or testing saiiiples f 
effective iii the hanilx 
in the lianils of a noricc, r~nd 1li:it 
obtained on the mine by this mcthor 
anil therefore misleacling. 

--- 

INATION O F  T E E  BORE CORE FROM 

(BY R. A. Farqullarson, n r . ~ . ,  icr.sc., F.G.s.) 
For  a prerions report by Mr. Wilson, I examined some 

A fine-textured indistinctly banded rather brittle 
white micaceous and liaolinic sediment, rather 
similar t o  the pinkish sandstone. 

A browi highly silicified cherty rock, probabli the 
result of the silicification of the decomposed sur- 
face of an underlying acid igneous rock. 

The rock from the bore core consisted of loose, more 
or less incoherent whitish material composed of patches 
of graiinlar quartz, partly broken-down, more or  less 

of kaolinic material, 
more or less angular 
(1 by kaolin, ail8 in 

roils of tonrmaline. 
re in  process of being 

broken down t o  a fine-textured innss of quartz plates that 
resembles the indistinctly handed nliite sediment men- 
tioned above. 

Down t o  129 feet in  the bore the material is fairly 
uniform in composition and structure. T t  apparently 
contains n o  chlorite and no carbonate. The constituents 
are granitic, but the structure is that of a detrital sedi- 
ment, i.e., a rock which has been (lerired from the debris 
of a qrauite or  gneiss and vr4iich may be called a kaolinic 
ancl micaceous grit or granitic wash. 

After MT. Wilson’s risit, the bore was continued t o  
a depth of about 350 feet, aud Mr. Blatchford was able 
to obtain samples of the material betneen 226 and 309 
feet, ancl hetween 309 and 335 feet. The samples in- 
cluiled : 

(a) Material somewhat similar t o  that obtained 
down t o  129 feet, but with a few noteworthy 
cliberences; 

(b) ,4 soft dark-green fissile slaty rock. 
(a.)  The former consists in part of a inass of granular 

iinrt7 and liaolinic material 05 feet, but with a 
em: green chloritic strinas, onsiderable number 
f aggregates of a carbonate being tested, proves 

t o  be siderite; in part, of mnch coarser material coni- 
posed of large kaolinic aggregates and larger more or 
lcss completely broken-clon-n plates of quartz, with an 
appreciable amomit of grauular siderite and large and 
smnll strings and patches of green chlorite. The niaterial 
hxomes coarser and more chloritic Trith increase in  tlie 

the bore. At first sight, the coarseness of the 
the rock, the eoinpositioii and the irregular 

in of the constituents suggest that the rock from 
oiinards is a decomposed somewhat sheared 

qrmiite or  gneiss. The preseiice in it, ho’iT.erer, of a fair 
amount of siilerite is hard to  account for on  auy other 
view than that tlie rock is still detrital. Nevertheless, 
the presence of tliiclr strings and patches of green chlo- 
rite in the granitic material te 

n b l r  thcnisrl 

nt all, hut an extremely sheared chloritic schist, i.e., a 
iiicinlvr of the inetamorphie series. This rock is either 

1s 

a fragment of the country rock in the detrital granitic 
material or it is part of the country or bed-rock. 

The Rocks in Relation to  the Oeeurrenee of Oil.- 
So  far as is knomi, the 
alleged occurrence of oi 

(a) A series of fin 
and the white 
earth, the former inclined at  a low angle, the 
latter practically horizontal. 

(1)) The somewhat incoherent kaolinic and in places 
micaceous grit or ~ a s l i .  

a t  some point, or so thnt 

dip observed by Xr. Wilson nearest the bore, namely, 
20 degrees, on the depth of the bore, and on its position 
as outlined in Nr. Wilson’s plan and section, show that 
the sandstoncs would be met with a t  a depth somewhere 
about ‘250 feet from the surface. So far  as the samples 
afford information, these rocks have not been met with 
in the bore. Therefore, either their horizontal extension 
is not sufficient to enable them t o  be pieked up in the 
bore, or, owiug to an alteration in  the dip, they pass 
underneath the grit and have not yet been reached. 

The character of the rocks at  the bottom of the bore 
strongly suggests that the bed-rock is not far  away, so 
that the chance of picking up the sandstones by con- 
tinuing the bore is meagre in  the extreme. 

The presence of the metamorphic chlorite schist is 
important, for, whether it is only a fragment or not, it 
indicates the proximity of the bed-rock, and the character 
of the rocks below the detrital or sedimentary material. 
It is genera1l;v recognised that metamorphic rocks are 
most unfavourable for tlie occurrence of oil, for, even 
if before the metamorphisni they did contain it, the 
action of stresses would conipletely dissipate or destroy 
it, and if, as is most probable, the stresses occurred be- 
fore the sedimentaries were formed, either the oil indi- 
cations would still be in the latter, or, as the sandstones, 
etc, are so porous and comparatively incoherent, the oil 
would have disappeared through these rocks unless sealed 
in by structural o r  other phenomena. No such structural 
or  other phenomena ham been found in connection with 
the rocks in the bore. Moreover, n o  sample from the bore 
or from the sandstones has shown incontestably any 
trace whatever of the natural occurrence of mineral oil, 
and not one indubitable surface inclication, solid or 
liquid, has been fouiid in the vicinity. 

Conclusions. 
While the character of the sandstones and of the 

kaolinic grit is faTourable for carrying oil on account 
of their loose texture and consequent porosity, it is also 
equally favourable for its dissipation, and as far as the 
structural conditions near the bore are known from Mr. 
Blatchf ord ’s observations, there are no phenomena which 
could have sealed up the oil in these rocks and prevented 
its dissipation. 

The chances of the existence of oil-bearing sand- 
stones under the material exposed in the bore aTe meagre. 
If present, they would in all prob 
stones, and as these outcrop an 
not sealed up, chemically or st 
once carried would no~v h u e  ilis 

The basal rocks belong ap 
and metamorphic series, which n 
farourable for oil. 

1. 

2 .  

3. 
t o  be moat un- 

FTTZGERhT,D 

GEOLOGIST. 
(E. S Simpson, D. 

I have examined t 
Blatchford during 1 
oil boring operations a 

es collected by Mr. 
to the site of the 

zgerald River, and am 



unable to find in them any trace of petroleum or any 
of its knowii resicluuins. The detailed results are- 

82213 No. 1. 
Seam in Fitzperald, R.. 

8222 No. 2. 
extracted from this 

saiiiple n mall amount 
of thick yellow fluid, the 
greater Dart of which was 
&ponifiable and’ the ry- 

7 

lated to  ’miner2 oil: but 
apparently a vegetable 
product. 

8223 No. 3. Mineral Oil, nil. 
Bore 120ft.-l40ft. 

8324 No. 4. 

8225 No. 5. Mmeral Oil, nil. Petroleum 
Bore 140ft.-225ft. 

Bore 225ft.-246 

9226 No. 6. 
Bore 309ft. 

9227 No. 7. Nineral Oil, 9 d .  
Bore 309ft.-312ft. 

8229 No. 8. . Mineral Oil, nit. 
Bore 314ft.-338ft. 

I have examined the sample of oil (G.S.L. S220E) 
called “castor oil substitute” which was used on the 
boring plant a t  Fitzgerald River with the following 
results :- 

Density . . . . 0.930 per cent. 
Unsaponifiable hy- 

drocarbons . . 62.16 ,, 
This is a mixture ol approximately two parts of a 

heavy fraction from petroleum with one part of a 
vegetable oil. 

3,-PETROLEUM INDICATIONS I N  THE 
KIMBERLEY DIVISION. 

(T. BLATCHFORD, B.A.) 
(With Appendices by E. S. SINPSON and 

R. A. FARQUITARSON.) 
INTERIM REPORT OF TEE OCCVRRFK‘CES 0%’ ~ ~ ~ I N E R A L  

OIL IN A BORE AT PRICE’S CEELIC IY TIIE ROUGH 
RANGE IN THE WEST ICIXBERLEY DIVISION. 

Locatiolz.-Price’s Creek drains the south-mestern 
portion of the Rough Range, which is a continuation 
of the Napier, Oscar, and Geikie Ranges. The bore 
is situated on the western slope of a spur of the 
main range, and lies a t  a distance of some 20 miles 
north-east of Mount Synnott. 

History.-Indications of mineral oil were first 
noticed by Mr. Harry Price, &o was in charge o€ 
n boring party searching for n-ater for the Gogo 
cattle station. While sinking the bore, Price noticed 
a peculiar odour rising from the bore-hole, and also 
a black scum floating on the water wbich was 
pumped from the bore. Samples 737ere taken, and an 
analysis proved the presence of traces of mineral 
oil. This led to further investigations by Mr. M. 
Freney, and eventually to a departmental inspection 
and re-sampling, the results of which are the pnr- 

I have named the creek on 
which the bore is situated, after the prospector, as 
it is the first instance in which traces of mineral oil 
have been departmentally recorded in the State. 

report. 
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Field Work.-In addition to taking samples of the 
bore and supposed oil seepages, a limited amoxmt of 
mapping was done of the conntry in the immediate 
ricinity. As there mere no official results of 
the sampling available at the t h e ,  the work 
was limited to  an amount sufficient only to 
ascertain the general geological structure, and be- 
fore any boring is undertaken, I would strollgly 
recommend a considerable amount more work in this 
direction. Both the spur and main ranges are 
extremely rough though almost devoid of heavy 
vegetation. Three sections were made across the 
spur range, which shows a minor anticline, the crest 
of which strikes north-north-west and sonth-south- 
east, and is therefore more or less parallel with the 
range itself. 

Geology.-The Rough Range, in which the bore is 
situated, is the southern extension of ihe Napier, 
Oscar, and Geikie Ranges. According t o  Hardman, 
who has examined the system from North to  South, 
the prevailing rock is limestone, often of the 
magnesian raiiety, weathered very rough on the 
surface, and abounding in places with Carboniferous 
iossils. The general strike of the beds is parallel to 
that  of the range, which has a prevailing strike of 
north-west and south-east. I n  describing the Geikie 
Range, which lies a t  no great distance north of the 
Rough Range, he states “the strike is generally 
north-west and south-east, and the beds have a 
rolling dip north-east and south-west, often at angles 
of 20deg. t o  35deg., forming anticlinals and syn- 
clinals. H e  also draws attention to the fact that in 
places where the basal beds are exposed, shales are 
found to be more prevalent than limestones. This 
is also noticeable a t  Mount Pierre, which lies about 
eight miles to  the north of Rough Range, and 
probably accounts for the coiirse of the Margaret 
River, the shales being more readily worn down 
than the harder limestones. Unfortunately the 
lower beds of the formation are not visible in the 
vicinity of the bore at Price’s Creek. There we find 
a main range with a more or  less parallel spur, the 
intervening country and western flank being covered 
over with talus from the main range. The prevail- 
ing strike of the beds is parallel to the range, i.e., 
approximately north-west and south-east, with a dip 
in places to  the north-east, in places south-west in 
the spur. As f a r  as conld be ascertained a t  the 
time, the dip in the main range is north-east. Owing 
to  the western flank being more or less masked with 
detritus. it is not quite evident how the dip of the 
beds behaves on the western side, and in this respect 
there are certain important points to consider. On 
descending the western slope of the spur range to 
near the base, the dip to the north-east gradually 
becomes less and less, nntil the lower beds are 
almost horizontal. Where the bore has been 
snnli, which is nearly 40 chains from the last 
outcrop, there is no doubt that limestone beds 
vere pierced. Some two miles due west of the bore 
a flat-topped sandstone hill occurs. This hill, like 
the hills still further t o  the west-Mounts Synott, 
Hutton, etc.-belongs to the Upper Carboniferous 
sandstone series, which a t  one time covered the 
lower Carboniferous limestone beds, and which in 
other parts of the Kimberleys has been proved to be 
conformable to it. The bedding planes in these 
sandstone beds dip to the south-west. The base of 
the closest hill is at least 100 feet below the lime- 
stone beds where last seen. Further to the nortli 
it has been proved by R deep bore that the lime- 
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stone of the main range dips for many miles beneath 
the overlying sandstones and nlore recenl deposits, 
which form extensive plains. Prom the above evi- 
dence it would appear highly probable that the 
limestone o€ Rough Range in the vicinity of the bore 
behayes in a like manner, and that the clip of the 
limestone beds has sloivly changed underneath the 
sedinients to the west from north-easterly to south- 
westerly. I f  this is the case, the bore is situated on 
the long western flank o f  a broad assymetrical anti- 

A second bore was 
put down by Mr. Freney, who too 
of samples. On my arrival, preparations had been 
made to  make a third bore, the site chosen being 
betmen the first two sites. 1 the bore was cased 
to a depth of about 20 feet 1 not leave the spot, 
either night o r  day, when of the party were 
present, but after t h  p length of casing had been 
inserted, the bore was sealed each night, and the 
seal personally examined and broken each morning 
before boring was resumed. No oil was used 011 

any of the boring rods, the only lubricant allowed 
being animal fat, and that in very small quantlties. 
IVlien the rods were drawn, all the “pumpings” 
vere run into vessels and personally sampled, the 
samples being immediately placed in stoppered 
bottles and sealed. The sealed bottles were then 
placed in boxes, which were also sealed. I have no 
suspicion whatever of any attempt to  tamper with 
the bore 01% samples, and any request I made to Mr. 
Freney o r  the foreman was immediately granted. 
The results of the samples taken may be found in 
the appended list. On the banks of Price’s Creek,-in 
the vicinity of the bore, and also in the south gorge 
in the spur range, more o r  less dry patches occur 
i~hicli are devoid of vegetation. In these patches a 
b r o ~ n  coating was sometimes noticed, and as there 

lity of these containing oil in the form 
several samples weye taken; but the 

rnied the presence of mineral oil in one 
instance only. The results of the 
definite, and in every case mineral oil 
be present, the samples from the bottom of the hole 
(9Oft. from the surface) containing, with the escep- 
tioii o i  the shale from the 50-60ft. section, the high- 
est oil contents. As an indication of the presence 
of mineral oil, the samples from the bore must be 
1,egarded as satisfactory. TVith regard to the nature 

the crest of the range. I am of the opinion that this 
minor anticline is probably the crest of a much more 
extensive broad assymetrical fold; (3) that the 
geological conditions are 
of mineral oil; (4) that 
iii the bore, and in one i 

recommend that before 
a more detailed survey be 
and also of the main ranye, 

particnlarly east from the bore. 

collected by Mr. Blatchford at Price’s Bore in the 
Rough Ranges, Kimberley. These samples were sealed 
with Mr. Blatcliford’s official seal, and the seals were 
intact when the samples were delivered t o  me by Mr. 
Preney. In all, ten samples of material from this bore 
were treated for petroleum, - 6 t h  
low:- 

G.S.L., 7877’E (Mark No. 5).-S 
ings, Price’s Bore, 45-90ft.; water: (about 1 litre), 
with sniall anionnt of mud; odour: indefinite, unpleas- 

per cent. on dry sample. 
G.S.L., 78803 (Mark No. 8).-Clay from borings, 

Price’s Bore, 60-70ft.; gritty clap with many limestone 
and shale pebbles; odour : distinctly petroliferow ; min- 
eral oil: 0.016 per cent. 

G.S.L., 78813 (Mark No. 9)  Shale rubble from 
borings, Price’s Bore, 60-SSft.: dark grey clay and fine 
grit; odour: slight, petroliferons; mineral oil: 0.012 
per cent. 

G.S.L., 78S?E (Nark Xo. 10).--Clay from borings, 
Price’s Bore, 70-85ft.: dark ere.; clav with luinmj of 
shale and limestone; odour: d%&tly *smoky and-kero- 
sene-like; mineral oil: 0.010 per cent. 

G.S.L., 7S83E (Mark No. 19).--Clay from borings, 
Price’s Bore. SS-Soft.: dark grey clav. with fragments 
of shale; odour : distinctly fitr”olifeious; miner.1 oil: 
0.026 per cent. 

G.S.L.. 8015E (Mark No. 11A) .-Seepage, Price’s 
Creek: black loaq; earthy odour; minerai $1: nil. 

Creek: bromi 
per cent. 

G.S.L., SOl7E ( 
Creek: brown loam 

The oil found ii 
similar 11 a ture t o  t 
No. 5;  no asphalt 
the samples. 

G.S.T;., SO 

INTERIY REPORT 
PITCH NEAR THE JUNCTION OF THE NEGRI AND 
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condition of the roads, considerable difEculties were * 
lity by car, which, 
uffeur was laid up 

on six separate occasions with the prevalent fever 

tion of the locality and surrounding country, partly 
based on the previous reports of Mr. Hardman and 

mile up  the Negri River from the junction of the 

Dr. Jack who, though differing in minor details, are 
in accord as to relative ages and descriptions. 

district is as follows:- 
stward side of the Ord 

River, and extending eastward on the south side of 
two belts of rock consisting 

These form the 
s flat-topped table- 

lands. The geological age of this formation has 
been placed as upper carboniferous. Immediately 
nnderlying these sandstones and p i t s  are fairly 

one beds which extend bcpond the flanks 
series, particularly the east and south. 

These limestones are lower c oniferons, and re- 
semble very closely the limestones of the Ro~igli 
Range-Geilde-Napier series. As a matter of fact, 
there is every reason to believe they are part of the 
same beds, In his description o€ these beds, Hard- 
man states: “Over a great part of the country the 
limestones outcrop in bare masses cut through by 
numerous gullies and watercourses, a1 
rock often forms high cliffs and sca~ir 
stratifications (which dip at a very low angle in 
varions directions) very distinctly.?’ This alteration 

red to corresponds to the same structural 
limestones in the Bough Ranges, re- 
report on that locality. Under the 

limestones is  a very extensive basalt sheet which 
extends for miles to the north, south, and east. 
There is no eyidence of contact metainorph- 
ism in the limestone, a fact iThich, taken in con- 
junction with the vesicular nature of the basalt, 
points to the improbability o i  the latter rock being 
intrusive. As the pitch occurs iii tlie basalt, further 

rock mill be made later in the 
Underlying the basalt are older 

sandstones, glrts, shales, conglomerates, etc., 
probably o i  Devonian age, which rest unconform- 
ably on still older slates, schists, and gneisses, 

Silurian or Upper Cambrian in age. 
y Hardman, at a point S O ~ C  50 
f Oakes’ Find, shows the general 

From relation of the various beds to each other. 

the above it is apparent that the rock system at 
Oakes’ Find is, with the exception of the basalt 
sheet, a repetition of that  found in the Fitzroy 
Basin. It seems highly probable, thereiore, that the 
rocks in the vicinity of Rough Range form the 
south-western Rank, and those near Oakes’ Find the 
eastern flank of an extensive anticline oi’ which the 
granites north oL the Leopold Ranges are the core. 
If such is the case, the rocks in the vicinity of 
Oakes’ Find will probably have undergone the same 
strains and stresses, and developed similar struc- 
tural features, thugh,  owing to the orerlying upper 

rous beds and denuding agencies 01 the 
Ord and NegTi Rivers, they are not apparent in the 
vicinity of Oakes’ Find as they are in the more 
open country found in the Rough Range distlict. 

Oakes’ Fiml.--.Ln the early part of the present 
year, samples of glance pitch TTere sent to the 
Geological Surrey Department from Kimberley, by 
a Mr. Oalies. The discovery is certainly the most 

dication of mineral oil residue 
which has been found in the State, and certainly 
one of the most important indications yet recorded. 
Although the pitch was first reported by Mr. Oakes 
as coming from where the Negii junctions with 
the Ord, it was handled unknowingly by man years 
previously in a well near Texas homestead, on the 
bank of the Ord, some five miles up the river from 
the junction, L u t  was nnfortunately passed ox;er 
and its importance not noticed. Pitch is also found 
in the basalt on the banks of the Ord between this 
well and the Ord-Negri junction. In every instance 
which came before my notice, the pitch was in 

e immediately above. 
the limestoiie t o  any 
specimens the basalt is 

filled with lime and pitch. It is further noticeable 
that thin reins of pitch sometimes impregnate the 
Flue, and a t  times the reverse. Not uncommoiily 
the lime forms a coating to the vesicle, the central 
portion being pitch. The pitch also fills the cracks 
in the rock, and in this form ocsurs in quite con- 
siderable quantities. Where the basalt rock has 
been blasted out by mining operations to a deptln 
of from four to  five feet, the.-same conditions pre- 
rail, and the numerous fissures in the rock in par- 
ticular are h e a d y  charged with pitch. The same 
features are noticeable in the well a t  Texas Station. 
About two miles so Texas Station brine springs 
are depositing salt siderable quantities, amonnt- 
ing to from 20 to  40 tons per annwn, on a smooth 
rock floor in tlie valley of the Ord River. This de- 
posilion of salt only occurs during the suiuuier montlis, 
the springs being flooded during, and imiuedintely 

eason. Vhetlier these springs reach 
certain. Fiirthei- down the Ord, 

and in tlie Negri, near the junction, the water is 
distinctly salt, pointing to  the likelihood of springs 

gh the basalt rock into the overlying 
water. I have been assured that in 
springs can be distinctly seen. Un- 
sti~icture of the country where tlie 

pitch occurs is m ~ x h  obscured both by denudation 
and the orerlying sandstones and grits, and the struc- 
ture of the rocks has been hidden. The general evi- 



dence, however, points in favour o€ rock folding, €or 
at no gmat distance such has been observed. 

In dealing with the origin of the pitch, there is 
strong evidence in favour of the following:-(1) 
That it occurs chiefly in the basalt where that rock 
has been fractured; (2 . )  that it has not penetrated 
into the orerlying limestone, a t  least, to any appre- 
ciable extent ; (3) that, where observed i n  the basalt, 
is along an apparent line of malmess, and not pro- 
miscuously through the basalt sheet; (4) that there is 
no evidence to show that it lias come Irom the orer- 
lying liniestone beds; (5) that there is every reason 
io belieTe i t  has come in the form of: mineral oil fi-om 
unexposed underlying beds which, by a process of 
inspissation, has left the pitch residual behind, filling 
the caxities in  the rock through which it has 
niigm t ed. 

bility of tlie esistence of a 
payable oil basin in the underlying beds, it would be 
mere conjecture to offer an opinion. It is certain, 
liomevx, that mineral oil did once exist in the locality, 
and the certainty as to whether it still exists can only 
be prored by systematic survey work and boring. 

With regard t 

CONCLUSIONS AND XECOXXENDATIONS. 

(1) I am thoroughly convinced by my investiga- 
tions that undoubted evidence of the occurrence of 
inineral oil at some past time exists at Oak& Find, 
and the country for five miles to the south in the 
course of the Ord River; (2) tl 
in  the vicinity of Oalies’ Find 
niinor rariations, of that Pound on the western side, 

, and extending froin the Napier-Oscar-Creikie-Rongh 
Ranges to Derby; (3) that though the structure of 
the encasing rocks in the immediate vicinity of Oakes’ 
Find has been obscured to a great e 
whole there is sufficient evidenc 
slime a similar structnre to  that 
the western flank. 

I strongly recoininend that : 
logical survey be made of the locality: (2) that on 
the completion of this surwp, boring sites be chosen 
at the most suitable points, and the ground be systein- 
atically tested foreoil. 

APPENDIX A. 

REPORT UPON TISE OCCURRENCE O F  GLANCE 
PITCH AT OAKES’ FIND. 

(By R. A. Farqnharson, MA., M.Sc., F.G.S.) 

Tlie material first sent to  Perth from near the junction 
of the Negri and the Ord Rivers, in North-Eastern 
Kimberley, by Mr Oakes, and later on brought in by 
Mr. Blatchford, ~ l i o  collected his own samples, is a solid 
bituminous hydrocarbon with a high fusion point that 
can be included under the term ‘ ‘ glance pitch, ’ ’ used as 
a group nanie, ancl which is very closely allied physically 
ancl chemically to  “nianjali. ” In Emmons’ classification 
it is a solid asphaltite. The iuiportance of the asphalt- 
ites and very closely relateil substances lies in 
that they are generally regarded as favonrabl 
tions of the presence of petroleum. They are considered 
t o  be produced by the drying or inspissation of pet- 
roleum, i.e., as the residual products of natural distilla- 
tion, in which the more volatile fluids have been scattered, 
and betueen oil and asphalt there are all stages rang- 
ing from the liqnid t o  the solid state. The differences 

* between the nieiribers are largely due to differences in 
composition of the original oil, aiicl 
degree of drying. “Manjak,” in tl 
ham Craig, is inspissated oil in veiiis which O C C L I ~  where 
a thick series of strata partly, or wholly, of impervious 

intrusion of petroleum from below t o  take plac 
a s  any indication of oil is to  be interpreted in con- 

nection with its geological position, the character of 
the  rocks, the structure of the district, and the degree 
of metamorphism s h o ~ ~ n  in  associated beds, the circum- 
stances of occurrence of glance pitch” are of con- 
siderable significance. cli in  which it occurs is 
a very fine grained dul isli, somewhat weathered, 
vesicular doleritic basalt, composed of a very fine plexus 
of felspar rocls, in  a greenish chlorite scales. 
I t  is in part niassii-e, iii part m s sheared. The 
inassix-e variety shows a fairly cleaii cut junction with 

ong the surfaces of separation 
slickensides. Moreover, this 

hin cracks extending 
, and the importaiit f 
hat they are partly some of these crac 

the glance pitch. Ucroscopic examination of the junc- 
tion between the tno  varieties sho-ws the presence of a 
sheared zone filled witli fragmen 
rounded by granular quartz (the 
granular felspar, ancl granular calcite, with black strings 
of glance pitch intimately associated with the calcite. 
Further, some of the basaltic fragments are almost 
black, and appear as ngh they had been partly im- 
pregnated with the pi 

The resicular natnr tlie rock is wry marked. The 
vesicles range in  size from a pin-liencl t o  a mallitit. Some 
are spherical, others elliptical, and others again, almost 
disc shaped. They consist (a) 
(b) of greenish cnlorit 
pitch, ancl (e) of cale 
appearing to  float in tlie calcite 
are only partly filled. 

The shearcd vaiiet 
iiated by the glance p 
in the massive tlie glance pitch occur 
vesicles, and in very thin 
iuineral occurs in strings and 
able size. 

amount of pace space in it, exclusive of The vesicles, is 

them are filled by calcite 

the massive, for, whereas 

Oning to the fineness of texture 

ing in the rock. 

A g e  af the Bock cm 
The rock enclosing the glance pitch occurs in  the bed 

of the riTer, and no detailed geological survey of its 
geological setting has, up t o  the p 
accorcliiig to  H a r h a n  ’s map an 
lies as a sheet between the Devoiiian sandstones-grits, 
shales, etc.--and the Lower Carboniferous limestone. Tt  
was, therefore, formed a t  the close of the Devonian, 
at the begiiiniiig of the Lower Carboniferous epoch. 

thia strinfs along cracks in  the massire rock; (d) in 
strings and patches in the 
of tlie rock. 

Significam e of the mode of occurrence of the niin- 
era1:-(1) As the glance pitch is a wsictilar filling, it 
must h a w  permeated the rock after the formation of 
the vesicles, or gas pores; (2)  as tlie glance pitch occurs 
as a border t o  the calcite that fills some of the resicles, 
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it would appear t o  hme penetrated the rock after the 
formation of the calcite in the holes. On the other 
hand, the occurreiice of the pitch as though floating in 
calcite, and with cracks filled with calcite, tends t o  show 
that the calcite was in  past later than the pitch. As 
the Lower Carboniferous limestone occurs immediately 

solutions from the limestone which 

rock had solidifi 

gree of shearing, and prob ter the rock had become 

tiiicler the basalt consist, ac 
, grits, shales, etc 
ifavourable for tl 
there is so little 

fiiid, it is essential that 
iiiade of the district in  which it exists, in order that the 
character of  the roeks, the structure, the succession, in 
short, the geologieal se 
find, nrhich are so inipo 
of oil, may be satisfac 

PENDIX B. 

taiuiiiation with small quantities 
o t  calcite an he calorific d u e  of the 
material was .U. (9,007 K.C.U.). 

made of three specimens : 
No. 8229. No. 6104. 

BT. F. Durack. T. Elatchford. Engr. Com- 
wlth Rlys. 

c. . . . . s9.40 89.30 __ 
13. . . . . 7.26 6.95 - 
s. . . .. .GS .57 __ 

- AT. . . 3 6  
I 2.s2 - . .  
-- 

100.00 100.00 

Aksh . . . .  .43 .49 19.96 

l’ioximate Analysis. 
Aloistnrc . . 0.37 - 0.84 

_- 

__ 38.20 
__ 41.00 
- 19.96 

__-- 

ile Xatter (by moderately low teniperature 
distillation). 

Water . . 1.74 - 1.90 
Oil .. . . 19.89 - 16.00 
Gas . . . . 19.91 - 20.30 --- _c_ 

41.54% 38.20 To 

The gas burnt freely with a slightly luniinons flame. 
The oi l  had a density of 0.75s at 25aeg. C. It was 

clarli bron II in colour, translucent, fluorescent, and of 1017 
viscosity. The vater which distilled over was distinctly 
acid iu reaction. 

DiQ estioii of the asphaltuni with carbon bisulphide 

.__- 

TI-FE A S P I ~ A L T U ~ ~  OCCURRING OM in tl; cold, cxtractea a-bright black bittlmen, amouliting 
t o  ’15.3s per cent. of tho whole in  the case of saniple 
ti507, ancl 10.30 per cent. in  the case of 6104. 

L\s thr result of thesa tests. there is no doubt \\hate\-er 

TEXAS STATION, EAST ICIAIBERLEY. 
(Edward S. Sinipson, D.Sc., B.E., l?.C.S,) 

- .  

Dttrilig the past twelve n~onths several samples of that the material collected d n  the spot by Mr. Blatch- 
asphaltum ham been examine 
laboratory which were said t o  
Station in the East Kiniberl 
list of samples is:-- 

lpind), submitted by M. P. Durack. 

soiiie years ago i 

out any signs of softening. Speciallr selected clean 
fragments had a density of 1.154, but many fragnieiits 
had densities rising from this figure t o  1.20, the higher 

The discovery of  this asphaltuni a t  tyo locdities, fire 
iuiles apart, is of great importance, since, as already 
explained, the iniiieral is beyond doubt the residue left 



$.-THE AURJFEROUS DEPOSITS OF THE 
GIBRALTAR DISTRICT, COOLGARDIE 
GOLDFIELD. 

(F.  R. Feldtniann.) 

INTRODUCTION. 
The present examination of the Gibraltar districl 

ar  m a report by Inspector Phoenix, in which 
he that the ore bodies of the Carlton and Lloyd 
George niines were different from anything he had 
je t  seen, and snggested a geological examination. In- 
strnctions were accordingly given to examine the ore 
bodies of this centre. As this 
briefly examined hitherto, it w 
Ic estend the esaniination to include a large portion 
o f  the belt, near the centre of which the above-men- 
tioned mines are situated, more particularly as there 
has been some revival of minin 

GEOGRAPHY. 

courses. The main 
south corner of G.M. 
ing close to the western boundaries of the Limerick, 

Carlton leases; thence it r 

a .Ir-atercourse which runs east 
Thence the flow is in a general throngh that lease. 

southsoutheasterly 

along this channel and 
the soil and n-ash ar laces west of the Lloyd 
George and Carlton, a t  least 9 ieet deep. h syste- 
inntic searrh across this alluvial channel might re- 
veal an allnvial lead, the drainage fron1 

s a little north of 
G.M.L. 41119, west of the Reform, being sepaated 
from the Reform waterc e by a low divide. It 

runs in a general 
lose itself in the. san 

d George-Carlton group of leases lies ne 

branch of the road t o  Coolgardie. Along the south 
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e been derived The ore bodies of tix Reforin, carlion, an$ u o y a  
differ from those of most other centres 

types, occurring in their widtli, and indefiniteness. 
a lesser exteilt, They consist s of impregnated schist; 

case they appear their boundaries are indefinite and their extent can 
dic r&s. only be determined by assaying. The gold content 

e the ore bodies are 
though rich shoots, strike of the schists, so far examined, is slightly south is, as a rule, coarse, and is of east. The clip is to the south, but is very variable, 

ly in the neighboLwhood the larger peg- saicl to be exceptionally pure. In places, small peg- 

kes, mentiolled later. The obselT.ed matite clykes form the hanging-walls of the shoots. . 
The main lode in 22deg. to 72deg., the mean of those tnl;en tlie Reform lease strikes nearly east, the Carlton, 

Lloyd G eorge-Limerick line has a general northnorth- 
easterly strike, but the schists forming the ore body In the Lloyd George-Carlton group, which lies to  

later, tk are greatly contorted and, in places, the shoots, par- 
tr&e and ’’’ ticnlai*ly in rlton lease, strike nearly east. 

general follows that of ’er the direction, but in places the schists usually very flat, but, 
he Lloyd George lode are vertical. contact with one of the 

The schistose and gneissic rocks are cut by numer- ,,egmatites, the shoots may 
kes differing widely in size and rang- short distance ; for example, 
on from ~ ~ k s  little diberent from a shoot Ijetween Fltzgeralcl’s shaft ancl the Prospect- 
but somewhat Peissic in ing shaft 011 the Carlton lease, and one west of the 

structlxre, through typical pegmatites to “buck” \\711ip sllaft on the Llogd Cieorge lease. In the west 
quartz reefs. &IanY of the “bllCk” reefs Occur in the crosscut from tlie iiortli shaft 011 the Carlton lease, 
larger Pegmatites and, in Places, appear to  Pass the scliists forruing tlie or? shoot are contorted into 
indefinitely into coarse pegmatite reins. They evi- Inore or less c~ollle~s~al,e~ 
dently w r e s e n t  one of the final phases of the gran- (juartr tringers, usnallg of no great length, are 
itic intrusion. ic of the richer ore, and occasional short 
In the nei&ourhood of the Reform ~ 0 ~ 1 ,  the thick lenses of quartz also occ11r. The quartz string- 

pegmatites nsudly strike a few degrees south of e x ,  in places, are said to  be poorer than the enclos- 
east, but they are very irregular in shape; those in in? scbists; in snc!l cases, howe\rer, it is probable 
and near the Lloyd George group strike either ap- that much of the gold originally occnrred in the 
proximately northeast or northwest. Some of the quartz € r o ~ u  lv l~ ich  it has sixlee bee11 leached. The 
larger Pegmatites cut across the planes of schistosity imliregnnted scliists al)peared, so far as could be 
of the older rocks, which are usually somewhat con- judged from the oxidised rock, to be largely, thongh 
torted near the junction, but the smaller dykes, in- llot nholly, of tile glleissic ty1)e. 
eluding off-shoots from tlie larger, usually run along ~1~~ ,17iclt1L of the ore bodies in the oxidised 
the planes of schistosity. zone is probably largely due to secondary impreg- 

The largest dyke in the Gibraltar area is one, pre- nation. I t  map be espected, therefore, that beloTv 
x7ionsly mentioned, immediately west of G.M.Ls. that zone the locles mill be better defined and the ore 
5125, Gibraltar, and 4S71. It strikes approximately bodies narrower. 
nortlmortlieast and has a maximum width of about Tile unoxiciised ore contnins a little pyrites, but 
18 chains, buC its boundaries are very irregular and as \\hole the ore bodies appear to be fairly free 
the southeastern boundary is largely obscured. The -from Illinerals. ~h~ oxidised ore al,- 
dyke consists for  the most part of fine-grained some- pears to lie suitecl to trestlllellt in Huntingdon mills, 
what gneissic granite, but coarser pegmatitic facies, of \x,l,icll t]le L l o ~ d  Ge0r.e Syn&c,zte has installed 
with large felSparS, occur. From the northern end one. ~ 1 , ~  ore fi.c)ln the rarlton lease is crnshed at 
o f  this dyke a long tongue runs in a northnortheast- a fiyc-]le:l,l 1jattery 011 the Reforin lease, both ]eases 
erly direction. being held by Rfessrs. Clayton ancl Young. 

The pegmatites are nsplly worth esaniination, as Chiiig to tlle incleiilllte1less o f  the ore bodies in the 
rare minerals hm-e been found in them in the Ubini oxidisecl zone, the estimation of the quantity and 
and Londonderry areas. So f a r  as reported, the ralue of the ore in a mine worild be extremely diB- 
only one found in the Gibraltar area is inangano- ctllt withont T*ery detailecl and carefnl sampling, 
columbite, a specimen of mliich vas  picked up by my but, from the informalion supplied, there should 
assistant, nfr. E. le Afesurier, near ,Z large buck reef lie a rerg consi(lerab1e tonnage of I-ayable ore in the 
on G.M.L. 5036. A search in the T-icinity revealed Llogcl George and Carltoll mines. 
several fragments of the mineral, including one of ~t is 1pcessa-q for prospectors used to \Torking 
31bs. weight. 1-ertical or steeply-dipping lodes and reefs t o  realise 

tliat the horizontal exlent of these shallow-dipping 
Porinations exposed in a crosscut is no t  their true 
width, which is at right bngles t o  the clip and strike. 

One of the main hinilrances to tlie clwelopment o f  
this district has been lack of water, the quantity ob- 
tained from the deeper shafts, such as those on the 
Reform lease, hein: negligible, and the only source 
of snpply a t  Gibraltar itself being such sha€ts and 
costeans as liolcl water after rain. Arrangements 

The ore bodies diKer in strike. 

being 42deg. 

a large granitic 
e greatly contorte 

any direction; 

T m  ORE BODIES. 
13xainination o f  the ore bodies was, owing to the 

inaccessibility o f  the deeper workings on the Reform 
lease, confined to the oxidisecl zone. The descrip- 
tions given, therefore, apply only to  that zone, which, 
in the immediate neighbourhoocl o f  the ore bodies, 
extends to  a considerable depth. 



have now been made to supply the Lloyd George 
mine with water f rom the Goldfields Water  Supply 
main pipe by a small pipe from Ubini. 

5,--TEIE BADDERA LEAD MRINE, NOlZTH- 
AMPININ, SOUTH-WEST DIVISION. 

(F. R. FELDTXANN.) 

INTRODUCTION. 
The Baddera is one of the oldest lead mines in the 

Northampton District, being discorered in 1573. It 
was worked on a small scale Yor about 1 0  years after 
its discovery, but subsequently lay idle until a few 
years ago, when it  as reopened by its present ownerb, 
the Fremantle Tracling Co., Ltd. In July, 1920, the 
General hfanager of the C’ompany stated that tlie ore 
reserves were nearly exhausted, but that there was a 
chance that the ore body had only been faulted, and 
suggested that a geologist should risit tlie mine t o  
investigate this point. Coinmenting upon this, the 
State Mining Xng5neer reinarl~eil that “in the event 
of it” (the mine) “having to close clo\vn it would be 
very valuable for  future relereiice to have ;1 report 
upon its position by a Government oflicial on recorcl 
as it stood at the time of closing.” 

Examination of the mine hacl to be deferretl owing 
to a strike of employees ancl to departuiental esigen- 
cies, but-together with a brief examination of other 
mines in the district-was carried out during October 
and November, 1920. 

I wish to recorcl my indebtedness to  3Ir. Sharp, 
Superintendent of the Baddera, and to  Alr. TITeir, 
Underground Manager, f o r  mnch valuable information 
and for  the assistance :ifforded in  tlie esainination 01 
the underground workiilgs. 

GENERAL, REMARKS. 
z,.--Tlie Baddera Mine is s 

north o€ Northampton Lo\-insliip aiid 
northnorthwest of Bacldera Siding on the Geraldton- 
Ajana Railway. It comprises Freehold Block 1472 
and Mineral leases 121, l l p p ,  and 15Pp. 

[ropography.-The country i n  the vicinity of tlie 
mine is undulating. ilbout three-qnarters of a mile 
west of the main shaft n low bare granite hill I’orins 
a conspicuous feature, and about half a Iliile south O T  
the mine and iinmecliately south o f  the road to tlie 
siding is another fairly prominent liill, the bacltbonc. 
of which is formed h p  a large “biicli” cltinrtz reef. 
Near the main worBings in Block 1-17?, t lie clrainage 
runs northeast from a small cli\ icle, on which the 
southwest corner is situatecl, to a tributary of Udan- 
darra Creek, the tributary I unning southeastn arc1 
through the iiortlieast Iiortion of tlie block. Oxving 
to the quantity o f  \I ater clmined froin ilie mine this 
northeast portion is noiv practically a marsh. 

Geo Zogy .-T 11 E COUII t r y of the Radilera, i n  
coinmon with that of‘ the resl of tlie Nortliainpton 
metalliferous area, is gariiet gneiss, intersected by a 
number OP peginatite clykes, n-hich in the neiglibonr- 
hood o f  this mine nppeai. to ccinsist niainl\- o f  nl[ra- 
acid aplitic mrieties. ‘1 he ore bo(lies u t  the district 
are closely aswciutetl with the peginatitcs and ~ve re  
probably derived I’rom the same magma under lo\wr 

tenipei~atore conditions. 
cut in se\ era1 places by the mine W O  

i t  was iiiil ossible to determine the 
these veins, bnt tlie lodes lxobably largely follow the 
junctions of the pegmutities with tlie gneiss. Frag- 
ments of peginatite are comnon in the lode breccisb 
in  places, particullarly in the brancli 1 

Tlie bare liill v e s t  of the mine I 
examine closely, but it appears from 
composecl of different lock  to the gneiss 
iiiost oC the liills of the tlistrict, and probably consists 

Pegmatite veins have been 

east crosscut off the branch 
inay be the northern sxten 
parallel dyke. 

iinmediate 
1\11.. 1\Jaitlanrl’s map 
of the main shaft. 

icinity of the mine, but one is shomn on 
about a cliiarter of  a mile west 

THE LODES. 

ol‘ tlre lodes it is necessary to clistinpish 1)etJveen- 
( U )  the skecw .zoues, or bands of rock along ~vh5ch the 

ilic.aring stresses found relief by the I’ormation of sheer 
plnnes and by breceintion, ancl the liniits of which 
inark tlie liiiiits of the possible occurrence of ore 
veins; (1)) the locks, or zoiies of most intense shearing 
and br ecciation v,-liich later formed the main cliannels 
fo r  the ore-bearing solutions, ancl in which all the ore 
bodies, wit11 tlie esception of occasional 
occur; and (c )  the ore d i o o l s  theinsel 
are not necessarily coniined to thc nii 
particular side of a shear zone, h i t  inay follow a 
tortuous course n5thin i The ore hoilies iiiay OCCLIT 

in the middle or aloiic er wall of a lode cliaiinel 
ancl may in  plaws txcupy tlie fill 

The iiiairi lode, to 71-liirli I\ ork 
aliiiost entirely confined 

(; c I I  e r d  tle rr i p  I o 12 .--In t 11 e i‘ol low in2 de 

e more thaii 100 feet 
ncr ; thence thc ontcdrop es- 

tnitletl in a nortlienstei*Iy direction 
.I gootl tlet1l (of \rorli was done h n i  tlir- 
tivcen these tn o points ap1-arcntly 
IiotliiJs on [lie hanginy-n a11 ancl f o  
sliear zone. l’urther nortlleast the 
o1)scuretl by siiper1icial deposits, but the k d e  has been 
followed iinclergronncl to a point about 520 feet, in a 
direct line, northeast o l  the south boundary of the 
block, At a point abont ‘TO0 feet nortlieast o f  mhere 

I S 0  feet froni the junction at the :I41 feet 
lias not h e n  irorlred a i m e  thc 1 X  feet le 



feet west of the branch lode is completely shattered 
and more or less decomposed, and is diflicnlt t o  deter- 
mine in the hand specimen; on the east side of this 
lode, howewr, the rock appeared to  be a some.\vliat 
shattered and highly acid pegmatite. Between 30 and 
50 feet west of the lode are several i'aults, mostly 
striking about N. 20" TTT. and dipping about GO" ni. 
Between the westernm9st fault and the main lode the 
rock is gneiss-jointed but otherwise compact. 

The general strike of the main shear zone is about 
N. 52" E., and tlie average dip about 73" NTP. The 
awrage dip of tlie branch lode is about G.3" JP. 

The main shear zone ranges from about 3 to  fully 
33 feet in width, probably averaging about 16 feet; 
the lode channel ranges from 1 to  
probably, 4 or 5 feet; the ore shoots (including veins) 
ranged from a thread to about 33 feet-at the junc- 
tion with the branch lode above the 231 feet level, 
where the ore shoot apparently occupied the fnll midth 
of the shear zone-but only in a few places attained 
a width of more than 4 feet. Owing to lack of data 
it is impossible to estimate the width of the branch 
shear zone, which appears to  be less defined than the 
main shear zone; the lodc channel ranges from a 
thread-near the junction at the 150 feet lerel-to 
about 24 feet-at a point about BS feet below the 
branch drive a t  the 341 f e  vel, where the ore shoot 
apparently occupied the wicltli of the chalinel; 
the average width of the ore shoot in the branch lode 
was probably between 2 and 3 feet. 

At the southernmost shaft-in ALL. 1"1, close to 
the south boundary o f  Block 1472 and 9 i  feet from 
the southwest corner of that block-the main lode 
meets a narrow shear zone v i th  a strongly marked 
hanging-wall plane, possibly marlilllg a fault line, and 
apparently tiiriis and runs along it. The shear zone 
is approximately parallel to the branch lode and has 
an arerage dip of about G i "  between the surface aiid 
the 341 feet leml, and of about 77" between the 341 
feet aiid the 442 feet levels. This shear zone or fault 
is cliscussed in the final chapter. 

According to Mr. Sliarp, another lode  as cut in 
Block 1472 near the bottom of a shaft about GO feet 
in depth and 570 feet north of the northeast corner 
of M.L. 121. This lode is possibly a continuation of 
the branch lode north of the junction with the main 
lode. 

In  the northeast portion of Block 1472 some ~ o r k  
has been done on two parallel lodes, about GO feet 
apart. The general strike of these lodes, so f a r  as 
followed, is about N.43"E., aiid the dip is northT.\.est. 
They cut the north bouiidary of the block about 200 
feet and 275 feet, respectively, west o f  tlie north- 
east coriier. Going south they beiid slightly, striking 
more southerly. They appear to be on the same 
line as the main shear zone of which they are 
probably a coatinnatioii-tlie more easterly lode 
correspoiiding t o  the main lode, the more westerly 
possibly to  that cut in the shaft 1570 feet north of 
the northeast c o i x r  of ALL. 121. 

Structure uiad compositia~z.--'l'he shear zones in 
which the lodes aiicl ore shoots occiir are the result, 
o f  earth niowmeiits v-hich sheared and brecciatecl 
the gneiss and dyke rocks along compuratirely 
n a r i ~ ~ x -  cliaiinels, the rock along the line of niost in- 
tense shearing, usually near the iniddle o f  the shear 
zone, being crushed into angular fragments OP vary- 
ing size. Shear planes, generally parallel to the 

brecciated zone but in places running into it at an 
acute angle, n-ere formed on both sides of that zone. 
In places the rock for a few inches on the footwall 
side of tlie shear planes v a s  crushed to a fine 
powder. Joints approximately a t  right angles or at 
acute angles to the main zone of shearing were 
formed in the rt~c.1~ for  a few feet outside that zone. 
The brecciatecl zone ancl the shear planes subse- 
quently formed paths for the ore-bearing solutions 
wliich deposited qoartz, galena, blende, pyrite, and 
chalcopyrite in the open spaces, the resulting ore 
bodies consisting, in the body of the lode, of irregu- 

small lenses, and veinlets of galena, with 
a little pyrite in places, in a gangne composed of 
fragments of gneiss or pegmatite cemented by 
quartz. T h e r e  there \\-ere open spaces, the quartz 
is white 01' milky, and coarsely g-ranular; where the 
spaces beheen  the rock f rapiuents were filled with 
ponYierecl rock, tlie quartz is dense and fine grained, 
ancl usually of a greyish colour. Where the solu- 
tions carried insu material to fill the open 
spaces completely, na aiid quartz found room 
to fomi ciystals. the shear planes, galena 

nere deposited, in places, to form veins 
size. Blencle, mhich is present only in  

small qnantities in this mine, occurs as a rule along 
shear ldanes or joints near the limits of the sheai- 

of the lode breccia, 

galena reins, usually in the cei1ti.e; and rarely as 
narr3w \-eiiis of more coarsely crystalline material, 

es containing a little galena, in tlie poorer 
A o f  the lode. 111 the larger T-eins, galena 

(r~curs as irregular interlocking groups of 
coal se iinpecfect cubic crystals, but where vnghs 
occur, forms octahedral ancl ciibo-octahedral crys- 
tals, which, h o ~ ~ e i - e r ,  are seldom perfect. Two 
pai'ticularly fine specimens consisting o f  octahedral 
and cubo-octa1:eclral crystals of galena, up to  lv' 
iiiches in length, scattered in an irregular platy net- 
mork of sugary crystalline quartz, mere obtained 
from tlie junction of the main and branch lodes near 
the 341 feet level. The veinlets in the body of the 
lode are usually composed of more finely crystalline 
material. A ~ e i y  fine grained massire variety occurs 
in a iew places as heanis along narrow zones of 
intense shearing, e.g., in the stope below the drive 
on the branch lode at the 341 feet level. 

According to the early descriptions o f  the mine, 
a €air amount of lead carbonate, resulting from the 
osidatioii of galena,  as obtained from the surface 
workings, but no particulars are available as to the 
depth to which it extencled. 

J fovement  subseqztent l o  ore deposition.-Certain 
features in the lode suggest that movement has 
taken place subsequently to ore deposition. What 
now appear as the main shear planes are marked in 
inany places by a few indies oT flncaii, or crush clay, 
and by bands of crushed rock ancl clayey material 
which carry no oi e ereii d i e r e  the lode in their 
iniinediate vicinity is rich : joints carrying no 
metalliferous material also occur in the richer por- 
tions of tlie lode. &loi.eover, the fine-grained galena 
in the body of the 1)i.anch lode ha? in places a 
schistose structui'c, and the planes of schistosity 
are marked bb s t r i a  



As the ore deposits are of great geolog%cal age, 
' the occurrence of earth moremeiits subsequent tc; 

their formation is higlily probable, and the shear 
zones once formed mould always be lines of meak- 
ness most likely to be affected by later shearing. 

It is possible that some of the shear lilanes, nonr 
barren, coiitained in places galena which has since 
been removed by surface mte r s ,  but even so it is 
probable that shearing sul-tsequeat t o  their form a t' 1011 

rendered them inore accessible to those waters. 

extraordinarily rich a t  the bottom of the old work- 
ings, but the depth of these is not stated; according 
to Provist the old level nas said to be at a depth 
of 23 feet and the old shaft down to 90 feet. 

(b)  The branch, lode: The shoot worked in this 
lode has, judging by tbat portion exposed in the 
workings, a southerly pitch of about 52". Judging 
froin the stope section, it started at a point about 
-13 feet above the 234 feet level and, on its present 
course, should end a t  a point about GO feet below 
the 422 feet level and a little south of a point below 
uinze 270 feet south, f rom the 3-11 feet level. This 

rather would give a length of about 360 ieet. The 

o i e  s7~oots.-(a) The main lode: The 
main lode appareiitly consisted 
Of more Or less cliscontilluous of a\-erage breadth (at right angles to the pitch and to th Of One lens* It is tlie -width) is abont 16 

The lode nas  cut in 

difhult to form a definite conc as t o  the direc- 
tion of pitch-or g-reateit length-of the ore shoot 
as a whole. From the work done so fa r  it appears 
to be almost horizontalj b a coiisiclerable por- 
tion of the original lock the present slirface 
has probably been worn away, the pitch may hare 
beell southwest at  a steep angle. ylle greatest llori- 
zontal, or L ~ ~ ~ ~ ~ ~ ~ u  ~engt~l-inc~ndiag the interrellillg 
poor or barren portiolls of the locle-is at 234 
feet level, .iT.here the total lengt11 is sbont 900 feet; 
included in this, holTerer, are sereral brealcs, in- 
eluding one of about 120 feet in the northeast drive. 
The longest continuous body of ore at this lerel 
occupied tlie northeastern half of the northeast lctng. The arerage -width was about 2 feet the maxi- 
drive for a length of nearly 300 feet, including the 
ore northeast of the junctioii with the branch lode; 
the gTeater part of this ore body 'ivas of €air grade. 
Beyond the junclion with tlie branch lode at this 
level the ore body ITJS 24 feet wide €or a length o f  
nearly 50 feet. 

broken, and more regular in width and 
ore, but the total horizontal length Tms less, being 
about 6S0 feet, including a few short breaks. The t 
greatest continuous length, including lom-grade ore, 
vas  about 550 feet, mostly in the northeast drive. 

abont 190 feet. 

feet level, close to  the junction with the main lode, 
but was said to  be a mere thread a t  this point. No 
work was done on it a t  this l e d ,  but it was followed 
to where exposed in the crosscut by a rise from the 
2% feet level. The lode has been worlced for some 
distance a t  aiid from the 234 feet level. At  this 
level the stol-te length TGLS a little more than 100 
feet. No particulars were available as to  the value 
Or 'Tidth Of the Ore at lhis level* 

At the 2-11 feet lerel, tlie shoot was about 250 fe  

iiiti~n being 4 feet. The ore 7x1s most1 
Ylie shoot ends al tliis lerel at winze 

ylle best I:atch far worlced in 
alJout 2s feet lbeio,,. tile 341 feet le 
1 200 .feet south ancl 

hoot here attaining a width of about 24 feet. 
A t  the 341 feet lerel, the ore slioot less At a del)th of about  30 feet below the level and about 

e of I 2  fee t  north of IT-inze 2'70 
about 0 feet ji-ide; the shoot 

120 an(1 The ore was of fair grade, 
on the arerage, but soimdmt patchy. The avemge 
i d t h  of the shoot xvas about 3 feet, the masimmn 

long. 

At the 4ic2 feet level, lenses of nre ~T,ere 
confilled to Olle abont feet 
rade ore, the soutll-\Tel;t 

length in the northeast 
irely narrow, averaging 
lies respeetirely. ~ r o n i  MjtcIlell is scallty anc1 

appears t o  be shortening rapidly and it is  p 
that it does not  extend for any 
the 442 feet level. 

The junction of the main and branch lodes has 
not yet been cut a t  the 442 feet lerel, but jndgkg b y  
the general trend o i  the ore shoot, thc prospects of  
obtaining a rich patch a t  this point are slight. The 
junction at this level slioulcl be hetween 100 and 11.5 
feet north o€ the present €ace of the north branch 

surface €ram tliis level. T1 
arerage S 2  per mat. lead. 

t o  a clcptli of 7% feet .  

ilrire Fro111 t l i is  135 to 150 feet from the face of the 
on the main lode. 

Few data are arailable as to the extent a i d  ralne 
of the ore bodies betmen the surface am1 the 234 
feet lewl. According t o  ITooclward , the lode \Tas 

feet sont~l,T.est, illclncling 176 feet sont.l along the sup- , osecl fall1t llear the soat~lr~.est ~ l ~ ~ l ~  14;~, 
a! tllc 150 feet lerel; 558 feet llortlleast, Tvith an acldi- 

7 WOODV\-AXD, I T .  P., Mining Iiaiidbooli t o  the colony of 'i I'R(~vIs, .IOH~Y, The Northaniptoii Mining District : 
Western Australia, p. 139, 1595. T V . A  Geol. Survey Bull. 9, App. C., p. 25, 1903. 
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tional 175 feet (about) south on the branch lode, and 
393 feet southwest, including 100 feet on the fault, 
at the 234 feet lerel; 560 feet northeast with 280 feet 
south on the branch lode and 35 feet on a seam west 
of the main lode, and 351 feet southwest, including 
27 feet on the fault, at the 341 feet level; and 244 
feet northeast on the inain lode, 67 feet north and 
120 feet south on the branch lode, and 315 feet south- 
west on the main lod 
feet on the fault, at 
a crosscut 135 feet 
branch lodes. plane subsequent to ore deposition. This subsequent 

re are, or were, eight shearing, however, would not affect the ore body if 
shafts on the main lode, mostly connecting with the that were wholly on the footwall side of the plane. 
stopes above the 150 feet level; a ninth shaft, appar- With the exception of a few feet a t  the 341 feet level, 
ently on a branch or  parallel lode, 570 feet north of driving along the plane has, according to the mine 
the northeast corner of M.L. 121, has already been ofEcials, been confined to  the footwall side. It would, 
mentioned. A nuinber of winzes connect the various 1 think, have been advisable to test the rock on the 
levels, at intervals ranging from about 60 to 100 feet. hanging-wall side, a t  intends,  to see whether there 
The payable ore between the lelrels is now practi- has been any deposition of galena on this side also. 
cally stoped out. 

sunk in the early d 
lodes, and a level w 

and so feet at a depth Of 70 feet, 
from the shaft on the northwest lode. The ore shoots 

a have been stopecl to t 
vertical shaft was sun1 feet southwest Of 

de* feet the old shaft on the 

The g.ronncl between these workings and those 011 
ce along the line of lode of 

ancl to statistics supplied by Mr. Sharpe, the ore 
shoot at the 150 feet level and more particularly at 
the 23 1 exterlded fo r  a considerable &stmce 
along the 
f o m a  is ore by secondary dep ex- 
ceedingly &probable, is strong evidence that 
sheari 
positi 

In addition to  the main s 

Prospecting on this property, probably owing to 
lack of funds, has apparently not been kept suffi- 
ciently far ahead of mill requirements. The rock 
on both sides of the lode has been but little tested 
by crosscntting. The large area of apparently un. 
tested ground betTveen the main morl<ings and those 
in the northeast corner of the block has already been 
mentioned; a t  the present time, the testing of the 
lode between these points is hindered by the ground 
being practically a swamp, owing to the great quan- 
tity of water clravm from the m i n e t h e  natural drain- 

the main lode-a age being in this direction. A line that might be 
nearly 18 chains- not appear to have been branch lode south of 
tested. lode extends south it 

ary of Reserve 12022 
east of the northeast corner of M.L. 

I n  the northeast c 

More 

south of the north boundary block. 

CONCLUSIONS. 
Regarding the strongly-defined southward-striking 

shear plane in the southwest corner o f  Block 1472, 
the question has arisen whether this shear plane 
marks a fault line, and if SO, whether the lode has 
been faulted by it. There alvear to be three alter- 
natives, namely:-either it is ( a )  a fault O r  shear' 
zone formed prior to  ore deposition and of the same 
age as, or even older than main sheai- zone, by which 
it is joined; ( b )  as (a)  but has been affected by 
earth stresses, with consequent faulting, subsequent 
to ore deposition; 01' (c) it is of later origin than tile 
ore bodies and has Eaulted 

was able to examine 

cleeljest in the dis- 
ompared w:th those (if 

many lead mines in other parts of the world, where 
rich ore has been found a t  much greater depths than 
that hitherto found in the Northampton district, even 
taking into toll possibility that the rocks 
forlning tile pr in tllis district weye f L t  
considerable depths below those at the surface dnr- 
ing tile period of ore deposition and that large pox.- 
tions of tile lodes 1la\-e been \\Torn away. There is  
50 far but little evidence as to  the occurrence or  non- 
occarrence of pavable shoots below those mined. In 
1902 and 1903 two bores mere put down, one on the 

The vertical depths reached were 

The only workings 

level, a lieal Xlargaret Mine, and one near Old Cow Rock 
Narra Tnrra. 

1y the domnmard extensions of the lodes being 
ancl the plane. feet and 323 feet respectively-what were pro- 
lode at these levels 
I'lane, but the galella  as cnt o b  at the junction. As 
regards the first portion of 
on the footwall side of the 
drive at the 341 feet level, c shat- 
tered aplite or aplitic pegm that 
found in places in the baren parts of the lode, but 
as the shearing or shattering might easily be due to  
niOX'elnent SUbSeqUent to Ore d!epOSitio11, this evi- 
dence is inconclusive. 

The apparent ctittiiig off of tlie galena certainly 
suggests fauilting, but according t o  the stope sections 

- 
*Op. cit., p. 25. 

cut at considerably less depths. Both bores were Lln- 

ng the eridenee of these bores-t1ie Wheal 
XIargaret is a copper lode, and rich shoots of copper 
ore are essentially of secondary origin, consi'sting 
either of collcentrated oxidised ore, or of secondaq 
snlphic~es. Primary copper ores, which usually con- 
sist of grains of cha;lcopylite disseminated through 
the lode, are seldom payable. Rich shoots of galena, 
on the other hand, appear to  be almost wholly o f  
primary origin, the depths to  which they extend de- 
pending Terry largely on conditions of temperature 
and pressure a t  the time of their deposition, 
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Although the Narrn Ta rm hore was stated to be 
on a long line o f  lode ~diicli c *ied good shoots of 
galena at ancl near the surface p l a c q  the outcrops 
in the ricinity o f  the !,ore \TTere apparently poor, and 
the chalices of cnttinp n payable shoot at this point 
w r e  not great. One 
prore the non-esistenc PC shoots at 01' belony 
the depth at n-hieh the cut, nor, if suceessfnl, 
their extent. The evi 
therefore. be resarded 
occurrence of payable leacl ore below the clepths pet 
reached. 

Should the company decide to test the Baddera 
lode at greater depths, perhaps I he best method 
would be to put down a series of bores, arranged in 
Can shape if the boring were done froin one spot, t o  
cut the lode at different p i n t s  at a depth of, say, 

130 feet below the 442ft. level. As stated, a single 
bore ~voiild not  gir-e suflicient information as to the 
iicliness of the lode nor the extent o€ the payable ore, 
if any. 

6 .--THE WIL( +A COA LFI E TJT). 

(R. ILS 

NTROPUICTION. 

Fig. 1. 

Assistance ~ a s  granted the decided, on the recommendation of the State Mining 
Mining Derelopnieiit Act to carry on Lrurtlrer Engineer, to carry ont deep boring operations to 
de.i.elopnient work, and the results were so pro\-e the field. 
encouraging that tbe Hon. the 31inister for JIiiiep 
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This has now been completed. Three bores 
have b t down a t  sites selected by the State 
Mining Engineer right through the coal measnres t o  
bed rock. A number of coal seams were intersected, 
the depths and thicknesses of which have been care- 
f d l y  recorded, and an analysis made of the coal. 

These results have been communicated to the Press 
from time to time, but as the information has been 
oinewhat disconnected it. seemed advisable to bring 
t together in a convenient form, and it is with this 

official records. 

admit if its being more easily understood and will 
also serve to indicate the significance of the recorded 
information. 

underlying gmnite now exposed at the surface. 
These areas now appear as islands on the Geological 
i’laii (Plate I.), ancl it should always be borne in 
mind that other similar coal-bearing areas may exist 
Tvhicli have not yet been located. 

A plan and section (Pig. 3) on a larger scale 
shows the relative positions of the bores and of the 
coal seams met with, and is meant to  indicate the 
general geological conditions prevailing. 

il locality plan (Fig. 1) giTes the position of 
Wilga in respect to our railway system, and shows 
the transport facilities at present available. 

AIr. T. Elatchford’s report on 0 ’Grady’s Dis- 
covery shaft mill now be given, followed by the 
results obtained in the three deep bores,, and in a 
11 in the bed of the river. 

A plan of the Wilga and Collie Districts (Plate O’GRADY’S DISCOVERY SHAFT. 
I.) shows the close relationship between these two 
Coal Fields. In  December, 1915, a preliminary investigation 

coal and of the geological I ~ L S  made by &lr. Elatchford, Assistant Geologist, 
conditiolls make it very evident that wilga repre- mho on his return furnished the following report :- 
sents an extension of the Collie Field. There is “ In  accosdance with rerbal instructions of the 
reason t o  think that both these areas were part of a Government Geologist to investigate the late dis- 
nmch more extensive coal field, and were preserved covery of coal in the vicinity of Wilga, and more 
o-vving to downward faulting. Outside of these pal ticularly to locate the prospector’s morkiiigs and 
areas the coal and all the strata associated with the if possible draw samples from any coal seams, I 
coal hare been removed by denudation, leaving the beg t o  report as follows:- 

The similarity of 

Fig. 2. 

O’C R A  DY ‘S D 1 S COV E R Y  S HAFT 
CROSS SECTION 

shewing Coal Seams in East Crosscut a t  105ft.Level 
I 

orliings and Gelzernl Description. 
with one exception are situatecl 011 

the north-TYest cosner of Location 2009, lying at n 
direct distance of 5yz miles north-east o f  Wilga 
Siding. 

They consist of eight shafts in all, seven of n~liich 
have fallen in almost to the surface and are now 
uiisafe ancl inaccessible. To what depths these 
sliafts mTere snnlc I was unable to ascertain. The 
last shaft sunk, No. 8, on the accompanying plan, 
Plate I., has reached a T.ertica1 depth of approsi- 
matelp 100 feet. It is close timbered almost to the 
bottom, which made it impossible to examine the 

strata pierced. From hearsay evidence, it appears 
that two coal seams ham been cut in this shaft, one 
five feet thick a t  55 feet, and one four feet thick a t  
66 feet. 

On  account of the timber the top seam was not 
TTisible. Fortunately, some of the timber opposite 
the bottom seam was open and part of a section of 
the lower seain was visible, though the strike, dip, 
and the exact thickness were not procurable. 

The coal seam here is, however, more than three 
feet thick and a sample was drawn over that 
dimension, the result of which is appended witlr 
Dr. Siinpson’s remarks. 
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Taking these 
of the coal for 
beliere that the 

results and the general appearance 
a guide, there is ei-erg reason to 
lower seam is of the same age and 

era1 of the Collie River seams; but it 
is not eqnal to  the higlier grade Collie coal, It is 
certainly not a coking coal. 

Extent.-The probable extent of the new coal area 
cannot be even roughly determined \d,hont a more 
thorough and lengthy examination, for the comtrS  

void of outcrops, and for 

ely east and west a short distance north 
of the workings indicates that, though it is probalily 

e Collie Area, it is not 

in the discovery, inasmuch as it lias increased the 
robable area in which coal of the Collie River type 

iscorered ancl tlierefore in that 
the State coal reserves.” 

I n  August, 1919, Mr. 13latchforil again iiispected 
the locality ancl reported as f o l l o ~ ~ s  :- 

Fur2kev Obselwutiom o?( the TT‘ilga Field. 
“Since my .i.isit in December, 1918, very little 

useful ~ o r k  has been done t o  prospect probable coal 
bearing area. A certain ainoiint of shallow boring 
has certainly tested the upper strata, but it is obi  ioirs 
that nha t  is wanted is a cleep bore or two to Lest 
the groand to depths which e average prospector 
cannot reach either by sinlri 01’ hand boring. Mr. 
0 ’Grady has sunk his shaft doivn to slightly orer  
100 feet, and opened out a w r y  interesting section. 
It is clearly seeii a t  the bottom of aft  
ancl east crosscut that he has snnk a 
\-er7 pronounced fault, also that the steep dip of 
the coal seams cut in the shaft is dne t o  n 
drag of the ends of the seams on thi  
the east crosscut he has opened out 
of coal s i s  and twelve inches thick e 
fault, which strike approximately K.W. a 
and dip to  the S.W. at an angle of eight 
This strike and clip would probably be 
to he the true strike and dip of tlie strata 
field than any other, and should be a valnable 
to set out bores or sh 
A section of the shaft 

From shaft going east 
Bottom of shaft i 
numerous coal sea 
known but at least 

.. 2 If 

* *  2 37 

* .  2 7, 

Soft sandstone . .  . .  f .  

C o d  seam (Sample A-Result of analysis 
attached) .. .. . .  

Black shde . . . .  .. . .  
Coal seam . .  .. .. . . l f o o t  

The strata up to  this point dip to the west at an 
angIe of 70 degrees. Fanlt 1)Jazle strike PI’. 10 degrees 
TV. dip west 70 degrees. From the fault plane on the 
strike of the strata is N E., with a dip to  the 

the shaft after the first fen. fcet 

Also on the north side of the Preston River, and on 
Block 2995 there is also an nnmistakable granite 
outcrop. Granite is also said to outcrop two miles 
east OP O’Grady’s shaft, bat I did not see this OCCLW 

rence or one which I have a-ery reason to believe 
erists on Block 2916 further south. The area of the 
field may, therefore, reasonably be allowed to  be at 
feast more than 24 square miles, and probably much 
greater, qiiite large enough to prove n valuable coal 
field. 

With reference to the Government Geologist’s sug- 
gestions that a detailed geological srcrvey be made, T 
feel snre that the accompan<ying map is what is deemed 
necessary, and will be sufficient for tlie present especi- 
ally as further detail for a surrey will depend entirely 
on that. supplied by the bores. 

Boving.-If the suggested deep boring be under- 
one of the first sites to 

‘s one, say, SO0 t o  1,000 yards east of trench 
. 54. Any other sites should be chosen when 
ilts of the first bore are known. To bore east 
rady’s is to test tlie nnprored strata, whereas 
1 be far more beneficial to  test the Lmown coal- 

fht, particiilarly as one 
f the fault has given the 

on1 the Laboratory of the 
urve37 gires the following results :- 

. . Moisture 17.06 % 
. . Calorific value, 

10458 B.T.U. 
SampIe B- 

Seam in E. crosscnt, Moisture 17.04 % 

Coal mine . . .. . . Calorific ralne, 
O’Grady’s 

son states:- 
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No. 1 DEEP BORE 
In view of the encooraging results met with in 

O’Grady’s shaft, the G oxvernrnent decided to  unclei - 
take sufricient deep boring to test the field a t  sites 
to be selected by the State Mining Engineer. The 
site selected for the first deep bore mas 1,100 yrtzds 
sooth o& nrest froin O’Grnily’i; Discoirery shaft. 

The T T O T ~  ivas carried ont In. the Department o f  
Pnhlic TTTorks TYater Supply. The foreinan in charge 
of the boring operations snpillied the %lines Oeparl- 
inent ~ v i f h  the folloving log :- - 

Depth. 

ft. in. ft .  in. 
0 Oto 7 0 
7 0.. 20 0 

20 0 :: 27 0 
27 0 ,, 29 0 
29 0 ,, 34 0 
34 0 .. 39 0 
39 0 ,, 42 0 
42 0 ,, 47 0 
47 0 ,, 48 6 
48 6 ,, 60 0 

60 0 ,, 66 0 
66 0 ,, 69 0 

69 0 ,, 73 0 
73 0 ,) 79 0 
79 0 ), 87 0 
87 0 ,, 92 0 
92 o _ _  93 n 
93 0 ;; 99 0 
99 0 ,, 109 0 

109 0 ), 110 0 
110 0 ,, 112 0 
112 0 ,, 119 6 
119 6 ,, 127 0 

127 0 ,, 130 0 
130 0 ,, 133 6 
133 6 ,, 136 0 

136 0 ,, 138 0 
138 0 ,, 149 0 
149 0 ,, 150 0 
150 0 ,, 152 0 
152 0 ,, IS1 0 
181 0 ,, 185 0 

185 0 ,, 186 0 
186 0 ,, 187 0 
187 0 .. 191 0 
191 0 ,, 276 0 
276 0 ,, 279 0 
279 0 ,, 318 6 
318 6 ,, 320 0 
320 0 ,, 323 0 
323 0 ,, 362 6 
362 6 ,, 379 3 
379 3 ,, 380 0 
380 0 ,, 381 6 
381 6 ,, 382 0 
382 0 ,, 390 0 
390 0 ,, 405 0 

405 0 ,, 406 0 
406 0 ,, 406 6 
406 6 ,, 408 6 
408 6 ,, 409 0 
409 0 ,, 413 0 
413 0 ,, 467 0 

467 0 ,, 469 8 
469 8 ,, 470 3 
470 3 ,, 479 6 
479 6 ,, 480 0 
480 0 ,, 484 8 
484 8 ), 485 3 
485 3 )) 498 9 
498 9 ,, 499 6 
499 6 ,, 504 6 

’hiclmess. 1 Description of strata. 
I 

f t .  in. 
7 0  

13 0 
7 0  
2 0  
5 0  
5 0  
3 0  
5 0  
1 6  

11 6 

6 0  
3 0  

4 0  
6 0  
8 0  
5 0  
1 0  
6 0  

10 0 
1 0  
2 0  
7 6  
7 6  

3 0  
3 6  
2 6  

2 0  
11 0 
1 0  
2 0  

29 0 
4 0  

1 0  
1 0  
4 0  

85 0 
3 0  

39 6 
1 6  
3 0  

39 6 
16 9 
0 9  
1 6  
0 6  
8 0  

15 0 

1 0  
0 6  
2 0  
0 6  
4 0  

54 0 

2 8  
0 7  
9 3  
0 6  
4 s  
0 7  

13 6 
0 9  
5 0  

Ironstone gravel. 
Ironstone conglomerate. 
Grey clay. 
Ironstone conglomerate. 
Grey clay. 
Coarse sand. 
Shale. 
Sandy shale. 
Coal. 
Sandy shale with quartz 

boulders. 
Greasy shale. 
Coal with carbonaceous 

shale bands. 
Hard sandy shale. 
Coarse sandstone. 
sandstone. 
Coal. 
Carbonaceous shale. 
Sandy shale. 
Sandstone. 
Carbonaceous sbale. 
Puggy shale. 
Sandstone. 
Carbonaceous shale mith coal 

bands. 
Sandy shale. 
Sandstone. 
Cod with band of stone in 

middle. 
Sandy shale. 
Sandstone. 
Coal. 
Sandy shale. 
Sandstone. 
Carbonaceous shale with 

Sandy shale. 
Coal. 
Black shale. 
Sandstone. 
Sandy shale. 
Sandstone. 
Carbonaceous shale. 
Shale. 
Sandstone. 
Greasy shale. 
Hard band. 
Hard dark sandstone. 
Granite boulder. 
Hard dark sandstone. 
Hard grey shale with tine 

Grey shale. 
Hard mudstone band. 
Dark shale. 
Hard mudstone band. 
Dark shale. 
Brown shale d t h  hard 

seams. 
Brown shale. 
Lime and mudstone band. 
Brown shale. 
Lime and mudstone band. 
Brown shale. 
Lime and mudstone band. 
Bromi shale. 
Lime and niudstoae band. 
Hard grey shale. 

coal seam. 

salidstone seams. 

NO. 1 DEEP BORE-coiztinzced. 

Depth. 

ft. in. ft.  in. 
504 6 to 515 0 
515 0 ,, 516 0 
516 0 ,, 519 9 
519 9 ,, 520 9 
520 9 ,, 529 3 
529 3 ,, 530 0 
530 0 ,, 540 0 
540 0 ,, 540 6 
540 6 ,, 545 0 
545 0 ,, 548 6 

548 6 ), 555 6 

555 6 ,, 561 6 
561 G ,, 598 6 

i: 

Tliicliness I 1 Description of Strata. 

ft. in 
10 G 
1 0 
3 9  
1 0  
S 6  
0 9  

10 0 
0 6  
1 6  
3 6  

7 0  

6 0  
37 0 

Hard grey shale. 
Lime and mudstone band. 
Hard grey shale. 
Lime and mudstone band. 
Hard grey shale. 
Lime and mudstone band. 
Hard grey shale. 
Granite boulder. 
Hard grey shale. 
Hard grey shale n-ith granite 

Sandstolie conglomerate and 

Fine sandstone. 
Hard sandstone con- 

glomerate with granite 
and quaitz boulders. 

boulders. 

granite boulders. 

The analyses of the coal beii~is niet with are as 
I’OllO\\S :- 

(’oal Secim U L  depth Si--!)% /et---  
Tliicliness . .  . .  . .  . . 5ft. O i n .  
Proxiinat e ,A.nalysis-- 

illoisture . . . .  . .  . , 13.12 
Volatile hydro carbon . . . . 36.71 
Fixed cm-lion . .  . .  . . 43.76 
Ash . .  . .  . .  . . 6.41 

100.00 
___- 

. , B.T.U. 9502 Calorifie ralne . .  
Calorifie value, moisture free U.T.U. 109:ii 
C’alorific value, ash and moistnre 

free . .  . .  . . U.T.1’. llSO8 

Thickness . .  . I  . .  . . 1ft. Oin. 
Analysis- I’er cent. 

Moisture . . . .  . .  . . 10.65 
Volatile hydro carbons . . . . 35.64 

i ’ m l  Seam rct cleptlt 1S7 feet- 

Fixed carbon . .  . .  . . 43.24 
Ash . .  . .  . .  . . 8.47 
(:olour of ash . .  . . Light red 

Calorific raloe . . . .  . . 9363 
A complete analysis of ii sample of shale ltroln a 

clepth of 469 feet was made by I h .  Sinipson, giving 
1 1 1 ~  follon7ing result :- 

brown 

per cen’. 
SiO, . .  . .  . . G3.61 
Al,O I . .  . .  . . 15.45 
Fe,O . .  . .  . . 2.90 
F e 0  . .  . .  . . 3.10 
MnO . . . .  . .  I) . .  .1-4 
M g 0  . . .  . .  . . 2.66 
CaO . .  . .  . . Nil 
Na-0 . . . .  . .  . .  .43 
Ii,O . . .  . .  . .  . . 4.87 

II?0 + . . . .  . .  . . 4.20 

CO, . .  . .  . .  . .  .04 
P,O- . .  . .  . . 2 2  
FeS, . .  . .  . .  . . Trace 
c1 . .  . .  . .  . . Trace 
Organic . .  . .  . .  .2s 

100.43 

E,O- . . . .  . .  . . 1.77 

TiOI . .  . .  . .  . .  .76 

--- 

--- 
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A cone preparecl from this shale rcached the stage 
of advanced vitrification at 1,050 degrees centigrade, 
and following temperature at 1,200 degrees C., at 
which temperature most micaceons clxvs melt. 

The shale would be classified for  technical pur- 
poses as a “term cottia” clay, m d  monld be used 
in the manufacture of roofing tiles and other term 
cotta waxe, and ritrified pipes. 

The following are determinations of [lie strata 
met Tyith in boring, examined by the Petrologist, Mr. 
R. A. FarqLi1iarson:- 

ft.  in. 
469 0-Brown shale vith conchoidal fracture 

530 0-Fine-grained i m p r e  (shaly) limestone 

535 &Finely banded grey sliale. 
540 6-Microcline granite boulder. 
545 0-Fine-pained shale with decomposed 

547 
54s 0-Loose conglomcrale wash with frag- 

ments of granite, ironstone, quartz, 
etc. 

0- A much decomposed amphibolised and 
chloritised fine-grained quartz-dia- 
base o r  quartz-dolerite. 

590 0 (approximately\-A rery coarse epi 
dotised, zoisitised and chloritiseci 
epidiorite of dioritic structure. 

This is a fine-textured gmnnlar limestone 
containing fragments of quartz, of felspar 
and of quartzite with a feiv scales of green 
chlorite. Despite a carefnl seavcli of sereral 
sections, no trace of organic remains, whether 
of calcareous algae, glanconite, fornminifera, 
or shells, conld be fonnd. 

and velvety feel. 

band. 

gmnitic bodders. 
0-Grey shale and shaly grit intermixed. 

569 

The Basal Limestone Band- 

NO. 2 DEEP %RE. 

This bore  as also 1Jnt down on the west side o€  
O’Gracly’s Discovery shaft, but nearer to the sha€t, 
and a little fun9ier south. I ts  exact position is 
giwn as 473 yards in a. diraction of R. 58 degrees Ty. 
from 0’1Gracly’s shaft. Considerably more coal n’as 
met with in this bore than in the No. 1 deep bore 
ancl at a noticeably greater depth. The first coal 
met .with T T ~ S  at 14Sft. Gin., and the last a t  476 feet. 
It is not at all easy to  say which seanic, in this bore 
correspond with those met with in No. 1 bore or in 
O’Grady’s Discorery shaft, and it seems probable that 
a fault occurs between No. 1 and No. 2 deep bores, 
causing the coal to be fonnd at the greater depth in 
the No. 3. 

The log of the bore is given by the forernail in 
charge of the boring as follows :-- 

1 Thirliness. I Description of Strata. I Depth. 

f t .  in. f t .  in. 
Surfaceto 4 0 

4 0 , ,  G 0 
G 0 ,, 62 G 

62 6 ._ G2 0 
G3 0 ,, 102 0 

102 0 ,, 129 0 
129 0 ,. 138 0 
13s 0 ,, 143 0 

ft. in. 
4 0  
2 0  

56 G 
O G  

39 0 
27 0 
9 0  
5 0  

I 
Depth. 1 Thickness. , Description of Strata. ~ 

Sand. 
Ironstone gravel. 
White sandy clay. 
Limestone conglomerate. 
Yellow clay. 
Soft sandstone. 
Dark sandy shale. 
Compressed sand. 

ft. in f t .  in. 
143 0 to 148 G 
14s G ,, 149 0 
149 0 ,) 150 0 
150 0 ,, lG0 G 
1G0 G ,, 1G3 G 
l(i3 G ,, 165 0 
165 0 ,, 166 0 
166 0 ,, 167 0 
167 0 ,, 170 G 
170 C ,, 173 G 

173 G ., 179 0 
179 0 ,, 191 0 
191 0 ,, 191 G 
191 G ,, 196 0 
19G 0 ,, 197 G 
197 G ,, 219 0 
219 0 ,, 220 G 
220 G ,, 222 0 
222 0 ,, 234 G 
234 G ,, 236 0 
236 0 ,, 259 0 
259 0 ,, 268 G 
268 G ,, 277 G 
277 G ,, 279 G 
279 G ,, 283 G 
2S3 G ._ 287 0 
287 0 ,, 293 0 
293 0 ,, 295 0 
295 0 ,, 300 0 
300 0 ,, 303 0 
303 0 ,, 304 0 
304 0 ,, 304 G 
304 G ,, 30s 0 
30s 0 ,. 311 3 

311 3 ,, 316 0 
316 0 ,, 328 0 
328 0 )) 33s 4 
33s 4 ,, 343 G 
343 G ,, 345 0 
345 0 )) 345 s 
345 8 ,, 346 S 
346 S ,, 348 0 
34s 0 ,, 359 0 
359 0 ,, 365 G 
368 G ,, 36s 0 
3GS 0 ,, 37G 9 
376 9 ,, 352 9 
382 9 ,, 38s 0 
38s 0 ,, 392 0 
392 0 ,, 394 G 
394 G ,, 395 3 
395 3 ., 397 0 
397 0 ,, 401 0 
401 0 ,, 406 0 
406 0 ,, 411 0 
411 0 ,, 414 S 
414 8 ,, 416 0 
416 0 ,, 420 0 
420 0 ,, 42G 0 
426 0 ,, 42G G 
42G G ,, 42s 0 
42s 0 ,, 447 s 
147 S ,, 450 0 
450 0 ., 451 0 
451 0 ,, 458 G 
45s G ,, 459 3 
459 3 ,, 461 9 
461 9 ,, 462 9 
462 9 ,, 46s 0 
468 0 ,, 491 9 
491 9 ,, 493 0 
493 0 ,, 49s 0 
498 0 ,, 498 G 
498 G ,, 516 0 
516 0 ,, 534 0 
534 0 ,) 543 0 
543 0 ,, 550 G 

f t .  in. 
5 6  
0 G  
1 0  

10 G 
3 0  
1 G  
1 0  
1 0  
3 G  
3 0  

5 G  
12 0 

O G  
4 G  
1 G  

21 G 
1 G  
1 0  

12 G 
1 G  

23 0 
9 G  
9 0 
2 0  
4 0  
3 G  
G O  
2 0  
5 0  
3 0  
1 0  
0 6  
3 G  
3 3  

4 9  
12 0 
10 4 
5 2  
1 G  
O S  
1 0  
1 4  

11 0 
G G  
2 G  
8 9  
G O  
5 3  
4 0  
2 G  
0 9  
1 9  
4 0  
5 0  
5 0  
3 8  
1 4  
4 0  
G O  
0 6  
1 G  

19 8 
2 4  
1 0  
7 6  
0 9  
2 G  
1 0  
5 3  

23 9 
1 3  
5 0  
O G  

17 G 
1s 0 
9 0  
7 G  

Soft grey sandstone. 
C o d ,  A70. 1 seam. 
Dark shale. 
Soft grey sandstone. 
Coal, Xo. 2 seani. 
Dark sandy shale. 
Sandstone. 
Dark sandy shale. 
Hard coarse sandstone. 
Carbonaceous shale wlth 

coal bands. 
Fine sandstone. 
Coarse sandstone. 
Carbonaceous shale. 
Sandstone. 
Black shale. 
Hard sandstone. 
Sandy shale. 
Coal, AJo. 3 ~cani .  
Sandstone. 
Shale. 
Soft sandstone. 
Sandstone. 
Coal, MO. 4 secini. 
Black shale. 
Sandy shale. 
Black shale. 
Sanclstone. 
Sandy shale. 
Sandstone. 
Coal, iVo. 5 s m n .  
Grey shale. 
Coal, WO. G seain. 
Shale. 
Conglomerates, quartz 

pebbles and sandstone. 
Black shale. 
Hard sandstone. 
Hard sandstone. 
Coal, No. 7 scan). 
Carbonaceous shale. 
Coal, No. S s e m i .  
Hard band. 
Sandy shale. 
Sandstone. 
Coal, A ~ o .  9 seam. 
Black shale. 
Sandstone. 
Coal, Aio, 10 seam. 
Sandy shale. 
Fine sandstone. 
Coal, No, 11 seam 
Black shale. 
Fine sandstone. 
Shale. 
Soft sandstone. 
Coarse sandstone. 
Coal, No. 12 seam. 
Shale. 
Fine sandstone. 
Sandstone (soft). 
Coal, i i o .  13 seam. 
Shale. 
Soft sandstone. 
Fine sandstone. 
Sandv shale. 
Soft ;andstone. 
Shale. 
Carbonaceous shale. 
Sandstone. 
Sandy shale. 
Soft sandstone with pyrites. 
Sandy shale. 
Sandstone. 
Shale. 
Hard sandstone. 
Grey puggy shale. 
Grey shale. 
Blue clay and decomposed 

granite. 



1 Calorific Value. 1 

19.29 
19.74 
19.33 
19.57 
19.32 

18.50 
20.61 
21.63 
27.37 

30.24 
31.23 
32.47 
30.06 
32.40 

25.73 
25.56 
20.65 
26.76 

36 

The analyses of fhe principal coal seams inet with are as rollon.s:-- 

COAL SEAMS IN No. 2 BORE, 

I ‘  Volatile i 
Moist- j Hydro- , Fixed 
ture. carbons. , Carbon. 

I I 

l- 
Moisture 

free 
calcu- 
lation 
B.T.U. 

Ash. 1 As kfoisture 
ancl ash 
free cal- 

Remarks. received 
B.T.U. mlation. 

B.T.U. 

ft. in. f t .  in. 
160 6 t o  163 6 

Et. in. 
3 0  
1 6  
2 0  
2 6  
2 6  
2 0  
9 0  

3 0  
5 2  
O S  
3 0  
3 6  
6 6  

3 0  
3 0  
6 0  

2 6  

3 s  

0 

33133s 
41.66 
40.29 
43.02 
39.47 
44.26 
41.01 

37.86 
37.90 
36.26 
34.60 
40.51 
36.12 

34.24 
30.26 
35.06 

37.07 

33.52 

0 

87iS 
10353 
10542 
11492 
10911 
11120 
10972 

8675 
9551 
ss10 

10450 
11112 
10772 

11399 
11311 
11332 

1143s 

12056 

0 /O 
12764 
12404 
12064 
12422 
12235 
12036 
1205s 

10957 
1194s 
12133 
12369 
12294 
12269 

12642 
12905 
12709 

12866 

12999 

0 

20.72 
13,SS 
10.1s 
6.01 
8.73 
6.12 
7.27 

17.91 
15.93 
21.48 
11.27 
6.93 
S.88 

6.99 
s .95  
5.84 

s.43 

0 

s5E3 
SFS9 
8509 
9224 
SSO2 
s944 
ss32 
7066 
7583 
6905 
7590 
8012 
7233s 

s104 
s194 
8199 

8707 

2 
3 

4 

4 

5 
7 
S 

9 

10 
10 

11 

12 

Whole seam. 
220 6 ,, 222 0 

(26s 6 ,, 270 G 
j 270 6 ,, 273 0 
? 273 0 .. 275 6 

do. 
Upper section. 
2nd section. 
3rd section. 
Lower section. 
Average of whole 

seam. 
Whole seam. 

do. 
do. 

Upper section. 
Lower section. 
Average of whole 

seam. 
Upper half. 
Loxer half. 
Average of whole 

1-275 6 ;; 277 6 
268 6 ,, 277 6 

300 0 ,, 303 0 
338 4 ,, 343 6 
345 0 ), 345 s 
359 0 ,, 362 0 
362 0 ,, 365 6 
359 0 ,) 365 6 

376 9 ,, 379 9 
(379 9 ,, 382 9 

376 9 ,, 382 9 

392 0 ,, 394 6 
seam. 

Unreliable sample; 
portion of core 

23.SS 1 30.60 

iost). 
do. do. 411 0 ,, 414 S 2S.60 1 32.70 5.18 S60S 

It Tvas first intended i o  pnt clown this bore a t  a RECORD O F  ~oRr~c-co?z t i? l z~ed .  
point about half a mile east of KO. 2 bore, but as it 
was found that granite monld he mer: xvitli at a shalloiv 
clepth another site v a s  selected, and the bore mas 
started at a point one mile nortli~vest of O’Grady’s - - ~ 

-.---__________I 

I .  
i Thlrlrness 

Depth. 
- 

Description. 

shaft. f t .  in. ft. in. 
222 3 to22S 0 

The log for.\vaded by the foreiiinn in charge of 22s 0 ,, 230 6 
the boring onerations T T ~ S  as folloivs :- 230 6 .. 235 6 

ft. in. 
5 9  
1 6  
5 0  

Coal, No. 6 seam. 
Sandy shale. 
Hard sandstone. 
Coal, Do. 7 seam 
Sandy shale. 
Hard sandstone. 
Cod, X o ,  8 sen?n. 
Shale. 
Sandstone. 
Carbonaceous shale with 

coal seams. 
Shale. 
Cord, s o .  9 JCcI l l1 .  
Shale. 
Ha1 d saiids tone. 
C’oal, No. 10 seem. 
Hard sandstone. 
Shale. 
Hard sandstone. 
Coal, iVo. 11 seam. 
Sandy shale. 
Sandstone. 
Shale. 
Hard sanclstone. 
sandstone. 
Carbonaceous shale, 
Fine sandstone. 
Brown shale. 
khdstone band. 
Brovn shale. 
iKudstone band. 
Brovn shale. 
Brown and grey shale. 
3onglomerate with granite 

2ranite. 
boulders. 

‘ L  _ _ _ _ _ _ _ _ _ ~ _ _ _  235 8 .. 238 0 I 2 8 
23s 0 ,; 241 6 ’ ~ 3 (j 

Thiclaess. Description. 241 6 ,, 249 S 1 S 2 
- -_ 249 s ,) 253 3 3 7  

253 3 ,, 255 3 

Depth. 
_ _ _ ~  

2 0  
25 9 

5 6 

1 1  
6 4  
1 2  
6 10 
3 1  

2s 1 
S 6 
(i 2 
1 4  
2 0  

* 4 4  
2 s  

12 0 
100 6 

0 6  
64 4 
30 2 
0 6  
4 0  
0 6  

19 6 
6 0  

11 0 

1 0  

ft. in. 
7 0  

15 0 

4 0  
10 0 
3 0  

17 0 
12 0 
1 6  
5 3  
0 9  

23 0 
2 6  

2s 0 
9 0  

19 0 
5 0 
5 0  
4 0 
1 0  
5 (i 
6 10 
2 8  

17 0 
3 0  
4 3  

f t .  in. ft .  in. 
12 0 to 29 0 
19 0 /, 34 0 

Yellow clay. 
Grey clay and ironstone 

boalclers. 
Ironstone. 
Black sandy shale. 
Grey pug with quarti. 

boulders. 
Soft sandstone. 
Shale. 

Soft sandy shale. 
Hard band ironstone 
Soft reddish sandstone. 
Coal, No. 2 seam. 
Fine soft sandstone. 
Soft yellow sanclstone. 
Fine soft sandstone. 
Coal, No. 3 secim. 
Black shale. 
Sandy shale. 
Carbonaceous shale 
Hard sandstone. 
Coal, ATo. 4 seccni. 
Sandy shale. 
Soft sandstone. 
Cod,  No. 5 secm. 
Sandy shale. 

Coal, A’O. 1 SCCl712. 

255 3 ,, 281 0 
281 0 ,) 2% 5 

2% 5 ,, 2S7 8 
287 (i ,, 293 10 

295 0 ,, 301 10 
293 10 ,) 295 0 

301 10 ,, 30.i 11 
304 11 ,, 333 0 

347 s )) 349 0 

355 4 ,, 35s 0 
35s 0 ,) 350 0 

333 0 ,. 341 6 
341 6 ,, 347 S 

349 0 ,, 351 0 
351 0 ,, 355 4 

370 0 ,, 470 6 
470 6 ,, 471 0 
471 0 ,, 535 4 
535 4 ,, 565 G 
565 6 ,, 566 0 
56G 0 ,, 570 0 
550 0 ,, 550 6 
570 6 )) 590 0 
590 0 ,, 596 0 
596 0 ,, 607 0 

607 0 ,, 60s 0 

34 0 ,, 38 0 
38 0 )) 48 0 
48 0 ,, 51 0 

51 0 ,, GS 0 
68 0 )) so 0 
so 0 ,) s1 6 
81 6 ,, SG 9 
86 9 ,, 87 6 
87 6 ~, 110 6 

110 6 ,, 113 0 
113 0 ,, 141 0 
141 0 ,, 150 0 
150 0 ,) 189 0 
169 0 ,, 174 0 
174 0 ,, 179 0 
179 0 ,, 183 0 
183 0 ,, IS4 0 
184 0 ,, IS9 6 
189 6 ,, 196 4 
196 4 ,, 199 0 
199 0 ), 216 0 
216 0 ,, 219 0 
219 0 ,, 222 3 



Chick- 
ness. 

Distancc 

seams. 
betNCen 

for five 

Noist- 
tnre. 

% 
9.29 

12.80 

12.47 

10.86 
13.38 

12.50 

13.65 
13.44 

13.66 

13.20 

12.12 
13.39 
13.41 

13.68 

13.47 

days. 

Cal. 
Val. 

B.T.U. 

% 
7221 

9427 

9725 

8693 
10399 

9010 

9650 
9224 

9681 

9218 

9418 
9660 
9755 

9505 

10006 

Noist- 
we free 
(calcu- 
lated) 
B.T.U. 

Noist- 
ure and 
ash free 
(calcu- 
lated) 

B.T.U. 

. . . . . . . . .  Moisture 
Volatilo hydro-carbons ... 
Fixed carbons . . . . . .  
Ash . . . . . . . . . . . .  

18.62 
24.79 
48.48 
8.11 

Calorific Value- 
1. As received ... I 9695 
2. Excluciing moisture 1 11911 
3. Excluding rtsh and 13232 

9516 
12409 
13149 
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The analyses of the coal seams met with in the bore are given in the following table:- 

ANALYSES OF COAL SEAMS MET WITIT IN No. 3 DEEP BORE. 

Calorific Value. Analysis. 

Ash. 

-~ 

Noist- 
W C .  

- 
% 

12.68 

7.50 

li.14 

-14.93 
.16.48 

17.15 

r 18.82 
118.90 

19.09 

19.61 

r;;:;; 
119.43 

18.63 

1s. 18 

Yo. 1 t 
:ss moi 

~ 

__ 

As re- 
ceived. 
B.T.U. 

Coal 
Seam 
No. 

r’olatile 
Hydro 
arhons. 

- 
% 

80’ if5 

277.59 

29.22 

28.74 
32.83 

31.82 

29.87 
30.92 

33.22 

31.10 

31.59 
34.41 
35.87 

32.58 

30.12 

Remarks. Depth. 

f t .  in. ft. in. 
80 0 to 81 6 

110 6 ,, 113 0 

169 0 ,, 174 0 

189 6 ,. 19G 4 

216 0 ,, 219 0 

232 3 ,, 228 0 

235 6 ,, 238 0 

249 S ,, 253 3 

287 6 ,, 293 10 

301 10 ,, 304 11 

347 8 ,, 349 0 

Fixed 
:arbon. 

. -_ 
O I  

l i i 7 0  

12084 

11978 

12055 
12776 

12324 

12226 
11833 

12535 

11905 

12450 
12413 
12718 

11697 

12300 

~ 

ft .  in. 

1;. 0 

56’ 0 

15’  6 
. I .  

19 8 

3’ 3 
... 
7 6  

11. 8 

34. 3 

... 
8 0  

4i’ 9 ... 
___ 

- 
ft. in. 
1 6  

2 6  

5 0  

6 10 

3 0  

5 0  

2 6  

3 7  

... 

3 1  

1 4  
~ 

% 
27.87 

46.21 

47.63 

40.15 
44.76 

37.60 

44.84 
42.11 

39.15 

40.61 

36.94 
37.19 
35.50 

44.07 

40.81 
~~ 

0‘ 

2&9 

8.70 

6.01 

16.26 
5.93 

13.63 

6.9’7 
8.07 

8.54 

8.68 

11.09 
8.09 
9.20 

4.77 

4.89 

6 9 h  

8918 

9205 

8307 
9913 

8531 

9073 
8642 

9072 

8537 

8532 
8888 
9077 

8960 

9462 

0 

79060 

10810 

11109 

9753 
11869 

10297 

11177 
10656 

11212 

10619 

10716 
11153 
11266 

11011 

11564 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

Top half. 
B ottom half. 

Top half. 
Bottom half. 

Top Section.* 
Niddle Section.* 
Bottom Section.* 

____-- 
)TE.-The sample 
:qucntly contained several per cent. 

1 been stored in the cori 
bey had Then fresh out 

No. 4 1 
ire thai CO 

‘rom coal seam ioxes for several months before analysis, and 
the ground. * Three equal portions. 

HAND Born IN ~ZIVEIZ BED. 
A 5ft. seam of coal was met with at a depth of 

36 feet> in a hand bore put domri in the bed of the 
river 11 chains east of No. 1 bore. The results 01 
analysis were as follows :- 

per cent. 
Moisture . .  . .  . .  . . 19.07 
Volatile hydro-carbons . . . . 33.83 
Fixed carbon . I  . .  . . 39.73 
Ash .. . .  .. . . 7.37 

100.00 
_- 

The CoIIie coals all belong to one general clas*, 
b u t  Dr. Simpson has divided them into two types 
\i-liich he designates as the Proprietary and the Collie 
Bum. 

The following table gives the mean composition of 
these two types of Collie coal:- 

I 

Proximate Analysis. 

.............. ___I --I- 

23.32 
32.17 
40.20 
4.31 

-- 
Calorific value B.T.U. (as received) . . 9266 
Calorific valuecMoistnre free 

B.T.TJ. . . 11449 
Moisiture and 
ashfreeB.T.‘IJ. . .  12596 

Colour light red brown with white particles. In 
a footnote accompimying his assny certificate Dr. 
Simpson states:--“This coal is of the Collie type 
and lost an appreciable amonnt of weight in a short 
time on exposure to air. Tt  u’oiild, therefore, he 
drier and have a higher calorific c d u e  bp the time 
it was actually used as a fnel.” 

COXPARISON OF THE VILGA COALS T ~ I T T T  THOSE 
OF COLLIE. 

For comparative pnrposes the follo.sing fiwres are 
instructirx. They girye the averace resdts of ana1,yses 
of the coals of the Collie Coal Field made by Mr. J. 
H. Boas, of the Technical School, on behalf of the 
Royal Commission on the Collie Tndnstry of 1914. 

Table of awrage results of the analyses of t’1e 
coals of the Collie Cod Field:- 

POSSIBLE ARE-A OF THE E’IELD. 
Mr. Elatcliford has shown, roughly, the limits of 

the field by mapping the ontcrops of granite which 
surround it. He came t o  the conclusion that the 
area might be at least 24 square miles. Further 
information is, however, required before anything 
very definite can be said in this regard. In the mean- 
time quite a large tonnage of coal wonld seem to be 
assured, and all new work will, if carefully plotted, 
assist us in arriving at the true extent and value of 
this new coal field. 

sottish. Cardiff. 

0.04 

9354 8988 

12422 1 12000 

13079 12674 

Proprie- 
tary. 

6.40 
24.70 
0.40 
1.15 

26.20 

9112 

12100 

13231 

Ash . . . . . .  
Moistmc . . . . . .  

Nitrocteu . . . . . .  
Volatile hydroem- 

bons 
Calorific vnliie 

B.T.U. (as re- 

Sulphur . . . . . .  
5.12 

19.30 
0.60 
1.13 

26.90 

9779 

12117 

13486 

7.69 
10.20 
0.42 
1.12 

26.40 

9803 
I 

ceived) 

B.T.U. moisture 
Caloriflc value 1 12141 

free 

B.T.U. ash and 
moisture free 1 

Calorific value 13374 







7,--MANGANESE ORE A.!! BIOUNT WALTON, 
CO OLGARDIE GOLDFIELD. 

(R. C. Wilson, B.Sc., RE.)  

I n  accordance with instrnctions a visit was paid 
to Mr. Reid’s manganese deposit, near Tallangie, 
oil the Coolgardie Goldfield, in company with BIr. 12. 
Slee, of the Broken IIIill Proprietary, and Inspector 
Gonrley. The find is situated near the end of the 
Kurrawang mooclline, on the main range of hills 
about six I d e s  nortli by east OC TT’allangie Rock. 
The Wallangie gTeenstone belt estencls froin &Iomit 
Walton in a northnorthwesterly direction for  abool 
62 miles. For about 40 miles it is five iniles wide, 
and tapers a t  each encl. The snriaee of the green- 
stone area traversed to reach the deposit consists of 
a rich ieddish brown clay soil, covered wit11 an es- 
tensire gtuii lorest, anid no sign ol‘ outcro,. \vas seen. 
R!r. Talbot, iu the L\r i i i i in l  l’i.ooi*ess Reliort o f  ~ I I P  
Cleological Survey for the year 1919, r e ~ i o i t ~  that 
liere and there there are unweatliered outcrops wliicli 
show that the rocks are similar t o  those usually found 

in  the greenstone belts of the eastern goldfield, and 
that they consist of epidiorites, hornblendites and 
jasper. A strong jasper bar forms a coiispicuons 
ridge, running for some miles along the gTeenstone 
belt. The top of the hill is 300 feet above the snr- 
rounding flat country, and coiisists of banded jasper 
with occasional patches o€ specnlar iron. The first 
ontcrop of manganese ore seen by us OCCLI~S on the 
western slope of this jasper bar. A -few shots have 
hecii fired here, exposing it f o r  a width of 16 -feet 
(i inches. This manganese ore consists of psilomelane, 
wit11 small seams of ironstone. The saiiiples taken 
across this delmsit in scctions gave an average value 
of 27.S per cent. metallic manganese. An attempt 
has been made to separate the ore into two gmdes, 

seconds, by hand-picking. This resiilted 
improved p f O d L l ? t .  A sample of the d~imp,  

t l  48.27 1 ~ 1 ’  cent. manqanese. 
)etails 01’ 1 lie saiiil)liiig were:-No. I, west section, 

2‘2.07 1ier cent. iiiaiigaiiese ; No. 2, iiiiiltlle 
vtioii, Xin. wide, 27.7% ])er cent. inanganese; No. 
, east section, 78in. wide, 31.14 per cent. inanganese; 
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or an a\ erage value over tile full .ir-idth of 19Sin. 3f 

2'7.8 11er cent. niangaiiew. So. 4 sainlile oi' tlunil). 
48.27 1)er cent. manganese. 

Aboirt 100 yards north 01' ea5t froin this outrro,), 
arid higher u p  the 11111, there is anotlier ileliosit ivliirl~ 
(an be seeii oirtcrolti in( r a lcngttli of  -1-2 feet ancl a 

eiioiiqli, t:rli inm-  
qanrse 01 e conbisterl J L ) I '  11 I 1':n t (If p"lla1litt.. 
TWO silll1l)les (NO. 5 a11d NO. 6 )  \\w(J t&en f l o n ~  th15 
outcro1i, one o f  \vhich \vas escel)tionall~- i~iell. 'File 
assay resnlts were: KO. 5, t! 
manganese, taken a t  100 . 
c rop :  NO. 6, 20ft .  width, 3 
taken at 114 yards €ram the first ciiitcro]~. From tlie 
above it will be noted that nitli a little p i r l d n ~  n 
good grade manganese ore can be obtained. 

No rery great qumti ty  of ore ran be assunietl 
nntil tlie deposit has been l'nrthei 0 1  ened 1111. De- 
l osits of this natme are frellueutly lateritic in ( h r -  
arter, i.e., forming a cap1)ing only of liniited thick- 
ness. Tt might be mentioned that ores containin. 
from -1-0 to per cent. of the metal are saleable, bni 
that a minininm of 45 per cent. ore should be aimed 
at, and eT7eq 1 per cent. above this minimum g e a t l v  
iniproves the ralue of the ores. Lime is not objected 
to in  an ore, and is sometimes paid for. Silica is 
penalised when it exceeds 8 or 9 per cent. Phos- 
phor~is shonld not escsecl 0.20 per cent. The English 
price o f  manganese ore is now about Is. 4d. per unit, 
eclnal to C3 6s. Sd. per ton of 50 per cent. ore, 

The Broken Hill Proprietary, it is understood, 
mill recjaire about 5,000 tons of ore per meek for  steel 
manufacture, consequently the 7-alue o f  the maii- 
ganese ore may be governed to some extent by the 
price that this company can obtain it from other 
Sources. 

$,-THE LIONEL ASBESTOS FIELf), 
PILBARA GOLDFIELD. 

(E. S. SInrrsos, U&., B.B., F.C.S.) 
When recently accompanying Prof. Sir  Edgenorth 

Dax-id on a flying trip + o  the Pilbaia Goldfield, I was 
able to spend a fern hows 011 the new asbestos field 
between Nullagine and :!faride Bar. This locality has 
been nanied "Lionel" bv the people chiefly interested 
in it. 

Lionel lies li/2 miles east of the iiiain Nnllagine- 
Blarble Bar  road, being 1s miles from Nnllagine and 
about 55 from Marble Bar. A goocl road runs a11 tlie 
\\'ay from both toivns to the small settlement on fi1.T~. 
18, and froni this a fair road lias been made to 1I.L. 32, 
about one mile fat ther to the north-east. 

The asbestos leases lie in  rough mountainons co~in- 
try f orniiiig an outlying Inass surroundecl by undn- 
lating country. The latter is composed partly o f  
rocks o f  the Mosqirito Creek series ancl partly o€ over- 
lying l a w s  near the base o f  the Nullagine Series. 
The asbestos area is coq>osed of x miss o f  serlientine 
said to be about three miles sqnaye, against whiell 
jasper conglomerate of the BIosqnito Creek Seiies is 
seen to abut on the road to Hale's XTcll a little sonth 
of Tionel. The follon-ing is a technical de 
by the Petrologist of tlie serpentine rocl; :- 
1/3282: A .  Serpcutine froni sm.fac.c, X.L. IS, Lioncl. 

A granular rather pijtachio-ql e m  
~irrri~eroiis ye l lowi4-grcc~ ginin.: and a 
columiiar black forms.  
l ion there is a slieeii 011 soiiie of the fae 
111 section the rock is almost n~liolly col 

If the rock is 

of t v o  foriiis: ( a )  large platy or  columiar, with 01 
U ithont iiitllstinct parailcl cleavage traces marked by 
ious o t  siiiall black dots of iron ore, or with the interior 

J) a fine black dust; (b) sinaller rounded and 
01 woitl ,  some covered nitli a h e  black c~ust. 
f o ~  xis ai c co-ripletely seipciitinised, but the 

1 all probabilrty ieprcsent former plates of 
:111cl the  sulaller represclit foi  iiier oliviiie grains. 
s 1ap11111y 1 0 7 l l l i l  both fo i l i~s  ai e shapeless 

A few grains 
li oie occiii, of \vliieh soiiie appear to  be b r o ~ i i -  

i d 1  by trmisiiritted light, and arc therefore referable 
to chroinite. 

The 1 o c k  iu lily opiiiion nas origiiially an enstatite- 
1 ciidotite, Vc.hich by failure of the enstatite ~ v ~ u l c l  pass 
ii i to a clunite. 
1/3281: R. Serpentine troiii f r e s h  ater mell, Lionel. 

This is n nearly l k e k  graiiulai serpentine seamed 
u i th  iiiiiii~ro~is thin asbestos veiiilets approximately 
parallel to  one another. 

Tii section tlie lock consists, as in A, of large platy 
:iod 1 ectandular ant1 smaller iiiore 01 less I oiuided forms 
completel~ scrpeiitiiiised, the foiiiiei n i th  pal allel ron's 
of' hl:icB i i o u  oie or an regate of fine black (lust, the  
k i t e r  'ir it11 and n.itliou dust. A fe.w large 
~ i la tcs  of a carbonate ( occur in places in 
tlic section aiid a few la i  of blacli ore, slightly 
bron iiisli by transmitted light. The structure ancl coiii- 
1 ositioii o f  the rock i s  wry siiiiilar to tha t  i n  A ( e s -  
cept for the presence of carbonate), and there is little 
doubt that  E has also been derived froiii an eiistatite- 
peridotite. 

Both rocks, therefore, are similar in origin, but B 
probably contailled more rhombic pyrosene and less 
oliviiie than A. 

The serpentine mass is traversed by silicified bands 
which stand out plainly like narrow dykes, and also 
by shear zones which are  inconspicuous at the surface. 
In  these latter chrysotile asbestos of the highest com- 
mercial quality is developed. These asbestos lodes 
where seen were found to be from 2 feet to 6 feet 
mide and to consist o f  innumerable parallel or anasto- 
niosing veins divided b y  narrom lenticular masses of 
the massive serpentine rock. The appearance of a 
typical lode is showii in a photogTaph which 
was taken at the face of a costean on M.L. 
22. The lodes strike approxiinately north-west, 
and usually curre somevhat in liorizontal section. Tha 
clip raries from 90" to 35". The lode seen on M.L. 18 
was allout 100 feet long and had been followed down 
on the underlie for  100 feet. That on M.L. 22 has 
been tracecl along the outcrop for  about 500 feet, but 
the deepest working-s on it are  iioTvhere deeper than 
15 feet. There are no data, therefore, on which to  
base any estimate as to the depth to mhich the lodes 
\\ill leach o r  to sohiell they will maintain a workable 
tvidth and richness. 

Within the lodes the chrysotile T ein.: vary from one- 
eight11 of an inch up to  fonr inches in width, on rare 
occasions being still ivider. Owing to the rapid \.aria- 
lions in  the vidth of the reins it is impossible to give 
nn 21.1 erage length of fibre, bul only a small proportion 
ali]~eals tu he tinder half an inch in  length. The pro- 
liortion 01' inarketable fibre in  the lodes seen raries 
h ( i m  20 Iier cent. to 30 1)er rent. of the whole Inass. 

one point in  the nnrlerlie shaft on 171.L. 1s the lode 
as foand to be 2 feet wide, with innulnerable 

parallel i ems of chrysotile averagiag one inch in 
length but arying from one-eighth to three inches, 
t h e  1irq)ortion of' Fibre in  the lode being estimated at 
50 1)er cent. At a iouned1nt greater d e p t l ~  t lere  mas 
2 feet o f  poor oi'e (20  per cent.) on the L'ootmall, then 
2 feet of veiy cood ore (50 per cent.). 2 feet of 
h m w n  rock ( a  horse), and finally 2 €eet of fair 
grade ore (30 per cent.) on the hanging wall. A large 

a ciiloritc ictcired to  pcniiiiie. 
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proportion of the lode on this lease should yield 30 
per cent. of coniins!.rid fibre. The lode strikes N. 
20” W. to N. 30” IV. and changes in dip from 70” 
to 35”. 

On M.L. 22, about one mile distant by road but 
much less in a straight line, an S-shaped lode 500 feet 
long has an average width of 3, feet 0: inches. At the 
surface it is vertical in dip with a strike varying from 
N. 50” W. t o  N. 90’ V. The fibre varies in length 
from one-eighth to one and a half inches, with occa- 
sional longer masses, and the grade in semral shallow 
rorlsings averaged about 20 to  25 per cent. Near the 
surface on this lease the fibre is slightly hard, but it 

estic and mining purposes can be obtained a t  a mod- 
erate depth in wells sunk in the bottoms of the nnm- 
erous gdlies. The \vater lewl in the well from which 
present supplies are drawn is at 60 feet, and the snp- 
ply is slightly magnesian. 

I’latinuw and osmiridinm, ndoccl respectivelS at 
C l 6  and .E23 per ounce, are only found in areas of 
serpentine rock. They are easily recognised by their 
great v-eight, metallic appearance, and pale grey 
colour. A careful sexeh should be made for these 
metals in this a d  other serpentine areas in the North- 
West. 

should so lkn  at a shallow depth. 

opened up in other portions of the serpentine area, AND ST’EST PILBSRA GOLD- 
and I myself saw outcrop specimens of chrysotile in 
two places which had not been opened up. It seems 
probable, therefore, that within the serpentine area 
there are quite a number of small lenticular lodes 

I T V ~ S  informed that several other \Teins 1laTTe been 9*--TE1E ASBESTOS DEPOSITS O F  THE PIL- 

FIELDS, N O R T H - T I ~ ~ T  DIVISTON. 

(R. C. TWson, B.Sc., B.E.) 

INTRODUCTION. 
which are workable. 

All the asbestos seen at Lionel was trne chrysotile, 
the variety n.hicli brinqs the liigliest price and corn- 
mands the readiest sale in the world’s markets. An 
analysis of a typical specimen gaxe the following r e -  
sults :- 

Chqsot i le ,  Lionel. 

A1,O . .  . .  I . nil 
Fe,O, * .  . .  . . 1.35 
F e 0  . .  . .  . . .1G 
&In 0 . .  I .  . . .I7 
MgO . .  . .  . . 39.89 
CaO * I  * I  . . 1.38 
K?O . I  I .  . 9  .12 
Na,O I .  8 .  I .  .54 
EI,O - & I  1 ,  ’ I 1.80 

Si02 . .  . .  . . 39.54 

H20 + 6 I *  , . 15.68 
TiO, 6 .  1 ,  , . nil 
c1 6 ,  I ,  . . trace 

100‘53 

(Analyst, H. Eox7ley.) 
Except for a slight hardening in some places near the 
surface, the fibre is very soft, fine, flexible and tough, 
being eminently suited for use in all cases where a 
Yery high quality asbestos is required. In colonr it 
varies from a yellowish green to  an olire green. 

A small and primitive dressing plant has been 
erected on M.L. 1s. I was informed that this had 
piored to  be a failure, as much fibre being lost as mas 
saued. I t  is ex7iclent that none of the lodes disclose2 
so fa r  is sntlicientlp large to keep a dressing plant 
going. The field can only be exploited by means of 
a central plant treating at reasonable cost lodestuff 
froni all the lodes in the locality, each lode being 
preferably morlsed by small parties of tributers 01’ 

independent miners, and tlie ore being brought to  
tlie plant by aerial or ground tramways o r  otherwise. 
I n  such rough conntry the cost of road malting and 
cartage by round-about routes will always be high. 
I:ef(ne a site f o r  a plml is selected it is essential that 
a SI I IT  ey of the field slo11lrl be made, showing not only 
lease Iiounclaries and lode outcrops, lint also a ro11pl1 

There i s  no surface water in the locality e\-cept 
in sinall cpantities and for a short time after l i eay  
storms, but fresh water in sufficient amount for dom- 

ioii of 1 he snrl‘ucr contoiirs. 

Acting upon official instructions 3 tour of irlspec- 
tion through the Pllbara ancl WesL I’ilbarii Gold- 
lields was made in comlxmy with luspector L)eeble 
for the purpose of reporting upon the 11roposal to 
erect a State-owned Asbestos Treatment Plant at 
Lionel (near Nullagine), and to  look into the pos- 
sibilities of the conimercial exploitation of the as- 
bestos deposits at Soanesville, Dead BullocL L\rell, 
Strelly Creek, Sherlock Station, Nnnngeri Kiirer, and 
Roebourne, as well as to inspect some mines which 
were receiving assistance under the Mines Develop- 
ment Act. 

The time occupied on this work was from 35th 
October, when vie left Meekatharra by motor car, to  
15th November, when we caught the “Qorgor1” at 
Por t  Sapson,  the port of Roebourne. 

It was thought advisable to bring together inco 
one report all the official information relating to  the 
asbestos deposits in this portion of the State. 

A general acconnt of the different varieties of as- 
bestos and o€ their properties and commercial appli- 
cation, as well as some information regarding the 
latest methods of treating the crude ore has been in- 
cluded in the report. For this purpose aclmowledg- 
ment is made of having utilised to the fullest ex- 
tent the following publications :- 

“Asbestos, its Occurrence, Exploitation and 
Uses,’’ by Fritz Cirlrel, M.E. 

“Asbestos in the Union of South Africa,” by 
A. L. Hall, EA., P.G.S. 

“Asbestos Deposits at Soanesville,” W.A. Geo- 
logical Surrey Bulletin 52, by T. Blatch- 
ford, E.A. 

Cirliel’s extensive inemoir pires a rery colnplete 
description of the Canadiafi fields ancl treatmeal 
plants, ancl Hall deals in a similar coniprehensive 
inanner with the South African occurrences; both 
may be regarded as standard ~vorlrs. 

T‘asieties of Ssbestos.  
The name “asbestos,” mliich is deriivxl from the 

Chedc and signifies uiiqnenclmble, unestinguishable, 
inconsuinable, is a general teirn giren to a number 
of minerals oC variable chemical composition, but 
ha\ ing siniilnr physicnl jwoperiies, viz., noii-inflam- 

)ility, ~esistanoe to acids, and fibrous natrue. Good 
ahbeitos can be i l i d e d  into the finest silky threads, 
\I hicli arc elastic ancl llesible ancl have a considerable 
tensile strength. If it is to  be used for weaving pur- 
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District certaiii phases of the same country rock develop 
stellate gronps of a31 amphibole, showing in their section 
the characteristic lozenge-shaped prismatic outlines of  
Iioriibleiide, intimately associated with slender iieedles 
and fibres of asuosite. 

Chrysotile is the most important variety of asbes- 
tos from a commeicial standpoint, followed by Cro- 
cdolite and Smosite. Tlie 1-eniaining varieties are of 
little cominercial valne, and their a1)plication w r y  
limited. 

ChrysolzZe.-!l!his variety 01 asbestos is delicately 
fibrons, the fibres being nsually flexible and separating 
easily. I t s  lustre is silky or sillip metallic, and its 
colour greenish white, green, olive green, yellow o r  
brownisli. Under tlic microscope the fibres appear 
like polished inetallic rods. The absence of my jagged 
edges, which came cotton and other fibres to cling 
together in spinning is one of the commercial diffi- 
cnlties. The smallest obtainable fibre according to  
Professor €1. T. Barnes lias a diameter of 0.001 milli- 
metres, which is eqni\7alent to  250,000 fibres per 
linear inch. 

TTTith regard to the heal-resisting ljroperties, tem- 
ijeratures of 2,000 deg. and 3,000deg. F. are  easily 
~vithstood. For acid resisting, however, it is sliglrtly 
ineerior to  the hornblend< variety, in which tlie per- 
centage of silica is much higher in proportion of the 
base. The following are some typical analyses of 
chrysotile asbestos :- 

poses length of fibre is also important. Asbestos is 
of poor quality if it can be divided into Coarse brittlc 
libres only, which are easily broken. 

A. H. Hall, in  his nieinoir, gives the following list 
of asbestiforni minerals :- 

I .  Serpentiiic grouli : Hytlmted inagiiesinm silicate 
i~i t l i  the composition 2IT,O, 3Mg0, %iO ,, and chnractcr 
iset1 by high percentaqe of niagiiesia and vater:- 

Chrysotile. 
Picrolite. 

iron with the  conipositioii (a1 g Fe)O, SiO, 
I T .  Xhombic Aiiij~liiboles : Silicate of inagiiesia anil 

Antliophyllite. 

Treinolite : Silicate o f  ca1ciu;ii aiid iiiagncsium 
of tlie coinpositioa CaO, 3Xg0, 4Si0,. 

Actinolite : Silicate of calciiiiii, magncsiuni 
and iron with the coinposition CaO, 3 (Ng3’e) 0, 
4SiO 2‘ 

Silicate of iron and) sodiuiii; its 
comiiosition is given by Dana as NaFe, (SiO,) $, 

FeSiO, . Soda is an invariable eonstitneii1 of 
this amphibole. 

Chemically cliaracteriscd by liigli 
percentage of iron with variable amounts of 
alnininium, rnagnesiiim and calcium. Soda inay 
or inay not be present. 

Siiigle crystals of serpentine witli the polyhedral habit, 
so as t o  show crystal faces, are not knon-11, and vliilc 
some amphiboles show this habit t o  a marked degree, 
crocidolite has never yet been nict with otherwise than 
in a finely divided condition. I n  the case of amosite, 
the fibrous growth is very common, but in the Lydeiiburg 

111. Monoclinic Amphiholes: 

Crocidolitc: 

Ainositc : 

SiO 3’ 

-~ 

39.05 
40.42 

39.22 
40.30 
41.90 

42.9s 
39.54 

... 

___. _____. 

I Ca?ULdkl.?L- 
Quarries . . . . . .  
Standard Quarries . . . . . .  

Italian . . . . . . . . . . . . . . .  
Carolina, U.S. A. . . . . . . . . . . . .  
West Australian- 

Soanesville . . . . . . . . . . . .  
Lionel . . . . . . . . . . . . . . .  

Black Lake Amalg. Aib. Co. 

Black Lake South W a k  Mine 

... 

... 

40.07 
41.85 

40:27 
43.37 
36.30 

39.92 
39.89 

2.41 
2.60 

3.67 
0.82 

14.48 
14.37 

14.37 
13.72 
18.00 

... 

... 
17.38 

... I ... 

..‘ (3) 

(6) 

Authorities :-(1) 
(2) Dr. Milton Hersey, Montreal. 
(3) 
(4) Dr. Milton Hersey, Montreal. 
(5) Gardthausen. 
(6) Dr. E S. Simpson, W.A 
(71 Dr. E. 8. Siinpson, W.A. 

Dr. J, T. Donald, Montreal. 

Dr. J. T. Donald, Montreal. 

94 inch to 2 inches in length, ancl possessed of high 
tensile strength. Such a material should find a ready 
illarket, ancl would be particularly nsef nl for  making 
fibro-cement, ~ d l  sheets, etc. A chemical analysis 
gare  the following result :- 

Silica . . . . 3 i . S  
&Iagnesia . . 30.9 
Iron oside . . 8.2 
Water . .  3.1 

100.0 
- 

- 
’I’mmZite.-This asbestos is a calcium magnesium 

amphi!~olite, often light colonred to pure vhite, Llio~igli 
sometimes found in dark grey long blncled crystals. 

fibre possesses iiieerior flesibility ancl 
, but is capable of withstanding hish 

tcnipei*atttnres. It is used where these qualities are 
not important, e.g., €or boiler and steam pipe cover- 

“here would seem to he U relationship between the 
cluality of the asbestos and its chemical analysis. 
I’rofessor Donald points out that liarsh fibre con- 
tains less water in the coiiibined form than soft silky 
fibre. It is noticeable that elirysotile fibre is liable to  
“perish” and become brittle a t  the surface. This is 
no donbt due to partial dehydration. 

Piwolite is a fibrons variety 01 serpentine a i d  
occurs in  fibrons a: egations. It is found in the 
Canadian clirysotile asbestos niiiies and is known by 
the miners as “Bastard Asbestos.” The libres are 
sometimes long but are usually harsh and brittle and 
lack teiisile strength. It is not nsecl in  commerce. 

apliytlit e.---This is a fibrons €orin of amphi- 
hole wliicli i s  it-;ually too deficieiit in iensile shngt l i  
to he of c,oniinercial ralue. A sample of aiithoidigl- 
l i t e  fro111 t l i c  illoora district, ho\-\.evei,, was exaiiiiue:l 
I)y I)r. Siiiil)son. ~ l i o  found it to coiisist o i  so l t  flex- 
ihle [ibres easily separated from one anotlier froni 



ing, as a me4iuin for filtering acids ahd corrosive 
iqukls, etc. It has been worked commercially in 
Natal. 

dctinoZite.-This asbestos is a fibrous form of horn- 
blende which occurs extensively in this State, but it 
is usually deficient in flexibility and tensile strength. 
It has been \vorked on a limited scale in Canada, bat 
does not command a high price. It is soinetimes 
known as mountain leather or mountain corlc. 

Crociclolite.-This variety can be readily distin- 
guished from all other fornis of asbestos by its char- 
acteristic lavender blue colour. It possesses a highly 
ljronounced fibrous stnictore and the fibre has a ten- 
sile strength gmater than chrysotile. I n  length it 
1-aries from a fraction of an inch up  to 3 inches. As 
regards heat-resisting capacity, Hall points out that 
there is a marked diEerence between fibrous serpen- 
tine and crocidolite. Both forms of asbestos readily 
lose their flexibility even a t  inoderate heat and be- 
come brittle, but clirysotile retains its quality of re- 
sisting high temperatures, mhei eas crocidolite easily 
fuses before the blow-pipe and tarns into a magnetic 
glass with yellow flame coloui ation. Crocidolite is 
superior in resistance to  acids, chemical solutions, 
and sea water. Both as reg'irds heat and electrical 
insulating qualities special advantages are claimed 
for crocidolite. The elasticity of its fibres is also 
greater than that of chrysotile. This asbestos is now 
being worked on a fairly large scale in South Africa. 
During the three years ending 1917 the crocidolite 
output from the Cape Asbestos Company's mines 
was *4,020 tons. Specimens of crocidolite, said to 
have come from the Hameisley Ranges, have been 
exhibited in Perth, but no deposit has yet been 
officially examined. 

Ammite.-According to Hall, this amphibole as- 
bestos is apparently a iiew variety chai*acteristic of 
a definite horizon in the North-Eastern Transvaal. 
On the whole it is related fairly closely to the croci- 
dolite rariety. A strongly marked fibrous structure 
is again well developed. As regards length of fibre, 
amosite is unique and easily surpasses chrysotile and 
crocidolite. Fibre 11 inches in length is the largest 
yet found, Lengths of 4 to 7 inches are common and 
are used for spinning. Held in a flame strands of 
amosite lose their flexibility and become brittle. They 
can be fused in the blow-pipe, but not so readily as 
crocidolite. 

All the asbestos deposits at present being worked 
in these districts lie between tlie Fortescue and the 
de Grey Rivers. That at Lionel is the most easterly 
allcl is about 200 miles south of east from Roebouriie. 
The remaining deposits lie betvvem these centres. 

It is noticeable that a line drawn through Lionel, 
Soanesrille, Sherlock Station and Roebouriie is prac- 
tically parallel to the Fortescue and de Grey Rivers. 
and suggests a line of weakness. 

The following is a brief description of each of the 
deposits visited:- 

Acids have little effect on aniosite. 

LIONEL. 
Bmeett U w s .  Lenses.-Bariiett Bros. are the chief 

operators at Lionel. They have erected a treatment 
plant on Afineral Lease No. 1SL consisting of a roek- 
breaker, a set of i'olls, and revolving tromels. This 
ninchinery is driven by R 30-horse power puoduccr 
gas engine. 
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The plank, which was idle at the time of my visit, 
does not seem to hare pro\.ed entirely satisfactory. 
Too high a percentage of asbestos is left in the 
tailings. I was given to understand that additions 
and improvements to the plant were to be effected 
shortly. 

I n  the meantime tlie inanager was getting out some 
long-fibred asbestos froin lease 18 by hand-picking. 
On this lease, a strong lode, Yarying from 3 to 6 feet 
in width, has been driven on, at the 50 feet level, 
for a distance of about 60 feet. It would yield 30 
per cent. of fibre or thereabouts. This is the best 
known shoot of ore in Lionel. 

On a lease some distance north of M.L. No. 18L a 
little work has been done on two lodes about 2% 
chains apart, which run approximately north and 
south. A shaft has been sunk on the western lode 
40 feet in depth, and has exposed nice fibre over a 
width of 30 inches. The ore might contain 25 per 
cent. of asbestos. 

On lease No. 22 a lode can be traced from one 
end of the lease to the other, which has been opened 
u p  by a series of shallow shafts, the deepest being 
30 feet in depth (see sketch,). There was a little 
fibre showing along the whole line. In places the 
fibre is short and the percentage would be low, bnt 
in the best places the fibre is up  to 2 inches in length 
and might average 25 per cent. fibre over a widtb of 
3 feet. As is common in gold-mines, shoots of good 
ore occtir at intervals along the main line of lode. 

On  lease 19L, about 600 yards southeast of lease 
y Barnett Bros. to a depth 
to be on the same line of 
22, but the quality of the 

asbestos is not so good here. A small dump might 
average 1 0  per cent. of fibre. 

l'laornpson and Layner.-This party were taking 
out some good asbestos from their P.A. 84L, south 
and east of 1LI.L. 19L. There were 29 bags each 
weighing 114 Ibs. The lode, which is opened up for 
a length of 15 feet and a depth of 9 feet, averages 
about 30 inches in nidth and contains a number of 
small seams (Yzin.), and a little long fibre (l$$in.). 
There tvere 10  tons of ore a t  grass averaging about 
20 per cent. fibre. 

Miilone and Gunnalles ham a prospecting area No, 
55L between M,L. 33L and Geddes and Urquhart's 
lease No. 32L, and hare opened up an east and west 
lode for 12 feet in length and 10 feet in depth. The; 
seams of asbestos are mostly half an inch in width; 
about half :I ton has been bagged ready for trans- 
port. 

L*:clzl;~ruls uncl Coolie's Y d .  No. S2.-This P.A. is 
about 12 chains northeast of M.L. 32. The lode es- 
posecl at the surface runs northeast am3 southwest, 
and dips to  the southwest at a flat angle. This part,y 
has sold 2 tons 1'7 cwt. of hand picked ore, and has 
100 tons of 20 per cent. ore at grass ready for treat- 
ment. 

GecCcles and Uvquhcirl's J1.L. 30. 32L.-This mirieriil 
lease adjoins SIalone and Gunnalle's on the south 
side. One shaft has been stink 30 feet, 
yielded 2 tons of asbestos, conlainiiig about 
cent. of  fibre. 
cross-cnt at this tlel)th. Froiri another shaft 90 yards 
L'urthrr noyth, G ions of asbesl OS ore has been ol)taincd, 
a~cmging 25 to 30 1)er cent. of' fihc. 

Tt is intended to sink to 4.0 feet 
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I’ood’s Blmeral Lease 31L.-On this lease a shaft 
been sunk 20 €eet deep on good milling ore, 36 

inches in width and averaging about 20 per cent. of 
bbre. 

Beicly’s h‘how.-This show is situated about a &ile 
north of the treatment plant, on thc eastern side of a 
gully. Yery little work llas been done, but asbestos 
could be seen out-cropping at interids for quite a 
considerable distance. Some distance up the gully a 
small cut has been pot into the side of the hill, and 
has exposed some flat seams of asbestos fibre up to 
one inch in width. The avxage hbre contents of the 
face might be 20 per c2r.t. More work is necessary 
to ascertain the vidth aid nature of this deposil. 

Leases Xos .  21 and 2S.-A line of lode runs through 
these leases, having a general strike of 170 degrees. 
On lease No. 28 a shaft has been sunk below water 
level (about 50 feet), and a moss-cut at this depth 
exposed 3G inches of good asbestos ore, which would 
average about 35 per cent. fibre. On Lease No. 21 a 
shaft has been sank 40 feet and some ore taken out 
b,y open cutting. 

Southern. Leases.--There is a small group of leases 
about 11/2 miles or 2 miles southeast of Barnett’s 
Treatment Plant. High hills separate them from the 
northern group of leases, and the distance by road 
might be 3 miles from the plant. 

Cotton’s 3f.L. 29I., *“L’oZcdo.’’---This lease takes in 
the original workings, which were inspected and re- 
ported on by mj-self on lSth September, 1915. 
Two lodes, an east and a west, come togethei: 
going north, and form a large body about 
10 feet wide on the side of a hill. Mr. Cotton 
has driven on the west lode for a distance of 60 feet 
into the hill, and has begun to winze and rise at this 
point. The lode here is 42 inches in width, and oon- 
tains about 30 per cent. fibre. The prospects of this 
lease appear to me to be quite encouraging. I under- 
stand that Mr. Cotton has sent away some 12  or 14 
tons of asbestos. A portion of this amount has been 
obtained by hand picking, but most of it by beating 
the ore, which, fortunately, is rather soft, with a 
heavy stick and then hand sieving it. He has about 
200 tons of asbestos ore at grass, which may average 
20 per cent. fibre. 

Zanetti’s Lease No. 77L.---Zanetti has a lease north 
of Cotton’s. A well defined line of lode runs right 
through it, which is 5 or G feet wide in places, but it 
appeared to be mostly low grade. The rock is aIso 
much harder than Cotton’s. He  ‘rvas €allowing the 
best asbestos veins and obtaining a small parcel by 
hand picking., 

Gen.era1 Remarks. 
The asbestos lodes would seem to represent shear 

zones, arld are often traceable for quite considerable 
distances. Although ,tliere appear to  be comparative 
few places where the lodes can be mined on anything 
like a large scale, I tliink that mill1 crushing facilities 
aad with asbestos at its present high price, a good 
deal of mining in a small way i ~ o u l d  be done. 

I n  view of the fact that the asbeslos industry niay 
become one of value to  the State, it is recominencled 
that some assistance be giren at this stage, and it 
would appear that croshing facilities ~ o n l d  be more 
l ikel ,~~ to be beiieficinl than any other form of nssist- 
ance. 

I t  is to be regretted that the prospectors have not 
been able to arrange to  have their ore treated at 
Barnett Bros.’ treatment plant, but, appaxently, its 
capacity has been sulficient only for their own re- 
quirements. The comyauy, it is understood, are about 

01 its plant, and might be 
e public as cheaply as the 

State could do if a small subsidy were granted. 
Failing this, it is recomenrled that a small plant 

be erected consisting of a Producer Gas engine driv- 
ing a rock-break, 2 sets of rolls, a fiberiser, and the 
necessary screens. The fibre being sucked of€ the 
screens by a fan and deposited in a collector. 

The product obtained would probably not be very 
clean, but would be marketable, and further cleaning 
and refining could be carried out nnder more favour- 
able conditions than exist at Lionel. 

It would, therefore, seem to be a matter of depart- 
mental policy whether the State BtLttery system be 
extended o r  not. 

A dressing plant would hardly be kept going con- 
tinuously, but on the other hand there might be a 
reasonable tonnage to crush at intervals, as is the easel 
with most of the State Batteries. 

SOANESVILLE. 
Locality.-Soanesvile is situated some 11 miles 

in a westerly direction from Cooglegong, and 
13 miles in an easterly direction from Wood- 
stock, while it is, roughly, S miles north of Dead 
Bullock Well. The distances by road are consider- 
ably greater than this, as Soanesville is on the noyth- 
ern side of a high range of hills, and is not at all 
easihy accessible. An old road, which was made by 
Mr. Soanes, has been abandoned by the present lease 
owners, and a new road made through a deep gorge, 
which leads to the asbestos deposits. 

Geology.-The geology of this district and a de- 
scription of the deposits is giyen in some detail in 
Geological Survey Bulletin No. 52, by Mr. T. Blatch- 
ford, in which will be found the following passage:- 

Briefly, the geological features are a mass of highly 
basic rock, probably an alterea pexidotite, i iov  a ser- 
pentine which has since been intruded by several dolerite 
dykes. Bounding the serpentine rock on all sides and 
corering up the edges are the Nullagine Series of rocks. 

It will be noted that here, as in other parts of the 
State, the asbestos deposits occuT in the serpentine 
rock, and are intimately associated with the intrud- 
ing dolerite clykes. 

The tTvo principal lodes, known as “A” lode and 
“B” lode, occur alongside a persistent dolerite dyke, 
the former on the north and the latter on the sonth 
side of it. 

“,L” LocZe.-Tlie workings on the “A” lode mere 
for the most part inaccessible, and no fresh worlc has 
been clone here. The last available information is 
that snpplied b>r Mr. Blatcliford as follows:- 

The vorkiugs on  “ A ” lode consist of two shafts snnk 
to a rertieal depth of 54 :incl 97 feet  lerel with a drive 
163 feet in length. These workings m r e  iiiaceessible 
at the clate of my visit. On the surface the occurrence 
of the asbestos reins T T ~ S  a3pparent. Here the dolerite 
dyke f orins the lirtngiiig wall t o  the asbestos veins, and 
J believe the same obtains at thc bottom of the shafts 
aid the drive. The dyke underlies to  the east at an 
angle o f  about 70 rlegrces and, J think, approximately 
north-east t o  south-west. 

Tlir wins o f  asbestos are lying close np to the dolerite 
dylre and rim pnrnllel to  the same, forming n kincl of 
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baiiclecl forination about t’r\ o ieet in thitkiiess. ‘t’he 
fibie of the asbestos is short aiicl fit only for  inill treat- 
umt, as there is scarcely aiiy long enongh to warrant 
cobbiiig for crude. ‘llrc hbre iiear the snrface is iiiucli 
tlecoiiiposed, jntlging frmi the inaterial OIL the diiinps, 
hut iinproveb iii quality as greater tleptlis are reached. 
Farther t o  the  north :lad close to  the ilyke ‘ A ’ ’  the 
lode has heeii traced for a colisiderable distance, but 
does not apparently improve in size or quality. A tunnel 
has also been driven westward for a distance o f  54 feet 
into the serpentine t o  try aiitl locate fresh seaiiis. In 
this tuiiiicl there is no evitleiice of asbestos veius, in fact 
the reverse, f o r  the serpentine rock throughout is very 
niuch altered and. fnll of joints, probably due to  contact 
iiietamorphism caused by the dolerite dyke. 

“B” Lode.-The lode has been opened up by shafts 
and pot holes f o r  a length of 1,000 feet. It has a 
general strike of N. 60 deg. E. and dips southeast a t  
a sleep inclination. Most of the recent work has been 
done a t  the eastern end of the lode. At  the time of 
my visit a party of tributers were stoping out some 
very good fibre from a stope above the 60 feet level. 
The shoot of rich ore appeared to  be about 90 feet 
long. The width was from 20 to 36 inches, and it 
contained approximately 40 per  cent. of fibre, vary- 
ing from 1 inch to 2yz inches in length. The nature 
of the lode here may be seen from the following 
section across the lode in  stope above 60 feet level :- 

H. W. Country. 
2 y ~ i n .  asbestos seam. 
lin. country. 
11/in. asbestos seam. 
3yGn. country. 
2in. asbestos seam. 
3in. country. 
lyzin, as5estos. 
3in. country. 
lin. asbestos. 
F. W. country. 

The deeper workings were under water at the time 
of my visit, but have been inspected and described 
by Mr. Blatchford as follows:- 

The two deepest shafts, viz., the “Whip Shaft” and 
the &‘NO, 1 West,” are coiiiiected by a drive at the 140 
feet level. This drive is in all about 300 feet long and 
exposes the asbestos veins for the whale of that distaiice. 
The average wiclth of the veins here is slightly greater 
than that in the ( ‘ A ’ ’  lode, and is about 2 feet 6 inches 
to 3 feet, taken for the whole length of the drive, with 
fibre shoving in both fazes, I n  the iiorthern end of the 
drive some fine fibre -was showing, aiia I was informed 
that this was the bottom of a shoot soiiie 30 feet in 
length, aiid froin which iiiost of the cobbed ore had beeii 
won. Soine of the fibre iii this part of the lode had a 
leiigtli of sereral inches, and was of exceptional quality. 
The fibre in the other portion of the drive was only fit 
f o r  inill treatiiieiit. 

The perceiitage of fibre iii “B” lode is difficult to  
estimate, eveii ionglily, for a t  times it is very low aiiil 
the fibre very small, while, 011 the other hand, in places 
tlie fibre is first class and abuiidaiit. 

l’Znnt.-Mr. Linas, who is the only lease owner at 
present carrying on operations, lias a small treatment 
plant of tlie same type as Barnett Bros. at Lionel. 
The ore is crnshed i n  a small cracker. It is then 
taken by a bucket elevator to a bin, from which it 
is fed into a single set of rolls. From here it is again 
elevated and passed tlirough a revolving trommel. 
The cracker is driren by one small oil engine, and 
the balame of the plant by another. 

The efEciency of the plant would probably be 
preatly increased by tlie addition of a second set of 
Tolls. 

‘ h o  tons of asbestos was obtained i n  three weeks 
by rnniiing one shift only, and that the ore on the 

duui;~ gives about one bag oQ asbestos of 120 lbs. 
per ton of material treated. 

Il’ransport.--Tlie cost of traiisporting the asbestos 
from Soanesi ille to Freniantle is, as nearly as  1 could 
ascertain, as follows :- 

P e r  ton. 
f s. d. 

Cartage Soanesville to C‘ooglegong . . -4 0 0 
Cartage Cooglegong to Marble Bar . . 4 0 0 
Agency Marble Bar . . . .  . .  0 7 0 
Railage Marble Bar to Port Hedland I 12 ti 
Agency Port  Hedland . . . .  . .  0 7 0 

Freight Port Hedland to P’remantle 0 1 7  (i 
TVharf age .. .. . .  .. 0 9 0 

Ell 13 0 

General Kenaarhx-The fact that the asbestos oc- 
curs 011 a main line of lode alongside a persistent 
dolerite dyke suggests prmanencg, and I see no rea- 
son why it should not contiiine downwards to  quite 
considerable depths. 

Another encouraging feature is the fact referred 
to by Mr. Blatchford that the “B” lode is looking 
better in  the bottom than in  the upper levels, and 
there is no doubt that the fibre obtainable is of good 
quality. 

Owing to the comparative narrowness of the lode, 
however, cheap mining can hardly be looked for, and 
the handling of the product under present conditions 
is a serious item, as asbestos worth $32 per  ton at 
Fremantle will have a value of about E20 10s. only 
a t  Soanesville, which, it is understood, is the price 
that a local firm is prepared t o  pay €or short fibre. 
In the case of the best quality asbestos with fibre 
over 1% inches, of which there is a small proportion 
of the total, the transport is not so serious, for  as 
high a figure as E250 per ton has beeii obtained €or 
it in London. 

The Clan Macleod Reward Lease. 
This lease is situated on the western side of the 

Strellp Riwr, about two miles u p  tbe river from 
Strelly Pool. This pool is 29 miles from Carlindi 
as the crow flies, and about 37 by the present roads. 
The asbestos is of the chrysotile variety and occurs 
on the slope of the hill alongside the r i rer  in a ser- 
1 entine rock. 

TWO shafts, 130 feet apart, have been sank in the 
main line of lode. One of these is 30 feet in depth 
and the other 20 feet. About 3G inches of lode is 
exposed in  these shafts which might arerage 30 per 
cent. of fairly good fibre 1111 to %in. in length. 

Abont 30 yards further south a costean about 30 
I‘eet in length s h o w  asbestos over the fnll width iu 
irregular shaped cracks. The same thing o c c ~ r s  again 
in  another costean 10 feet in length and 30 feet fur- 
ther south. 

There i s  another parallel make of asbestos wbich 
is worth opening i i j )  nearer the river bed. Prac- 
tically no work bas been done 011 it up to the present. 

About six miles further 111) the river, or eight miles 
from Strellp Pool, a big hill forminp a razor back 
was followed for  half a mile. Tt coiitains 
asbestos of small widths froin tiny threads 
say, half an inch. running a10112 it.  In  isolated 
places some long sli17-fibre occurs. One shaft has 
been sunk 40 fwt on sliear plane containing 135iR. 
of long-libred asbestos running witli the plane of 
shearing. 
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The Clan hlacleod appears to be an encouraging 
little property mliich may develop into something 
larger, though the erection of a plant is not recom- 
mended at present. The best plan mould be to spend 
the money advanced as a loan in further opening up 
the property, when the advisability o€ erecting a 
plant would be again considered. 

The proximity of this property to the railway line 
gives it an advantage over the Sonnesville and Lionel 
deposits in the transport of fibre t o  Fremantle. 

DEAD BULLOCK WELL. 
Locality.-As indicated on the Locality Plan at- 

tached, Dead Bullock Well is situated about 15 miles 
west by south of Cooglegong, and 12  miles east of 
Woodstock Hotel, in the Pilbara Goldfield. The 
road from Cooglegong does not seem to have been 
used much lately and is very rough. 

Xature of Occurrence.-The asbestos is o€ the 
ehrysotile variety and, as usual, is found in  veins in 
serpentines. A small excavation in the side of a hill 
at “A” has exposed one seam of asbestos ll/zin. in 
width and two or three seams 1/2in. in width. The 
fibre is strong and of good quality. Before being 
teased out it has a golden tint in place of the more 
common greenish colouration. No other work has 
been done, but a number of small seams to 
%in. fibre can be seen along the top of the hill. 
About 100 yards south of “A” another outcrop 
“B,” occurs alongside a coarsely crystalline pe,ma- 
tite dyke, The lode here is about 12in. in width, 
and it contains one seam of 11hin. fibre, and a few 
seams of shorter fibre. The asbestos here is also of 
good quality, but is rather dirty owing to surface 
contamination. 

SHEFXAOII. 
Localiiy.-Sherlock Station is situated about 14 

miles west by south of Whim Well, and 35 miles east 
by south of Roebourne. Good roads connect it with 
each of these centres. 

Xature of Occzirrewce ar& General Descriptio?a.- 
The country around the homestead consists of an 
extensive, well-grassed granite flat. Two more or 
less isolated hills of serpentine, having the general 
appearance of dykes, rise up conspicuously above the 
surrounding flat gani te  country. They are a little 
over a mile and-half apart, and the ridges of these 
hills are practically in line. Both are traversed in 
different directions by numerous veins of asbestos 
of the rhrysotile variety. They are also intruded by 
a number of pegmatite dykes of rather fine texture, 
and by an occasional basic dyke (dolerite?). 

The opinion was formed a-fter a consideration of 
the evidence, that in this and in other areas asbestos 
occnrrences are genetically connected with intruding 
dykes.’ 

A Reward Lease has been applied for which takes 
in the ~vliole, or  nearly the whole, of the southern 
hill, locally called Green Hill, while the leases known 
as Sherlock No. 1, Sherlock No. 2, and Sherlock No. 
3 lmve been pegged out along the northern hill. 
Brief cletails are as follows:- 

Greeii Hill Reward Lease.-This is a 4s-acre lease 
situated about 1% miles S. 30 deg. W. from the home- 
stead. Reference to  the plan attached will show that 
this lease includes quite a large number of asbestos 
VGns, niost 01’ which range from 12  to 30 iiiclies in 
width. 

Although the deepest hole is only 7ft., asbestos 
OX very good quality has been Gbtained. A large 
lJroportion of the fibre would be between l/z;n. and 
ll/zin. in length, and in a few places, at least, long 
fibre (lyz, to 4 inches) has been obtained. 

The best asbestos outcrop occurs at the north end 
01 the serpentine hill. Here a seam of practically 
pure asbestos 2-lin. in width has beeu exposed for a 
length of 50 ft., and looks best in the bottom of the 
shaft, which is ‘ift. deep. Some picked fibre from 
here was 4in. in length, and of excellent quality, 
being white and silky in appearance, and suitable for 
weaving purposes. Most of it is shorter, but is of 
consistently good qudily. It is desirable that a shaft 
should be sunk on this lode and a parcel of asbestos 
forwarded from here to London, where the best price 
may be expected. Development work should also be 
carried out at a number of other points where the 
surface prospects are good, notably a t  the points E, 
C, D, E, F, and G. 

As it appears that this lease can be profitably 
worked, and the other necessary conditions having 
been fulfilled, the grmtmg of the Beward Lease is 
recommended. 

Leases vaorth of Bomestead.-As in the case of the 
Lieward Lease, asbestos IS found in small seams strik- 
ing at varying angles over the whole length of the 
serpentine hill, whch, in this case, is about one mile 
in length. 

The seams usually contain a high percentage of 
asbestos over a narrow width. The fibre at present 
exposed is in all lengths up to  about 2 inches. The 
quality is not equal to that in the Reward Lease, 
and, owing to surface weathering, is more brittle 
and does not tease into the same silky fibre. An im- 
provement may be expected, however, at, say, 30 or 40 
feet below the surface. Shafts should be sunk on 
the lode on the most promising makes of asbestos. 

Plant.-Caution should a t  the present state be ex- 
ercised in the matter of the erection of a plant. A 
small plant would seem to be justified, and would 
permit of an immediate return from ore won; a t  the 
same time the property will be further opened up, 
and it will then be seen if a larger plant is advisable, 

NUNGARRIE RIVER. 
Locality and General Description.-This asbestos 

deposit is situated about 35 miles south of Sherlock 
Station at the head of the Wungarrie River. The 
asbestos is OP the chrysotile type, and, as usual, 
occurs in a serpentine rock in hilly country. Two 
shahs have been sunk on nhat may or 111aj7 not be 
the same lode, 150 yards apart. I n  the east shaft, 
E f t .  deep, alongside the road, about 15in. o f  lode 
is showing, most of which is asbestos. The fibre 
would be up to 2in. in length, but slig%tly 1,erished. 
The western shaft, 21ft. deep, n-as inaccessible, but 
judging by the comparatively small heap of as- 
bestos obtained ( 3  to 4 ewt.), the lode is probably 
small. There would be considerable transport diffi- 
culties in connection with the asbestos from here. 
The roads are not good, and the nearest port, Roe- 
bonrne, is SO miles away. 

I)EPOSIT NEAE ROEBOURNE. 
Loc~rlity and General Uescrir~tioiz.-Mr. I’oyt‘r 

took me to  see an asbestos ocrnrrence sitnatecl abo::t 
sis i d e s  iti :I southeasterly direction froin Roeboui~nc 
i n  rongli hilly serpentinc couiitry. Tivo lodes, one nt 



least of which is of quite considerable width, can 
be seen outcropping one on each side of a strong 
pegmatite dyke. Their strike is northeast and sonth- 
west. 

These lodes are  riglit aloneside the dyke and are 
Y - 

evidently intimately associated with it. The eastern 
lode shows asbestos of short fibre (%in.) in ribbon 
form, over a width of 25ft. Asbestos could be seen 
on the western side of the dyke similar to  that  on 
the eastern, but no worli of any kind had been done, 
and no width could be ascertained. 

General Remarks.-This depo is interesting be- 
cause it is one of the few in this State which indicate 
a possibility of being worked on a large scale. It is 
also conveniently placed f o r  transport purposes. Its 
chief drawback would be that the fibre is apparently 
all very short. 

The lodes have been exposed by  costeans across 
them at intervals. No opinion as  to  the prospects 
of the property can be expressed. 

Further prospecting is desirable in this locality as 
the asbestos is of the valuable chrysotile variety, f o r  
evidences of its occurrence were noticed in more than 
one place between Porter's deposit and the I 5-Mile 
177ell, which is about 1$'~ miles north. 

Biking and Gorfie1;us Lenses. 
These leases are situated about eight miles north 

by east from Pullcuirah Hill and about six ni les  west 
of Soanesville. It was my intention to  visit them the 
same day as we visited Dead Bullock Well, but ow- 
ing to car troubles onr visit to these leases had to be 
abandoned. Mr. Gallop, of Cooglegong, gave me a 
sample of fibre from the Cornelins lease. This was 
2in. in length and, although slightly stained, was of 
good quality f o r  surface fibre. I l e  also showed me 
a report by Mr. Alfred Brown from which the fol- 
lowing excerpt has been taken :- 

The Biking Lease.-Small veins of asbestos extend 
along the outcrop for 50 feet. There are a few surface 
holes, the deepest being five fret. This shaft disclosed 
some nice veins of fibre of €air strength and quality, 
which should command a fair price. Further develop- 
ment is recommended. 

The Gomelius Lease.-This lease is situated about one 
mile north of the Viking. The largest fibre is two inches. 
There is about 3 cwt. of tibre a t  grass. This property 
compares favourably with any other surface show in 
the district. 

ORIGIN OF CHRYSOTILE ASBESTOS. 
The origin of chrysotile is of some importance 

outside of its scientific interest, inasmuch as the man- 
ner in which it has been formed has a bearing on its 
continuity with depth. 

Hyde Pratt," of the United States Geological Sur- 
vey, expresses the following opinion :- 

The original rock in cooling would solidify first along 
its contact mith the roelrs through mhich it had pene- 
trated, and where it ~ - 3 s  in contact with any inclnded 
masses of country rock that 11 broken off during 
the iiitrusioii of the molten The outer portions 
of the molten rock would thus cool much more rapidly 
than the interior portioiis, and there - \ ~ o ~ l d  be a tend- 
ency for them t o  develop cracks and parting planes. I n  
the alteration of these primary rocks t o  serpentine 
through the agency of aqueous solutions, vapours, etc., 
there wonld be t o  some extent a t  least  a widening of 
these cracks, but in the end they would be filled with 
serpentine deposited f r o m  aqueous solutions from their 
walls and the resulting fibrous strneture of the serpen- 
tine filling the seams represents the nearest approach to 
a true crystallisation that the mineral serpentine assumes 
except when it is found as pseudomorph after another 
mineral.. 

+T?nitccl States Geological Survey, 1904, Bulletin on 
Asbestos. 

George Merrill j holds that crevices in  serpentine 
are due to shrinkage such as are  incidental to a 
change of a highly hydrated colloidal substance into 
a less hydrated and more 
also to a loss of silica, as s 
H e  coinpases them with tli 
appear in clay on  drying, or those which result from 
the shrinkage of a gelatinous mass of iron carbonate, 
as in the so-called septarian nodules of clay iron- 
stone. As to the filling, Memill refers to the fibrous 
structure f under similar conditions in gypsum, 
arid more in calcite. In the Elrst-named the 
crystallisation apparently takes places by a process of 
growth from one of the .rcalls. 

opinion that vhile the dehydration 
cBs in clay ironstone may ha>-e gone 

on in serpentine masses on a large scale, and the 
process may 1iaTTe been facilitated by loss of silica 
during serpentination, as suggested by Prof. ICemp, i t  
is also rery probable that  the intrusion of those granite 
dykes so frequently met with in the serpentine masses 
has caused or facilitated to a great extent the forma- 
tion of numerous fissures in the immediate proximity 
of these intrusions by rapid dehydration through the 
agency of heat. He points out that r e r y  frequently 
an accumulation of asbestos veins can be noticed 
approacliing these intrusive dykes, a fact which seems 
to substantiate this theory. .As to the vein filling, he 
belieTTes that the asbestos has been formed through 
segregation of serpentinons matter from the sides of 
the fissu1.e. In support of this theory he mentions 
that a number of veins, especially those of larger size, 
have in the middle between the two malls a parting of 
serpentinons matter and chromic iron ore j that the 
arrangement of the fibre is a t  right angles to the sides 
of the fissure, excepting, of course, those veins which 
have been disturbed, that further-and this he 
regards as the most ortant proof-some of the 
veins in which the process of formation of the asbes- 
tos has not been completed exhibit an arrangement 
of alternate layers of mineral matter from the sides 
of the walls similar t o  metalliferous veins which fre- 
quently contain alternate layers of ore on either side 
of R central comb of mineral. 

My own obserrations on the asbestos deposits under 
reviem were that  the reins sometimes appear to he 
quite disconnected and to traverse the serpentine in 
all directions. The theory of dehydration, assisted 
by the intrusion of dykes, xrould seem to pire a 
feasible explanation of the origin of such ireins. But 
j n the various descriptions and theories of asbestos 
formation in Canada, and in  other parts of the 
IT-orld, little or no mention is made of the fact, 
wliich is quite strilring in this State, that the asbestos 
quite commonly occurs along distinct lines of lode, 
traceable for  quite considerable distances. This fact 
can hardly be explained by the theory that the cracks 
hare  been formed by a process of dehydration. 
There does not appear any reason to assume that the 
fracturing and fissuring had not been caused by 
larger earth movements, as is lrnown to be the case 
in  the formation of other mineral lodes. 

Dynamic forces, in addition to  those set up  by 
dehydi-atiog, may, it is  suggested, have caused frac- 
turing along the lines of least resistance. This 
vronld commonly be alongside an intixsive dyke. A 
release of pressure such as might be caused by a 
contraction of the whole mass due to dehydration 
u;.oulil tend to open any fissirres formed and allow 
cvystallisation to take place without restriction, in  

fMi9ii9l.g World, April, 1905, p. 398. 
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Year. 
Quantity. 

I 
1 Shorttons. 

1913 ... 1 1,100 

1916 ... ... i 1,479 

1914 ... , 1,247 
1915 1,731 

1917 ... 1 1,653 
1918 ... 1 1,002 
1919 ... , 1,412 , 
- 

inneh the same way that qnartz crystallises out from 
the sides of vughs. 

Value. 

s 
11,000 
15,965 
76,952 

506,056 
124,657 
325,530 

448,214 

_ _  

mine. This is Pollowed by a more complete separation 
in  the cobbing sheds. The asbestos-bearing rock is 
broken up  v i t h  hammers ancl siered. No. 1 fibre is 

sieve with 9,'lGin. 
th 3/Qin. holes. All 

go to the mill for  mechanical treatment. 

93:566 

134,105 
137,700 
135,270 

116,162 

Treutment Plalzts.-The principle underlgin 
mechanical treatment o f  asbestos ore is that when 
thoroughly dried asbestos-bearing rock has been re- 
duced to a fine state, and the asbestos separated into 
finely divided fibre of feather-like appearance ancl 
m-eight, the latter will remain on a shaking screen and 
can be sucked off by a fan, while the crushed rock 

rough, All fibreised asbestos is taken np 
screens by  suction fans and is blon-n into 

collectors or settling chambers. Fibreisers may be 
regarded as special machines used in the mechanical 
dressing of asbestos ores. The chief parts which enter 
into the construction of a cylindrical fibreiser or 
beater are  a shaft on which are fastened the beaters 
and a shell made o f  strong boiler plate. Tbe arms, 
wlien revolying at 500 to 700 xyolntions per minute, 
crush the lmnps and fibreise the asbestos. 

The Cyclone machine, vhich is another forin oC 
fibreiser, consists of two beaters of tlie screw pro- 
pellor type driven a t  a speed of 2,000 to 3,000 reTiolu- 
tions 12er minute i n  opposite directions in an iron 
chamber. A Cyclone will treat from 25 to 50 tons 
in  a ten-hour shift according to the hardness of the 
rock. As a rule, the size of the rock cliarged is not 
larger than a walnut, while the bulk of the discharge 
is about pea-nut size. 

A good description of Canadian practice in 1910 
is g i ~ e n  by  Cirkel i n  his treatise on asbestos, a por- 
tion of which has been reproduced by Mr. T. Blatch- 
forcl in Geological Surrey Bulletin No. 52, but, as 
f a r  as I am aware, very little has since been pnb- 
lished. Recently the Under Secretary for Alines 
wrote to the Canadian Department of Mines asking 
for  a description of the latest Canadian practice. His 

1:981;483 c c c c 

4,521,172 708 116,580 135,083 4,910,648 
6,337,608 697 51,053 135,005 6,411,219 
7,369,655 1,119 157,416 135,563 7,537,799 

3,303,470 a 312 a 6,313 c C 

letter was referred to Mr. V. B. Timm, Chief of the 
Division of Ore Dressing and Metallurgy at Ottawa, 
who kindly supplied the following. inforniation :- 

I n  connection with the letter of enquiry from the 
U d e r  Secretary for Mines, Government of Western Aus- 
tralia, I submit herewith a general flow sheet of the 
dressing of Asbestos rock in  Canada. Each mill will 
have some variations from this, to suit their own par- 
ticular problem, but on the whole it gives a fair 
of the practice followea in the asbestos districts of 
counti-y. 

The reduction of the rock as it is mined to about three- 
iiich size is done in the standard jaw or gyratory crush- 
ers. Some of the operators reduce even finer in the 
standard machines, but the final reduction and fibreising 
is acconiplished by  machines built in 
tricts, and specially constructed and 
separation of asbestos fibre from the 
chines, known as hammer crushers, cyclone, and jumbo 
fibreisers, are built for the operating companies by two 
foundries in the district, namely, the Thetforcl Foundry 
Company and the Asbestos Foundry Company, both 
located at Thetf ord Mines, Quebec. 

The Standard Testing machine is also built by these 
foundries, and it is on this machine that all grades are 
tested €or marketing purposes. 

The shaking screen tables are built at the mills, an3 
consist of tables 12 t o  16  feet long by 4 feet wide, slop- 
ing forward, and supportecl by hardwood strips which 
yield t o  the forward and backward vibration 
thc table by an eccentric. As the ground ro  
domii the table to the discharge end it separates in the 
following manner: the emall particles of rock next the 
bottom of the table, on top of this the coarser material, 
and on top of all the liberated fibre. The fines pass 
through a 12 or 16m. mesh screen as waste. The 
fibre is sucked off into sollectors, and the coarse material 
passes over the end of the table for further reduction. 

The collectors are the ordinary dust collectors, sitii- 
ate6 betveen the tables and an exhauster. 

The dusters are only a fine troniinel for removing the 
sand and grit from the fibre. 

The graders are simply a three-screen trommel, gener- 
ally of 2, 4, and 10 mesh screeis, depending on the 
graTLes desired. These trommels are built as one trommel 
mitli three sections, or as three one inside the otaer. 

There is generally an excess of short fibre, which has 
no market value. In some cases this is grouncl in a 
IXardinge pebble mill, or some Gther fine grinding mill, 
making a product averaging 25 t o  30 pounds t o  the cubic 
foot, for which there is a limited market. 

MARKET FOR ASBESTOS. 

The amount of Asbestos consumed i n  recent years 
is indicated by the following statistics taken froin 
the report on the Winera1 Resonrces of the United 
States in 1919:- 

- ~ _ _ _  _- -____ - 

Quantity. 1 Value. I Quantity. 1 Value. 1 Quantity. I Value. 

Short tons. S Short tons. Short tons. .S 
97,145 I 1,928,705 I 1 I 1 c 
71.866 1.407.758 

~- 
c. Exports not separately re. 5. Production plus imports minus exports. 

Figures commence period J d y  to December, 191 6 
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WORTD’S PRODUCTION O F  ASBESTOS 1913-191s IN METRIC TONS.* 
___ __ ___- - 

I Cotintry. 1 1913. 1 1914. 1 1915. 1 1916. I 1917. 1 191% 

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

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

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

. . . . . .  

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

Canada (a) 
South Africa Rhodesia ( b )  
Union ( c )  
Russia (d )  
United States ( e )  
Italy (f) 

Totals . . . . . . . . .  

100,826 121,053 122,925 

1,940 4,224 5,642 
8,192 ... 
1,342 1,527 

82 85 

144,042 I 106,095 1 116,110 140,479 138,854 

1,823 5,586 8,675 i 124,239 87,580 
263 442 
873 1,080 

17,494 15,691 9,779 
99s 1,131 1,570 
175 171 162 

__ _________ 

128.334 
71778 
3,333 
6,000 

909 

(a.) Reports of Mineral Production of Canada, Canadian Department of Mines. (b.) Report Secretary for 
(c . )  Union of South Africa Annual Reports, Secretary of Mines 

(e . )  Estimated ; 
Mines, Southern Rhodesia, for Years 1913-1915. 
and Industries and Mining Engineers, 1918, p. 28. 
statistics not available. 

(d.) Mineral Industry, 1918. 
(f.) Revista del Servizio Minerario, 1917, p. 63. 

* Taken from “ Asbestos ” (Secretarial Journal, Philadelphia, U.S.A.), Vol. 2, No. 7, p, 46. 
NoTE.-Australian Production is not included. 

arc1 to the proclnetion of asbestos in dns-  
lollowing paragraph is taken from the 

Official Year Book, 1920, page 450 :- 
Asbestos.-This substance has been fount1 ih Tarious 

1 arts of Australia, but up to  the present has not been 
piyduced in any considerable quantity. hi Nev Sonth 
Wales 180 tons of ore mere raisecl by a comyanp from 
deposits in the“ Barraba clivision. Tn Queensland seams 
of asbestos have been found orer a belt of country ex- 
tending from Cawarral t o  Canoona. Samples o f  the fibre 
proretl suitable for the manufacture of fibro-cement, 
sliceting, anil tiles, but r o  far a payable deposit has not 

1 located. Tn Western Aust a deposit of the 
ous ehrysotile variety n*as loc a t  Soanesrille, on 

the I’ilbara goldfield, and in 1909 2154 worth of this 
niaterial vas raised. The discovery of a ileposit of com- 

nicrcial quality was reliorted from the Nullagine district 
in 1 9 j i .  I n  1899 Tasmania raisetl 201) tons, -valued at 
B G 3 ,  but there was no further production until 1916, 
when a small quantity was raised at Anderson’s Creek, 
near Beaconsfield. I n  1917, 2 i l  tons, ralned at  5271, 
and  in 1918, 2,854 tons, valued a t  55,005, were proclnce,d. 
Deposits o f  asbestos o f  the mountain leather and nioiin- 
tain cork Tarieties have been discovered at Oodlan~irra, 
vr4iile deposits o f  a good blue rariety have been dis- 
coverecl near EIan-ker ant1 ahout 23 miles from Enclnnda, 
in South Australia. 

The Customs tariff on asbestos goods and the im- 
ports of s~icli goods into Austi*alia during the finan- 
cial year 1919-20 are :hown below:- 

Item 240 :- 
Mosaic Flooring Tiles of all kinds and materials. Sheets and roofing slates 

composed of cement and asbestos or similar materials ; articles, n.e.i., 
composed wholly or in chief value of cement or of cement and asbestos, 
including articles of reinforced cement, ad val. . . . . . . . . .  

Articles not included under any other heading in the Tariff of Celluloid, 
Xylonite, Bone, Ivory, Pulp, Papiermache, Indurated Fibre or As- 
bestos, ad val. . . . . . . . . . . . . . . . . . . . . . . . .  

(A.) Asbestos Millboards, Asbestos Yarn. Asbestos Cloth (with or without 
wire) unproofed, ad cal. . . . . . . . . . . . . . . . . . . . . .  

(B.) Asbestos cotton and other packings, including Asbestos Cloth (with or 
without mire) proofed with rubber asbestos cord, ad val. . . . . . .  

(c.) Asbestos pipe and boiler covering ; Asbestos mattresses for boilers, ad 
val. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(D.) Silicate of cotton, Slag wool, Mineral no01 and matter made thereof ; 
Felts, Fabrics, and compositions for coveiing pipes and boilers, ad va 

Item 369 :- 

Item 374 :- 

British 
Prefer- 
ential 
Tariff. 

Inter- 
mediate 
Tariff. 

25 

Free 

20 

30 

5 

25 

General 
Tariff. 

% 

35 

40 

15 

30 

30 

35 

Imports. 

f 

7,334 

12,925 

4,094 

... 
64,330 

... 
______. ____ ___ _____. . - - __-___ 

There is no import duty on crude asbestos. (NOTE.-Taken from File 2287/21.) 

The Ashestos Slate and Sheet Mannfacturing Ca., 
1 til.. claim to he the largest 1iser-i o F  criide asbestos 
in Australasia. For the 12 m o n t h  endin? 3lst 
March, 1921, their consumption was 1 , X 5  tons, of 
which 1,149 tons was imported. 

The Secretary of the TTnnderlich Ltcl. has IT- 

1 ressed the opinion that not 25 per cent. of the re- 
quirenients of asbestos fibre can be prodnced locally 
a t  n cost suitable for  their mannfactnring piu oses. 

There wonld seein to he a steady local demand for 
short-fibre asbestos at f30  per ton. ant1 it i s  under- 
stood that the Asbestos Slate and Shcct Xanufac- 
hiring Co. are preparcd to piirc’1ase GO tons per 
month for their factoiy at I3nrs\ioorl. The last sale 
of long-fibre asbestos, over lVZin., of qood qnalitg, 
mas that of John A. Cotten, of Lionel, \iyhich, sold 
in London, bronght E225 per short ton, The fol- 

1oITing is a copy of his account sales:- 
cwt. qr. lbs. 

13 bags-weight 12 2 19 
less 0 1 1s 

5 s. d. 
12 1 7atS225 ... 155 5 0 
-__-__ 

Charges- f S. d. 
Interest on undermentioned freight 0 0 7 
Freight . . . . . . . . . . . .  6 2 9 
Fire Insurance . . . . . . . . .  0 3 10 

Brokerage . . . . . . . . . . . .  3 2 1 
Port Charges . . . . . . . . .  1 0 1 0  

10 10 1 ----- 
$144 14 11 

Bote.--‘llie amount sold represents a little move 
than one-half of the parcel shipped and suggests that 
the market for  high-g~ade long-fibre is somewhat 
limited. 



SUXXARY AND CONCLUSIONS. 
Chrgsotile asbestos of good quality is found in [he 

serpentine rocks which outcrop at a mmber of locali- 
ties betmeen Lionel ancl Roebourne, a distaiiee oc 
200 miles. It is just possible that thwe serpentine 
outcrops occur along a line o f  wealiness strkiny 
north of west and south of east. 

Nmnerous small asbestos veins trai-erse the ser- 
pentine in all directions and may owe their origin 
to cracks formed during a process of dehydratioii 
o f  the serpentine. Commonly, howerer, the asbestos 
wins occur along distinct lines O€ lode ~ h i c h  at Lioilel 
and Soanesrille at  least are ti-aeeable for quite con- 
siderable distmces. Such deposiB probably owe their 
existence to  the filling with asbestos of fissnres formed 
by the fracturing o f  the serpentine along a line oC 
wealiness mhen subjected to a dynamic stress. 

in previous years. A noticeable feature has been the 
nnmber of tests made for petrolelm and for  natiiral 
1 etroleun residuiuins : this matter is dealt with more 
i’iilly below. The fact that thls Laboratory affords 
a means n-herelqr pros1lectors and trawllers tlirong$ 
the country can obtain, at no cost to themsell-es, 
rapid and, abox-e all, accurate tests o f  mineral sub- 
stances whicli they collect, is a Tainable concession 
v-liicli has 1)roved oC tlie greatest assistance in open- 
intz 111) new sources of mineral ~ ~ e a l t h .  There is also 
a continual demand on the staff for  teclinical and 
scientific advice aiicl experiment to assist the estab- 
lislinient of nem branclres of industry. 

The biggest drawback, from a commercial stand- 
point, in the exploitation of tlie asbestos is the con- 
parative narrowness of most of the seams. In con- 
sequence mining operations must necessarily be on 

_- 
- _ _ _ _  - 

a small scale. As an off-set, howewzr, the reins emu- Sariiples . . . . .  
monly contain quite a high percentage of asbestos. 
I n  other ~ o r d s ,  they are mostly small high grade 
rather than big low grade propositions. 

The fibre is superior in cpiality to any other Pound 
in Australia and compares quite fa~7omably with that 
in any other part of the world, with the possible 
exception o f  the hest Canadian. 

Asbestos mminq must be regarded as being quite 
in tlie initial stages, and the prospects of establish- 
ing the industry in tliis State are rery enconraginz. 

A number of the del-osits hare quite recently 
been prospected ant1 further search will almost cer- 

isclose other occurrences. 

CFI-IEiWIC‘AL AND ~IlNERALOC+ICAL TI-ORK. 
(E. S. Simpson, D.Sc., RE., F.C.S.) 

This is the 25th ilnnual Reliort of tlie Geological 
-1iich  as inaugurated in ‘\priI, 

It is also the eve O F  its tl 
separate entity, the Ooverniiient 
anialgamate it with. the Laboratory of the Go\-ern- 
nient Analyst. The time is therefore opportune for 
the presentation o f  a reriew o f  the work done in it 
since 1S97 and this i s  being clone in a document en- 
titled “The Progress of hfineralogical Researcli in 
TYestern Australia, 1897-1922.” 

STAFF. 

The staff has been the same as in the prerious year, 
viz., six l)ro€essional o rs, one clerk, and one pen- 
era1 asiistant. Three of llie professional oflicers arc 
still on the temporary list, and their contiuuation 
has to  receire Esecutire Conncil approral wery six 
iiiontlis, tboiigli they have been employed in tliei; 
present positions for  periods of t ~ o  and a-half and 
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three and a-half years, and thek services could not - 
now be dispensed d l i ,  uiiless a radical change \\-ere 
made in the policy of the Go.i-ernment nith regard 
to  State aid to mining. 

Owing to  ill-health I, myself, was absent from the 
Department for ten ~ ~ e e k s  during the antirun. 

ROUTINE WORK. 
A tabulated statement 01 tlie routine ~ o r l r  o f  the 

Laboratory, which is hereunder, S~OITS that the rol- 
lime o €  tlie work remain3 at about the same figme as 

- *  j g e  :.%i 
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1,733 

39 
2 

32 
62 
3 
1 
3 

58 
1.002 

27 
36 
4 

26 
1 
1 
3 
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12 
1 

14 
73 
17 
11 
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6 
1 
6 

20 
5 

12 
319 

9 
48 

1 
1 

25 
2 

12 
1 

17 
5 
2 
1 

10 

S‘L’ DIvISIoN. 

2,139 
__ 

l)ruring the Spring Professor Sir Edgernorth Darid 
spent seyeral weeli-s in the State gathering material 
fo r  his .irorlr on the geology of Austrdia. I was 
pridegeed to  accompany this eminent authority on 
iiis flying trip to  the North-\Vest and was able, even 
in the rery short lime a\-ailable, t o  adcl considerably 
to  onr Bno~ledpe of the mineral resources of that 
recion. h i  imlmrtant clisrorery, made then aiid 
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since amplified, mas that alunitc (sulphate of aln- 
rninium and potassiunll, and jamsite (sulphate of 
iron and potassium) are videspread in the Nullagine 
formation, and may possibly occur in quantities of 
economic importance. The details of their occurrence 
are being incorporated in a paper entitled Y3econd- 
ary sulphates in the Nnllngine Series." 

A risit  as made to the new asbestos fincl at Lionel, 
from vhich a f ev  tons of clirysotile of the highest 
quality hare been shipped. This place is IS  miles 
north of Nullag<iic. On  returning t o  headcprters 
a short report on the occurrence o€ this asbestos was 
submitted to  the Govei-iiment Geolog5st. 

The structural geology of tlie North-West Di.c.ision 
has been fully elucidated by the mork of tlie Gov- 
ernment Geolog5st and Messrs. H. P. Wood.;rard and 
€1. W. B. Talbot, but of the mineralosy or tlie area 
only so much is Imomn as to  prore beyond doubt 
that the Pilbara region is one of the most remarkable 
mineral regions in the world. A detailed miaeralog- 
ical survey of it is urgently needed and should amply 
repay the cost. 

OIL PROSPECTING. 
During the past 12 months there has l?een great 

interest taken in the search for petroleum in Ans- 
tralia. The fever has spread to our  o~vii State where 
surface prospecting and shallow boring have been 
carried ont at many widely separatecl places. ChieP 
interest has centred in the ICimbcrley Division and 
in the Fitzgeralcl River valley on the south coast. 
At Mt. Wynne, in West ICiinherley, the gas which 
bubbles up Preely iii a hot spring has been found 
to  contaiii hyc7rocarbons, an analysis shoming- 

Methane (with a little Ethane) . . 
Unsaturated hydrocarbons . . . .  
Carbon dioxide . . . .  .. 
Carbon monoxide . . . .  .. 
Oxygen .. .. .. .. 
Nitrogen (ineluding Argon and 

Helium) .. .. . .  

% 
36.3 

.s 
.9 

Nil 
4.3 

57.7 

100.0 
- 

Bores put d0Wn to a depth a€ 90 Peet in Carbon- 
iferous rocks on Price's Creek in tlie Rough Ranges, 
about 100 miles southeast of Nt. Wyniie, have yielded 
positiTre indications of free petroleum, the cores he- 
low 40 feet containing from 0.007 to  0.044 per cent. 
of a yellowish brown, f airlg mobile, unsapoiiifiable 
oil with a parafhic odour. A second bore in the 
same ranges yielded a sample of clay containing 
0.076 per cent. of free oil, whilst traces of oil have 
been detected in a seepage. 

On Texas Station in East Kimberley a black as- 
plialtnm has been fonnd filling vesicles and cracks in 
a weatherecl basalt at two places five miles apart. 
After chemical and physical investigations had been 
made of the properties of this asphaltnm the follow- 
ing report was written :- 

Report om the Asphaltuva occzwrimg on Tezas Station, 
Eust Eimberley. 

During the past 12  months several samples of 
asphaltnm have been examined in the Geological Sur- 
T*ey Laboratory which were said to have been found 

on Texas Station in the East Kimberley District. 
The complete list of samples is- 
No. Locality. Submitted by. 

6104 do. Engineer Com- 

L6103~ Junction Ord and Negri Rivers W. Oakes. 
(Oakes Find) 

monwealth 
Railways. 

do. M. P. Durack. 6507 
8229 do. T. @latchford. 
8230 Well near Texas Homestead T. Blstchford. 

Oulie's Find.-All four samples from this find, 
including that collected on the spot by the Assistant 
Geologist, Mr. Blatchford, are identical in nature. 
They consist of a brilliant black combustible mineral, 
1 artly in angular fragments quite free from visible 
rock or eaTth, partly adherent to and enclosing large 
calcite crystals, partly adherent to  a grey or brown- 
ish calcareous rock" into which it penetrates along 
craclis and cavities. 

Detailed examination proves the black mineral to 
belong to  the group o f  hard asphaltums, sometimes 
called glance pitches. It is very brittle and not 
sticky. It ignites and bums freely, and does not 
melt on heating even above 300 deg. C., decomposition 
taking place without any signs of softening. Spec- 
ially selected clean fragments had a density of 1.154, 
but many fragments had densities rising from this 
figure to  1.20, the higher figures being due to con- 
tamination with small quantities of calcite and rock. 
The calorific value of the purest matei5al was 16,573 
B.T.U. (9,207 1C.C.U.). 

Analyses nrere made of three specimens : - 
NO. 6507 8229 6104 

Source. M. E'. T. Blatch- Engineer, 
Comwlth. Durack. ford. 
Railways. 

Ultimate Analysis : 
% % % 

Carbon ... 89.40 89.30 ... 
Hydrogen ... 7.26 6.95 ... 
Suluhur ... .68 a57 ... 

Railways. 
Ultimate Analysis : 

% % % 
Carbon ... 89.40 89.30 ... 
Hydrogen ... 7.26 6.95 ... 
Suluhur ... .68 a57 ... 
Nitrogen ... 41 .36 ... 
Oxygen ... 2.25 2.82 ... _--- 

100~00 100*00 -- 
Ash . . . . . .  *43 -49 19.96 

Proximate Analysis : 
Moisture ... 0.37 ... 0-84 
Volatile 41.54 ... 38.20 
Fixed carbon ... 56.27 ... 41.00 
Ash . . . . . .  1.82" ... 19.96 

100~00 100~00 

... 

_---__ ---- 
--____ ---- 

*The proximate analysis was made on s separate lot of 
Hence the fragments to those used for the ultimate analysis. 

slight difference in the ash content. 

T-oZntiZe Jlatter (by moderately 103~ temperature 
distillation). 

Water . . . . 1.74 . . 1.90 
Oil . .  . . 19.89 . . 16.00 
Gas .. . . 19.91 . . 20.30 

6507. 8229. 6104. 

- - --_ 
41.54% . . 38.20% - .- _.-- 

The gas burnt freely with a slightly luminous flame. 
The oil had a density of 0.758 at 23deg. c. It was 

clark brown in colour, translucent, fluorescent and 
of low viscosity. 
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The water nhich distilled orer was distinctly acid It was the n d l  kno~vn “dung-bitumen” found 
in  reaction. thronghout the drier ijarts of Anstralia, and consist- 

Digestion of the asphalturn with carbon bisnlphide ing of the inspissated rain-wicer extract of beds of 
in the cold extracted a bright black bitumen, amount- niarsnpial (in this case, opossnm) guano. A n  
ing to 15.38 per cent. of the Thole i n  the case o f  niialgsis shoTved- 
sainple 6507, and 10.30 per  cent. in the case of 6104. 

As the result of these tests there is no doubt mlist- 
ever thai  the material collected on tlie spot by MY. 

deiitical with that originally snbmittecl 
by Air. Dnrack and the Coinmonwealth Engineer. It The “organic matter soluble in vater” comprised 
is a trne asphaltum, the residue [tic the \\-hole o f  the bright black constitnent and 110s- 
petrolenm by natural evaporati characterised the 
tile oils, ~ i t h  consequent come original saml’le. 

Tnsolnble in water (Organic matter . . 35.1% 
INineral matter . . 5.5% 
\ Orgaiiic matter . . 39.9% Soluble in water IAIineral matler . . 16.5% 

ed the p ingent  odour which 
The “insoluble orgaii~c mat 

$I 01 loose fnr, niar;;npial excreta, a lit lphur compounds, accomy anied by a small 
oil atmospheric oxygen, ancl by the chemi- 
h o w n  as polymerisation. 

eries of residues of this nature are lmom-n 
varying from the tar-like h i d  maltha, from wliich 
evaporation has only just l q y i i .  tlirongli soft am1 
hard asphaltwns to graphitoid, a mineral re3embhg 
graphite and representing the last staces oil chemical 

original asphaltic oil. 
Station mineral is a hard as1 halt of the 
as Impsonite, the type  of which was 
ears ago in the Impson Valley in Indian 

iriatter, ancl nutilerotis small dead beet]es. Tile 
ble iiiiiieral matter consisted of sand and dust : 

the solrible of acid phosphate of lime a i d  other salts. 
The soiirce of this material Tras traced by Mr. 

Matchford t o  cmes  ireiluentecl hy opossiiins situaf ed 
:t little above the seeitage. 

(:<) Black nodules of siq)posed asphalt occurring 
in a bed of hrovn coal. Samples submitted consisted 
of  a bro\n1 lipnite TYitil ntiineroiis nodules of a hard 
~)romnish black snbstaiice, xnil :I few much smaller, 
h i d t  recl, nodules. 

Territory, U.S.A. Impsonite is characterised by its ‘I’he coal contained- 
hardness and brittleness, infnsibility, l o ~ v  solnbility Xoisture . . . .  . . 7.56 per cent. 

cle, and high percelltape of fised Volatile . . . .  . . 54.04 ,, 
l’ised Carbon . . . . 31.39 ,, 

. . 16.71 ,, d.-The sainple collected b3- MY. As11 . .  . .  
Blatcliford from a ~vell near Texas Homestead is 21 

much weathered resicnlar basalt with a bright black 
asphaltum, filling (in association v i t h  calcite) niost 
of the resicles as v;ell as some sniall fractures in  tlie 
rock. This mine id  ~ r a s  promcl by its physical lwo-  
perties a i d  its helia\rionr on heatin? to be identic;il 
with that from OnBe’s Find. 

The discovery o f  this asphaltnn~ at  tnro localities eriiiann-Storcli reac 
fke miles apart is of p e a t  importance, since, as cdly a fossil resin 
already esplainecl, the mineral is beyond doubt the l’lie larger clcxrli~ Iirowi Iiodnle, (the siipposed ns- 
residue left by eraporation and weathering 01 an as- lthalt) \ w e  transparent 111 fine powtler nnder the 
phaltic oil. From the iulinner in nTliicli the material roscolie. had a density of  1.16 to 1.19, an(1 re- 
has filled narrow craclrs and isolated resicles i n  a a-St oi cli reaction for resin.;. 
somemhat clense rock it is evident that the original 
oil was a thin oil -vr.ii,li a large proliortion of light 
hydrocarbons. There has nnclonbtedlg therefore Fossil Resiii, Fitc!jernld River. 
been at some time a leakage of oil t o  tlie swface :it Carbon . . . .  . . 6839 per cent. 

is prored by the hardness and advanced cheinical nl- Snlphur . . . .  . . 5.31 ,, 

100.00 

2 1 1  LI low red lieat tar  oili could be clistilled hoin  this 
c*o:il as from all other similar coals. 

The surd1 red notlnlei r e r e  tmnsliarent, had a 
ilell\lty of  1.10, an 

these points, but that it has not been in recent years Hydrogen . . . .  . . s.12 ,, 

teration of the asphalturn. Qsygen . . . .  . . 17.6s ,, 

100.00 
-__ 

a deptli of orer  300 feet. No t rue petroleum lias Ash . . . .  
been disclosed, tliongli the prosiwctovs ha\-e lvmi I these fignres are c0111j 
spurred 011 by n~liat np1 earecl to them to be indica- T- nsly described ozolceritrs, aapllalts an(1 fossil ye- 
tions of its presence. hi-estizatioas niade 0x1 the sins, h following f a d s  are clear- 
spot by Messrs. Blatchford and TTTilson, and in 111- (1) Ozolmites m.1 ayi!mlts contain owr  SO pel- 
laboratory by myself, liare p r o ~ ~ e d  the snppowd in- rent. carbon, nTith 11511a11,~ less thnn 1 1 er cent. osy- 
dications to be misleading. Rriefly, they x w e  of pen, and never inore tlmn 2.6 per cent. ospgen. Fur-  
three binds :- tIic~-mo~-e, asphalts are opaque in  eren the finest 
(1) Oil films containing l1yclroear11ons n4iicli m r e  ponder. The nodules are certainly neither ozoker- 

observed on the siurface of water issning from the ite nor asphalt. 
bore hole. These were prored to be a contamination (3)  Fossil resins are  plentiful in brown coals all 
wit11 lubricating oil from the inaehimry,., the oil used the ~ o r l c l  over. They are essentially highly osidised 
being a “castor oil snbstitnte” eonfaining Gf! per cent. conipoinds, and analyse.; of thein show from 69 to  
of mineral hydrocarbons. S5 per cent. carbon, 5 to 1 2  per cent. Iqnjrogen, ancl 

(2)  Black ,~sphalt-liBe substance Connd roating 4 to 20 per cent. os-ygeli. The sulphur conient is 
and impregnating a Miocene spicnlar sandstone. This often lo~v, bnt there are records of t v o  Anstrian 
eontained 110 trace of free oil, asphaltnm o r  ozolwite. i-esins containing 4 and 6 I‘er cexlt. sulphtlr, 
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sorbed water and by an inability to  form a coherent 
coke. The water causes a difficulty in regard to a 
definite statement regarding the calorific value, since 
much of it is very loosely held, and in consequence 
the total water, and \Tit11 it the calorific value, varies 
from hour to hour for some the coal is 
brought t o  the surface. The s hermetically 
sealed immediately they are received at the labora- 
tory, but already they may have been exposed to the 
air for anything from a few hours to  a. few months. 

10 
in the accompanying table are as 
received at the laboratory, and owing to the previous 
uncertain and varying exposure of the coals, are not 
strictly comparable. I have therefore added for com- 
paratiw purposes in column 11 the calorific value 
on a uniform basis of 12  per cent. moisture, which, 
arcorrlinq to  expeuiment. should represent approxi- 
mately the amount 1 rese?lt in the coal as it reaches 
the consumer. 

The figures for the calorific v 

There can be no doubt that these nodules were 
fossil resin, and therefore no indication of petroleum. 

CLAYS. 
The exhaustive information regarding our clays 

made available by the researches carried on in this 
laboratory during the past fire years has done much 
to establish the fine pottery iiiclustry in the State 
During the past year, for the first time, domestic 
ware of sewral ty1 es, made in two Perth f ac to rk  
out of local raw materials, has been placed on the 
market and has found a ready sale. 

TVmb GOAL. 
A number o €  saniples of coal from Wilga have been 

These imre taken from bores put down d. 
the quality and esterit of 

some time aqo in a &aft put d o ~ n  
d i o  ili:;co\-eie 1 this extension o f  
The coal is all of the sub-bitnininons class, charac- 
terised by the 1 resence of a large yroportion OP ab- 

I 

Remarks. 
Calorific 1 Calorific 
Value Value 

Moisture basis 12% 
,s in col. 5. 1 Moisture. 

Thick- 
ness. 

Depth 
0 Top. 

Nois- VOIS- 
ture. tile. 

0 

33083 
36.71 
35.64 
33.63 
28.39 
25.73 
30.24 
31.23 
32.47 
30.06 
25.56 
20.65 
26.76 
24.66 
29.86 
33.23 
30. 60 
32.70 
30.76 
27.59 
29.22 
2S.74 
32.83 
31 .62 
29.87 
30.92 
33.22 
31.1c 
31.5C 
34.41 
3 5 .  Si 
32.5: 
30.1: 
- 

B.T.U. 
9266 
9502 
9463 
8553 
8689 
7068 
8509 
9224 
8802 
8944 
7583 
6905 
7590 
8012 
8104 
S194 
8707 
8608 
6959 
8918 
9205 
8307 
9913 
8531 
9073 
8642 
9072 
8537 
5532 
8858 
9077 
8960 
9462 

0’ 

19007 
13.12 
10.65 
12.27 
16.07 
15.50 
19.29 
19.74 
19.33 
19.57 
20.61 
21.63 
27.37 
27.90 
28.91 
27.56 
23.58 
28.60 
12.5s 
17.50 
17.14 
14-83 
16.45 
17.15 
1S.82 
1s.00 
19.09 
19.61 
20.38 
20.31 
19.43 
lS.63 
1S.18 

~ 

0 

39073 
43.76 
45.24 
33.38 
41.66 
37.86 
40.29 
43.02 
39.47 
44.25 
37.90 
36.26 
34.60 
40.51 
34.24 
30.26 
37.07 
33.52 
27.87 
46.21 
47.63 
40.17 
44.76 
37.60 
44.34 
42.11 
39.15 
40.61 
36.94 
37.19 
35.50 
44.07 
46.81 

___ 

B.T.U. 
10076 
9624 
9320 
8579 
9110 
7632 
9277 

10113 
9602 
9786 
8405 
7753 
9196 
9779 

10032 
9954 

10066 
10610 
7005 

- 9512 
9776 
8583 

10445 
9061 
9835 
9377 
9867 
9345 
9430 
9815 
9914 
9690 

10177 

feet. 
36 
87 

187 
160% 
220: 

2682 
300 

3384 
345 
359 

377 

392 
411 
so 

169 
H o g  
199; 

216 
222 

235: 
230 
2874 

302 
3-17 1 

O /  

7037 
6.41 
8.47 

20.72 
13.88 
17.91 
10.18 
6.01 
8.73 
6.12 

15.93 
21.46 
11.27 
6.93 
6.99 
8.95 
s.45 
5.1s 

28.79 
8.70 
6.01 

16.26 
5.93 

13.63 
6.97 
8.07 
8.54 
8.68 

11.09 
s.09 
9.20 
4.77 
4.89 

feet. 
5 
5 
1 
3 

3 
9 

1* 

5 
)ft. Sin. 

64 

6 

21 
34 
li 
2) 
5 
7 

3 
6 

29 

62 
3 

3 
12 

... 

... 

... 

... 

... 

... 
1.. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

.I. 

1.34 
1-30 
1-34 
1.52 
1-35 
... 
... 
... 
... 
... 
. I .  

... 

... 

... 

... 

Hand 
1 

11. 

111. 

... 

... 

... 

1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 

Top 2ft. 
Next 24ft. 

Bot. 2ft. 
Kext 24ft. 

Bot 34ft. 
Top 3ft. 
Rot 3ft. 

Top 34ft. 
Bct. 34ft. 

Bot. 3ft. 

2ft. 
Mid. Sift. 
Bot. 2ft. 

as that found at Collie and IT’ilPa. Tlie three seams 
AnalyseJ Iialc been made of three seanib of coal 

1 asked thi~>11eh in a bore on the Upper Irwiii l3i.c-w. 
This coal is a sub-bituitiiuous u l e  of the same type 

1 r o ~ e d  to be of poor quality, mai111y oring to their 
11i~l i  ash content. 

- - ~  

10. 
- -- 

Calorific 
Value 

Moisture. 
as in col. 5. 

8. j 9. 11. 

Calorific 
Value 

basis 121’6 
Moisture. 

12. * 5. 

Mois- 
ture. 

1. 

Bore 
NO. 

6. 7. 

Fixed 
hrbon. 

O/ 

2?96 
29.85 
26.06 
32.98 
31.95 
27.11 
27.50 
25.38 

Rein arks. Seam 
NO. 

Thick- Depth 
ness. Jto Top 

I 
I 

Vola- 
tile. 

“0 

22.71 
23.16 
24.2% 
26.52 
24.30 
21.06 
20.42 
21.46 

I I 
B.T.U. 

7171 
8374 
8158 
8918 
8005 
6562 
6769 
641 1 

11. 
feet. feet. 

5 I 452 
B.T.U. 
6298 24.49 ... 

18.97 1 ... 1 7312 

% I  O /  

24084 
28.02 
28.60 
26.40 
25.92 
27.94 
2S.48 
24.92 

Top. 
Middle. 
Bottom. 

1 

20.48 ... 
... 

6966 
” 7447 

6886 
5887 
6121 
5722 

2 
3 

14.10 
17.80 
23.89 

Top 3ft. 
Next 3ft. 
Next 3ft. 
Bot. 3ft. 

23.60 
25.24 1-448 
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MINERAL NOTES. 
The following notes have been made on various 

specimens of interest x-hich have been submitted to 
the laboratory during the year. 

Auri ferous  copper ore, Bullagine DisLrict.-Sam- 
ples of carbonate copper ore from a spot about 30 
miles northeast of Nullagine mere found to contain 
from 3 to  44 per cent. of copper, with 2 to  12 ounces 
of gold per ton, and 1 to  2 ounces of silver. The 
mean of four samples 1vas:- 

Copper . . . . 27.7 per cent. 
Gold . .  . . 8 ozs. 9 dwts per ton. 
Silver . .  . . 1 oz. 19 dwts. per ton. 

drgemtiferous copper ore, TVodgi~a.-A sample of 
ore from Wodgina assayed:- 

Copper . . . . 49.7 per cent. 
Gold . . . . Trace. 
Silver . . . . 59 02s. 17 dwts. per ton. 

This ore consistecl chiefly of chalcocite (copper snl- 
phide) and quartz, the silver being present as sul- 
phide (argentite) . 

Meteo+ites.-A preliminary examination has been 
made of three meteorites not previously described. 
These are: 
(1) Lake Brown. A pale grey aerolite with but 

little metallic iiiclrel iron. Total weight, 2y2 lbs. 
Found in 1919 by Mr. Stuckey. 

(2) Naretha. A dark g e y  aerolite with much 
nickel-iron. Total weight, 6 lbs. Fonncl in 1915 by 
Mr. Darbyshire. 

( 3 )  Milly Milly. An octahedral siderite. Total 
weight, 58 lbs. Reported in 1921 by an aboriginal 
native to the manager of Milly Milly station. 

Hagnetite,  Xoatzesville.-Mr. R. C. Wilson has col- 
lected some quite unique specimens of magnetite at 
the inner end of the gorge leading from Cooglegong 
to Soanesville. The specimens show veins about one 
inch wide completely a l e d  with a bright black fibrous 
mineral, the walls being composed of weathered ser- 
pentine. The black mineral is highly magnetic and 
polar and has a density of 5.16. It dissolves readily 
in warm strong hydrochloric acid, leaving only a 
trixe of siliceous residue, and contains 71.3 per cent. 
of iron. As magnetite has a density of 5.17 ancl con- 
tains 72.4 per cent. of iron, it is evident that the 
mineral is practically pnre magnetite. The Ebres are 
readily separated and are extremely fine. They are 
about 1.5 inches in length, crossing the veins diagon- 
ally. Except in colour, the vein has all the appear- 
ance of astypical oeiii of chrysotile or crocidolite, in- 
cluding the wrinkling of the fibres, and there is no 
doubt that the magnetite is a psendomorph after 
chrysotile or crocidolite, the former of which occurs 
plentifully in the neighbourhood. 

nla?zgccmocolz~m6ite, GiBraltar.-Angular pebbles of 
this mineral hare been picked up on  the surface near 
a pegrnatitic quartz outcrop by Mr. F. R. Felcltmann. 
An analysis g w e  the Pollowing fignres :- 

Ta,OS 1..  

Nb,05 ... 
TlO 2 ... 
SnO ... 
Fe,O ... 
Fe0 ... 
MiiO ... 
CaO ... 
MgO ... 
H O  - ... 
H 0 + ... 
SiO ... 

pcr ccnc. 
. . . . . .  27.28 
. . . . . .  51.17 
. . . . . .  1.75 
. . . . . .  ‘12 
. . . . . .  1.170 
. . . . . .  7.87 
. . . . . .  10.16 
. . . . . .  nil 
. . . . . .  ?Lil 
. . . . . .  7Lil 
. . . . . .  .14 
. . . . . .  ’ n u  

I00.5S 

. . . . . .  5.s1 

Amlyst-H. Bovley. 

Xinerals of the colurnbite gro t i p  have previously been 
found in the Lonclonclerry district about eight miles 
t o  the southeast, and in the Ubini district six miles t o  
the north. 

,72a?2ganese ore, Eyre Ranye.-The existence of 
manganese ores in se~z ra l  p r t s  of the Eyre Range 
lias been known for  innny years, but samples collected 
in the past hai-e nsaally proved to  be too highly fer- 
ruginous to be worth rorking. Samples of superior 
quality in this respect hare been obtained this year, 
assays showing :- 

6971 7S17 7S1S 7819 9761 
% YO % % % 

iVlenganese dioxide, 69.93 62.01 64.47 S6.67 57.58 

Manganese man- 2.72 4.15 2.49 ~ L G  5.57 

Total metallic man- 46.30 42.39 42.67 54.77 40.69 

&In0 

oxide, MnO 

mnese 
‘2 

Ferric oxide, Fe,O, 10.02 7.94 9.07 1.49 5.19 
Silica, SiO, . . . . . .  6.58 9.36 1.72 4.13 15.57 

hu. 7319 (pyrolusite) is of exellent quality Lor 
the productiorz of cliloiine i o r  use in gold refining, 
etc. I l ie other samples are composed of psilomelane, 
and should be well iitted for the production of ferro- 
manganese. 

b’uLphur, CL~J ]  lieu&-Sands containing h e l y  
granuiar native sulphur were collected by W. D. 
Campbell a t  Leander Yoint near Uongara in 1909, a 
typical specimen containing 14.24 per cent. of free 
sulphur. iiecently a similar sand cemented with free 
S L I ~ ~ ~ L W  into a sott sandstone has been obtained near 
Clid Head south of Dongara. This contained 12 per 
cent. of free sulphur with about 40 per cent. of 
gypsum sand and about 45 per cent. of calcite (for- 
aminifera, etc.). The origin of this sulphur is ob- 
scure. 

PUBLICATIONS. 
Late in the year Bulletin 79 was published officially. 

This contained, as Par t  UI., a short account of the 
minerals of the Cornet Vale-Ooongarrie district, 
written in the early part of 1918. 

I n  ihe Jonrnal o i  tlie Royal Society of Western 
Austialia for the year 1920-21 are the following:- 

Presidential AZldreas : “Science and the Mineral 

“Notes on Staurolite from tlie Mogumber Dis. 

“A Contribution to  the Chemistry of Alunite,” 

The last n a n d  is a T alnable addition to  the literature 
of a commercial mineral, and one which cannot fail 
to be o€ great use to  t h s e  who employ alnnite s a 
source of alum o r  other potassium or aluminium salts. 

Industry,” by E. S. Simpson. 

trict,” by E. S. Simpson. 

by H. Bowley. 

-- 

PETROLOGICAL TTOIiIC. 
(EL. A. Farquhmson, M.A., N’.Sc., F.G.S. ) 

The work for the past yenr is convcniently snm- 

I. Determinations and Reports for the Geological 
Survey Staff. 

11. Determinations and Reports for other Depart- 
ments, f o r  Mine Managers, €or Prospectors, 
and for the general pnblie. 

marised under the following heads :- 

IiI. Miscellaneous. 
1. Dete+n&zntions cmd Repnr ls  f o r  the  Geological 

s i i r rey  Siufj.--Rs ~isnxl, a con:;iderable pnrt of the 
~ o r k  for the year has been ihc determination, de- 
scription, and correlation of rocks collected by officers 
in the field, discussions with the onicers concerned of 
the geological problems o€ their rcspecti~e districts 
or areas, careful consideration of the Geld occurrenca 



54 

of the rocks in t l i e  light OP tile ascertaimcl micro- 
scopic characters, and ilie interyi-etatlon of the general 
results. The iesults OP this worli-which canllot be 
e~iipliasisetl too mucli-are that i lie niqq~ixig, ~vllich 
should be and is of the utiiiost iinpwtancc. to pros- 
pectors and, In live mining lields, to mint managers 
and niine surveyors; IS as accnr:ile acj circimistances 
rnlll allo-\v. 

The suites of rocks examined a d  reported 011 in- 
cluck those from :- 

1. i\’ortham2i~an.-TIiese rocks iveie collectet1 by 
Blr. Feldtinann -vYhile lie nas enqaged on making U 

somewhat detailed surrey of tbr lead mines, in orde; 
1 ] r a t  a b  rnncli iiglit as possible iliiglit he tliruwn on 1 1 1 ~ ~  
inter-relations of the roclis xnd the nature ancl origin 
of the lead lodes. 

The rocks comprise :- 
( a )  gametiferous acid gne 
( b 1 garnetiferous aplites. 
(c) pegmatites some with toiirwaline. 

colll1JOSed 111 ljZWi O!’ 

and secondary qnarte, 
in par t  of small €ragments of decomposed 
clJiiliorite, of I r a p e n t s  o i  gneiss and of 
pegmatite, of galena, seconriai:\- clnartz. 
etc. 

(e) dolerite clylres, some small, others of con- 
siderable width, all intrusive into tlie 
gneiss. 

The fnll acconnt of these appears in  the Report on 
the alines and alining Geoloq,  non7 nearing comple- 
tion. 

5. Kmzotoizu Deep Lecrd.-The r o ~ k  from Dr. 
Laver’s Lease 7va9 so decomposed as t o  he little more 
than a yellowish ochreons clay. From an examination, 
lion ever. of specially treated sections of the rock, tlir 
v r i fe r  is of opinion that i t  was a decom,~osed igneous 
rock, and, as  relics of small and large columnar fel- 
spar crgstals could be made out, that it  was formerly 
most prohably a greenstone. The rock itselr could 
not be described as a “lode,” and v~hatex-ei- gold ~7alu.s 
it slio.rvred conk1 lw ascri1,rrl to the percolation of de- 
scending solntioiis. 

Cibrcd~ar.-Tliese rocks were collected by Mr. 
Feldtmann during the course of liif geological snrwj- 
of the area. They comprise:- 

(a) foliated amphibolites. 
(1)) sheared actiiiolitic hornblendites. 
( c )  finely foliated rery slaty gray g~aiinlitic hio- 

tite-hornblende gneiss. Tn 1naixF respects, 
this gneiss is very similar t o  the Edna Ifs-,? 
gray biotite gneiss. 

(d) pegmatites mid aplites. 
(e) sweral rarieties of quartz. 
( f )  biotite granite. . 

3. 

The report on these rocks has not yet been pub- 
lished, but n6ll be incorporated in the Bulletin now 
nearing completion. 

4. Liaizel, 17 ilziies ,ior!h ~f 
s1)eelmens IT ere esaniineil :or I3r. 
on Asbestos, to determine tlie origin of the mnerai. 
Tlrej7 all proved to  be serpentincs derii-ec1 from a 
type containins inuclr 1)yro.ienc nnd a lil tle olirine. 

Brewer  Bccy-T\~70 sets of samples were es- 
aiiiiiied from thiq locality, one colkcted l:v Ah. lTTilson 
in connect ion n5th his ini-esi-igations of the alle 
nccurrencc o f  i d ,  and the oilier cqllectctl by 
T3latchf‘or~l in his emminalion o r  t h e  same alleqed 
orcirrience. As tlie resiilts or the ewminntion 01 hIr. 
Wilsoii’s samplcs are inclndcd in the report on those 

.5. 

of MY. Blatchford, only the latter reporl need be 
g i ~  en here. 

~ X A M I X A T l O K  O F  TIIE BORE CORE FRORC FITZGZRALD 
RIYEB FROM THE BREMER E A T  OIL AREA. 

From a previous report b y  air. Wilson, 1 esaiiiiiicd 
mi ie  specimens o f  rock obtained 1)) liiiii fioiii tlle 
Iieiiiity of the bore, aiiil also sonic iiiate~ial loiiiiing the 
hoie coie to  a depth of 129 f e e t .  The lock comprised: 

Spicular earth. 
A fine-textured soiiim hat baiiiled pinkis11 sancl- 

stoiic. 
L\ fine-textured iiidistiiietly baiii1cJ ratlicr brittle 

nliile iliicaceous aiitl Baoliiiic seiiriiienc, rather siini- 
lar to the  pjnliish saiiilstone. 

ilioi e or less iiieoiiaient nliitish matciial composed ok 
~)atclics of grannlar qii:i:tz, partly brolieii (low 
01 !ws  n~igular plates 01 quartz, patelies o f  ltaol 
tcrinl, strings o f  mica us sc;iles, ma11) more 
xiigular g a i n <  o f  cpia , some suri ouiitletl l ~ y  l;aoliii, 
:uid iii soiiie cectioris 111 te  gitiiiis ail& iod; o r  touiiiia- 
h i e .  In 1)la~w laige p ls te i  OT cpaitz \\tic irr p o c e s s  of 
1~&q brolreii t l omi  t o  ‘1 Giic-testweil I I ~ Y , ~  of  quartz 
lalatcs that icsenible the indistiiietlp l~anded rhi te  
i~ieiit iiieiitionccl above. 

uni-toriii in compositioii and sir 
coiitaiiis n o  chlorite and n o  carbo 
are granitic, but tlie structnre i s  
iiient, i.e., a rock which has been derived from the debris 
of a granite or gneiss <;iicl vliich may bc called a kao- 
liiiic and micaceous grit or graiiitie n ash. 

After Mr. Wilsoii’s visit the bole I 
a depth of about 350 feet, and Nr. CIa 
t o  obtain samples of the material betmeii 226 ancl 309 
feet and between 309 aiirl 335 feet. The saiiiples in- 

Down to  120 feet in rlie bore the waterial i s  f 

cincletl : 
( a )  BLaterial somenhat tained 

ilonii to 129 feet. wortl1v 
cliffereiices. 

(11) -1 soft dark-gran fissilc slaty rock. 
(a) The foriiier coasists in part of a mass 

quartz ancl kaolinic iiiaterial as a t  105 feet, but with a 
few green chloritjc strings, and a, considerable number 
of aggregates o f  x carhonate tlist, oii heiiig testeci, 
prorc.i t o  be siderite art, of  much coamer material 
composed o l  kaoliiiic gates and larger inore or less 
completely hrolreii d 
preciable amount of cjra 
sinall strings and patclies of green clilorite. The ma- 
terial becomes coarser aiirl niore ehloritic nit11 increase 
iii depth of the bore. At first sight, the coarseness of 
the grain O €  the rock, the composition am1 the irregular 
platy form o f  the constitneiits suggest that the rock 
from 300 feet onwards is a decoiiiroseil 

ablv theniselves giieissic. 

fragment o f  the coiiiitry rock in rhe detrital g~aiiitie 
niate~ial 01- it i s  part  of the cotintry or lml-rock. 
The 32oelrs in Belntion ?o the Oceuriri ce of Oil. 

So far as is Biio~vii, the TO ilia xiiy reiatioii t o  
the allcgetl occiirieiice o f  oil 

(a) A series of h e  l1antiril saiidstoiies (the pink 
and tho viiitc rocks) capped nit11 a spjcular 
earth, the foriiier inclined at  a low angle, the 
latter practically horizontal. 
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(b) The somewhat incoherent kaoliiiic and in places 

(c) The rocks on which lie this grit aiid the sand- 

From the dip of the salidstones where observed nearest 
the bore, it is perniissible to conclude that they would be 
carried under the kaoliiiie grit, either under the whole 
thickness of the deposit a t  some pobt, or so that they 
would appear in the grit a t  some deptb below The sur- 
face. As a matter of fact, calculations based on the 
dip obserwd by Mr. Wilson nearest the bore, namely, 
20 degrees, on the depth of the bore, and ou its positioii 
as outlined in Mr. Wilsoii’s plan and section, shov that 
the sandstones would be met with at a depth soineffhere 
about 250 feet from the surface. So far  as the samples 
aff orcl iiif ormation, these rocks have iiot becii met vilh 
in the bore. Therefore, either their horizontal extension 
is not  sufficient t o  enable them t o  be picked up in the bore, 
or, owing t o  an alteratioii in the dip, they pass uiucler 
neath tlie grit and have iiot yet been reaclicd. 

The character of the rocks at the bottom of the bore 
strongly suggests that the bed-rock is not far  axyay, so 
that the cliaiice of picking up the sandstones by con- 
tinuing the bore is meagre in the extreme. 

The preseiice of the metamorphic cldorite schist is 
important, for, nhether it is only a fragment or  not, it 
indicates the proximity of the bed-rock, and the character 
of the rocks below the detrital or  sedimentary material. 
It is generally recognised that metarnorpliic rocks are 
iiiost uafavoural~le for the occurrence of oil, for, even 

before the nictaniorpliisrc they did eoiitaiii it, the 
ion of stresses w o ~ l i l  coiiipletely clissipate or clestroy 

it, aiid if, as is most-probable, the stresses occurred be- 
fore the seclimentaries wexe fomied, either the oi l  in<ii- 
cations would still be in the latter, or, as the sandstones, 
etc., are so porous ancl comparatively iiicohereut, the oil 
would have disappeared through these rocks naless 
sealed in by structural or other phenomena. No such 
structural or other pheiioinena have been found in con- 
nection with the rocks iii the bore. lMoreover, no sample 
from the bore or from the sandstones has shown incon- 

ably any trace whatever of the natural occuireiice ok 
era1 oil, and not one indubitable surface inclic 

micaceous grit or wash. 

stones. 

solid or liquid, has been found in the vicinty. 

Conclusions. 
While the character of the sandstones and of the 

kaolinic grit is favourable for carrying oil 011 account 
of their loose texture ancl consequent porosity, it is also 
equally favourable for its dissipation, and as far as the 
structural conditions near the bore are known from Mr. 
Blatchf ord ’s observations, there are no phenonieiia which 
coulcl have sealed up the oil in these rocks aiicl prevented 

1. 

its dissipation. 
2. The chances of the existence of oil-bearinn sand- ” 

stones under the material exposed in the bore are meagre. 
If present, they tvould iii all probability be the soft saiid- 
stones, and as these ouie~op aiid are so fa r  as known not 
sealed up, chemically or structurall~, any oil they once 
carried ~ ~ o i i l i l  now have disappeared. 

3. The basal rocks belong apparently to  the igneous 
and metamorphic series, vhicli are most unfavourable 
for oil. 

In addition to  these reports on speciinens from 
Bremer Ray, an iiivestigation ~vas made b ~ -  the writell 
of the nature ancl origin o€ the so-caller! bituminons 
nodules in the shales at the Fitzgerald River. Tliese 
bodies p r o ~ e d  to  be quite distinct niicroscopically 
from bitmilen ancl io  I)c in all probabil 
deriwd from some plant indigenons to 

G .  nfozmzh &fo?zgeT and Sf. Ices,  Cfi~ddccrd, Poris 
llli?ae, etc.-As stated in the Annual Yeporl for 1930 
these rocks were collectecl by Mr. Clarke and by llr. 
Blatchford, by the former during the t o n x e  of his 
detailed examinatioii of the ~vhole oP the lIoi-int 
Monyer and St. Tres Field armcl by the latfer dnriiig 
tbc coiiise of his esnininztio,i of the iiiia~c; at Alount 
Monger and the nwkings at St. T x  es. Tlwiyli in~1ch 
of the esarniiiation o €  the rocks ~172s dnne towax1.i 
the mrl of 1 K O ,  i t  was no! coixiplrtcll iiriCil tlie I)r- 
ginning of 1921. The results, on-ing to  the need for 

severe economx m printing, will not be putslished as 
a sellartrate ciiapter in A l r .  Clarke’s Ihilletin, but will 
be 1ncOrLJUrLXtted in his text. The chief rocks recog- 
niieil ale as follows:;- 
1. berpeutmes and ~~lc-clilorite-carbon~~e rocks. 

these iorm a 1 er) imliortant part of the lilonnt Mon- 
geL’ nelci kind tlie to a great exteut the country rock 
OL the i\Lourlt Jlonger iuinea. They have been de- 
lived iiolLi 1 ) ~ r o ~ t n i t e s  and pembtites. They include 
the v\ eli-linoxi 11 “chlorite rock” of Alount Monger, 
a d  the tiiltose green rock which shows a gradual 
pasbt~ge i ~ o m  the “eiiiorite iocli“ to a talc rock. 

2. F;pidiorites, some line grained fibrous with 
;hty or coriLuseu structure, some fibrous and zois- 
IL~LIC, a c l  n ken ;jheui et[, granulated and coarse-grained. 

Uolerites, some Lie& ophitic without quartz, 
otilers ophitic,  wit^^ iluariz, others that are cllloritised 
arid carisonxeci cli~ii~~-L(oIeiires o r  epidiorites. 

3.  LlcLmoiitxe-chioocite horublendites. 
4. 

3. 
(1. 

i?iecliam-graineil gabbro with pink didage. 
home doiibtknily albitised quartz-dolerite green- 

es, some lelsitic, others coarse 

lihyolitic qtia~-tz liorphyries with rudimentary 
intergrowths anct w i t h  a breaciated structure causing 
tuLm to iesemble some ilo-iv brecoias. 

(aj sheasecl chloriLic porphyrite. 

SLOflk?ib. 

6. 

with Yenolithi 

e siieareii chloritic porphyrites possess 
iggestive of. a volcanic origin, and re- 

Jasper bais and laminated slazes more or less 10. 
associated with them. 

U. A. porpahiitic olivine picrite w 
closely iesenmies a basaltic olivine dolerite. Tlvs is 
it i a ie  L-OCK, which occurs as a dyke. 

i* 07 other Deporherzis, for  X m e  Munugers 
wad 1 or r w s p e c i o r s  und the iierwnl L-’zcblic.--ln no 
year since the appomtment o i  a Petrologist to the 
staLt of. the Alines Department has there been so much 
work LO ue clone under this head as in 1921. What 
with the search i o r  and examination of indications 
oi‘ oil-bearing strata and in-, estigation o i  the petro- 
logical ieatures of the allegzd occurrences of oil, 
wLat nith the just interest de>eloped in the occur- 
ience and exploitation of asbestos, the decided in- 
crease in the nuiuim of reyoesLs fur petrological 
assistance in prospecting and miniiig, and, above all, 
the serious attempts made by means of bores to  pick 
U ~ J  tlie soutlrti*ly continuation of the lodes of the 
Golden b l e  at Boulcler and on tile fringe of Iian- 
iian’s Lake, I have found it estremely d3Ecult at 
times to lieep pace with the work, aiicl on more than 
m e  occasion investigations L’or members of the staff 

to be held over uiitrl tlie completion of im- 
j tortant a id  urgent pnblic ~vork. 

of all‘nirs is of CO’ e I-ery gratifying, 
t 1 inl 1 lie valae of rological mark in 

iumiii$, 1s now q m u m d j  I’ 
onl) by ttir d e i  artmeiit but by tlie iniiiiiig and pros- 

ii. 

e 
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tain wolfram, but w r c  louncl on examination to be 
yarieties of amphibolised epidiorite. The metallic 
mineral present was ilmenite. 

7. Esainination of Bore Cores from the “May- 
lands” lease, Boulder, for the Golden Ore Channel, 
]I,td. The work in connection with this lease extended 
Prom Sth March to  the end o€ the year. On that date 
I left for Boulde ‘th instructions to Gs: the site 
of the bores and to examine the cores from No. 1 
Bore, and the circumstances surrounding the finding 
of G feet of altered quartz dolerite giving assay re- 
sults tip to 4s ozs. per ton at a depth of S75ft. Gin. 
in the bore. The ~ o r k  at Boulder and at the lease 
oceu1)ieCL me for  two weeks and, on niy return to  
Perth, a careful petrological esamination was made 
of tlie saiiiples brooght down. No fewer than 120 
sectioiis \I-ere exit from the eore aiid a report of 38 
paragraphs was forwarded to the iMinistw for Jiines. 
The condition the core \\.as in  at my yisit, the 
nature of the rock €arming the ?ore, the character and 
ralne o€ the sis leet o f  locle and i!s iictrologictll re- 
lations to  the rorli ahore and beloir it in the bore, 
a discussion on the allegecl presence OS tell~lurinm in 
the locle, tlie circnmstances snrrounciing the making 
of the respective sets o f  assays, tlie conditions under 
which the boring was carried out and those under 
mhich it should be carried out, the conditions under 
mhich the examination of all further cores should 
be made and the manner in which all further assays 
should be carried out; in short, erery phase of core 
esamination, sampling, etc., was thoronghly gone in- 
to by me. The whole tenor of the ReFort was, as 
set out by the State Mining Engineer to  the Minister, 
that, on petrological grounds, there was the strongest 
iwson for  believing that the six feet of altered cluarlz 
dolerite had not genuinely come from the rock a t  
S75ft. Gin., bnt had been interpolated iii the core. 
Owing to the fact, however, that the No. 1 Bore had 
been put down without strict Government supervision, 
it was considered advisable by the Government that 
another bore should be put down to prove the No. 1. 
I n  the second bore, despite supervision, another lode 
represented by G feet of core was fonncl at a depth 
of 688 feet in the core boxes when they mere opened 
in the Geological Survey Office, and it was claimed 
by the company that this occurrence proved the gefi- 
uineness of the lode in the No. 1 Bore. The pekro- 
logical relations of the lode, ho\verer, iii the No. 2 
Bore were identical \Tit11 those of the lock in the No. 
1 Bore, and at a conference with the Minister for 
Mines, it was stat me that it  would be little 
short of a miracle e lodes in No. 2 anit No. 1 
to be genuine in sp the faet that the core from 
the No. -3 was supervised froin the time it came out 
of the ground witil it arrived in Perth. The identity 
of the circamstances of occurrence of the No. 2 lode 
with that o f  the No. 1 lode, so far from proving the 
No. 1 lode genuine, convinced me that both had been 
interpolated. A third bore, nevertheless, was pnt 
down to pick up the No. 1 and the No. 2 lodes, bnt 
it did not encounter any lode a t  all. Finally, a de- 
flection bore was put down in the No. 2 hole to test 
the natare of the rock a t  the depth of 685 feet, at 
117bicli the lode in the No. 2 Bore Tvas allsged to  OCCIII’. 

The deflected core consisted wholly of porphyrite. 
There was 1x0 tmce o f  altered quartz-dolerite and 
there mere no values in the material. As any doubts 
about the validity of the deflection metliocl of test- 
ing any particular clepth were soon set at rest, there 
 as no escape from the conclusion that the lode in 
the No. 2 Bore did not occur genuinely o r  naturally 
in the rock, and tliat lhei*efoi*e it had been inter- 

polated. The conclusion arrived at by the Petrologist 
after examining the No. 1 and No. 2 Bores was 
therefore completely \.indicated. 

The depth attained in the No. 1 €>ore T T ~  1,075 
feet, that in the No. 2 Eore as 1,31(j feet, that in the 
No. 3 Bore was 761 feet. he \\hole of the core of 
each bore was examined two inches at a time and all 
roclr changes and varieties m r e  carefLllly noted; all 
portions of the cores showing even slight mineralisa- 
tion \,-ere assqyed, and progress reports on each in- 
stalment of tlie core were forwarded to  the Minister 
and to the Company. Further, the six feet of core 
alleged to have come €rom the No. 2 Bore ~ 7 a s  care- 
fully sliced !ongitudintllly, and one half llas been 
liepi in the office €or registration and record purposes. 
A section drawn to  scale, showing the inclination of 
the bores, their de1)ths and  the results of assays of 
the eore made by the Compung’s assayer, by the 
School of Alines, I<algoorlie, and by the Geological 
Siur\eg n’as also prepared by me and a copy of it 

e t’oiiipany, ancl every possible assistance 
has been at all times tendered to the 

and Manager of the Company. 
mination of  Bore Cores from the Lady of 

the Lake Lease €01- Nr. A. €1. TVilliams. During the 
first half of 1921, Mr. A. E. Williams began boring 
near the Hesperus Leases with the object of picking 

slate. 
porphyry came in and persisted to  590 fe 
clepth the bore was discontinued. 

Later, Mr. TVillianis again began boring on a new 
lease about half a mile south of the HorseShoe Mine, 
the Lady of the Lake Lease 50833. The core from the 
No. 3 Bore proved to be ampliibolised quartz dolerite 
or  epidiorite of the Warden’s Honsc type, bdt as  
boring progressed several different facies of the type 
were met with. Some of these, carbona!ed, bleached 
and pyritic, resembled ifi external appearance the true 
Boulder Lode material, but not only was the pyrites 
present in cubes of considerable size, bitt there was 
a I n d i e d  absence in the pyi5tic iiiaterial of the sheay- 
ing characteristic of tlie Gonlder loiles. Assaxs made 
of the bleached rock failed t o  give more than fiw. 
grains or so of gold per ton. As was pointed out by 
me to Mr. Williams, such bleaching of the rock was 
to Le attributed to one of t v o  CRLIS~S: 

(a) mineralisation similar to  that of the Boulder 
lodes. 

(b) contact alteration o€ the epidiorite by the 
intrusion either of quartz veinlets or of a 
il,yJie not actually inet Tvith. 

Reasons were given him for iny assertion that wlial 

Elcached facies were met vith in the No. 3 Bore a t  : 

At 478 feet a grayish-white highly sheared 

1ooiied)ilte lodes were in reality tlic result of (b.) 

218 feet--319 feel G inches. 
-15s feeti-475 feet. 

feet--653 Peet 6 inches. 
feet-689 feel 6 inches. 

No assays betmen these limits g a w  a result higher 
than 5 pa ins  o f  gold per ton. 



1/3187 

1/3194 

On the completion of No. 3 Bore, 33r. 
ttoun No. -I bore some 200 Peet to  the 
tbe No. 3, and to a clep 
with was a b  in iuo. 3, the 
o r  epidiorite, in places chtoritised, in yittces bleached 
anii pjritie. hleaelied lacies wwe I’ound 

‘Ihe maximum m ~ u e  of the assays between these 

on each instalment have been given him; assqyys have 
been made o t  material ~ Y L C L  red to atlord the 

inf orma- 
Bouider’ 

lodes, the yrmeiples o~ boring, etc., ave been 
onered him. 
B. k’or i\line dlanagers, l’rosyectors and the Lienerd 

12 ubhc. 
i. investigation oL the occurrence 

shaie” at Lkeyne Ueach and o t  the re 
L U ~ S  shale and the Joddja lshale in New south Wales. 

Sheared decomp 
mens were 

Chlorite schist. 
Ynclisite-cl~iartz-carbollat e rock. 
cale 1 eddisli-gray felsitic porphyry. 

riiercial polishing powders. 
Report on a, building stone from Benjabbering. 

This stone, a line-graiiied granite, was wanted for the 
use of settlers il i t  could be recommended for local 
use, It Tms reporied that, proridecl all weathered 
1)ortions \yere discarded, the rock should prove of 
good ~ a l u e  for local me. 

6. Report on Asbestos from (a) Garden -Gully, 
(11) Kumarina District, (c) Goomnlling. 

‘7. Report on the nainre ancl origin of the gra- 
i~ l i l t i c  sl:itc eiicountere 1 “Mayland’s” KO. ‘2 bore in 
regnrd to the 1)ossibi o f  its being an alteration 
product o€ the Golden Mile lode material. I n  this 
iel)ort i t  was 1)oiiiteil out that the graphitic slate is 
most probably o f  sedimentary origin, bears no 1-esem- 
blance whatever to an altered quartz dolerite, and 
carries no gold. 

Reply to questions propounded by the Directors 
of the Golden Ore Channel Ltd. in regard to the offi- 

5. 

S. 

Metropolitan Area, Osborne Park, Hector Street 

Murchison Golclfield, Cue, Light of Asia Gold 
Bore. Public Works Department. 

1/3204 

1/3213 

1/3180 

1/3215 

1/3216 

1/3217 

1/3261 

&!tetropolitan Area, Osborne Park, King Edim,rd 
Street Bore. Public Works Department. 

South ~ West Division, Wellington District, 
Wilga. No. 1 Coal Bore, 59s feet. 

South-West Di~sion,  Victoria District. Irwin 
River No. 3 Government Bore. Coal 1Sin. 
thick, 460 feet. 

ent Bore. Coal 6 feet 
thick, 451 feet 6 inches. 

South - West Division, Wellington District. 
Wilga No. 2 Bore. No. 5 Seam. Coal 3 

- ._ - - - -. 
TVilga No, 3 Bore. 

Wilga No. 3 Bore. Bottom. 

Shale 5GOato GO0 feet. 
South - West D 

feet-thick. 216 t o  219 feet. 

1/3297 

South ~ West ‘ Division, Wellington District. 
Wilga No. 3 Bore, No. 10 Seam. Coal 3 1 

Wilga No. 3 Bore.‘ Coal. “No. 3 Seam. 
5 feet. 

South - West Division, Wellington District. 
Wilga No. 3 Bore. Coal. No. 4 Seam, 6 
feet 10 inches, 

feet 1 inch thick. 
1/3224 1 South-West Division. Victoria District. Upper 

Irwin River. No. 2 Government Bore. 

~ 1 /3257 south - West Division. l&’elhrrton nistrirt 
Coal Sram 12 feet thick. 
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Special aclmomledgment is niade of the aclditions to the Collections O P  tlie following :- 

Reg. No. 

1/3065 

1/3069 
1/3070 

1/3072 
1/3185 
1/3158 
1/3189 
1/3190 
1/3191 
1/3193 

1/3195 

1/3197 
1/3195 
1/3200 
1/3201 
1/3202 
1/3203 
1/3210 
1/3211 
1/3219 
1/3220 

1/3221 

1/3222 

1/3226 

1/3227 

1/3067- 

Donor. 

O’Bourlre . . . . . .  
H. B. Curlewis ... 
A. Main . . . . . . . . .  
A. Bunbury . . . . . .  
P. McGovern . . . . . .  
T. Breen . . . . . .  
W. Hudson . . . . . .  
J. Purser . . . . . .  
A. D. Jones . . . . . .  
R. T. Slee . . . . . .  
Bewick, Moreing & Co. 

. . . . . . . . .  

W. B. Cordon. . . . . . .  
G. S. Lab . . . .  
E. S. Simpson . . . . . .  
R. A. Farquharson ... 
S. Gillies . . . . . .  
S. Gillies . . . . . .  
M. P. Duraclr, M.L.C. ... 
H. P. Durack, M.L.C. ... 
R. T. Slee . . . . . .  
R. T. Slee . . . . . .  
R. T. Slee . . . . . .  
F. c. s. Cook . . . . . .  
H. B. Curlewis ... 
H. B. Curlewis ... 

LIBRARY. 

Mineral. 

Gypsum Crystals . . . . . . . . .  
Fossil Shells . . . . . . . . .  
Fossil Shells . . . . . . . . .  
Fossil . . . . . . . . . . . .  
Cyanite with white mica ... 
Ironstone Concretion . . . . . .  
Graphitic Granite . . . . . .  
Arsenical Pyrites . . . . . . . . .  
Staurolitechlorite-biotite rock ... 
Bismutite . . . . . . . . . . . .  
Manganese Ore . . . . . . . . .  
Salt vith acicular gipsum coating 

Fossil Wood ... 
Crude Mineral Oi i ”  ... 
Fluorite from barite vein 
Rutile needles in quartz 
Alunite . . . . . . . . .  
Jarosite . . . . . .  ... 
Waterstones . . . . . .  
Quartz crystals . . . . . .  
Molybdenite . . . . . .  
Graphitic Sandstone ... 

... 

... 

... 
1.. 

... 

... 

... 

... 

... 

... 
Native Silver . . . . . . . . .  
Rutile needles in quartz ... 
Fossil Sponge . . . . . . . . .  
Quartz Geode . . . . . . . . .  

The Geological Survey library was added to during 
1921 by direct contribution from cognate institutions 
throughout the world of 1,093 publications, in addi- 
tion to which 166 volumes were acldecl by purchase 
and 11 volumes have been bound. The full titles of 
tlie accessions ale  recorclecl in  tlie oilicial catalogue. 
Tlie numLer o f  publications received has shown an 
increase in the number of Geological Surveys throngli- 
out the world, ancl as a consequence the world-wicle 
dissemination of lmowledge relating to their geological 
structure and mineral iesources. The distribution of 
the oiiicial publications of the Geological Survey clnr- 
ing 1921 arnonntecl to 7,841, 

PUBLICATIONS, 
The publications issued during the year 1921 have 

been as follow:- 
Annoal Progress IEeport for  the year 1920. 
Bulletin 78. BIining Geology of Kooliynie. 

Xiagara ruid Tanilm. Dy J. T. Jntson, 
Field Geologist. 

Bulletin 79. alining Geologg of Comet Vale and 
Goongarrie, North C‘oolgardie Goldfield. By 
J. T. Jiltson, Field Geologist. 

The Xiiiing Centres OC !J::inn’s and 
Jasper IIi11, Murehison Goldfield. By 17. R. 
Feldtmann, Yield Geologist. 

The Geology and Biineral l~esoiii’ee5 
of the Yalgoo Golcliielcl, Pait 1. The TTrar- 
I iedm Gold-mininq Centre. By 17. 11. Felclt- 
nrann, Field Geologist. 

Rnlletiir 83. The (+eolo and Xrineral Resotirces 
of the Norlh-West, Ceirti,al and Eastern 
Eivisions. BJ. H. W. B. Talbot, Field 
Geologist. 

I3ulletia 80. 

Dulletin 81. 

There 

Locality. 

South-West Division. Lake Grace. 
Tians. Railxi ay. 
South-West Division. Carbaiup. 
South-West Division. Tliiee miles West of 

North-West Division. 200 miles East of Delby. 
Peak Hill Goldfield. Horseshoe. 
Coolgardie Goldfield. Bulls Bulling. 
Coolgardie Goldfield. Paris G.N. 
South-West Division. Mogumbei. 
North-West Division. Gascoyne. Arthur Rivcr. 
South Austialia, Woocalla. Australian Man- 

ganese Mine. 
Yilgarn Goldfield. Salt Lake, near Southern 

Cross. 
South-West Division. Gingin. 
S. Sumatrs. 
South-West Division. Cardup. Location 24. 
East Coolgardie Goldfield. Kalgoorli 
South-West Division. Northampton. 
South-West Division. Northampton. 
East Kimberley. Argyle Station. 
Kimberley. 
New- South Wales. Bathurst District. Tetholme. 
New South Wales. Broken Hill, Block 11, 

300ft. level. 
New South Wales, Broken Hill Proprietary 

Mine. Below 500ft. level. 
East Coolgardie Goldfield, Hampton Plains. 

Block 50. Lease 17. 
East Kimberley. Argyle Doims Station Boun- 

dary Survey Camp. 
East Kimberley. Argyle Downs Station Boun- 

dary Survey Camp. Basalt country. 

460 miles i i o m  lialgooilic. 

Busselton. 

160 miles South of Wyndhani. 

‘e still certain sections of Mernoir No. 1- 
The Mining I-Iandboolc-in hand. 

await authority for  printing :- 
The following poblications have been coinpleted and 

Bulletin 84. The Field Geology and Broader 
Mining Features of the Leonora-Dnketon 
District, including parts of the North Cool- 
gardie, Mount Margaret and East Murchison 
Goldfields; ancl a Report on the Anaconda 
Copper Mine and neighbourhood, l\/lount 
Margaret Goldfield. By E. de C. Clarke, 
Field Geologist. 

Bulletin 85. A Geological Reconnaissance of 
Part of the Aslibnrton Drainage Basin, with 
notes on the country southwards to Meeka- 
tharra. B y  H. W. B. Talbot, Field Geolo- 
gist. 

Bulletin 86. The Geology and Aiineral Resources 
o€ the Palgoo Goldfield, Par t  11. The 
Geology of Goodingnow (l’ayne’s Fincl), 
Rotliesay and Noongal (illelville) I By E. 
de C. Clarke, Field Geologist. 

A Geological Ileconnairsancc in  thc 
Country between Longitocle 122” 30’ an-1 
123’ 36’ East and between Latitude 25” 30’ 
and 2s” 30’ in the Central and Eastern Divi- 
sions. By H. W. E. Talbot, Field Geologist. 

Ilulletin 88. Palaeontological (’ontributions to . 
the Geology oP Tes te rn  Australia. Series 
VII., Nos. 13 and 13. Ry IZes TIT. EretnaII, 
The Australian Museum, and L. Glauert, The 
TTest Australian Arureuiii. 

The AnrXerous Lodes ol’ tlie Gib- 
idtar  District, C‘oolgai die Goldfield. By 
F. R. Feldtmann, Field Geologist. 

L;ulletin 87. 

Bulletin 89. 



Gulletin 90. General Geology aiid Mineral Re- 
sonrces OP the Monger-st. Ives District, 
Coolgardie and East Coolgardie Goldfields. 
E. de C. Clarke. 

There are in active preparation or contemplation :- 
The Present Condition of our Knowledge of the 

Geology and Afineral Resources OP the lGm- 
berley Division : A. Gibb Maitland. 

The Artesian Water Resonrces o €  Western ALE- 
tualia. A. Gibb Maitland 

The Clay Deposits of: Wester 
Simpson and others. 

Geological Sketch Map of 
Four Sheets, Scale 25 mi 
Scale 1 : 1,5S4,000. 

As pointed out in the last A 
very much to  be regretted that in the public interest 

the ontstandi 

pnblicatiori, so that a11 the present arrears may be 

logical Surrey depends almost entirely upon the 
promptitncle with which the final results of its work 

are made available to the public. Whilst this is the 
case, it ought not to be forgotten that reports which 
are expected to hare scientific and official accnracg 
take time to  prepare--which only those who are called 
npon to cl0 it adequately realise-and that for those 
\ ~ h o  ha\-e to accept tlie responsibility in connection 

er nlia, essential that th 
finitelv ascertained, and 

racy assured, rather than that the demands 
written and badly digested reports, not 
accncate snri'ey, which tcnd to defe 
should be acceded to. 

I" 1 

Government Geolo 

y Office, 
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