
PRINCIPAL RESULTS OF THE YEAR'S FIELD OPERATIONS. 
The operations of the Department during the last calendar year have as usual 

been confined to those which have a direct bearing upon the economic aspects of 
geology, and it is hoped that in the results therefrom expectations have been fully 
realised. 

KALGOoRLIE.-'rhe importance of Ihlgoorlie, and the vast interests connected 
therewith, rendered it imperative that a detailed geological survey should be carried out. 
The survey was undertaken with the object of furnishing an accurate basis upon which 
the work of the prospector and the mining engineer might be founded, for universal 
experience has shown that many mining failures have been due rather to a want of 
knowledge of structural geology than to a lack of engineering training. 

When this work was commenced, it was found that there was no topographical 
map upon which the areas of the different formations, the geological boundaries, and 
the underground workings could be laid down, for as a rule any surveys carried out by 
the different State Departments are designed to meet the immediate demands of the 
public for land, no attempt, unless under exceptional circumstances, being made to 
delineate the relief of the ground. As a preliminary step towards remedying this, it 
was found necessary to prepare a topographical map designed to be issued as a basis for 
the geological and mining details. This survey was entirely carried out by means of 
the tacheometer, the efficacy of which for work of this special nature has been amply 
demonstrated. A great deal of time and labour was involved in this preparatory work, 
which could have been more profitably expended by the geological staff in other 
directions. The whole of this work is now virtually complete and ready for publication. 

As the examination of all the mines will occupy some considerable time, it is 
intended to publish in the meantime a first edition of the map of the district giving the 
topographical details, and subsequently an edition showing the actual or inferred trend 
of the lodes, together with all the geological information acquired in the course of that 
examination. 

(a.) 9 two-sheet map, on the scale of 4 chains per inch, of what is known 
as '' The Golden Mile," showing all the underground workings, the 
trend of the lodes, the area covered by the different geological 
formations, and other cognate points. 

( b . )  ,4 four-sheet map, on the scale of 10 chains per inch, of the country 
between Hannan's Lake and a point about a mile North of 
Kalgoorlie, thus embracing the whole of the productive area of the 
goldfield. 

In  addition to these, there will .be a sheet of vertical sections, upon a suitable 
scale, depicting the structural relations of the ore bodies, and the enclosing rock-masses. 

The geological map of Kalgoorlie will mark a great advance on any official plan 
yet issued of the goldfields of the State. In addition to geological and mining 
information, all the prominent land marks, such as hills, shafts, batteries, etc., are sho-cvn, 
as these are of far greater value for purposes of location than lease pegs, and imaginary 
boundary lines which can never be regarded as permanent. The map should thus 
prove of use not only to the mining community, but to the public at large. The 
carrying out of similar work at other important mining centres, when opportiiiiity 
offers, is in contemplation. A full report upon the geology of the area embraced by the 
field work is in course of preparation, but as this involves the completion of maiiy 
chemical analyses, and much microscopic work which, owing to the increasing demands 
upon the time of the staff, cannot readily be undertaken during usual official hours, 
some little time must necessarily elapse before the work is complete, and ready for the 

The following is an account of the year's work :- 

When finally complete the work will comprise :- 
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printer. The following is a ~e'stimk of the salient geological features, so far as they are 
at present understood. 

The geological structure of ICalgoorlie is not, as has been anticipated, of extreme 
simplicity. The staple formation of the field consists largely of certain schistose rocks, 
some of which are ciistinctly of sedimentary origin. The seclimeiitary rocks are now 
represented by black and pyritous shales, slates, hzmatite-bearing and jaspery quartz- 
ites, greywaclse, and sandstone, Associated with these becls are amphibolites, and 
derivatives therefroni, which in all probability represent igneous rocks ; but ishether 
these occur in the form of lava flows or are of intrusive nature has not yet been 
determined. I n  acldi tion, certain undoubtedly intrusive igneous rocks of both a basic 
and acidic type are met with. The structural relations of these different rocks are being 
exhaustively worked out. 

So far as observations have at present been carried, almost all the rocks would 
appear to have been highly altered both chemically ancl dynamically, and it is by no 
means improbable that the mechanical movements to which they have been subjected 
have been repeated more than once. The alteration produced has iiot been uniformly 
distributed, for black pyritous shales with barely any trace of metamorphism occur in 
intimate association with the more highly altercci beds. A pseLtdo-conglomerate and 
breccia form a prominent feature underground in a portion of the field. From present 
observations, it does iiot appear to be of littoral origin, but rather to be due to the 
mechanical deformation of the surrounding rocks in sitzc, in reality a crush-conglomerate 
of breccia. The lodes are for the most part bands of the basic rocks, which are 
characterised by a strong foliation, the alteration of the anq~hibole into chlorite and 
carboiiates of iron, lime, manganese, aiid maguesia, and finally the development of 
secondary silica, mica, pyrites, gold, tellurides of gold, etc. There are 110 gronncls for 
believing that the niines of Kalgoorlie have reached the limit of ore deposition, or that 
the lodes will not prove productive in depth. 

Mr. E. S.  Sinipsoii is engaged upon a series of quantitative analyses of the rocks 
of Kalgoorlie, and has submitted to me the following preliminary re'sunzk of the results 
of his researches :- 

The clieinical exaiiiinatioii of the rocks of the Kalgoorlie district has been so far chiefly confined to 
those from the immecliate vicinity of the inore important mines of Ihe Boiilder belt. Tlie rocks consist of 
amphibolites and their derivatives, acid eruptive rocks, ultra-basic eruptive rocks, and a sei-ies of 
sedimentary rocks. 

Amphibolites and their Derivafives.-The rock mainly developed within this area is a Greenstone, 
or Diabase, the product of chemical alterstioii of a basic rock, which appears iii an undeconiposed sh te  
on G.M.L. 12193. On this lease the rock (2117k) is a coarse-grained light green Amphibolite, consisting 
mainly of amphibole, with a little plagioclase ancl alteration products. It is of too basic a character to 
be looked upon as a true diorite ; its chief constituents being : Silica, 44 per cent. ; ferrous oxide, 14 per 
cent.; alumina, 11 per cent.; lime, 10 per cent.; magnesia, 11 per cent. A massive rock of similar 
character occurs also close to the jnnctioii of the ICaiiowiia and Menzies railway on the North, a t  Mt. 
Hunt on the South, and a t  one or two intermediate points. 

At Mt. Hunt a 
foliated but otherwise uiialtered foriii (598) appears. Towards the centre of the field cheniical changes 
have been very marked, beiiig first in the direction of the absorption of water with consequent devrlop- 
ineut of chlorite, aiid in some cases epidote, a-ncl also of a little carbonic acid with coiisequent formation of 
carbonates of lime aud magnesia. The latter are readily removed by uiiderground waters so that we find 
the greater alteration the rock has uiiclergone the less lime a i d  inagnesia does it contain. The 
average of a number of samples of a Greenstone or Diabase of this nature was : Silica, 45.5 per cent. ; 
carbonic acid, 9.1 per ceiit. ; ferrous oxide, 12.4 per cent. ; aluniina, 10.8 per cent. ; lime, 7.8 per cent. ; 
magnesia, 3.5 per cent. By the Eurthcr action of carbouated water the whole of the chlorite of this rock is 
decomposed, m d  we have as the result a very compact pale grey Xiderite-rock, in which practically a11 the 
iron, manganese, lime, and magnesia am present as carbonates. A rock of this mture (1751) in the 
Ivanhoe mine, hdviiig the outward appearance of a qnartz porphyry, was fomd to contain : Silica, 42 per 
cent. ; ahimina, 8 per ceiit. ; ferrous carbonate, 24 per cent. ; calcjuni carbonate, 10 per cent. ; magnesium 
carbonate, 3 per cent. ; ma.nganesp cwbonate, 1 per cent. A secoiid example (1828) from Chaffer's minc 
was still further altered by the formation of a consiclerable anionnt of magnetite, at  the expense of the 
ferrous carbouate. By foliation and the development of a little sericite, this rock passes (in the Goldeii 
Horseshoe Mine) into a Siderite Schist (1796) containing 22 per cent. of ferrous carbonate. 

Alterztion products of this rock compose, however, the greater part of tliis field. 

______________ ~ - _ _ _ _ _  _ _ _ _ _ _ _ ~ -  ______________ 
The numbers in pzrentheses m e  those of the Geolog1czl Rtwvey Collection IZeglster 
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Returning to the greenstones : by strong foliation these become Cldorite schists, varyiiig in colour 
from dark green to greenish grey. The mean conipositioii of two samples, one (1730) from the Imperial 
Boulder G.M., the other (1750) from the Oroya G.M. was : Silica, 43.1 per cent. ; carboiiic acid, 11.5 
per cent. ; ferrous oxide, 12% per cent. ; lime, 11.1 per cent. ; magnesia, 3.4 per cent. 

These clilorite schists being more easily permeated by water than tlie more massive rocks are still 
more liable to suffer iiietasomatic change, and so, especially on the Eastern side of the Boulcler belt, there 
is a large area of schists varying in nature from a dark green highly cliloritic rock to a pale grey or pink 
carbonated rock. 

It would appear that in the extreme stage of alteration of the clilorite schists, a rock is reached in 
which a considerable aiiiount of the carbonates has been removed iii solution with 21, consequent 
enrichment in silica up to 62 per cent., and in alumina up to 14 per cent. The stticly of tlie gradations 
between this supposed extreme type and the original clilorite schists is yet to be undertaken. 

The surface weathering of the ampliibolites and other highly ferruginous rocks results in the 
formation of cappings of Latevite consisting of massive, cellular or noclular ironstone. Remarkably piire 
iron ores are coinmon in these deposits : one sample (1937) from the Thunderbolt Lease, containing 57.6 
metallic iron, only 1.6 per cent. silica, and 8.6 pei* cent. water. These roclis also require further 
iiivestipation. 

Acid Evuptives.-The only two nndoubted acid ernptives recognised within the area nucler review 
are Felspay povphyvies. A foliated white rock (1435) of this nature forms a ilarro~v dyke which has 
bee11 traced froiii the South Kalgurli Lease (12083) to the Eleanor Lease (921~) .  A dyke of grey 
felspar porphyry (1743) occurs on the Lake View Consols No. 2 Lease (106h), which may be only the 
Southern extension of the first-iiientioiied dyke. 

[Tltya-Basic Evuptives.-An outcrop of Pevidotite occui~s on the South shore of a well marked bay F 
on the Western side of Hannan’s Lake, as well as on two acljacent sinall islancls. 011 the uiaiiilaiid this 
pock is very much weathered, but in places is found altered into a, serpentine (248). On the island neax 
the South hedlancl of the bay tlie alteration has bccn into a granular cr-ystalline carbonate rock 
containing : Silica, 31  per cent. ; carbonic acid, 27 per cent. ; ferrous oxide, 8 per cent. ; lime, 5 per cmit. ; 
magnesia, 17 per cent. A less highly altered portion of this peridotite outcrops 0x1 a secoiicl islaud 12 
chains West-South-West of the first. 

A single specimen (214) of a serpentinous nature was collected from the Rlacli Cat  lease (38623), 
North-East of ICalgoorlie townsite. 

Sedimentccvy Roc7cs.-Highly-incliiiecl rocks of Undoubted sccliiiientary origin extend from oiie end 
of t l i ~  field to  tLe other iii compamtively narrow bands, bouiiclecl 011 either side by ampliibolites or their 
alteratioii products. These rocks range in clialacter from a soft grey Xmdstona (369) to i~ compact fliiity 
Qiiccvtsite (2226), or a strongly foliated 8iliceous schist (1139), iii which almost all trace of its original 
structure has been obliterated; and from soft grey or black Xliale to a hard grey n r  graphttic Xluie, or 
Jaspevoid claystone (1475). A Sevicite schist (597) occurs on the Maclge lease (16383). Bveccias 
(159, 1726) coiiiposecl mostly of fragments of slate are also known. 

Oiily three examples of sedimentay rocks have been analysed, a n c l  these clo iiot cliffer in m y  
mdrked way from those of other parts of the globe. It is interesting, however, to note that whereas the 
quartzites of most other districts in ceiitral Western Australia are chapncterisecl by nuinerous interbeclclecl 
bands of hx!matite, those of ICalgoorlie are almost without exception ciitirelp free from them. 

More recent Sands, Clays, aiid Gravels of the usud type cover a large portion of the surface of the 
field. Between Boulder and Hannan’s Lake there is a bed ot‘ Xiliceows si9ztev. 

Auv$evous Lodes.--The “ lodes ” of the Southern portion of the field are for the most part bmds of 
foliated qreeiistone or of clilorite or carbonate scliists derived therefrom, which have been inipegnatecl 
with gold, gold and silver tellurides, etc., aiid which pass insensibly on either side into non-auriferous 
greenstone. They are frequently interlaced in every direction with small veins of quartz. In  the Ivaiihoe, 
ancl some other acljacent mines, some of the ore bodies are composed niaiiily of quartz, being either quartz 
reefs or beds of quartzite. A grey stindstoiie (1132j from the Porrest ICiiig Lease (91 7 ~ )  was found to 
carry lG%oz. gold per ton, wliilst flake gold has been fouiicl in slate in the Lake View Ooiisols Mine. 

This may be portion of a seconcl ultra-basic iiitrusioii. 

The full details of these investigations will appear in the report on the Kalgoorlie 
Goldfield, which can only be undertalcen on the completion of the field work. 

PHILLIPs RIVER GOLDFIELD.-I~~ the early part of the year, an examination 
of the Phillips River Goldfield was made by Nr. Ulatchford, the iissistant Geologist. 
From this officer’s researches it appears that the staple formation coiisists of crystallille 
ancl metamorphic rocks, covered with those nodular iroiistone (1  laterite) cleposits, 
which form such a striking feature in many parts of the State. 

The granitic rocks of the district naturally vary considerably both in composition 
and form. Hoth the mica and thc felspar occtxr in places in large masses, in some 
cases of such a size as to make the exploitation of the former upon a commercial scale 
possible. In one portion of the field about two miles South of Cocaiiarup Station, is a 

__ - __ _________---- - - 
This 1s lust withiii the Nortll-\Veat corner of Water Lease 9. 




