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The South Heemskirk Tinfield. 

I.-INTRODUCTION. 

(a) Gentral . 

TIN was discovered. in the Heemskirk district nea.rly 40 
years ago, but, considering the time which has elapsed since 
mining operations were commenced, a. surprisingly small 
a.mount of work has been done. In the earlier period of its 
history the field was boomed, and many thousands of 
pounds were spent, a large number of men being employed. 
An attempt is made in the course of this bulletin to investi­
gate the resources of the district, to try a.nd determine what 
grounds existed for the earlier boom, and to enquire into 
the causes of the present inactivity. In conducting such an 
investigation, it is essential that the geological structure of 
the district should be understood, as also the structure of 
the ore-bodies, their relationships to each other and to the 
various rock-types, and these problems are discussed in the 
course of this report. 

The district to the north, comprising the North Heems~ 
kirk mining properties, has been dealt with by the writer 
in a separate publication, to which the reader is referred.C) 

(b) Geographical Position and A cceS8. 

The district under review, as will be seen by reference to 
the accompanying locality map (Plate 1.), is situated on the 
extreme west coast of the island, and comprises a strip of 
country extending from the LitUe Henty River on the 
BOuth to a stream known as Granite Creek on the north, 
with a width of 5 to 6 miles. The northern and eastern 
boundaries are not well defined, for the field adjoins the 
North IIeemskirk field on the one hand, and the Comstock 
on the east, the latter merging into the Zeehan field; con­
sequently, it will be seen that the boundaries are defined 
largely as a matter of convenience for descriptive purpose~, 
although on the east the mineralogical composition of the 
lode formations forms an additional reason for the division. 

(') Vide Goo!. Surv. Tas. Report 6: <I Reconnaissance of the North 
Heemsk.irk Tinfleld," by L. Lawry Waterhouse, 1915. 
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Wit.h reference to the other mineral fields, Zeehan is 
about 7 miles distant by air-line to the east, the Stanley 
River field about 15 miles to the north, and Mt. Lyell about 
20 miles to the south-east. 

The inaccessibility of the district in the early days of its 
exploitation proved one of the m.ost serious drawbacks to its 
active development, and has hampered progress right up to 
the present time. It must be borne in mind that at the time 
of the discovery and early working of the lIeemskirk field, 
Zeehan was still unknown, and consequently there was no 
railway connecting the \Vest Coast with the rest of the State. 
Access was obtained by way of Trial Harbour, an open road­
stead exposed to the fuJI force of the weather from south to 
north-west. The coast in the vicinity is treacherous, with 
long rocky points running out seawards, in some insta.nces 
covered only at high tide. Between two of these points a 
jett.y was erected, which carried a travelling crane; in 
favourable weather the steamer anchored some distance out. 
The cargo was unloaded on to lighters, and brought along­
side the jetty: being transferred t.o carts, it was taken to its 
destlllation. } .... requently boats would approach, but be 
unable to land their cargo for se"eral days. It will readily 
be understood, then, that the inacct:'ssibility of the field in 
the early days must have been a C;;f'rious drawback to its 
advancement. Later on, when Zeehan was established, all 
necessaries were brought to that town by rail, and carted 
thence. The road is very rough at its best, and the grade 
steep in places, the distance f,..om Zef'han to the Federation 
Mine being about 14 miles. Consequently the weight of 
machinery which can be carted is limited, and the expense 
of carting high, These factors have certainly had some 
influence in retarding the progress of the district. 

At this time Remine (as the settlement at Trial narhour 
was called) boasted two hotels and a post-office, being COD­

nected with Waratah (via Corinna) by telegraph, and was 
considered quite a flourishing little township, At the pres­
ent time desolation reigns supreme. No house remains 
standing, and t.he site of the township is practically obliter­
ated by the dense scrub which has spnmg up and spread in 
every direction. The reason for this is apparent. \Vhen the 
Zeehan field was discovered Remine was doomed. A road 
was oonstructed at a cost of £32,000, according to official 
figures, connecting Trial Harbour with Zeehan, and this 
road bas since served the Heemskirk field, for although in 
Zeehan's early history all necessaries were landed at Tria.l 
Harbour and carted to Zeehan , and there were 100 teams 
engaged at one time in this work, yet when the railway was 

• 

:J 

brought through, first from Strah 
from Burnie to Zeehall T' I H a~ to Zeeh~n, and later 
of its own, fell into dis'useTl~nd ar 0':lr, h~vmg no merits 
the early da R' ' Remme disappeared. In 

ys em IDa was also connect d 'th C 
and this old road served th H k" k e WI onnna, 

Th e eems IT fi eld 
e present oondition of th d . , 

Heemskirk with Z h 'f e roa. connectlllg South 
on the whole is oe:d a~l l~ ar from ~at~sfactory, The grade 
are required , anI wo~ld ~l~~~gtl~ ~evlatlOns at s~veral points 
heavy carting were re . d e constructed If contmuous 
ally constructed littleqUlre , '. 'Vhen the road was origin­
the surface-wat;r whi~~o:lslon ~as made for carrying off 
approaches 100 in~h IS conSIderable, as the rainfall 
rainfall on a r d es per year" The effect of such a heav 
will be obviou~a -~:r:t~~e};l whIch there is not much traffi~ 
wheel-tracks a~d w"th s t~veedformed, particularly in the 

, I con InU SCOur c b" d " h 
of attention these have d ' ?m lIle Wit want 
gutters are from 2 to 3 fe ;1ened ~ntll III some places the 
of the macadam has be e fer, d n many places the whole 
bed-rock Under h e~ s Uice away, leaving the bare 
that carting is a r!t~:e clrcum~tances it is not surprising 
road from Zeehan nat~r:frenslv~ item, The. distance by 
perties, being about 12 mil~s v:n~~ f~r thelfdlfferent p~o­
Harbour Road ' the d' ,0 e uru-o of the TrIal 
the site of the ~Id to Ist]B:ncefls ab~ut J mile from here to 

AI h wns lip 0 Remme, 
tough necessaries a t th ' 

road from Zeehan th ore a e prese.nt time carted by 
constructed to C~ms:~~klS a

b 
stteel tra

6
m-I llle of 2·feet gauge 

] ] b ' , 1 e ween and 7 miles 1 ' h 
C?U ( e utlhsed if necessary for this d' t ' ~ IIC 
bon from the present te . d IS ance. A cont111ua-

d 
rmmus oes not appear p t" hI 

an connection would have to b ~ac lea e, 
Zeehan than the terminus, e made at a pomt nearer 

, The want of better facilities has had 
JUg the progress of the district. its effect in retard-
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n.-PREVIOUS LITERATURE. 

Several official reports have been issued in the p~t de~l­
i.ng with the whole or portions of the South Heemskllk TlD-
field. . 

The list includes the followmg;-
(1) Reports on the Mineral Districts of the West Coast 

of Tasmania-No.1, PleIDan River Goldfield, 
No.2, Mt. Heemskirk-June, 1881, hy Mr. G. 
Thureau . 

(2) An Interim Report on the Staolliferous Deposits 
at Mt. Heemskirk, August, 1882, hy Mr. G. 
Thureau. 

(3) Parliament of Tasmania, No. 89, June, 1884, 
Western Mining Districts, by Mr. G. Thureau. 

(4) Interim Report on the Progress of the Mineral 
Fields of the County of Montagu, AprIl, 1893, 
by Mr. A. Montgomery, M.A. 

(5) Report on the Progress of the Miner&! Fields of 
the County of Montagu, May, 1893, by Mr. A. 
Montgomery, M.A. 

(6) Report on the Progress of the Mineral Fields in the 
Neighbourhood of Zeehan, May, 1895, by Mr. 
A. Montgomery, M.A. 

(7) Report on the Mineral Districts of Zeehan and 
Neighbourhood, October, 1900, by Mr. W. H. 
Twelvetrees. 

(8) Report on the Tin-ore Deposits of Mt. Heemskirk, 
September, 1902, by Mr. G. A. Waller. 

Of the above-reports, No.1, by ~r. G. Thureau, in 1881, 
is out of print, and no copy was available even fo~ reference. 
The lastuamed, No.8, by Mr. G. A. Wal,ler,. IS,the most 
valuable, dealing with tq,e geology of the d18~rlct III a ID?Te 
detailed manner than any of the others . . It 18 accompanied 
by four useful plans of mining properties. In some cases 
no work of any description has been done on rnlnmg pr~. 
perties since Mr. Waller's Inspection of the field, and hIS 
report still holds good. 

llI.-PHYSIOGRAPHY. 

(I)-TOPOGRAPHY. 

(a) General Ducription. 

The general topographical features of the district under 
review are distinct and easily recognisable, and as such ma.y 
convenienUy be dealt with separately. 

Briefly described, there are two physiographical units j 
the Heemskirk Range occupies the eastern portion of the 
area, while the western and southern portions are occupied 
by the coastal peneplain, which also extends a considerable 
distance to the north of the area dealt with in this publi­
cation. 

The Heemskirk Range rises abruptly above the level of 
the plain to a considerable height, and is striking when 
viewed from the sea·coast. 

The eastern drainage is divided between the Pieman and 
Little Henty Rivers, but belongs mainly to the former. 
The Little Henty and its tributaries drain the southern and 
south·western area, while the western and part of the north· 
ern drainage is carried direct to the sea by a number of 
short consequent streams. Tributaries of the Piernan River 
drain most of the northern portion of the district. 

The coast· line, which forms the western boundary of the 
area, is rocky, with numerous jutting reefs exposed at low 
tide, but regarded as a whole the ooast-line is regular. 
There are no true harbours, although Trial Barbour (sC).. 
called) is an open roadstead which acted as a port for the 
district in the earlier portion of its history . 

Further comments on the various features win be made 
under separate headings. 

( b) JI ountainl. 

The mountains of the district belong to one physicr 
graphical unit, the Heemskirk Range. Speaking broadly, 
the range is simple, with few important spurs. To the 
north it is more irregular, but its general features in this 
area have recenUy been described by the writer .(2) The 
most important spur to the north is the North Heemskirk 
Spur, of which the culminating peak to the south is Gap 
Peak. The Spur is connected with the main range by a 

(t) "ide Geol. Sun. Tal'. Report 6, pp. 1-2. 
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saddle, known as " The Gap," which aneroid readin~s indi­
cate bas an elevation of about 1200 feet above sea-level, or 
650 feet above the creek at its base (the aneroid reading at 
Granite Creek indicating 550 feet). Gap Peak is about 
1400 feet above sea-level. 

The main range is about 5 miles in length, and has a 
general bearing of north-west. It runs approximately 
parallel to the coast. As viewed from a distance, it is seen 
to have a generally level crest, broken by a few rounded 
peaks rising from 100 to 200 feet above the genera.l level of 
the range, which is about 2600 feet. The main peaks of the 
range are Mts. Agnew and TIeernskirk, the southern and 
northern culminating peaks, and rising to 2800 and 2700 
feet above sea-level respectively. Between these are several 
other peaks which have received no names. Mt. Agnew. 
2800 feet, appears to be the highest point of the 
range. Although a distant view indicates that the crest of 
the range is comparatively level. a closer acquaintance very 
soon dispels the illusion, and shows that the 01 simple ridge JJ 

cannot be scaled with impunity. The body of the range is 
rugged, and is found to be cut up into gorges by the various 
watercourses, and most of these gorges are filled with almost 
impenetrable timber and scrub. The main range slopes 
steeply to the east and west. 

Mt. Agnew itself is a rounded conical peak, connected by 
a saddle with another peak a short distance to the north, 
but otherwise isolated. It forms a prominent landmark for 
many miles around. Its summit is rounded in lhe manner so 
typical of granite peaks. It may be well to call attention 
at this juncture to an apparent anomaly which bas crept 
in witb regard to the naming of this peak. This matter was 
suggested to the writer by ~fr. A. Yates. It is a matter 
of history that two prominent peaks were sighted by Tas­
man in 1642 when sailing along this portion of the coast. 
and were named hy him Mts. Zeehan and HeE>mskirk 
respectively. Mt. Zeehan is an isolated peak standing out 
so prominently that it could scarcely be mistaken, but the 
peak now called Heernskirk is at the north end of the field. 
and cannot really be called prominent. It consists rather 
of a ridge with several ~maJler peaks, and the highest point 
appears to be approximately 100 feet lower than Alt. 
Agnew. Again, when the range is viewed from the west, 
the latter certainly is the prominent peak. From its shape, 
too, it would command attention ratlwr than the northern 
peak. It seems feasible, then, that the peak now known as 
~(t.. Agnew was the original Mt. ITeemskirk of Tasman. 
SOllie confirmation of this view is afforded by the Admiralty 

r 
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PROTO. 2-THE CUMBERLAND DAM, LOOKING SOUTH-EAST. 
[I •. Lawry Waterhouse. Photo. 
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chart, on which the peak shown as " Mt. Heemskirk " cor­
responds as regards bearings and distances with that DOW 

known as Mt. Agnew. It is interesting to notice that on 
this chart the peak is described as being visible for 30 miles. 
No cbange from the established usage is even suggested, as 
no useful purpose could be served, and only confusion 
would result. 

It is worthy of note that the Heemskirk Range is approxi­
mately the same height as the Parson's Hood Range, a few 
miles to the north,C') and that between the two the country 
is comparatively low-lying. Reference is made to this fact 
and its significance elsewhere.C') 

The lleemskirk Range is oomposed entirely of granite, 
and its rounded peaks owe their form to the characteristic 
weathering of this rock . It is possible that the outline of 
the range may have been somewhat modified by ice action . 
The evidence for this assumption is not very strong, but 
mention must be made of a. peculiar. but economically very 
important, feature, 1·.t., the development of a hanging val­
ley at a considerable elevation above sea-level. The hang­
ing valley referred to is that in the bed of the Cumberland 
CreeK, now occupied by the artificially-formed Cumberland 
Dam. It is situated at the foot of Mt. Agnew, at an eleva­
tion of about 1350 feet above sea-level. ~It. Agnew slopes 
steeply and, generally speaking, regularly from the summit 
to the valley of the Cumberland Creek. To the north and 
north-west the range rises steeply, forming an amphitheatre. 
Packer's Creek has cut back .into the range, but not far 
enough to capture the head waters of the Cumberland 
Creek, and here the divide between the elevated drainage of 
the Cumberland Creek and that westward into the ocean is 
lower. It rises again to 1750 feet on the highest part of the 
Federation property in the vicinity of ::'t1unro's shaft, and 
then falls again, averaging about 1550 feet (or 200 feet 
above the dam) on the south-west and south. From this 
watershed the slope eastward to the creek is grad ual. To 
the south there are several gorges, nearly at the same level 
along the divide, but oue of these formed the natural outlet 
for the water of the Cumberland Creek. \Vhen a barrier 
was built across this creek to dam back the water, (~) a race 
but a few feet deep allowe-d the overflow from tbe dam to 
escape by another creek-channel, showing the difference of 
level was small. The fall of the Cumberland Creek to the 

r) l"idr Plate I I., lieol. ~un. Ta~. Hllllf'tin 1.'). 
('I) Vir/(, iN/Nt, PI>. ii- I!). 

~ 6) For de8('riplion of CumberhuHI Ulllll. see pp. 24- 26. 
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chart, on which the peak shown as If Mt. Heemskirk " cor­
responds as regards bearings and distances with that now 
known as Mt. Agnew. It is interesting to notice that on 
this chart the peak is described as being visible for 30 miles. 
No change from the established usage is even suggested, as 
no useful purpose could be served, and only confusion 
would result. 

It is worthy of note that the Heemskirk Range is approxi­
mately the same height as the Parson's Hood Range, a few 
miles to the north,e) and that between the two the country 
is comparatively low-lying. Reference is made to this fact 
and its significance elsewhere.(,') 

The lleemskirk Range is oomposed entirely of granite, 
and its rounded peaks owe their form to the characteristic 
weathering of this rock. It is possible that the outline of 
the range may have been somewhat modified by ice action. 
The evidence for this assumption is not. very strong, but 
mention must be made of a peculiar, but economically very 
important, feature, i.e., tbe development of a hanging val­
ley at a considerable elevation above sea-level. Tbe hang­
ing valley referred to is that in the bed of the Cumberland 
Creek, now occupied by the artificially-formed Cumberland 
Dam. It is situated at the foot of Mt. Agnew, at an eleva­
tion of about 1350 feet above sea-level. l\[t. Agnew slopes 
steeply and, generally speaking, regularly from the summit 
to the valley of the Cumberland Creek. To the north and 
north-west the range rises steeply, forming an amphitheatre. 
Packer's Creek has cut back into the range. but not far 
enough to capture the head waters of the Cumberland 
Creek, and here the diVide between the elevated drainage of 
the Cumberland Creek and that westward into the ocean is 
lower. It rises again to 1750 feet on the highest part of the 
Federation property in the vicinity of Munro's shaft, and 
then falls again, averaging about 1550 feet (or 200 feet 
above the dam) on the south-west and south. From this 
watershed the slope eastward to the creek IS gradual. To 
the south there are several gorges, nearly at the same level 
along the divide, but Olle of these formed the natural outlet 
for the water of the Cumberland Creek. \Vhen a barrier 
was built across this creek to dam back the water,(~) a race 
but a few feet deep allowed the overflow from the dam to 
escape by another creek-channel, showing the difference of 
level was small. The fall of the Cumberland Creek to the 

(3) '-in" Plate II., lieo!. :'url. 'I'a. ... BuiJNin I.'). 
( 4) VM" ill.ll'fl, pp. ii- J!J. 

\' ) For description of CumberLand UIUll, !Ie .. pp. 24- 26. 
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south, a few chains below the present embankment, is pre­
cipitous. Above the embankment the grade is small, not 
more than 25 feet per Ill.ile. It extends gradually in this 
way northwards to the foot of the hills which rise steeply 
to the summit of the main range, from which it is fed. Not 
only to the south of the dam, but also to the west, the range 
falls away steeply from the" rim" of the hanging valley. 
This description of the valley is necessary to make clear the 
following discussion. The actual form of the valley is far 
more striking than a mere description can be. In seeking 
for an explanation of the particular form of the valley J the 
writer came to the conclusion that it represents a glacial 
cirque, or banging valley, which has at one time been occu­
pied by a valley glacier. There is practically no evidence to 
su pport this theory. The rounded form of some of the 
hillocks on the eastern slope is suggestive, but inconclusive, 
evidence of rochn: moutol/lIfo. It must be borne in mind 
that weathering agencies have been at work for so long, and 
degradational forces so active, that all positive traces on the 
rock surfaces would have been destroyed in the case of such 
a rock as granite. There is one other feature which should 
be noted. On the Federation lease, No. 391 hi, and on the 
southern slope of the hill a few chains west of the Long Tun­
nel, is a curious heap of quartz-tourmaline stone, at about 
80 feet above the level of the dam. The stones are obvi­
ously from different points, and do not resemble the quartz­
tourmaline outcrops immediately at hand. A good deal of 
the material resembles that from the vici nity of the Black 
Face on the opposite slope of the hill. The boulders are 
angular and sub-angular, inclined to be fiat, and are roughly 
graded. There is practically no very fine material, but a 
good deal about 3 or 4 inches, and many boulders from 8 to 
10 inches across and up to 18 inches. The heap is, verhaps, 
a chain in length, 15 feet in width, and 3 to 4 feet in depth. 

A somewhat similar beap occurs about a quarter of a mile 
to the west, just over the western fall of the hill, anrl higher 
than the heap just described . This heap consists of similar 
material throughout, being sub-anlular quartz-tourma.line 
stone with quartz and green tourmaline. This mat.p.rial is 
similar to a quartz-tourmaline outcrop about 2 chaiPCl ltp the 
slope of the hill. The heap is about 1 chain long, 10 feet 
wide, and 3 feet deep. There is no fine material, but the 
boulders appear to have been sorted, one heap consisting of 
stones from about 2 to 6 inches, the other from 6 to 18 
inches. 

In the casp of both heaps there are bushes of some size 
growing about and through the heaps in such a way as to 

• 
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indicate clearly that they must have been in position for 
many years. They may possibly be artificial, the stones being 
collected and stored for some purpose at the spots noted, 
hut no information is available concerning them, and it is 
difficult tc imagine that they could have been collected in 
Buch positions away from any track or tramway) as no use­
ful purpose could possibly be served, and the material for 
the beap near the Long Tunnel must have been carried a 
considerable distance. They are not in any watercourses, 
and a striking feature is that similar materia.l is not found 
in any quantity lying about in the vicinity. No other such 
beaps were noticed, although most of the country round the 
northern end of the dam is very heavily timbered, and could 
not be examined. 

Can these beaps be remnants of morainal deposits f There 
is much against such a theory, and it cannot be insisted on. 
Larger heaps would be expected, with larger and more 
irregular boulders. If denudation had removed more 
extensive portions of such deposits, remnants would he 
exposed in the lower part of the catchment; also other rem~ 
nante at about the same level would be expected. 

However I from the form of the valley the writer is 
inclined to assume that it has been formed by glacial 
action. 

With regard to the mountain range as a whole, a 
remarkable feature is its lineal extension in a direction 
parallel to the coast.-line. The geolo~ical structure of the 
range is dealt with elsewhere, and It is shown that the 
range is composed of granite which has been forced up 
mto the overlying strata, along a plane of crustal weak­
ness. As described elsewhere, the present coast-Jine is due 
to faulting, although at a much later period than that at 
which the granitic intrusion took place, indicaLing that 
the forces acting at different periods set up strains in the 
rock-mass which were relieved by parallel fracturing. 

The Heemskirk Range is composed almost entirely of 
granite. 

(c) Coastal P eneplain. 

From any point. on the Heemskirk Range from which a 
panoramic view of the surrounding country is obtainable, 
the observer is struck by the remarkable appearance of the 
country to the west, south, and east. The same applies 
to the country to the north, but a description of this area 
does not come within the scope of this report. The striking 
f€ature of this country when viewed from a distance is 
it remarkably even surface. Mention has already been 



10 

made of the generally level appearance of t he Heemskirk 
Range when viewed from a distance: the low country, 
however, appears to form an extensive plain , stretching 
westwards to the coast, southwards for many miles beyond 
the Henty River. east.wards to the foothills of Mt. Zeehan 
and Mt. Dundas, and northwards beyond the Pieman 
Rive r . 

The general appearance of this country has been described 
as being that of a continuous plain , when viewed from an 
elevation such as the summit of Mt. Agnew , or any of the 
higher peaks or spurs of the Heemskirk Range . In reality , 
however , ill travelling over it, the observer sees little 
resembling a plain, as the actual surface is very uneven, 
being divided into steep ridges and narrow valleys (towards 
its western extension) by the various streams: at close 
range it is probably the extremely uneven nature of the 
country which most impresses one . In reality , the level 
appearance of the country is due to the various ridges being 
of sensibly equal height. These ridges in fact represent 
remnants of an old peneplain, which has been dissected by 
various streams owing to an uplift of the land surface 
relative to sea· level. 

At this stage it is proposed to deal with the portion of 
the old peneplain lying between the Heemskirk Rauge and 
the coast , and its extension to the south and south-west 
of the range, to the Little Henty River . 

This coastal plain was recognised by Messrs. Twelvetrees 
and Ward, and referred to in their bulletin on the Zeehan 
Field.(') 

The general heigh t of the peneplain at the base of the 
range is 700 feet above sea-level, and the average height 
near the coastal cliffs (which varies from point to point) 
may be taken as 500 feet . Thus the average slope sea­
wards would be about 100 feet per mile. The variation at 
different points is considerable, some recorded readings 
indicating a slope of as much as 80 feet, others 150 feet . 
per mile. The figure given above, however , is in the 
writer's opinion about an average value for the ~radient. 
The variation is caused by the difficulty in deterffilning (a) 
the extension of the peneplain eastwards, i. e. , deciding just 
where the plain begins and the foothills of the mountain 
range end, and (b) the extension of the peneplain west­
wa.rds towards the coast, on account of the more rapid 
wearing down of t,he coastal cliffs than of the general level 
of the peneplain. 

~) Geol. Surv. Tu. Bulletin g, pp. 10- 1:1. 
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The width of the coastal plain varies slightly J but 
averages about 2 miles. 'Vest of the Gap Peak, however, 
lobe width of the true plain is practically negligible, as a 
spur of that peak runs down to the coast, and although 
It does Ilot rise much above the general level of the plain, 
it is quite appreciable, and formed a ridge when the plain 
under consideration formed an area of low relief. 

At a few points on the ridges which mark the remnants 
of the old peneplain, small accumulations of well-rounded 
pebbles were noticed: these are Ilever extensi ve, sometimes 
loose pebbles only remaining to mark the presence of former 
beds of gravel. These pebbles are probably remnants of 
beds of alluvial materIal which has been deposited by the 
old streams when the grade of their beds became too shal­
low for the material brought down by the streams to be 
carried to the ocean. There is nothing to indicate the 
extent. of such deposits, which have been almost entirely 
removed since the uplift, by the rejuvenated streams. 
Thus the evidence of these residual deposits of gravel on 
the ridges is important, as it indicates that the grade of 
the streams had become very Bat, and that the area had 
been reduced almost to base level. The fact that the pene­
plain Ilear the coast is about 500 feet above sea-level, as 
indicated by aneroid readings , shows that an elevation 
(relative to sea-level) of at least this amount must have 
taken place. It must be borne in mind that poillts now Oil 

the coast IIltiy have been some distance inland at the time 
of the peneplanation of the area. Again , denudation has 
lowered the height of the old surface since its uplift, and 
so the actual amount calculated for the uplift, from 
observed heights, should be increased. 

The form of the coast-line is dealt with below , and it is 
pointed out that along the coastal cliffs it would be expected 
the denudation would proceed more rapidly. and the level 
along the cliffs would be below that of the old peneplain, 
as actua.lly is the case. 

(d) Div,,,. 

The drainage of the area is divided between the Little 
Henty River (for the SIOuthern portion of the district), 
the Pieman (for the eastern portion) , and several short 
consequent streams Bowing direct to the ocean (for the 
western portion) . The Little Henty River drains a con­
siderable area of country, of which the southern portion of 
this district is but a small area. It rises in the spurs of Mt . 

• 
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Dundas, and drains the country immediately surrounding 
Zeehan. It drains a considerable extent of the peneplaned 
surface to the south-east, east, and west of Mt. Agnew, 
the southern extension of the same surface being drained by 
the Henty River. The more mature condition of the upper 
portion of the Little Henty River system, as compared with 
the lower portion, has been described by Mr. L. K. 
Ward,(,) and attributed by him to the controlling 
influence exerted by the West Coast Range conglomerate 
through which the river passes. In the lower part of ita 
course, the river is seen to be immature. The banks 
usually slope steeply and are heavily timbered. For about 
a mile from the mouth the grade is fiat, but then it com­
mences to rise , and at various points (as, for instance, near 
the point of confluence of Burnt Bridge Creek) the rocky 
bed forms shallow cascades, the rate of erosion being partly 
determined by the nature of the bedrock. The beds of 
the tributary streams in this part of its course are also 
steeply graded as a rule. In some instances hard rock bars 
retard the progress of the degradation of the creek beds, 
with the result that alluvial deposits of small extent may 
be formed. above these hard bars. In the case of the main 
river, deposits of limited extent may be formed in the 
same way at certain spots, but on account of the nature 
of the country only isolated points were visited. In the 
course of the last mile, where the grade is flat, small 
deposits of alluvium have been formed at favourable spoh, 
as, for instance, in the bends of the river. In the vicinity 
of Mt. Zeehan the river was not visited, but a fine view of 
the shape of the valley in cross-section at different points 
is available from Mt. Agnew and its spurs. The river here 
has a typically young valley, with steeply sloping sides, 
and in places is a canyon excavated in the old peneplain . 

The Little Henty River enters the South Pacific Ocean 
at the northern end of Ocean Beach. The periodical shift­
ing of the exact point of emergence of the river deserves 
notice. The beach here is from 200 to 300 yards wide, and 
is composed at its northern end largely of fairly coarse, 
well-rounded, gritty sand grains. Normany the river does 
not cut direct through the sand beach to the ocean, but 
turns sharply to the south-west, and flows along the beach 
parallel to the actual shore-line f~ a considerable distance 
(the distance varying up to s~veral miles) before entering 
the ooean. A fresh-water or brackish lagoon is sometimes 
fonned on the beach. Another striking feature is that 

(') ViM Gool. SlIn. Tn. Bulletin 8, PI>. 12, 13. 
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the Henty River sometimes bends north-east and travels 
along the sand in a similar manner before entering the 
ocean: the waters of the two rivers were not seen to actually 
unite on the sand, although they sometimes approached to 
within short distances of each other. The sandbank between 
the river and the actual shore-line is but a few feet (average 
about 10 feet) above the river level, although local dun .. 
may somewhat increase this amount at different points. At 
certain seasons, however, the Little Hooty River behaves 
in a normal fashion and cuts through the sandbank at ita 
mouth, entering the sea directly, without wandering along 
the beach. 

The behaviour of the river at its mouth is determined 
essentially by (0) the low sand-dunes which may be banked 
up by prevailing winds, other determining factors being (b) 
the volume of water in the river, and (c) the calm or rough 
state of the ocean, assisted by tidal effects. The rather 
unusually broad beach assists in diverting the river water 
from entering the oc€:an direct. 

The remaining streams of the field require little detailed 
notice. The western slopes of the mountain range and the 
coastal peneplain are drained by consequent streams, which 
are usually short and carry a fluctuating (but usually small) 
volume of water. None deserve the name of rivers. The 
largest of the streams are Packer's Creek (draining the 
country in the vicinity of the Federation Mine) and Gran­
ite Creek (draining part of the western slopes of Mt. Heems­
kirk and of Gap Peak). The creeks have a general west­
erly course to the ocean. Rising in and flowing through 
granite country, which is at best covered with an open sandy 
soil, which usually supports a growth of peaty button-grass, 
it is not surprising to find that the volume of water carried 
by most of the creeks fluctuates considerably. The soil 
drains fairly rapidly after rain. Where timber occurs (and 
thick clumps are not uncommon in the more sheltered val­
leys of the mountain slopes), the moisture is retained longer 
by these lC reservoirs," and given out to the creeks more 
gradually. 

The valleys of these consequent streams are usually more 
or less V -shaped in section, some showing signs of greater 
maturity than others. There is a striking tendency for the 
northern banks to slope much more steeply than the south­
erD. The explanation of this feature is not quite clear, 
unless it be that a slight crustal tilting caused a raising of 
the southern or a lowering of the northern portion. 

In most instances, while the ridges are covered with but­
ton-grass, the valleys carry more or less scrub, which, 
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although stunted, may be thick enough to considerably 
hamper the wayfarer. 

The ooastal cliffs are described elsewhere. As the streams 
reach these cliffs they plunge over as falls, the height vary· 
ing with the depth to which the creeks have eroded their 
beds below the level of the old peneplain. The amount of 
erosion is usually less than 200 feet. In the case of some 
of the smaller creeks it is considerably less. 

The coincidence.; of the falls with the vertical cliff face, 
or the distance inland they occur, also varies considerably, 
and depends largely on the volume of the stream and its 
eroding power. In the case of the larger creeks the amount 
which the stream has cut back into the cliff face is usually 
several hundred feet. This action may in certain instances 
be assisted by the ocean, as described below under the head­
ing of " Goast-line." 

It is clear that the streams have been rejuvenated by the 
recent uplift of the land subsequent to the peneplanation 
of the old land surface. In view of the fact that particu­
lars are not available with regard to the course of the old 
streams on the coastal peneplain before its uplift, no deduc­
tions can be made from the observed amount of erosion of 
the beds, or the height of the streams at the coast above sea­
level, as to the actual amount of erosion since the uplift of 
the surface. The height of the creek-beds at the top of the 
falls is, in the case of larger creeks, about 300 feet above 
sea-level, or about 200 feet below the normal level of the 
remnants of the peneplain at the present time. 

No alluvial deposits have been formed in these streams, 
as the rock-waste which finds its way into the creek-beds is 
carried seawards since the beds are not yet graded. Allu­
vial deposits of small extent have been located, and in a few 
cases profitably worked, on the old peneplain remnants, but 
these represent deposits formed by the streams of the old 
base-levelled surface, when the grade became too flat to 
allow of their being carried to the sea. 

(e) Coa.t-I ..... 

On the whole, the coast-line is very regular, without any 
very marked projections (certainly none which can be 
definitely named). and without any really important inden­
tations, although two (Granville Harbour and Trial Har­
bour) have been utilised at times commercially. The gen­
eral aspect is that of a barren, wild, inhospitable, rock-

, 
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bound coast. Photo . No.6 shows a typical peep of the 
coast-line of this region . 

The general regularity of the coast-line is not surprising 
when it is realised that it has been formed by the faulting 
of an already peneplaned surface. It does not necessarily 
follow that the strand-line at the present day represents the 
old fault-line, and it is in fact unlikely that it does so, since 
marine erosion bas been active, and must to some extent 
have modified the form of the strand-line. This modifica­
tion has been assisted by the character of the rocks, and also 
by their structural features. The granite is usually hard 
and resistant, and often the coolaet-rocks form small pro­
jecting rocky points along the coast, owing to their hardnes8 
and resist.ance to the attacks of chemical agencies. The 
serpentine has been worn down with comparative ease. The 
way the structural features of the rocks may modify the 
sculpturing of the coast-line, and assist the ocean in its 
work, is well illustrated by Photo. No.8, which shows how 
the parallel fissuring of granite on the ooast assists the sea 
in its inroads. 

The streams are not of sufficient magnitude to have any 
very marked effect. but still the effect is noticeable, and 
slowly but surely the tendency is to form indentations in 
the coast-line where the streams empty from the raised land 
surface. 

At different points along the coast-line are isolated rocks 
separated from the land, but no islands occur. 

Flat jutting reefs occur at. several points, particularly at 
Trial Harbour; the Ie harbour" is, in fact, formed by two 
such reefs. The southern is the more prominent, and 
extends sea wards for several chains; it is uncovered at low 
tide, but always covered at high water, when it forms a 
dangerous point. It is really a flat ledge of serpentine 
which has been woru down by wave-action. The northern 
reef of the <I harbour" is not so prominent, and is covered 
even at low water, although here, as at several other points 
along the coast, the presence of the rocky ledge at no great 
depth is made evident by the breaking surf. These jutting 
reefs are illustrated in Photo. No.7, which gives a good idea. 
of the southern portion of the coast-line. Its nature fur­
ther north is far less hospitable, cliffs often rising precipi­
tously within a few yards of the water's edge. The general 
nature of this portion of the coast is illustrated in Photo . 
No.6. 

In the early days of mining on the Heemskirk field, and 
on the Zeehan field, Trial Harbour was largely used for 
landing meu, machinery, and supplies. The reefs afforded 
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scanty protection, and vessels could only approach in fine 
weather) and even then it was necessary for them to anchor 
some distance off-shore, a landing being effected by means 
of hoats and lighters on to a jetty which was erected on the 
beach. Thus the so-called" harbour" is merely an open 
roadstead , exposed to the full force of the weather from the 
north-west, west, or south-west. 

Granville Harbour has cedainly a better claim to the 
name, although it is not of large size. It belongs in reality 
to the North Heemskirk field. No other indentations of 
note occur. 

The coast-line bas a general north-westerly trend. 
Sand-dunes occur to the south, towards the mouth of the 

Little Henty River, but are not very extensive; their effect 
in deflecting the mouth of the river is noted elsewhere. 

The coastal cliffs have modified the topography in an 
interesting way, viz., in causing the more rapid wearing 
down of the edge of the coastal peneplain. It is not sug­
gested that this action has really any causal connection with 
the sea coast, for it would have taken place where any such 
scarp as that formed by these cliffs was exposed. Where an 
edge such as that presented hy the top of the coastal cWl. 
is exposed to weathering agencies, it must be denuded and 
worn down more rapidly than similar rocks outcropping on 
a level surface, owing to the additional area exposed to the 
weathering action, and to the assistance afforded by gravity 
and by surface-waters in rapidly removing the products of 
disintegration. The process is hastened by another factor: 
at short intervals along the edge of the scarp streams are 
engaged in cutting V-shaped valley openings, thus giving 
an increased surface for wearing agencies to act upon, and 
this must result in the ridges between consecutive valleys 
being eroded much more rapidly than would otherwise he 
the case. The net result of these proce~es will be that the 
level of the coastal cliffs will be lowered more rapidly than 
that of the peneplain further back from the shore, and 
therefore the slope of the surface in this vicinity does not 
represent the true slope of the old peneplain. 

It is interest.iug to note from the Admiralty Chart of 
Tasmania that at a distance of l5! miles due west of 
Remine the sounding is given as 85 fathoms , at 31 miles 
west of the same point 91 fathoms. In both cases shells 
were recorded. At 6! miles north of the latter sounding 
the depth recorded was 95 fathoms. At Oooan Beach 
the recorded depth is 12 and 13 fathoms at It mile from 
the shore. 
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2)-THE RELATION OF THE TOPOGRAPHY TO THAT OF 

ADJACENT REGTONS. 

_·0 discussion of the topography of the district can be 
rded as complete without some reference to adjacent 
ns. especially when several of the physiographical 

hi are distinctly comparable. 
Tbt" coastal peneplain which has been described imme­
t~ly suggests a comparison with the remnants of the 

.w: peneplains which exist in adjacent districts, and such 

.. mparison serves to confirm the conclusions which have 
D arrived at for explaining the mode of origin of the 

I plain described in this report . 
... I -h a comparison as that suggested has previously 

made by Mr. L. K. Ward,(' ) who correlates this 
I peneplain with that of the Balfour field, and con­

that both belong to the same physiographical 
as the old flood plain of the Pieman River and its 
laries between Mt. Black and Parson's Hood, and 

's Plains on the Corinna-Waratah Road. The 
<PDSive peneplanation of the old land surface is 

ed by Mr. Ward as belonging probably to Pleisto­
time,(') on the evidence supplied by the occur­
oC huge glacial erratics of West Coast conglomerate 

porphyroid in the old river gravels in the North 
0.,.,., .. district. The writer has recently examined por­

of the north-western extension of the old Pieman 
plain,(,O) and is quite in accord with Mr. Ward's 
ation of this area with the coastal peneplai n of Mts. 

our and Heemskirk. 
Further to the south, the coastal plain is seen to be 

T muous for many miles, and to extend back to the base 
c West Coast Range. The portion of the plain to 

lOuth of that described is drained by the Henty 
H. but is undoubtedly portion of the same old pen~ 
f!'d surface. This has been recognised by Mr . 
. (11) who also agrees in correlating the plains, and 

ates that the coastal peneplain extends southwards 
to beyond Point Hibbs and apparently to the foot of 

J unction Range. JJ 

(amediately to the north of the area described in 
report, i.e., the North Heemskirk-Pieman district, 

(') Vide 0601. Sun. 'j'as. Bulletin 10, pp. 14, 15. 
(') Vid~ G60l Surv. Tas. Bulletin 6, p. ::16. 
(III) Vide Geo1. Surv. Tas. Bulletin 16, pp. 4, 5. 
(I) Vidt G6OI. Surv. Tas. Bulletin 16, p. 2:1. 
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the country has not been examined in detail. but 
undoubtedly belongs to the same old .peneplain, ~hich 
is being dissected at the present day ?WlIlg to the re,Juve­
nation of the streams by a comparatively recent uplIft of 
the old base· levelled surface. This area is actually con­
tinuous with that of the P. -dfour district further north, 
forming here really part of the Pieman River component 
of the unit. 

The area surrounding Zeehan , to the ,imme?iate w~st of 
the B.eemskirk Range. has been descnbed ltl detaIl by 
Mr. Ward, C 2) and fOrlns part of the LiUl-e Renby 
peneplain. 

The average height of the Heemskirk component of the 
Little Henty peneplain is 600 feet ,above sea-level 
and its slope seawards about 100 feet per mIle j these fig~res 
agree fairly well with those established for other portIOns 
of lhe physiographical unit. 

As more detailed informalion becomes available with 
the extension of the work of the Geological Survey, it 
becomes more and more certain that the correlation of 
various areas of pene-planation is justifiable, and in fact 
essential to explain adequately the structural features. 
The importance of this correlation has been pointed out by 
Mr. L. K. Ward, who remarkse ' ) that if a close compari­
son of the Little Henty and Pieman peneplains can be 
made, the remarkable uniformity of heights indicates that 
C C the crnstal deformation which has revived the river sys­
tems and started the dissection of the peneplains has 
caused a simple negative movement of the strand-line such 
that a considerable area remained at an approximately 
equal height above sea-level." 

The writer quoted above has in another publication(If') 
called attention to the strikin~ fact that several peaks of 
the west coast, although wldely separated, U rise to 
approximately the same altitude, as if they constituted 
residual fragments of a former base-levelled surface." 
The peaks referred to are Mts. Heemskirk and Agnew of 
the Heemskirk Range; Mt. Zeehan, Mt. Livingstone, and 
the Parson's Hood of the Meredith Range; ML Ramsay, 
Mt. Bischoft', and various peaks of the Norfolk Range. 
The appearance of these eminences when viewed from any 
one of them is very_ striking, and the suggestion is an 
attractive and interesting one, but in view of the tr&-

( II Jill,. Gool. StU'v. Tas Bulletin 8, liP. 9-1~. 
(PI) J'iie Ueul. Su.r.... 'fIlS. Bulle&in a, p. 12. 
(I') J' i/W! G60I. Sur.... Tas. Bulletin IU, p. 1:). 
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n;tendous amount. of denudation which has taken place 
Slllce the formatlO.n o~ the hypothetical peneplain, the 
remnants cannot, III lIght of the information available 
be corr~lated for certain. As the abovementioned write; 
has POlllted ou~, if such a peneplain as that suggested 
was .devel~ped, It must have been in the period between 
the IrruptlOll of the Devonian granite, and the formation 
of the basal Permo-Carboniferous beds. Obviously then 
lhhe topography must have been intensely modified sinc; 
t e base-levelled surface was developed. 

(3)-RELATION OF TOPOGRAPHY TO GEOLOGY. 

In the South lIeemskirk district the relation of topo­
graphy to ~eology is not marked. The bulk of the moun­
tam .range IS granlt..e. the coastal peneplain is granite ser­
pentlJ~e. .gabbro-amphibolite, and slate and sandstone. 
Thus It wlll be seen that in general the main topographical 
feat~res have not been determined. by the geological for­
matIOns. 

The structure of the granite massif is dealt with else­
whereel): the huge mass. of granite has been forced up 
along a hne of weakness mto the overlying strata. The 
IUrface of the mass as it consolidated. was approximatel 
dome-shaped, .the igneous rock doubtless rising to a muc~ 
~reater elevahon along the line of the present mountain 
~ nge than near the sea-coast. In the long cycle of denuda­
_()Jl whICh followed, the whole of the overlying cover of sedi­

mentary rocks was removed, and the western extension 
uffered penepianation with the surrounding rocks. 

Harder an~ soft~1" rocks alike were worn down to a com­
won level III lh:s a.rea. The streams cut their way back 
mto the mount~in range, and the form of the massive 
dome was Illochfied. but the original inequality of the 
l~neous rock surface was too great to allow of its rOOuc­
tlO~ to gelleral base level in the time during which de ra­
dahonal forces ~el"e active. Had the rock been less statle, 
and more readily attacked by weathering agencies, the 
range would have been much reduced. in elevation. Thus 
the formatt~n of the mounta~n range is due primarily 
~ the geologIcal structure, and Its elevation is greater than 
l~ would otherwise be owing to the resistance of the par­
tICular rock -type to weathering. 
. In the development of .the coastal peneplain, as men­

tIoned above, all geologlcal formations have suffered 

("> I ilk iR:.! ra, p. 90. 
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degradation, and granite, slate, sandstone, serpentine, and 
gabbro-amphibolite have been worn down to a common 
level, giving another indication that the period of denuda­
tion must have been of long duration. 

Since the uplift of the old plain the action of weathering 
on the different rock-types has been effectual in carving 
them to a different extent. This is noticeable along the 
coast, where the granite cliffs alwa.ys are near the water's 
edge and slope steeply J while the serpentine hills are back 
some distance from the sbore, with a plain of varying 
width from their base to the shore, and only a few feet 
above sea-level. The valleys cut in the serpentine, too, 
are wider and shallower than those carved in the granite 
or contact sedimentaries. 

The hardness of the rock.type has in some cases materially 
influenced the- rate at which the streams have cut back 
their channels. This is well illustrated by Serpentine 
Creek, which has cut back with comparative ease and 
rap:dity through the softer serpentine near the coast, until 
reaching a band of very hard diopside rock , which has 
retarded the progress of the erosion. Thus falls exist 
here, caused by the hard rock encountered . It is noti~ 
able in this locality that as the stream has cut back more 
rapidly, the surrounding rcoks have been more quickly 
eroded and removed , and a comparatively broad valley 
formed. Somewhat similar effects are noticeabte in several 
of the other creeks where hard contact rocks are developed. 

The hardness of the rock.type has also modified the 
sculpture of the coast-line, the resistant contact sedimen­
taries forming rocky points. Calcareous bands have acted 
in an opposite way, and have caused a very marked honey­
combed weathering . 

The influence of the coastal sand·dunes on the positions 
of the dehouchures of the rivers has already been noted . 

On the hill slopes, and to a less extent on the old pene­
planed surface, the quartz·tourmaline veins and dykes 
stand out in marked relief from the weathered surface of 
the granite, sometimes standing out in bold relie f for 6 
or 8 feet. These dykes do not influence to any great extent 
the development of the main physiographical units. 

Reference has been made to the possibility of t he summit 
of the Reemskirk Range representing a remnant of a very 
old peneplaned surface: it is worthy of note that this sur­
face is granite, similar to that occupying a considerable 
area of the coastal peneplain. Again, the rock in the creek 
beds and at sea· level along the whole of the northern por­
tion of the old plain is granite. Thus the degradational 
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processes at work dUring the three cycles of erosion of 
which records are preserved have acted largely on the 
same rock-types. 

(4)-THE RELATION OF TOPOGRAPHY TO .MINING. 

It is important to consider the economic bearings which 
the topography may have upon the development of the field. 
This may conveniently be done under different headings, 
considering the topography from different points of view. 
The a.spects of the question to be dealt with will include 
(a) transportation facilities, (b) prospecting and exploita­
tion, (c) water-supply, (d) power. 

(a) Transportation ]t'acilities. 

Little need be said under this heading, as the question of 
access has already been dealt with . 

The topography has on the whole been favourable to 
communication and transport. From the description given 
above of t.he physiographical units, it will be clear that one 
unit (the Heemskirk Range) would have proved a seri­
ous obstacle, but fortunately the presence of the other main 
unit (the Little Henty peneplain) has provided a compara­
tively easy route of access from the nearest town and rail­
way-station-Zeehan. Tbe main road has been described; 
the grade on tbe whole is good, as the ridges of the old 
peneplanen surface have been followed where possible . In 
some places minor deviations could have been made advan­
tageously. No serious obstacles were encountered , but &8 is 
to be expected, the dissection of the peneplain by the reju­
venated streams has placed minor difficulties in the way. 
As the valleys of these str~ams are mostly youthful, the 
sides slope steeply, and side-cuttings have been necessary, 
although no bridges (apart from culverts) have been 
required. 

In considering a tram route for the South Heemskirk 
field, the same dissected peneplain will necessarily have to 
be traversed, and tbe broken nature of the surface presents 
obstacles which will probably prove on a close examination 
to be mucb less formidable than they appear at first sight. 
No attempt was made to prepare a detailed contour map of 
the district in the time available, but from his general 
examination of tbe country which would be traversed the 
writer believes that a practicable tram route could he 
selected, to enable the field to be connected with Zeeban. 
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The influence of the topography has heen to lengthen the 
route between the Federation and adjacent properties, by 
which heavier pieces of machinery could be taken out from 
Zeehan, or tin-oxide taken in, since it has been necessary to 
follow the old peneplain and wind round the end of the 
mountain range. ThE' foothills of the range have some­
what increased the difficulty. A pack-track constructed 
over the southern end of the range has shortened the dis­
tance between the Federation Mine and Zeehan by about 
2 miles, but the grade is so steep when rising from the plain 
on the southern side of the range, and descending again on 
the western side, that the utility of the track is limited. 

Several foot-tracks cross the button-grass plains to vari­
ous properties. The fact of these pLains being free of tim­
ber tends to facilitate transportation to properties which 
are not connected with the road with well-fonned tracks. 

(b) PTMputing and h"'1)/oitation. 

On the whole the topography of the district is favourable 
to prospecting and exploitation of the mining properties; in 
particular cases it is distinctly unfavourable to exploit.a­
tion. 

The existence of the old peneplanecl surface free of tim­
ber, the dissection of this surface by presput.-day st.reams, 
and the cutting back of thes€' streams into the mountain 
range are factors which have distinctly aided prospecting. 
Outcrops are located with comparative ease, and they may 
frequently be traced on the su rfare for considerable dis­
tances with a minimum of work and expense. The streams 
are usually steeply graded, and do not offer many facilities 
for the lodgment of detrital ore derived from the deposits. 

Properties on the coastal plain (excepting those at the 
edge thereof) are not as a rule helped very much by the topo­
graphical features, as thE' strE'ams have not yet cut down 
their channels to a sufficient depth to allow of deep level 
adits being driven. Shallow aclits have sometimes been 
driven to exploit ore-bodies exposed on the surface, in some 
cases without justification, ov'ing to the shallow depth avail­
able. Shafts will in most casE'S be necessary whE'n pE'rman­
ent work is undertaken on these mines. 

Properties such as the Cliff "fine , 011 the sea-coast, benefit 
considerably from the topography, as adits may be driven 
from the cliff face with advantage. 

\Vhere properties such as the Federation Mine are situ­
ated on the slopes of the range , they derive immense advan­
tages from the topographical features. The occurrence of 
outcrops on the hill-slopes , and their dissection by the gorges 

of the creeks, enables the ore-bodies in certain cases to be 
teste~ a~ considerable differences of level without any 
explOitatiOn work. In the case of the property mentioned 
above, the locality is particularly favourable for the 
de~elopment of various ore-bodies from adits, which may be 
drIven, (a~ from. the general westerly slope of the hillside, 
(b) [rom eIther Side of two creeks which have cut d~eo val­
leys in the hillside, (c) from the eastern slope of t.he hill 
towards the Cumberland dam. The machinery may be 
brought by the comparatively level plain, and erected at the 
foo.t of the hill-slope, from which the ore may be lowered 
~ It. by self-ac~ing inclined tramways. There is unlimited 
tlpplllg-space tor waste material, and water troubles are 
reduced to a mini.mum. 

In the case. of the higher portions of the mount-ain range, 
the. country IS rugged and often precipitous, dissected by 
varlOu~ streams, and often overgrown with heavy timber 
and thick ~rub, and thus serious obstacles are presented by 
topographical features to the prospecting and exploitation 
of tbis little-known locality. 

(c) Water-wpl'ly . 

The question of rainfall is considered indepelldently in the 
section on " Meteorology," which should be read in this 
connection: it is sho\\'n that the average ra infall is about 100 
mchee per annum in the district, and that at no season 
of. the year is the rainfall negligible, the average for the. 
drtest month (February) being over 4 inches. 

Th-e 9ue~tioJl of wa~er-supply is important to the mining 
compallles :nterest.ed III the district . 
~he inft.uence of the mountain range is in the direction 

?f lIlc~easmg the amount of precipitation, but the water 
IS rapl~ly conveyed. to the sea by the various members of 
the dramage system. On account of the nature of the soil 
th~ tende-ncy is for the water to drain off comparativel; 
qUl~kly after the cessation of rainfall, although the areas 
of timber and scrub tend to act as reservoirs to some extent. 

<?n the whole, the. question of water-supply is not one 
whICh need cause senous anxiety to the mining companies 
on the field, as the supply is in most cases sufficient for 
present purposes. 

The question of power is dealt with elsewhere and in 
this respect the field is seen to be favourably situ'ated.. 

For dressing purposes, the supply of water has proved 
sufficient in all p~operties worked up to the present. If 
more water for thIS purpose be needed in the ca!te of the 
Federation Mine, an additional supply may be obtained 
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from Packer's Creek by means of a race following the 
general course of t~e old \Vest <?umberland Company's 
race, but situated higher up the hIll.. . 

In sluicing some of the det!'1ta1 matenal ~m the higher 
ground at the Federation Mme,. the questIOn ?f water­
supply becomes important, but IS beat dealt wIth when 
describing that property.(") . 

Small patches of alluvial material h~ve. been shuced from 
time to time in different parts of the d18tn~t, but the water­
supply has in most localities proved suffiCIent for the work 
to be done. In one locality particularly , however (the 
flats near the Agnew Creek, south of Mt. Agn.ew), the 
scarcity of water has hampered operatlons consIderably, 
but it is doubtful whether the grade of the deposits would 
justify the cutting of fairly long races through heavily-
t~mbered country to brmg water o~ to ~he. ground. . 

Although in the North ~~mskJrk dlstr;~ .the alluVIal 
deposit6 are of great economIC Impo~tance , ( ) ill the S~uth. 
Heemskirk district they are sroan m extent and of mr~lOr 
importance, and the question of water-supply for workmg 
them is not so urgent. 

(d) Pou'". 

The topography of the d~strict has an exceedingly import­
ant bearing on the q~eshon of power , and so~e at least 
of the mining compames concerned are exceptIonally well 

situated. h h h' h 
In a region where the rainfall is variable, alt oug Ig 

at certain seasonS of the year, where the streams do not 
carry a large volume of water, and m~re particul~rly where 
the volume is liable to fluctuate consIderably owmg to the 
fairly rapid draining of the precipit~ted moist,?re, ~he 
question of storage becomes paramount III the ~nslderabon 
of water-supply; in considering power , 9n addItIonal factor 
demands attention, viz., the storage ..If the water at as 
great an elevation as possi?le, with a prac~i<:&ble means .of 
exit from this storage basl1l : T.hese condltl?llS are satis­
fied in the district under reVIeW 11l an exceptIonal way. 

The Cumberland Creek was of comparatively small 
volume and varied with the rainfall , .but fi?~ed throug~ a 
wide valley (believed to be of glaCIal OrIgin) at a high 
elevation, the outlet to which was a nar~ow g?rge, belo~ 
which were falls several hundred feet lD heIght. This 
outlet of the creek was dammed by an embankment about 
a chain in length , and about 25 feet in height, with the 

(115) Vide infra, pp. 291 - 20b. 
(1'1') ride Ge,,1. Surv. Tas. Ilerort 6. 
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result that the water of the creek was thrown back over a 
mile, and a large body of water impounded at a consider­
able height, the storage basin ~eing so si~ated th~t water 
could be delivered on the plam below WIthout difficulty. 
Thus the Cumberland Dam was formed. It has been esti­
mated that about 100,000,000 gallons of water are 
impounded in the present dam. An accurate contoured 
survey of the catchment area was not made, but a gen~ral 
examination was made, and it is certain that the helght 
of the embankment could be raised without difficulty, and 
that if this were done (with a corresponding increase in 
the height of the by-wash, by which the surplus water 
escapes by an adjacent gorge) the storage capacity of the 
dam would be enormously increased. By such an increase 
several mines could be provided with power, and as the 
catchment area is about 1600 acres (which could be slightJy 
increased by cutting short races from the head-waters of 
other creeks) , such an increase in storage would be advis­
able if the dam were to be largely drawn upon for supplies. 

The dam is situat.ed at an elevation of 500 feet above 
the coastal plain, and so provides excellent facilities for 
the generation of power. 

From the description given of the rainfall in another sec­
tion of this report, it is clear that at no season of the year 
is the rainfall negligible. In such a case as the present, 
where mines may be depending on the dam for power, it 
i! important that a constant supply of water should be 
maintained throughout the year. As the amount of water 
flowing into the reservoir depends directly on the rainfall, 
it is essential that as much as possible of the surplus rain­
fall of the wet season should be stored to maintain the 
supply over any exceptionally dry season which may be 
encountered: this has already been shown to be possible 
by increasing the height of the embankment and 
by-wash. 

- In this connection the heavy timber on the slopes of the 
catchment area of the dam is an advantage, for it means 
that after a period of heavy rainfall the water is retained 
longer in the soil; as it drains off more slowly into the 
dam it may consequently be utilised to far better advan­
'age than if it ran off rapidly. 

Reference has beEn made above to the possibility of 
-lightly increasing the catchment. The head-waters of the 
Cumberland Creek are separated from those of Packer's 
Creek by a high, narrow ridge: it is possible that by 
means of a comparatively short race the head-waters of the 
latter creek maybe diverted into the Cumberland Creek 
and so inw the dam. 



:16 

Thus it will be seen that the Cumberland Dam offers the 
combined advantages of-

(0) Elevation, resulting in maximum power from a 
given volume of water j 

(II) Catchment in an area of high rainfall during the 
major porLon of t.he year; 

({') Facilities for enormously increasing the storage 
capacity at a very low cost; 

(d) Proximity to several mining properties on both 
southern and western slopes of the range, mean­
ing short races and pipe columns. 

An mteresting point with reference to the drainage of 
the area is ra;s(d if water from the Cumberland Dam be 
used for power purposes at, say, the "''''ederation Mine. 
Naturally the Cumberland Creek flows into Pyke's Creek, 
and thence to the ocean by the Little Henty River. From 
the Federatjon plant, however. the spent water would 
empty into Packer's Creek. and would be conveyed by this 
creek direct to the orean. entering at a point about 3t miles 
north-west of the mouth of the Little Henty. 

\Vith regard to the embankment of the Cumberland 
Dam, it is worthy of not.e that it has been constructed. and 
faced with granit-e quarried from the immediate vicinity. 
The granite is the normal coarse pink granite of the dis­
trict, fully described elsewhere, the granite here contain­
ing black tourmal.ne as well as a small amount of biotite. 
The embankment appears to be substantially built, and 
the height could be increased without any rebuilding of the 
present wall. 

Apart from the Cumberland Dam, the steep slope of the 
mountain range has been utilised in a small way on several 
properties for creating a head of water to generate power 
on a small scale. 

Descending from the mountain range, it is noteworthy 
that on the dissected coastal peneplain also attempts have 
been made to utilise water for the generation of power. 
Vlater-wheels have b~n favoured in several cases: in one 
instance water has been brought by a short race and utilised 
for a breast-wheel; in another the water has been brought 
in by a rac",. a certain head obtained, and not really 
utilised, as the water merelv drives an overshot water­
wheel. On the plain, however, the streams have not cut 
their val1eys deep enough to allow of more than a merely 
nominal head be:.ng developed. 

When the relation of the coastal plain to the strand­
line is considered. it is evident that there is opened up a 
potential source of power. for the coastal cliffs slope steeply 
to the shore, and althongh the streams have cut their way 

down to varying extents into theee cliffs, there is fre­
quent.ly from 200 to 300 feet of pressure available from 
the creeks. Unfortunately few of the properties are so 
~!tuated that they can take advantage of these natural 
facilities. and in no instance, up to the present, has power 
been utilised in this way. The plant of the old Cornwall 
Company was situated on the shore, but a water-wheel was 
installed, which did not make use of the available pres­
sure. In the case of the Cliff Mine, however , instead of 
working the battery on top of the cliffs by means of a 
water-wheel, the plant should unquestionably be trans­
rerred to the base of the cliffs, and power generated by 
means of a Peltou wheel which would utilise the avail­
able head of water. Doubtless with this end in view, the 
present owners have diverted the water from one or t.wo 
maIler creeks, and a site certainly exists which could be 

u. ... ed for the storage of water in a comparatively wide and 
shallow creek bed Oll the plain. 

(5)-METEOROLOGY 

Yo accurate figures are available w:th regard to the 
rainfall in the Heemskirk district, as no records have been 
kept. so far as the writer is aware. The amount of pre­
'ipitation is undoubtedly heavy, and approximates closely 
to that recorded for Zeehan , which, as will be seen by 
reference to the accompanying map of the district (Plate 
I [ ) is only about 9 miles distant in a direct line , about 
. ast-north-east It is likely that the rainfall on the 
Heemskirk Range is somewhat heavier than that recorded 

r Zeehan, on account of the much greater elevation of 
the range, which is about 2000 feet above the town. 

The accompanying tables, compiled from the monthly 
rain maps supplied by the Commonwealth Meteorologist, 
~ive an :dea of the annual rainfall for several years, and 

so of the annual distribution of this rainfall. 

TABLE I. 
.-I I't'ragf .I nnual Rain/all in lnc/tf'fl 

190i 
1905 
1909 
1910 
1911 
1912 
1913 
1914 
Average annual 

at Znhan. 
101·4.0 
96·7S 

10S·30 
116·14 
95·97 
90·52 

104"17 
SO·94 
97·S9 
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It will be seen that the average annual rainfall for 
Zeehan is 97-89 inches. At Heemskirk the average is likely 
to be somewhat higher J and would approximate 100 inches 
per annum. 

Table II. shows the annual distribution of this rainfall, 
and makes it clear that at no period of the year is the rain­
fall negligible . February is the driest month of the year, 
with an average of 4·24 inches, while July is the wettest 
month, with a record of 10·15 inches. It is seen that for 
seven months in the year (April to October) the average 
rainfall is very high, being 9·52 inches. With such a high 
rainf all at one period of the year, it would obviously be a 
simple matter, if a storage areA were available, to conserve 
sufficient water to tide over the summer months, in the 
case of mining companies depending on water for mining 
operations. Attention is called elsewhere to the fact that 
a magnificent storage area is available on the South Heems­
kirk Tinfield which can be utilised for the purpose men­
tioned 

Hail is not uncommon in the winter months, and snow 
sometimes falls on the higher ground, where frosts are 
frequent and severe in the fine weather. The district 
is subject to very boisterous weather , wind from the west 
and south-west being very severe, and often continuous 
for comparatively long periods. 

\Vith the exception of the Little Henty River , draic.­
ing the southern part of the field and much of the coun­
try to the west, the streams are short, and comparatively 
Ullimportant, rising in the mountain rSllge alld flowing 
westwards into the ocean. Much of the western slope 
of the range is coverecl with button-grass, and has little 
depth of soil. Even this soil is very o~en, containing 
much quartz gravel derived from the decomposition of the 
granite, and , in consequence, does not retain moisture for 
any length of time after a fall of rain. In some of the 
more sheltered valleys are belts of timber and thick scrub, 
and such localities would favour the retention of moisture 
for a rather longer time: i.~., they would , to some extent, 
act as reservoirs for the creeks after a fall of rain . Most 
of the st reams, however , rapidly show the effects after 
a few days' dry weather. Fortunately, the existence of 
an excellent high-level storage ba~in (the Cumberland 
dam) places several of the properties on an excellent foot­
ing with rega rd to water-supply, and renders them quite 
independ£.nt of the inevitable fiuctull.tion of the smaller 
streams in the summer time. 
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(6)-TulBER AND VEGETATION. 

Brief reference must be made to the vegetation occur­
ring in the district. 

The coastal peneplain is generally covered with button­
grass, through which the underlying granite outcrops at 
frequent intervals. The depth of soil is usually small, 
and sometimes considerable areas of practically bare 
granite are exposed. In the crepk beds, however, thick 
scrub and stunted shrubs are usually mel with. No tim· 
ber of any consequence occurs on the peneplain to the 
north of the Trial lIarbour Road; on the final descent to 
the old township there is fairly thick scrub on the north­
ern side of the road, on the southern slope of the spur 
along which the roarI winds. South of the road, towards 
the Little Henty River, timber and scrub are abundant. 
It is a striking fact that the change in the nature of the 
vegetation coincides with the change of soil, resulting from 
the decomposition of different rock-lypes. The Pr&­
Silurian slates series yields a clayey soil, which supports 
a luxuriant growth of timber and undergrowth, not only 
in the vallevs. but also on the sides and summits of the 
ridges. This tangled undergrowth is quite impenetrable 
in most places. The timbers noticed included myrtle, sas­
safras, leatherwood. horizontal, musk. and dogwood; some­
time!:! groups of gum and blackwood were noticed (although 
comparatively few of the latter). An agreeable change 
from the thick undergrowth (with abundant bauera in 
places), is an occasional patch of open myrtle forest, with 
" man" and" cat-head" fern. 

This class of heavily-timberecl country continues along 
the valley of the Little Henty River and its tributary 
streams, as far eastwards as they were examined. 

The serpentine and gabbro-amphibolite, on the other 
hand, support rather stunted timber, although in favour­
able localities, such as sheltered Hats, the scrub is thick. 

In most of this country the scrub and undergrowth 
become more tangled and impenetrable after a fire has 
been through and destroved lhe original growth, and 
under these circulllstances the abundance of a shrub known 
as .. prickly wattle" makes travelling difficult and 
unpleasant. 

Mention has been made of the fact that the coastal 
peneplain is practically bare of timber in the northern 
portion of the area examined. This is partly owing to the 
poor soil, but not entirely so, as is clear from the fact 

that on exactly similar granite soil in certain protected 
pots on the mountain slopes are clumps of heavy timber. 

The ~arcity on the plains and on the more exposed hil1-
,:ides. is partly owing to the heavy winds, which are almost 
conhnuous in the district. The prevailing winds are from 
'lOuth-west to north-west, so that there is no protection 
II the plain. and none on many of the hill-slopes. Back 

In the range, however, and on practically all hill-slopes 
protected from the quarters mentioned, belts of excellent 
till.ber are to be found. It is to be regretted that fires 
-lave been allowf>cl into some of these belts, with the result 
that where frees have not been killed outright, manv of 
tbe main branches have died, and numerous shoots have 
made their appearance practically from ground-level. 
Thus trees (gums) which were formerly perfectly sound, 
~ncl rose to 40 feet or more without a branch are useless 

.. a source ~f first-class timber. It certainly 'is advisable 
., at these bmber areas be preserved from fire if possible. 

~everal limbered areas have been reserved by the 
Goverllment. These are shown 011 tbe accompanying map 

the district (Plate 11.). 
The. question of timber in reI.ation to mining cannot 

be said to have become acute 111 the district. In the 
C21"'f' of properties like the ClifT Mine, on the coast. suit­
able .timber would have. to be transported some distance, 
but If the need arose, light tramwavs could be run into 
he timber belts: Other properties, -like the Montagu, on 

the 011 peneplalll, have no timber immediately at hand 
but it could be secured within reasonable distance. Th~ 
F d~r~tion hEne is rather fortunately situated, as a line 
of limIted length would open up an excellent belt of tim­
bf.r which clothes the western slopes of l\ft. Agnew and 
lh surrounding peaks and spurs. 

The scarcity of timber of any description on the button­
IT&! plains becomes very evident when camps are erected, 
.1: "11 firewood ~las to be. carried long distances in many 
CI.!~... The ObylOUS solutIon of this difficulty is to pitch 
~ lp neat" a tImber belt: but this is not always practic­
.b if the camp is to be at the same time near particular 
• rklll,gs. 

Refere~lce may be 1l13.de in passing to the timbered 
muntry In the val1ey of the Little Helltv, to the east of 

rtistri.ct examined. and between the Little nenty and 
lIf>nty Rlvers. There are thick belts of timber, which do 

appear to have been exploited, in this locality. 



IV.-GENERAL GEOLOGY. 

(I)-THE ROCK·TYPES REPRESENTED ON THE FIELD. 

Before proceeding to deal in detail with the geology of 
the district, it seems advisable to summarise in a general 
statement the relations of the various groups to each other, 
to enable the reader to more readily understand the fol­
lowing discussion. 

Iuto a series of previously-consolidated sediments, COll­

sisting of slates, sandstones, and tuffs, a mass of basic 
igneous rock was intruded. Closely following its consoli­
dat~on. a huge mass of acid igneous rock, which had been 
denved from the same magma as the basic rock was 
for~ed up along a line of weakness in the crust, but con· 
sohdate~ deep below the surface. Long-continued 
denudatlOn removed much of the overlying cover of sedi­
mentar,}' r?cks, and cut deeply into the underlying basic 
a!ld a~,d It?neous rocks. Consideration will therefore be 
gIven In thIS chapter ~o the igneous rocks, basic and acid, 
a.nd then. to the seduoentary rocks and their modifica­
tlOne: Fmally, the general sequence of events which has 
!ed to the present geological structure will be described 
and summarised. 

BASIC GROUP. 

The oldest known igneous rocks of the district occur in 
the south-east. of the area mapped, and in the extreme 
southern porhon. These form two distinct areas, the 
former (near Comst?Ck) being gabbro-amphibolite, and 
the latter (near Trtal Harbour) serpentine. Although 
t~~e rocks are believed to be clo~ely related, and of 
SImIlar .age, they may, for the sake of convenience, be 
dealt WIth separately. 

Gabbro-amphibolite.-On proceeding from Zeehan 
westwards along the Trial Harbour Road, these rocks are 
firs~ encountered in a road-cutting at Comstock, about 6 
chams beyond the spot where t he Comstock Creek crosses 
the road. On the Comstock side the slates are much 
contorted near the junction, frequently dipping at a low 
angle to. the ~orth-east. At one spot there appear to be 
several mtruslve sheets of decomposed basic rock in the 
slate series, within a short distance of the contact. At 
the actual. contac~, and for some little distance beyond it, 
the greemsh basl~ rock is a good deal decomposed, and 
cannot be determmed with certainty in hand specimens. 
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J:I"rom this point onwards for about i-mile is a develop­
ment of altered slates, very difficult to distinguish 
from the fine-grained varieties of gabbro-amphibolite, 
and impossible to determine definitely without microscopi­
cal aid. The rocks are described elsewhere. C·) They are 
usually very much decomposed, and it is not easy to 
oblain fresh specimens. The soil yielded by the slates is 
very much ironstained, being reddish-brown in colour, of 
a clayey nature, and supporting a very luxuriant growth 
of vegetation, rendering accurale field work difficult. The 
rocks are andalusite slates. They are exposed along the 
side cutting of the Trial lJarbour Road to within about 
2 chains of McIvor 's north-east corner, when fine-grained 
gabbro-amphibolites make their appearance. 

Allhough the area of gabbro near the Comstock, and 
that near McIvor 's, are shown as almost separate areas on 
the accompanying map,(I9) if the country is ever made 
acces~ible, even by good bush fires, i~ may prove that there 
i~ ;t wider sudace connection. TIll!' could not be deter­
mined on this occasion with accuracv. 

The gabbro-amphibolite is Sf'en to -vary a good deal in 
texture from point to point as exposed along the road. 

Probably the rock is most typically de\'eloped below a 
hut known as )felvor·s on a bill of the same name, which 
is also locally known as " The Red Hill, " on account of 
the high iron content of the soil imparting to it a rich 
red-brown colour Below this hill is an extensive marshy 
flat (see Plate 11.). and on this flat are abundant outcropa 
of gabbro-amphibolite. 

The rock is of a general greenish colour when fresh, 
weathered specimens showing a reddish-brown crust, which 
in the coarser varieties is pitted, owing to the decomposi­
tion of the felspars. )1uch of the rock is coarse-grained, 
and is seen to be composed of abundant greenish-black 
prismatic crystals of hornblende, which were observed in 
exceptional cases as much as 3 inches in length and ~-inch 
in breadth, with varying amounts of light-greenish felspar 
forming the ground mass of the rock, and sometimes pene­
trating the hornblende crystals. Owing to the difference 
in colour of these two main constituents, the coarser vari­
eties of the rock are strikingly mottled in appearance. 
In many instances radiating aggregates of fine, needle-like 
crystals of dark-green amphibole are abundant throughout 
the rock. The coarser prisms tend sometimes to take a 

(Ii) "idt" iNfra, p. l:at. (II) Plate' I. 
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radiating habit. Magnetite is not uncommon, in mas..~ 
up to i-inch in diameter. Sporadic crystals of pyrrhotite 
are present throughout the rock, and occasionally tufts of 
a soft greenish mineral resembling chlorite are noticeable. 

The. texture of the rock varies from very coarse to very 
fine; III the latter the component minerals sometimes cao­
not be determined in hand specimens, although this IS 

rather exceptional. 
Towards its western extremity the rock appears as a 

compact dark-green rock, with pale-greenish veinlets. In 
this locality a noticeable feat.ure at several points is the 
abundant iron ore scattered about on the surface. This 
is freq':lently nodular limonite, or consists of grains of 
magnetIte cemented together by limonite. It appears to 
be .several feet thick in places. It is secondary iron ore, 
~enved from the decomposition of iron-bearing minerals 
111 • the gabbro-amphibolite, the included magnetite being 
prunary, and set free from the body of the rock as it 
weather~. The nature of this iron are appears to have 
been mIsunderstood, and the material mistaken for the 
gossan capping of a lode-formation, for several shafts have 
been sunk to shallow depths. 

The northern and eastern boundaries of the basic mass 
were not traversed, as they belong in reality to the Com­
stock district, which is not dealt with in this bulletin. 
Part of the no~thern and the western boundaries are, 
however, approxImately mapped on the accompanying 
general map of the district. Several attempts were made 
to trace the south-western and southern boundaries but 
this was found impossible to accomplish in detail, ~wi~g 
to the dense undergrowth, through which there are no 
tracks and few rock outcrops. A passage was forced 
through the scrub along several lines , and sufficient was 
seen to satisfy the writer that no unbroken connection 
exists on the surface between the main gabbro-amphibo­
lite mass, and the Trial Harbour serpentine. It would 
appear, however, that there is a cOllnection at no great 
~epth . below the .surface. In at least one locality an 
mtruslve mass of Igneous rock was obSol'rved which merits 
special.notice. The general nature of the occurrence, and 
a description of the surrounding rocks, is given in another 
place . eO). The small outcrop exposed indicates dyke form 
for the igneous rock, Qut its srruclure suggests "Plutonic 
affinities. The rock is green in colour, and varies some-
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what in texture, from close-grained to medium. In the 
former \'ariely are fairly abundant inclusions of light­
coloured .cherty fragments of very irregular shape, up to 
about I lllch ac~oss. The groundmass is pale-green, but 
can.not be defimtely resolved. In the medium-grained 
variety, ~lOwever, three minerals are distinguishable in 
hand speclmens- a pale-green pyroxene or amphibole, abun­
dant gr~y felspars, and scattered grains and aggregates of 
pyrrhotite. Microscopically . further information is 
gleaned as to the nature of the rock, leaving little doubt 
as to its mode nf origin. It is seen to consist of irregular 
pale-green masses composed of minute sheaf-like and radi­
ating pleochroic crystals, and of partially-clouded crystal 
forms which frequently have a tabular habit . The green 
masses are composed of crystals of actinolite, and the 
colourle!l:s crystal forms are undoubt~dly partially decom­
posed felspars. The outlines of the aggregates of actino­
lite are nol usually sharply defined. Projecting from 
t hem and penetrating the anjacent felspars are frequently 
to be seen minute needles of actinolite. In general habit, 
however , the aggregates of actinolite partially surround, 
and are moulded on. distinguishable felspars. The latter 
sometimes show idiomorplJic outlines, although at times 
they are penetrated by actinolit!" needles, as described 
above. Although in some cas~s the original felspars are 
represented bv cloudy masses resulting from the decompo­
sition of the original mineral, in others the crystals clearly 
show multiple twinning after the albite law The twin 
lamellre are broad, and extinction angles measured on sec­
tions appl'oxill13.tely perpendicular to albile twins, show 
that the plagioclas", present is the basic lime-soda felspar 
labradorite. A little scattered magnet ite is visible 
throughout the slide, and it ic;:; noticea ble that a little 
sphene is present in a~gregates of small rounded, semi­
opaque aggregates. A patite is present in small quantities 
in scattered clear crystals. The rock is evidently a gabbro­
amphibolite, and is to be correlated with the large mass 
of this r()('k exposed about 2 mile!" to the north-east. 

Sevpral thin s~ctions of rocks collected from various points 
were examined. and a slight vari'ltion wa~ noticed in the 
structure of th~ rock in different }ocaEti.,.c:. This. how­
ever, is onl:,'- to be expected in such an area of rocks. and 
it wil1 be seen that the variations ar~ reallv of minor 
importance. the rock retaining its general ch'aracteristics 
throughout the area. A specimen collected from the cut­
ting on the Trial Harbour Road, just beyond the Com-
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stock, appears in hand specimens dark-green in colour, 
with scattered darker-coloured lath-shaped crystals. In 
thin section the rock is seen to be composed essentially of 
felspar and hornblende. Tn addition, a small amount of 
quartz is developecl, but. its habit suggests that it may be 
secondary. Ilmenite is fai rly abundant, but is largely con­
verted to leucoxene. Scattered grains of magnetite are 
also noticeable through the slide. In places, granular epi­
dote is developed as a secondary mineral at the expense 
of the felspar. TI! light-gre-flu fibres, actinolite is also 
fairly abundant, aurl is obviously a secondary mineral, 
the fibres often pell~tratillg or dpvelopine; along cracks in 
the felspar crystals. A It hough the felspars usually 
retain their crystal form, they are too c10urlfld by decom· 
position products to be determined. The crystals are usu­
ally hypidiomorphic : their relation to the hornblende is 
particularly interesting. They frequently penetrate, and 
are sometimes almost entirely included in, crystals of 
amphibole. In some cases, however, the form of the fel­
spar is evidently determined by that of the amphibole. 
The latter mineral itself i!i; light-green in colour, and 
strongly pleochroic. It occurs in broarl prismatic crystals, 
which sometimes show signs of twinning. These crystals 
have th'?: t yp ical hornblende cleavages in longitudinal and 
cross sections. Although the optical properties are cer­
tainly those of hOl·nblende the form of the crystals alld 
the ophitic structure exhibited by the felspar and horn­
blende are strongly suggestive of monoclinic pyroxene, so 
often present in gabbros. Tn this slide portion of the 
amphibole has been converted to a bright·green chlorite. 

About three-quarters of a mile on the Remine side of 
Comstock is a sharp elbow in the road, and the rocks here 
are seen to be light greenish-grey in colour. A thin section 
of a rock collected from this point indicates that the rock 
has originally been a gabbro. It consists now of a 
thoroughly chloritised and actinolitised groundmass. with 
abundant granular aggregates of epidote with some zoisite. 
There appears to be also a little dolomite in the ground­
mass. A lthough at first sight. the slide appears to show simply 
an aggregate structure, close examination reveals the gen. 
eral outlines of felspar crystals in the areas now occupied 
mainly by epidote. The relation of these pseudomorphs 
after felspar to the surrounding masses of chlorite and 
actinolite, and the general shape of these masses, suggests 
that amphibole or pyroxene (p robably the latter) has been 
replaced. The rock appears to be a thoroughly saussuritised 
gabbro. 
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This rock apparently represents al~ ~x~reme type of alter­
ation. Bands of rock in the same vIClnlty are of a darker 
green colour, and are set!n microscopically to be alt~red, 
but not to the same extent as that previously descnbed. 
Some of the fetspars have undergone a good deal of a.1~ra­
tion, while in others broad twinning lamellre are falll~ly 
discernible. but are nob distinct enough for the exact plagIO­
clase to be determined. The crystals are usually lath­
shaped, and show hypidion~orphic outlines. Abundant 
green pleochroic amplnhole IS present, so~e crystals fre­
quently surrounding the felspars on three sl~e~, . and so';Oe­
times completely enclosing t~em, thus e~hl~)ltlllg typical 
ophitic structure. Th~ amphIbole has qmte lTreg~lar out­
lines determined by adjacent crystals of .t~e same mllle~al ~r 
of felspar; in places it is par~ly chlo.rltlsed. The. shde ~s 
traversed hv veinlets of appreCIable Width, filled With radI­
ating tufts" of light-green pleochroic actio?lite. About 1 
mile further along the road towards ~mllle, ne!lr a hut 
known as McIvor's the rock is fine-gramed, but still of the 
prevailing greenish tint. In thin section this r~k is seen 
to be oomposed almost entirely of green al.nphl~l~ and 
lath.shaped felspars. The latter are sometunes l~lOm,or­
phic, usually hypidiomorphio, and where the. extm~tlOn 
angles can be measured are seen to be labradortte, a hm~­
soda felspar. Her~ , as in . previous .cases, t~e structure IS 
ophitic, the amphIbole bell1g allotrIomorphlc .. Abun.dant 
grains of magnet~te ar~ scattered thr~ugh ~he .shde, WIth ~ 
small amount of llmeOlte. The amphibole IS shghtly chlon-
tised in places. . 

Some of the rock exposed in a quarry on th~ roadSide 
opposite :McIvor's hut is extremely fine-gramed, and 
resembles some of the contact-metamorphic slates which 
occur in the district near the granite contact. It i~ dar~. 
green in colour, but. no con.st~tuents can be determmed .m 
hand specimens. ThIS rock IS mtersected by numerous velll­
lets of quartz, from mere threads. up to 1~ inch in t.hickness. 
These are evidently fissure filhngs, wlth sharply-define.d 
walls, and a tendency toward~ crustificatio~. The meta~hc 
minerals present are magneb~, cbalcopynte, and ~vrlte. 
Sometimes there are several vemlets parallel and adjacent 
to each other, with veinlets extend 109 from one to the 
other, and enclosing masses of country-rock. In o,ne 
instance where a segregation of granular magnettte 
occurred in the igneous rock! this was !nter~ected by q.uartz 
vein lets. In some of the vems were dlssemmated grams of 
a fairly soft honey-yellow translucent mineral,. wit~ almost 
an adamantine lustre, which proves to be SIderIte. A 
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striking fact is the presence of abundant tourmaline in some 
of the narrow fissures. On breaking 00' a specimen along 
a fissure the black tourmaline was seen to occur in fine, 
needle-like crystals, usually with a radiating structure, 
sO.me of the needles attaining 1 inch in length. Associated 
wlt~ the tourmaline is a little quartz, and chalcopyrite is 
nO~lceable between some of the tourmaline needles, having 
eVidently crystallised later than that mineral. A thin sec­
tion cut through one of these veinlets shows that in addi. 
tion to hypidiomorphic quartz, which forms the bulk of the 
slide, there a~e present irregular fragments of felspar, a 
good deal kaohnised. From the indefinite extinction angles 
observed, it appears that some at least of the felspar present 
is mi<:rocline. The siderite is moulded on the quartz crys­
tals; In one or two cases it is slightly discoloured by limon­
ite, but is us~ally very fresh. There are scattered aggre­
gates of chlOrIte, and a few shreds of actinolite present in 
the slide. 

In some of the veins small aggregates of a yellowish­
green mineral are present, which is apparently epidote. 
None was present in the slide examined. 

The gabbro-amphibolite is so fine-grained at this point 
that it cannot be distinguished in hand specimens from 
contact-metamorphic slates which occur in the neighbour­
hood. A thin section, however, shows the true nature of the 
rock. It consists of abundant minute lath-shaped felspars, 
with abundant interstitial pleochroic green amphibole. 
Several phenocrysts of clear simply-twinned orthoclase fel­
spar are present. and other crystals appear to be albite-oligo­
clase. Scattered through the slide are bright-green chloritic 
aggregates. In ?ne part of the slide is noticed a granular 
aggregate of epIdote crystals. and a veinlet adjacent is 
filled with the same mineral. 

Another section from a slightly coarser-grained rock from 
the same quarry also shows some orthoclase as weH as plagio­
clase felspar. These minerals are intimately associated with 
strongly pleoc.broic green amphibole. which is abundant 
and quite irregular in shape. The amphibole is largely 
moulded on the felspars , but in many instances the two 
minerals are intergrown in such a wa)~ as to give striking 
H graphic" effects, recalling to mind the graphic int.er­
growth of quartz and felspar in certain granites. A slight 
variation of the same structure is shown by the development 
of aJ? imperfect radial structure in the amphibole, different 
portIO.ns of the aggregate being optically continuous, and 
enclosmg clear fragmeJlu of felspar. This structure is com­
mon in the series, giving some portions of the Tockmass a 
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C!JI -ally poikilitic texture. Crystals of c!ear seco~dary 
ite felspar are not uncommon, ~n~ occaSIOnal grams of 
dote are distinguishable. ChlOrite IS develop.ed I.n places 
the expense of the amphibole, and magnetIte I~ abun­
tly scattered through the slide in irregular grams and 
nular aggregates. 1'0 apatite was not.ced. . 

On the extensive marshy Hat below ~lclvor's the baSIC 
s under discussion are well developed. The rocks ar.e 

~her here than at some of the previously-m~ntioned locah­
.. but an examination of several thin sectJOns shows that 
· e' features are similar to those already described. No 
- vroxene is to be seeu, but green amphibole wit.h character-
· . IC cleavage and optical properties is abundant. He:e, 
gain, the habit sugge~ts that ?f pyr?xene. Labradorlte 

· lapar is present. and III one shde a httle chalcedony was 
Iticed, but this is probably secondary. as the felspars B:re 

nartially saussuritised. ~kelet-on c:ystals .of ~agnet.lte 
ot'Cur in this slide. as well as grams of Ilmemte With 
lfOucoxene. . 

A rather extreme type occurs on the roadSide towards .th~ 
western edge of the marshy Hat referred to .above. :rhlS ~s 
about the western limit of the area of baSIC rocks In thIS 
vicinity. The d~rk-green :ock is seen t:o be ~rav~rs.ed by 
veinlets of greemsh-grey mmeral. In thiS sectJOn It IS seen 
that felspars although present, are scarce, and a good deal 
decomposed.' Crystals of green amphib?le ~~e abund~nt, 
while the groundma~ is tho.roughly.sctlllohtlsed, a .lIttle 
secondary silica belllg notICeable. I~ place~. Vemlets 
traverse the slide crowded with hypldlomorphlC crystals of 
the light-coloured monoclInic pyroxene diopside. A.ggre. 
gatES of chlorite are present. and a few scattered grams of 
magnetite. . .., 

At one point an occurrence was notl.ced which IS o.f Import­
ance in throwing light on the relation of the aCid to t~e 
basic rocks. South of Section 6667M, 80 acres, charted III 

the name of R. D. Marsh, and between the southern bound­
ary of that section and th~ Trial R~rbour Road. the gabbro­
amphibolite outcrops at mtervals In a m~rsby flat. On the 
edge of this flat at one point several .vems of quartz we~e 
observed, up to 2 inches in width, cuttmg through the baSIC 
rock. The veins could not be traced far, but app~rently bad 
an approximately east and west strike. The whIte ~utcrops 
showed very distinctly iJ? the dark:col~ured baSIC rock. 
From this point the gramte contact IS distant ~et~een 20 
and 25 chains, being hidden by dens~ scrub. ~lthin ab~ut 
1 chain of the quartz-veins a black vem was ~OtlCe?-' varylllg 
in width from one·half to 2 inches. The vem-filhng appor-



40 

ently consists of one mineral) which seems to form a granular 
rna&.. On close examination abundant minute needle-like 
crystals are distinguishable. The mineral proves to be black 
tourmaline. In the immediate vicinity of the tourmaline 
vein the wall-rock (gabbro-amphihclite) is slightly silicified, 
and some diopside is developed. 

Even were the quartz veins connected with the basic 
magma, and expelled as a result of the If after-action" dur­
ing the final stages of consolidation, sucb a mode of origin 
cannot be assigned to the tourmaline, and there can be little 
doubt that thls is connected with the acid magma, and it is 
very probable that the quartz also has been derived from 
a similar source. Clearly, then, the gabbro-amphibolite 
bad consolidated before the final stages of consolidation of 
the granite. 

Serpentint:.-This rock is believed to occur at Com­
stock,CZ 1) but was not detected 011 tbis occasion, as no 
detailed examination was made of the Comstock district. 

There is , however , a development in the vicinity of Trial 
Harbour, which merits a detailed description. 

Throughout the area, at no point visited was any out­
crop noticed of any unaltered basic igneous rock, to give 
a clue as to the nature of the rock from which the ser­
pentme was derived. Microscopical sections, however, give 
some valuable information. 

Round the borders of the serpentine the rocks are usually 
much altered, but it must be borne in mind that the 
borders of the gratut.e massif are never far from the edge 
of the serpentine, and the intrusion of this huge mass of 
acid igneous rock has undoubtedly caused intense meta­
morphic efIeds on the adjacent rocks. 

The rock itself varies in colour a good. deal from point 
to point>. Weathered surfaces are usually grey to brown, 
and the rock near the surface is generally greenish·gray 
to brownish. The fresh serpentine appears normally to be 
dark-blue or black. Some specimens collected show inter­
esting gradat,ions from weathered to fresh rock : the outer 
crust is brown, grading into a greenish rock for about 
2 inches, the central portion being very dark-blue. 

The serpentine is not as handsome as some of the green 
varieties occurring in other parts of the State. It is 
usually dense and close-grained, but almost all varieties 
show magnetite in streaks and irregular scattered aggre­
gates-partly secondary magnetite set free in the ser· 

(11) n,I,' Geul. SUr\', Tas. Bulletin ~, p. ~l 
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pe~ltinisatioll of the original igneous rock, and parlly 
pnmary. 

A very interesting form of magnetite occurs in the ser­
pentine at several points, viz., radiating magnetite. 
Irregular masses occur, up to about, 12 inches across, and 
2 to 3 feet- in length . The radiating habit of the mineral 
is rather unusual, and is described below as it occurs at 
various localities. Perhaps the most typical specimens 
were obtained from t-he Nickel Reward Mine (Section 
892·M), where rosette·like masses of radiating fibres up to 
2! inches in length occur. The mineral is brownish-black 
in colour, highly magnetic and polar. Filling interstices 
between fibres and radial aggregates are masses of white 
crystalline arragonite_ It is not certain whether the mag­
netite is primary or secondary: it may have crystallised 
out as a primary mineral from the cooling basic magma, 
or have been set free in the serpentinisation of the basic 
rock, and thus have been formed by secondary agencies. 
The acconwanying arragonite certainly is secondary. 
Variolls other secondary minerals occur in the serpentine 
which may conveniently be described at this stage. In 
using the word "secondary" it must be understood that 
the minerals are regarded as secondary with relation to 
the serpentine, itself strictly speaking a secondary rock: 
the minerals referred to, however, have ben formed subse­
quently to the serpentine. 

.1 rmflonitr.-Th:s mineral is fairly abundant in certain 
localities : it was noticed particularly in the serpentine 
f onning the long reef on the southern side of Trial Har· 
bour, and in the workings at the Nickel Reward Mine on 
the hill overlooking the harbour . In the former locality 
it is sometimes associated with oolitic calcite, and occurs 
in minute, sharply·pointed, transparent, prismatic crystals: 
these crystals are usually in radiating aggregates, 80m&­
times at- right angles to the walls of the fissures , sometimes 
(in the case of narrow fissures) parallel to the walls. 
Cavities in some instances are lined with prismatic crystals 
projecting at all angles. The arragonite crystals occur in 
all sizes from microscopic size up to one-quarter inch in 
length in all cases they appear to terminate iu acute, 
needle·like points_ At the Nickel Mine the serpentine 
is traversed by abundant veinlets of this mineral, with a 
habit generally similar to that described above_ Crystals 
are usually transparent and occur in radiating aggregates, 
individual crystals attaining a length of 1 inch and 
diameter of one-eighth inch. These arragonit-e veinlets 
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attain a width of 1 inch : in the wider veinlets the 
crystals are more or less perpendicular to the walls. Closely 
associated in some cases with the arragonite are veinlets 
of the green dewey lite described below . 

Calcite.-Although not as common 8S arragol!ite, calcite 
is present in irregular masses and in veinlets in the ser­
pentine. The only locality where it was noticed was at 
the Nickel Mine. It appears uBuaBy to be associated with 
the brown deweylite described below , and good specimens 
were collected from the No.3 Arlit. In one instance cal­
cite and arragonibe occur in the a ile veinlet, the latter 
occupying the central portion of the fissure : ill this case 
the minerals clearly belong t.o two generations. 

Calcite was noticed at ODe spot as an oolitic encrustatIon 
on the walls of fissur~s and small geodes. These opaline 
translucent oolites are sometimes encrusted with minute 
needles of arragonite. 

Dolomitt'.-This mineral was noticed in small quantity, 
filling a fissure in the serpentine at the No. 2 Adit of the 
Nickel Mine. The width of the vein of dolomite is about 
2 inches. 

JI"gnesite.-Although of good quality the magnesite 
is not present in sufficient quantity to be of commercial 
value. It occurs in the serpentine both in narrow veins 
and irregular masses, up to 6 inches in Width and a few 
feet in length. It frequently shows ,light ,tains of pyro­
lusite, and the dendritic habit of this black mineral shows 
out distinctly in the white magnesite. The magnesite is 
sometimes traversed by narrow veinlets of a mineral 
resembling opal in appearance: it is 8esh.pink in colour, 
of a pearly lustre, hardness about 3'5 , and is probably 
allied to the magnesium silicates described below. 

The magnesite is always massive, and tends to break 
with a conchoidal fracture . The specific gravity is 2'44: 
it is not completely soluble in acids, a residue of gelatinous. 
silica remaining . 

Brucite.-This mineral (magnesium hydroxide) occurs 
in a rather unusual form . It is fairly abundant on the 
brow of the hill overlooking Trial Harbour, near the collar 
of the shaft connecting with No . I Adit of the Nickel 
Mine ,(U) and a litHe lower down the hill in a small open­
cut about 1 chain north of the No . 1 Adit. The mineral 
occurs in masses apparently of quite irregular shape, 
included in the serpentine, measuring sometimes several 

(It) Vide infra, p. 416 et '''g. 
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feet across. On freshly broken surfaces the mineral pre· 
sents a str:king appearance, for it occurs in radiating 
a.ggregates of fine fibres, these fibres varying in length from 
almost microscopic size to 1 inch in length . These aggre· 
gates are usually circular in section, although the shape 
is to some extent determined by adjoining aggregates, 
and the resulting rock is wh:te with a very faint greenish 
tint in places. The lustre is pearly, hardness 2, streak 
white, specific gravity 2'42. It is not, however, completely 
soluble in acids. Before the blowpipe it is infusible and 
.shows a pink colouration with cobalt nit rate. I ncluded in 
masses of radiating aggregates are disseminated tabular 
hexagonal crystals of a light greenish colour, up to 1 
inch across. These crystals have a perfect basal cleavage, 
and resemble in physical characteristics the radiating white 
brucite described. Although somewhat resembling mica 
in appearance these crystals are of brucite, the mineral 
thus occurring in two distinct forms. 

The brucite is partly converted to hydromagnesite. 
Associated with the brucite are granular aggregates of 

magnetite, slight stains of pyrolusite and of limonite, a 
little opal , and veinlets filled with a brown to black Illilleral 
resembling opal in appearance, but apparently consisting of 
a silicate of magnesium similar to those described below. 
In some specimens stains of apple·green garnierite are 
noticeable. 

Several specimens were obtained on the dump-heap at 
the mouth of the K o. I Arlit of the Nickel Mine, and others 
at the No.3 Adit, of a mineral which is probably a form of 
brucite which has not been exposed to weathering agencies 
to the same extent as the white variety described above. 
The radiating habit of the mineral is similar to that of the 
white brucite described , and the association in one speci­
men of greenish hexagonal tabular plates with the 
radiating aggregates , is suggestive. The colour is greenish· 
grey , streak white , hardness 3, specific gravity 2'48. 
Although not very hard, the mineral is tough. Before 
the blowpipe it is very slightly fusible on thinnest edges: 
heated with cobalt nitrate the colour is pink: it yields 
water in closed tube. Although it does not exac~ly cor­
respond in some particulars with the mineral described in 
text-books, it appears to be brucite , and the white variety 
described above. has been bleached by weathering agencies , 
The green brUCite from the No. 1 Arlit is associated with 
arragonite (which has crystallised later), and that from the 
No.3 Adit with calcite (also a later formed mineral) and 
aggregates of magnetite . 
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Brucite is also present in the serpentine, as dIsclosed 
by the microscopical examinat ion of thin sections of the 
rock: these are described below. 

Ojlal.-Veins of opaline silica are noticeable in a. few 
localities: ODe occurrence of this tnineral is described in 
some detail elsewhere,( 3

) as in this locality the silica 
cements fragments of rock on the surface. Little need 
be said at this stage concerning the occurreuce. 

Uhalcedon!/.-Cbalcedonic veins in the serpentine are 
not uncommon, and these are believed by the writer to be 
due to the extr~sio~ of siliceous s?lutions during the final 
stages of consohdatIOIl of the baSIC magma: this question 
has been discussed elsewhere.(U) 

Dtweylite.-Under this heading will he described second­
&!y minerals ~hich occur, fairly abundantly in the serpen­
tme exposed m the workmgs of the Nickel Reward Mine 
overlo?~~ Trial Harbour. They were noticed in varying 
quantItIes 1ll Nos,!. 2, and 3 Adits , but most abundantly 
in the No.1 adit. 
Fur~~r investigation is necessary before the minerals can 

be pOSItIvely named, There are two varietie& which have 
ce~in featu~es ~ common, but which may, upon a more 
ml1l"!-t~ exammatlO,n, :prove to be distinct minerals, although 
prehmlllary tests llldlcate that the colour is the main dis­
tinclion, one (the more common) being green and the other 
brown, The writer believes they are varieties of deweylite 
(hydrous basic silicate of magnesium). 
. Dt.wt.ylite (Grt.,en),-This green mineral occurs in veins 
lll, the serpentllle III s~ch a way as to indicate that it is cer­
tamly a secondary mIlleral. The veins sometimes attain a 
width ?f one-half inch, though they are usually narrower. 
The wIdt~ may vary f~om point. to point. In some places 
several velDS of ll:pproXl~ate,ly para.llel strike may approach 
each other, formmg a vem-hke mass 5 or 6 inches in width. 
In such cases the interstitial spacea between individual vein­
le,ta of the gree.n ~neral are filled with crystalline arrago­
Dlte. Arragomte IS a very common associate of the mineral 
and is a later-fo~m:d mineral, transparent prismatic crys~ 
tals, usually r~l~bng fr?m a centre, frequently occupying 
cracks. DendrItic markings of black manganese minerals 
~re also fre9uently Doti~d, extending outwards from cracks 
lD the .earher-formed m1Oera~. Veins are not simple, but 
branchmg fonns are sometunes noticed with included 
masses of serpentine. In one specimen cohected the green 

mineral occurs in rather irregular blebs and aggregates 
through the serpentine, and not in definite veins. It is 
replacing the serpentine in this specimen. As described 
elsewhere (,3), the mineral is much stained with garnierite 
in the No, 1 Adit of the Nickel )1ine, and it appears to be 
almo~t inyariably. present ~ the pentlandite.bearing ser­
pentIne; 10 additIon, occasIOnal fragments of pentlandite 
are noticed included in it. These facts suggest a possible 
connection between these veins and the nickel ore, but, as 
noted elsewhere, the writer is of opinion that t.he connection 
is rather accidental than essential, and that there is in fact 
no genetic connection between them. The colour of the 
mineral varies slightly through shades of pale-green and 
greenish-grey. It is amorphous and brittle, and has a. wax­
like lustre; hardness about 3 to 3'5 ; streak white. The 
speci,fic gravity is 2'44. Before the blowpipe il decrepitates, 
and IS only very slightly fusible on t.hinnest edges, when it 
changes colour to a dirty-brown. This colour rather masks 
the colour resulting from an intense heating with cobalt 
nitrate, but this colouratioll is a dirty-pink. \Vhen pow­
dered and heated in a closed tube, water is given off. Acids 
have little effect, there being a slight action (perhaps due 
to impurities), with hot hydrochloric acid. A quantitative 
analysis could not be undertaken on account of lack of 
apparatus, but some of the mjneral was selected as carefully 
as possible, and a qualitative analysis made by the writer 
to determine the elements present. These were found to be 
silica, magnesium, iron, aluminium, and traces of man­
ganese and nickel ; no calcium was present. The manganese 
and nickel are evidently impurities, and iron and aluminium 
are present in comparatively small quantities, suggesting 
that they may be impurities or replacing elements, Appar­
ently the mineral is essentially a hydrous silicate of mag­
nesium. Although it does not correspond in aU particulars 
with the usual forms of that mineral, it appears to be a 
variety of deweylite. 

Dt.wt.ylitt! (Brown).-A brown mineral which occurs 
under similar conditions to the green dewey lite described 
above, may be a variety of the same mineral. Veinlets 
occur in close association with those of the green mineral , 
which are sometimes so dark as to be almost black in colour, 
The two varieties alt:ernate in some specimens. On the 
dump at the mouth of No.3 Adit of the Nickel Mine, itself 
inaccessible, some specimens were obtained which show this 
mineral very abundantly. It occurs with calcite in veins in 

(- ) rid, 1_/,.4-. p. 417. 
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the serpentine. The two minerals are closely associated, 
although the calcite appears to be a later· formed mineral, 
the veins being between 3 and 4 inches in width. The min­
eral varies in colour from pale-green through shades of 
brown to almost black. Some of the dark amber-coloured 
varieties are translucent; it was this variety which was 
selected for the qualitative analysis described below. The 
mineral has a dull to wax-like lustre, although some frag­
ments are more typically resinous. The physical characters 
correspond closely with those described above for the green 
mineral. There is a magnesium reaction before the blow­
pipe, and the powdered mineral yields abundant water in 
closed tube. Unfortunately a quantitative analysis of the 
mineral was not possible with the apparatus available, but 
the writer made a careful qualitative analysis of the min­
eral, which showed the presence of abundant silica and mag­
nesium, with small amounts of iron, aluminium, and man­
ganese, and a trace of calcium; nickel was absent. Although 
the mineral was separated from calcite as well as possible by 
mechanical means, the trace of lime found is almost certainly 
due to an impurity in the shape of calcite. It is question­
able whether the iron, aluminium, and manganese are not 
also present either as impurities or as replacing elements, 
and whether the mineral is not essentially a hydrous sili­
catf> of magnesium.. Pending further investigation, the 
mineral may be regarded as dewey lite, a hydrous basic sili­
cate of magnesium. In the writer's opinion there is no 
essential difference between this mineral and the green min­
eral previously described. 

PyrOltl8ite.-~{anganese dioxide is not abundant, and 
does not call for detailed description. It occurs in small 
quantities as an encrusting deposit in open fissures, and 
forming dendritic markings on the earlier-formed minerals. 

Limonite.-Limonite is abundant on the surface of the 
serpentine, derived from the decomposition of the ferri­
ferous minerals. It is described elsewhere as a secondary 
iron ore.(I6) It is also present in small amount in the ser­
pentine exposed in the workings at the Nickel Reward 
Mine, where it is derived from the oxidation of pyritic 
minerals. 

Selenite.-This mineral is not abundant, but it does 
occur in the serpentine. Although not observed in Bit", 
crystal plates of transparent selenite about 1 inch across 
and one-eighth inch in thickness were found on the dump 

(-) I "illl' ill/I'D, p.p. 215217. 
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at the mouth of the No. I Adit of the Nickel Mine. 
A pparently it occurs as a vein in the serpenti!le. The 
sulphur necessary for the formation of the mtneral has 
probably been derived from the decomposition of the 
pvritic minerals. 

CM1/8otile.-Fibrous serpentine, chrysot.il~ (frequently 
called asbestos») is not common in the serpe~tllle area. ~t 
several points near Trial Harbour narrow vellls of the mlD­
eral were observed not more than one· half inch in width. 
Sometimes veinlets' were noticed traversing the serpentine, 
when exa.mining thin sections under the. micro~cope, which 
were invisible to the naked eye. The mllleral IS of no eco­
nomic value in this area. 

Garnieritt'.-The silicate of nickel and mag~esiuf!l ~s 
developed at two localities, but as an ore of Dlckel It 18 

described elsewhere.e 7
) 

It is not easy to trace with any degree of accuracy the 
boundaries of this serpentine mass. O,:er the greater part 
of the area is a. thick cover of vegetatIOn, low scrub and 
button.grass to the wes~, and very thi~k ~rub along t~e 
eastern extension, so thIck as to be qUlte Impenetrable In 

most places. Several attempts were mad~ to break thr~>ugh 
in this vicinity, without success. At TrIal llarbour . Itself 
the beach sand covers the outcrop ; on the southern SIde of 
the harbour the long jutting r~ef, wh.icb. is bare only ~t 
low tide, is composed of serpentme, whIch IS here brown III 

colour and as one would expect, very soft. 
To ~he n'orth.west, along the coast towards the granite 

contact the rocks are so highly metamorphosed that the 
junctio~ of the original sedimentaries is difficult to deter­
mine The characters of these rocks are referred to else­
wher~.(2') To the south-east the serpentine is bounded by 
sedimentaries, and this also is the case on the east. 

From a few chains south of the granite-slate contact, and 
just north of Trial Harbour, the serpentine contact runs e.ast 
for about a mile, then bends south for le~ than h!l1I a mile, 
and west again to the ocean, the ap~roxunate WIdth al?ng 
the coast being three-quarters of a mile. At ~veral POlDts 
it extends to within a few chains of the gramte, but at no 
point was an actual contact observed. 

The serpentine mass does not appear to. be .connected on 
the surface with the area of gabbro-amphIbolIte fur:ther tv 
the north-east. The country between the two are~ IS prac­
tically inaccessible) being rough and covered WIth dense 

(17) I 'i(l,. infra, p.p. i09, 214, 215. (") I;(l~ i'll/ra, pp. 114- 117. 
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scrub. By two different routes, however, the writer reached 
the Little Hentv River from lhe Trial Harbour Road and 
although no ~u~rops were visible for some distance, n~thing 
was seen to IOdlcate the presence of a continuous belt of 
igneous rock. 

To the south-east is a development of lime silicate rocks , 
referred to elsewhere in this report.(:1I) 

Up to the present a minera.l deposit of possible economic 
va,lue bas been discovered at one locality in the serpentine. 
NICkel ore has been located, and some work done in the 
vicinity, of .Trial Harbour; this is described elsewhere.(30) 
MagnetIte 18 present throughout the mass, but not in sut­
ficient quantity to be of economic value. Secondary iron 
ores also occur, and some work has been done on them,(n) 
hut they ~re o~ no value. Some of the effects of weathering 
!i're described III ano~her part of this report. The weather­
mg has been responsIble for the setting free df certain com­
pounds which have been carried in solution to form new 
compounds. Thus, secondary iron ores have been formed 
on the surface from the iron set free and iron lime and 
silica have assisted in the cementing of unconsolidated'sedi­
ments. 

Little information with regard to the true nature of the 
serpentine and its mode of origin can be learned from an 
exa!llination of hand-specimens. No crystalline structure is 
notIceable, and the original igneous rock seems to have 
altered oompletely. With the aid of the microscope, how­
ever,. s~me important information is gleaned, and the mode 
of ongm of the rock becomes clear. Where it is first met 
in 8itu on the coast to the north of Trial Harbour in con­
tact with a light-coloured lime-silicate hornstone described 
elsewhere (") (i.e., at its furthest extension north along 
the coast), the rock is dark bluish-black in colour on fresbly 
broken faces, and black on weathered surfaces. The weight 
of the rock is at once noticeable, and an examination shows 
that it carries abundant magnetite in streaks and segrega­
tions through the rockmass. The rock strongly affects the 
magnetic needle, and fragments carry so much magnetite 
that they are themselves magnetic. 

In thin section but two minerals are seen to be present­
serpentine and magnetite. The serpentine, however, is not 
massive, but throughout the slide shows the forms of more 
or less rounded grains separated by serpentine-filled vein­
lets producing what is known as .. mesh structure." Many 

C-) Vide infra, p. 127 . 
(31) l'idl' infra, p. 216. 

(10) 1"iIlt' ittfra, )JI>. 1~5--188. 415-4'.!i. 
(lI) VMr infra. )Jr. 12.j- 1"16. 

49 

of the rounded grains are surrounded, or partially sur­
rounded, by masses of finely granular magnetite. In some 
instances the forms of crystals resembling olivine are brought 
into relief by these magnetite rims. Magnetite is also 
present in irregular aggregates anJ in the form of irregular 
streaks. Beyond the form of crystal grains suggested by the 
magnetite and by the structure of the serpentine, there is 
nothing to show definitely the nature of the primary igneous 
rock. 

Included in this serpentine are apparent lenses of a 
rock quite distinct in appearance, being yellowish on 
weathered surfaces, and greenish-yellow on freshly-broken 
faces. This rock proves to be a lime-silicate hornatone, com­
posed essentially of diopside and magnetite: .It is described 
in detail elsewhere.(3S) Occurrences of a slllular rock occur 
at different points in the vicinity. 

N ear its northern extremity, as exposed on the coast, the 
serpentine has been described as enclosing masses of this 
yellow diopside rock. What appeaIl! to be. a well:defined 
band of sedimentary rocks 3 feet Wide IS notlceab~e In. these 
rocks , striking a little north of west. An exanlln~tl~n of 
freshly-broken specimens of this .rock sho~s that ~t IS an 
intensely altered sedimentary, With pecuhar reddIsh and 
greenish bands. Garnet, biotite, and actinolite are re~g­
nisable in the groundmass, but the rock was not exalllllled 
microscopically. .. 

Southwards very dark-coloured serpentllle contmuea, 
carrying very abundant magnetite. In mauy places the 
amount of serpentine present in the rock is .subor?inate to 
the ma~netite. Greenish fl.akes of phlogoplte ~lca up. to 
1 inch III diameter occur With masses of magnetIte, whIch 
frequently stand out in relief from the wea.thered rock sur-

cos. The magnetite is frequently crystallIsed, the dodeca­
edron being the form usually developed. C:rystals oc?ur 

up to one-quarter inch acroBS. This mag~etlte-serpentm6 
gradually merges into the more norrz:tal varIety of grey-blue 

rpentine, which is a deeper bluish tmt below the wea.the~ed 
crust. The rock is still traversed by veinlet& of magnetIte, 
.hich stand out in relief, and as the softer rock weathers 
a ay give the rock 8~rfa.ce a peculi~ appearance. Th.e rock 

T'8 is cut through m places by vemlets of chalc~olllc ~od 
-.me silica which also sometimes stand out In relief. 

'urring in 'geodes, the silica sometimes takes botryoidal 
. Nodular masses of magnetite with phlogopite are 

to be seen
J 

cut through by veins of chalcedony. The 

(liS) I'idt· il&fra. Ill). 1'l.}-l26. 
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magnetite here sometimes occurs in long radiating fibres, 
which form masses up to ahout 12 inches in diameter. The 
radiating magnetite is not only highly magnetic, but also 
polar. Fibres which form the radiating aggregates are 
sometimes several inches in length, aggregates crossing and 
recrossing at various angles. Granular magnetite is also 
present, phlogopite is commOD, and irregular veinlets filled 
with clear radiating crystals of arragonite are common. 
Masses of a white kaolinised mineral frequently occur with 
magnetite, sometimes forming interstitia.l material between 
the fibres. 

The serpentine here appears normal. It is a dense rock 
of a very dark-btu ish colour J almost black in places, and 
very 80ft, showing a white streak. Near the surface th-3 
weathered crust is sometimes light-brown . 

A thin section of this serpentine was examined micro­
scopically, and gave some interesting information. In 
ordinary light the serpentine is of a light-greenish colour; 
studded throughout the groundmass are abundant more or 
less rounded grains of olivine. A small quantity of fine 
magnetite and idiomorphic octahedral crystals of the same 
mineral are present. The fine magnetite sometimes occurs 
in irregular veinlets traversing the rock ; several of these 
veinleUi, in addition to carrying magnetite, contain 
fibrous chrysotile, the fibres being at right angles to the 
walls of the fissures. A small quantity of pyrrhotite is 
sporadically distributed through the rock. A close examin­
ation of the structure of the serpentine shows that most of 
the olivine grains are surrounded by patches of serpentine, 
which are either slightly more transparent than the imme­
diately surrounding material, or differ from it sufficiently 
to indicate definite cryslal forms. In other words, the 
olivine grains still unaltered are but kernels of original 
grains whose peTlphery has been changed to serpentine. 
Examination between crossed oicols shows that frequently 
several adjacent grains extinguish simultaneously, and from 
their relation to each other it is quite clear that many of the 
groups of grains represent original olivine crystals which 
have suffered serpentinisation along cracks; in fact, some of 
the larger grains are actually traversed by cracks, showing 
incipient serpentinisation. As a result of this action, mesh­
structure is developed. No indication is given by the section 
of the presence of any other mineral than olivine (excepting 
the pyrrhotite and part of the magnetite) in the original 
igneous rock j the latter therefore appears to have been 
an ultra-basic rock. peridotite. 
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Continuing the coastal sect:on southwards towards 
Trial Harbour , the serpentine for a few chains does 
n~t vary esse":tial1y. Nodule~ of radiating magnetite 
stIll occur at lIltervals, and 111 places a few irregular 
veins ';IP to 3 inches in w:dth . containing fibrous chryso­
tile With phlogopite and magnetite. The chry80tile is 
readily divisible into extremely fine silky fibres, but no veins 
carrying fibres of any length were seen. Nodular masses 
also occur containing talc in addition to the other minerals. 

This belt of what may be regarded as fairly normal ser­
pentine is succeeded by a wel1~defined belt of rock, appar­
ently consisting of an int~rsecting network of vein-like 
ma~scs of a very dense black rock in a groundmass of a 
light-yellowish rock. Close examination shows that the 
black masses are composed of dark serpentine, thickly 
impregnated with granular magnetite, which forms the bulk 
of the rock. Occasional veinlets of fibrous chrysotile cut 
through the rock. The lighter-coloured rock proves to be 
granular renow diopside rock. A description is given below 
of the mlcroscopic structure of this rock.(U) It contains 
abundant magnetite, and occasional inclusions of a dense 
black rock , apparently the black serpentine describerl above. 
The rock varies in colour from greenish-yellow, thp tvpical 
colour, to greenish-grey. 

These rocks mark the junction with a belt of highly meta­
morphosed sedimentaries again. The rocks are extremely 
hard and flinty, of a general dark-blue colour, and contain 
aggregates of crystals of greenish-black pyroxene or amphi­
bole, and also aggregates of, and irregular fissures filled 
with, whit.e tremolite. Occasional irre~ular light-coloured 
siliceous patches occur in these rocks, wltb included magne~ 
tite. There are also apparently intrusive masses of black 
serpentine with very abundant magnetite. The rocks were 
not examined microscopically, but certainly have the 
appearance of being highly altered slates. They are banded., 
and these bands strike about north-west. 

Shingle and talus cover the outcrop for a few yards, but 
the rocks described appear to merge into a series of highly 
contorted schistose rocks, wh~ch are ven' siliceous. and 
contain a little fine disseminated pyrite. - The rocks are 
apparently schistos:- quartzites. They continue for several 
chains along the coast, past the mouth of Montagu Creek, 
and are very schistose in places. Here and there are large 
angular boulders of a striking white rock, and the same rock 
appears to be in situ at the base of the cliffs a little north of 

(S') ndl' ''''fra, p. 125- 126. 



Montagu Creek. The rock is quite white near the surf~ce, 
but is not homogeneous. The groundmass of the rock IS a 
finely granular white mass. with fairly abundant octa­
hedral crystals and grains of magnetite. This groundmass 
is intersected in all directions by veins of white silica.. 
Occasionally small geodes are to be seen lined with minute 
transparent crystals of quartz, but more usually such linin~s 
are of botryoidal silica which has taken the chalcedomc 
form; the vein-fillings are usually chalcedonic. The micro­
scopical examination of a thin section gives some further 
interesting information concerning the original nature of 
the rock, and the alteration it has undergone. The general 
structure of a large portion of the ground mass closely 
resembles that of the normal serpentine described above.(U) 
Crystal forms resembling olivine, sometimes divided into 
meshes by fine cracks, stand out clearly. Many of these 
crystal forms are partly or wholly surrounded by a very 
narrow rim of finely-divided magnetite. This mineral also 
occurs in sporadic octahedral crystals. While the general 
structure of the slide is so suggestive of the structure of 
serpentine when viewed in ordinary l~ght, between cro~sed 
nicols, it is seen that (with the exceptIOn of the magnebte) 
the rock is completely replaced by silica. In the ground­
mass the silica takes the form of opal, which shows mlllute 
dark crosses whose arms do not rotate with the rotation of 
the stage. From this opaJine groundmass the fonns of the 
oHvine crystals stand out clearly; these. too, are replaced by 
opal, but the structure of the material is in some almost 
indefinable way different. It appears to be of finer texture. 
The apparent cracks in some of these crystals are traver.sed 
by opal similar to that forming the grouudmass of the slIde. 
The slide itself is traversed by veinlels which are filled 
partly with opal, partly with chalcedony. There can be 
little doubt that the rock is an opaline serpentine; it would 
appear that the original peridotite has first su~ered serpen­
tinisation. and that. subsequently the serpentllle has been 
replaced by silica. 

The schistose rocks referred to above are followed near 
the end of the Trial Harbour Road. a few chains above the 
site of the old township, by very dense blue rocks, extremely 
hard, and showing disseminated pyrite; these rocks also are 
metamorphic slates. Their southern extension is a band 
of weathered greenish-brown rock, which may be a decom­
posed diopside rock, 'as the greenish diopside rock with 
magnetite, similar to that occurring further north and 
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described above. makes its appearance again at the northern 
\!nd of the old township site, near the foot of the roa~. . 

As the road is on a fairly steep grade up the hIllsl~e, 
side cuttings for the road have been necessary for some diS­
tance, affording fine sections of the rocks at. th.6 surface .. A 
close examination of these rocks reveals a slDular succession 
to that on the beach. At the base of the cliffs and near the 
bottom of the road is a soft yellow to brown rock, appare~t1y 
a thoroughly decomposed serpentine: the rock .shows a li:ttle 
magnetite in scattered grains and streaks. ThIS merges mto 
undoubted serpentine, greenish when partly ~eathered, ~ark 
greenish-blue when fresh. For 8eV~ra! chams a red uon­
stained soil covers the surface, but It IS probable that ser­
pentine exists below, as the succeeding rocks are of very 
dark-coloured (almost..black) serpellti~e, with ve~y abundant 
magnetite ; the latter mineral sometImes OCCUpies the bulk 
of the rock. In places patches of the serpentine are ligh~r­
coloured, being yellowish, b~t are always 8.treaked w~th 
magnetite. On the whole, thiS dense magnetite-serpentme 
corresponds closely with that already described on the coast 
below. 

The serpentine is succeeded by an exposur~ for abo';lt 5 
chains of metamorphosed blue slates and reddish quartz1tes, 
much hardened and altered. 

The road here takes a bend about north·east, and at this 
bend is some massive magnetite, in decomposed rocks , 
apparently diopside rocks. The magneti~ occ~rs both gran­
ular and radia.ting: the granu~ar. vanety I~ usually of 
medium texture, while in the radIating magnet.lte the fibres 
are fine and sometimes several inches in length. The 
radial aggregates tend to form flat lamina.::: in some .cas~s 
the structure is typically plwnose. Granular magnetite 1S 
usually scattered through the radiating ?lasses. . 

The magnetite occurs in lenses, the WIdth varymg up to 
about 12 inches. Greenish stains, apparently due to a trace 
of nickel. are visible on some specimens. Magnetite is not 
sufficiently abundant to be of economic value. . 

Ii'or the following 6 chains along the roa? , th~ cuthn~ 
exposes yellowish-green diopside rocks descrIbed III detaIl 
elsewhere.(") Although they vary a little from point to 
point, the essential features of these ~ocks are snUllar . to 
those occurring near the northern exteDSlOn of the serpenhne 
along the coast. . . . 

These rocks are apparently in contact With seciImentanes, 
which are exposed on the roadside near the falls on Ser-

(1') Vilk infra, p. 1:?6. 



5i 

pentine Creek" The rocks are extremely hard and flinty, 
?f a general hght-greenish to reddish coJour. They are 
Intensely altered, and continue to the granite contact, which 
here, approaches ~ithin a few chains. Abundant pink gar­
net IS d~veloped In these contact rocks, sometimes in irreg­
ula~ velllS. Diopside and actinolite aggregates are also 
notIceable. ~rpentine is not exposed in the road further 
north. 

Returning to the site of the old township of Remine, at 
the northern end of the town site, at the foot of the road, 
the, gr~nish-yellow diopside rocks give place to serpentine, 
which IS exposed on the shore. The rock is light greenish­
grey on weathered surfaces, and very dark blue, almost 
b1ack , in fresh specimens. The rock is soft., as usual, but 
beyond ~agnetite in streaks and veinlets through the rock, 
no constituents of the serpentine can be determined in hand 
specimens. 

Serpentine forms the bedrock at Trial Harbour itself. 
Adjoining the diopside rocks at the foot of the road, it is 
cut through by numerous chalcedonic veins. The long reef 
on the south side is exposed al low tide. and is seen to be 
composed of the same rock. As is to be expected with a 
rock in such a position, the serpentine is a good deal soft­
ened: the freshest specimens obtainable arE light-brown in 
colour, and are intersected by numerous veinleta filled with 
arragonite, frequently in radiating aggregates of minute. 
needle-like prisms. The serpentine is exposed along the 
~oast southwards for about three-quarters of a mile, where 
it junctions with altered sedimentary rocks: the latter con­
tinue to the southern limit of the area examined, the mouth 
of the Little Henty River. These rocks are described else­
where. 

Inland , the serpentine where exposed is normally a dark 
blue-grey rock, when fresh, with no distinguishable con­
stit,ueut minerals macroscopically except magnetite, and 
corresponding with the rocks already described from the 
coast. 

A specimen of serpentine collected from the upper (No.1) 
adit of the Nickel Mine on the hill overlooking Trial 
Harbour, appears dark bluish-green in hand specimen and 
shows darker patches of magnetite at intervals through the 
rock. In thin section the rock is pale-green by transmitted 
light, and is seen to contain very abundant magnetite; 
part of this is evidently primary, as it shows idiomorphic 
outlines, but a good deal is secondary. In the thoroughly 
serpentinised groundmass are residual grains of olivine 

quite similar to those occurring in a slide previously 
described(31) from the beach north of Trial Harbour. 
Occurring rather abundantly through the slide, in clear 
crystal plates distinctly moulded on olivine crystals, and in 
foliated masses, is the mineral brucite. Associated with 
the brucite is a little colourless hydromagnesite ; this rock 
also appears to represent a serpentinised peridotite. 

One other sect-ion of serpentine was examined micro­
scopically, and the examination confirmed the observations 
previously made. This section was prepared from a s-peci­
men collected from the Serpentine Creek near the head of 
the falls in the vicinity of Trial Harbour. The rock is grey 
on weathered surfaces, but a dark blue-grey colour on 
freshly broken surfaces. It is seen t.o be traversed by 
abundant minute veinlets of magnetite. No further infor­
mation as to the structure of the rock can be obtained 
from a macroscopic examination. Microscopically it is 
seen that olivine fragments are abundant right throughout 
the slide in a thoroughly serpentinised ground mass. Mag­
netite is very abundant in veinlets, irregular aggregates 
and thread-like veinlets surrounding and fonning the 
skeleton crystals of the partially serpentinised olivine crys 
tals. No other minerals are present, and, excepting m 
minor details (as, for instance. the amount of magnetite 
present), the rock is quite similar to those described from 
other parts of the area, and is to be regarded as a serpen­
tinised peridotite. 

In places the serpentine from this localiby is tr~ve~ 
by chaloedonic veins striking north-west: the rock Itself IS 
frequently much decomposed, and is usually covered by a 
crust of limonite. The serpentine here appears to merge 
into a yellowish-green diopside rock with magnetite, which 
is very hard; this rock occurs in Bittt at the head of the Ser­
pentine Creek Falls, and probably accounta largely for the 
formation of these falls. 

Towards the eastern extremity of the serpentine, on 
the high ground forming the Little Henty divide, but on 
the slope towards that river , is fairly thick scrub conoeal~ng 
many details of the rocks belo~. Between the serpen.tme 
and slates there is at several pomts a development of hme­
silicate rocks. At one point on the borders of the serpentine 
is an occurrence worthy of note: the rock outcrops on the 
summit of the divide, but its extent could not be deter­
mined . It is pure white in colour, and consequently 
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the d"etrital material lying on the surface can be 
traced to its source with comparative ease. The rock is 
rather cellular at the surface. owing to the effects of wea. 
thering, but is thoroughly silicified : in texture it is granu­
lar, and it carrieR fairly abundant crystals of magnetite. 
Cutting through this rock are abundant veins of chalcedony 
and sometimes quartz. Clear prismatic quartz crystals of 
small size are sometimes noticed lining small geodes. At 
intervals the rock is seen to be encrusted with amorphous 
emerald-green garnierite (hydrous silicate of nickel and 
magnesium): a more detailed description of this mineral is 
given elsewhere. (38) The rock is identical in essentials with 
that described(l9) from the beach north of Trial Harbour, 
and is opaline serpentine. Normal serpentine appears a 
few chains to the north-west. 

Summary.-It appears advisable to summarise the fore· 
going description of the serpentine area, and the rocks 
closely associated with it. 

The bulk of the rock classed as serpentine is really a ser­
pentinised peridotite, the unaltered ~rains of fresh oli~~e 
occurring throughout the rocks, with the cha.racte?~t1c 
structure of the serpentine and secondary magnetIte, giVIng 
a clear indication as to the nature of the primary igneous 
rock. Since its formation, secondary lime and magnesia 
minerals have been developed in the serpentine. Part of 
the serpentine has been completely silicified since its deriva­
tion from the peridotite . The significance of this observa­
tion is important as throwing light on the cause of the. s:e~­
pentinisation of the peridotite. The structure of the Sl!ICl­

fied rock makes it clear that it is the secondary serpentine, 
and not the primary peridotite, ~hich. ~as ~een replaced. 
Since the chalcedonic and opaltne slhca IS apparently 
derived from hot solutions traversing fissures in the rock­
mass, it is clear that the original olivine must have. been 
hydrated (serpentinised). at least in part, ~efore the mtro­
duction of the silica . The source of the sihca must be con­
nected with (0) the weathering of the crust . of th~ rocks 
freeing silica from the deco~nposed . roc~-fornl1n~ ~llnerals, 
which has been introduced III soluhon mto the stIll unde· 
composed rock below (II) the intrusion of the acid rocks , 
or (c) the intrusion of the basic rocks themselves. 

(a) The introduction by de~cending solutions of .silica 
freed in the prOCESS of weathenng d~s not appear hkely. 
A cementing action has taken place In another part of the 
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area by silica freed in this way,(40) but the effect is merely 
locaI', and doe~ not appreciably affect the roc~ more than 
a few inches below the surface. In that locahty there are 
no veins apparent, and the silica has taken the form of 
opal, no chalcedony being seen: .also, although at the sur­
face the rock is to some extent Impregnated, no complete 
replacement has taken place. . 

(0) It is possible that the .silica-bearing. solutIons. may 
have bun derived from the aCId magma whICh gave nse to 
the granite. durIng its final stages of consolidation. The 
chalcedony-filled fissures cannot be ~raced .beyond the ser­
pentine into the sedimentaries whIch eXist between ~he 
serpentine and the gra~ite: at .~n~ POiD

4
t

l 
at the se~~ntlDe 

contact the sedimentanes are silICified. ( ) Where slhceous 
veins do occur in th:s zone, they are of quartz, and not. ~f 
chalcedony. No minerals are present to indicate gramtic 
affi III ties. 

(e) It appears to the writer most probable that the solu­
tions have be€n derived from the magma which ~ave nse 
t.o the ba!;ic rocks, being expelJed from the coohn~ mass 
during the final stages of cOllsoJidation, and traversing fis­
sures caused by contraction of the cooled crust .. The pre­
sence of scattered idiomorphic crystals of magnetite, and of 
nickel stal11S (garnierite) in chalced~)llic veins fro';ll to~ar~s 
the eastern extension of the serpentlOe belt, cer;tamly mdlC­
ates affinities with the bl.sic rather than the aCId magma .. 

It seems clear that thE' silicification is due to magmatIc 
watf'rs. If these waters were derived, as suggested, from 
the bas_c magma, the serpentillisation of the .rock-mass 
must obviously have been caused ~y .magmatIc waters, 
dllri"fl the latest stages of th~ consol~datlon of the magma, 
but /",lflrt' the final consolidatIon, whIch was marke? .by ~e 
extrusion of siliceous solutions. Thus the serpentlnISatlOn 
of the peridotite is not a we~thering eff~t. 

A preciselv similar conclUSIOn was arrIved at by Mr. yv. 
H. Twelvetr~es for the Bald Hill serpentine, wh~re ve.Ills 
of chalcedony and opaline silica also occur. After diSCUSSlDg 
the ouestion of serpentinisation ~Ir. Twelvetree~(4.2) s~ates: 
I. There are good reasons for supposing ~rpentlmsa~lOn to 
be a deep-seated thermal process. On thIS hypot~esIs, the 
Bald Hill serpentine is ~ pr~uct of the after-a~tlo~ of the 
gabbro· peridotite consohdahons; and the opahsatlon and 
chalcedonisation of the rock may be attributed to the same 
cause, but later than the serpelltinising process." __ 

(-) Vide i.frll, p. I W. (4') ndt' i.x/ra, I' 112. 
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Mr. L. K. \\Tard also concluded("') that. serpentinisation 
of the basic rocks was not due to the action of surface 
waters. attributing it (on evidence supplied by the alteration 
of a mica-gabbro dyke in the summit cutting on the Com­
stock Tramway) " to the influence of the magmatic emana­
tions given off from the whole surface of the cooling acidic 
magma of later date" 

Rrlationships of the Basic Rocks.-A description has been 
given above of the basic rocks, but it remains to briefly dis­
cuss the relation of the gabbro-amphibolite to the serpen­
tine. 

As described above, the rocks on the surface occupy dis­
tinct areas, the former south-west of the Comstock, the lat­
ter near Trial Harbour. The country between the two areas 
is mostly heavily timbered, and carries abundant thick scrub 
and undergrowth, rendering a detailed examination of the 
area impossible, but at one point at least (in the Burnt 
Bridge Creek) gabbro-amphibolite outcrops. Most of this 
area is occupied by sedimentary rocks-slates and sand­
stones of Pre-Silurian age. There is no surface connection 
between the two rock types. 

It is unfortunate that analyses of the rocks are not avail­
able for comparison, but in their absence the microscope has 
been requisitioned to disclose the mineralogical composition 
of the rocks. The results of the microscopical examination 
of thin sections have been recorded elsewhere. It appears 
that the gabbro-amphibolite has been originally pyroxene­
bearing, the pyroxene having been converted to amphibole 
probably as a result of the pressure exerted by the some­
what later granitic intrusion. The rock carries fairly 
abundant felspar, and represents an altered basic rock-a 
gabbro. The serpentine, on the other hand, shows abundant 
olivine remnanta, but no felspar, and represents an altEred 
ultra-basic rock-a peridotite. 

The presence of an outcrop of gabbro at one intermediate 
point implies connection with an underlying reservoir of 
basic rock. There can be little doubt of the connection of 
the two rock-masses at a depth. The difference noted in the 
exact rock type is not surprising, and can be explained by 
the phenomena of differentiation. That such an assumption 
is justified is shown by the occurrences of basic rocks else­
where in the State. 

At North Dundas ("") similar rocks to those described are 
developed, and the structure is in general similar. 

(~) "The Origin of CertHill Contact !t"e!..!'! with a Hil{h Content of Ljlue 
and Magnesia:" Proc. 8el"l 1111 C, A.A.A.S. Vol. ~1I1., p. 186. 
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In the :Wilson ~iver district ("5) a large area of basic and 
ultra:baslc rocks IS exposed, the latter rocks forming the 
margmal development of the mass, formed by magmatic 
differentiation. 

In the vicinity of the Bald Hill similar rocks are known 
~ occur again, and from the description given of them C'U) 
It would appear that here also differentiation accounts for 
the different rock types . 

In the So.uth IIeemskirk. district it appears that a huge 
mass of baSIC magma was mtruded in Devonian time into 
a thick s~ries of 0v.erlying sedimentary rocks. The magma 
rose to different helg~ts, and while still deep below the sur­
f~e, and at a very h1gh temperature, magmatic differentia­
ho~ caused a partial separation into sub-magmas, one more 
baSIC than the other, and tending to form towards the mar­
gil~ o.f the intrusive. mass. As. the magma cooled and finally 
sohdlfied the resultwg rocks differed from each other in their 
extr?me. variations, from a basic (gabbro) to an ultra-basic 
(pendotIte). but gradually merged inte each other. 
T~e portion of the rock which would represent an inter­

mediate type between those described is that which did not 
originally rise to the same elevation as some other portions 
of the magma, and which, in consequence, has not yet been 
~xp~ed by the removal of the overlying sedimentary rocks, 
t.t'., It would be portion of the rock-mass which forms the 
base on which the slates between Trial Harbour and the 
Comstock rest. 

The occ.urr~nce of se:penti~e ("7) to the north of the gab­
bro-amphIbohte descnbed llldicates that the ma.rginal 
development of ultra-basic rocks may be more complete 
than has been suspected. 

_1 gt' of tht Basic Rocks.-There is little direct evidence 
in the district to fix the age of the basic intrusives. The 
rocks are intrusive into Pre-Silurian sedimentary rocks, and 
are consequently younger than these sediments. 

In another part of this report (U) the relation of basic 
to acid igneous rocks is di~ussed, and the opinion expressed 
t-ha! the two are of apprOXImately the same age, being both 
derived from the one magma. The evidence available to 
fix the age of the granite is rather more abundant than is 
Ute ca ,e WIth the basic rocks, and in view of this evi­
dence ('") the age of the granite is assumed to be Devonian. 

~~J nth Geol. Sur. Tall. DurNili 1., PI>. 18- :14. 
( t "id/, Gool. Sun'. Tas. Bulletin Ii pp. b-tl. 
('17) ,'UI' Goo!. Surv. Tas. Bulletin tt, ',1.21. 
( .... ) I'."" iNfl'lJ, PI'. ~J7 ·100. 
t-ID)· J'irl~ ill/ra, p. !lo. 
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Thus the basic rocks also are belie\'ed to be of De\'onian 
age, as both groups belong to the Olle period of igneous 
activity. 

If the rocks are to be correlated with the basic rocks 
occurring in other districts in close association with gran­
ite-and there is good reason to believe that such a correla­
tion is justified-the Devonian age attributed to them coin­
cides with the opinions expressed for the other rocks by 
different writers in the Geological Survey publications. 

.If ode at Origin at the Basic Rocks.-Tbere can he little 
doubt but that the different exposures of basic igneous rock 
in the district are to he correlated with each other, in spite 
of the differences in their mineralogical composition in dif. 
ferent localities. The gabbro-amphibolite at the Comstock, 
that near McIvorJs east of ~1t. Agnew, and the small outcrop 
of a s:milar rock further to the south-west in the bed of the 
Burnt Bridge Creek, have many features in common, and 
probably all are surface outcrops of a single igneous mass. 
The Trial Harbour serpentine probably differs little in com­
position from the gs.bbro-amphibolite, and its occurrence 
8uggests that it, too, belongs to the same period of intru­
sion. Reasons are given elsewhere for the opinion expressed 
that the intrusions occurred in Devonian time. 

Unfortunately no analyses of these rocks are available. 
~rom the descriptions gi~en of the mineralogical constitu­
tIOn and structure of the rocks as determined by micro­
scopical examinations of thin sections, it is clear that the 
rocks in their present state are not primary igneous rocks; 
they have undergone a good deal of alteration, and in fact 
it would appear that they are really reconstituted rocks. 

They occur in a district where the prevailing country 
rocks are much metamorphosed, and have undergone intense 
crushing, accompanied by folding. It seems clear, however, 
that these rocks had already undergone intense alteration 
before the intrusion of the basic rocks. No marked schist­
ose structure is anywhere to be seen in the basic rocks, and 
at several points the igneous rock occurs in dyke-like intru­
sions in the old sedimentaries, these dykes or oongues con­
forming with the strike of the slates, having apparently 
been forced into the bedding-planes of the series. A certain 
schistose structure would certainly have been developed in 
the rocks had they been subjected to the same intense 
regional metamorphism which has so powerfullv affected the 
surrounding sedimentary rocks. ~ 

The relationship of the igneous rocks is discussed els&­
where, and the opinion expressed that, although the acid 
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and basic rocks are very nearly of the same age, aud derived 
from the same magma, the acid rocks are slightly later than 
the basic ones. 

It has been shown that there is a variation at different 
points in the basic rock, but that these variations are only 
of minor importance, the rock retaining its general charac­
teristics over a considerable area. The serpentine area is 
distinct from that of the gabbro-amphibolite, and the fact 
that it bas altered to aerpentine is probably due to tbe fact 
that this particular area consisted of more basic rocks richer 
in olivine than the northern areas. The hydration of olivine 
would result in the formation of serpentine. 

In the North Dundas district is a considerable develop­
ment of basic rocks which have been described by Mr. L. 
K .. 'Vard ( .sO) as gabbros and norites (with gabbro-amphi­
halItes and saussurite-norites as modifications), and pyr· 
oxenites and peridotites (with serpentine as a modification). 
In 8eC?0u~tin.g for. th~ ~llversion of the gabbro to gabbro­
amp~lbol~te 10 thiS dIstrict, Mr. Ward says (51): "Certain 
modlficabo~s of the gabbroid vari7ties have been effected by 
the co~"erslOu of the pyroxene mto amphibole, but this 
altt:ra~lon has 11:0thing to do with the processes of differ­
enttab?ll. It .IS commonly effected by dynamic meta· 
!'lorphlsm, but 10 the present case there has been very little, 
If any, actual crustal deformation. In seeking for the cause 
of .the transformation of the pyroxene to hornblende, the 
Writer has come to the conclusion that the stresses have 
their origin within the rock-mass itself. It seems, there­
fore, that the explanation mav possibly be found in the pro­
c~sses of alteration which h~ave ~radllfllly converted COIl ­

sld7rable m~~es ?f basic igneous rocks into serpentine. 
ThIS serpenhDlsatJon would be attended with a considerable 
il!crease in bulk, and the rocks associated with the serpen­
tIne would share in the small differential movements which 
occur within the basic mass. This explanation would 
account. for the presence of the gabbro-amphibolite with the 
serpentl~e on the borders of the granite areas, whatever be 
the relation of the granite to the basic types.)) 

!t n;tUS~ be borne in mind that no granite is present in 
thls district • . altbough the acid rocks are represeuted by 
dykes of graOlte-porphyry and pegmatite, the former inter­
secting the basic t'ocks. 

In the light of present knowledge of the distribution 
~f the serpentine, it does not appear very likely that the 
l1lcrease III bulk due to serpentillisation. could havp 

(60) Geol 8uM'. Tas. Bulletin 6, pp. 18-24. (I') Op. "if .. p. ~1. 
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exerted sufficient pressure on the areas HOW converted te; 
amphibolite, to have caused the modification ~f the orig­
inal gabbro, which is so universally observed III the area 
examined. The complete ('on version of the pyroxene into 
amphibole, the development of secondary albite, and 
the saussuritisation of the original felspar noticed in some 
cases certainly indicate that considerable pressure ha." 
been' exerted on the igneous rock since consoJidation. On 
the other hand, a careful microscopical examination :)f 
var ious thin sections of granite failed to reveal in any 
instance evidence that the acid rock had been subjected 
to pressure SlOce its consolidation. When the bulk of tha 
Heemskirk granite mails;! is considered,it is clear that 
the intrusion of such a ma!'lS of rock could not have be311 
without its efJect on the- surrounding rocks. The aclual con~ 
tact-metamorphic eITects on the sedimentary rocks adjacent 
to the contact are dealt with elsewhere, and are shown 
to be due partly lo heat and pressure, partly to the action 
of solutions and \'apOUTS introduced frotH the igneous mass. 
Further away from the contact, however, although the 
same intense effects would not be felt, the pressure of such 
a huge mass intruded into a mass of sedimentary rooks, 
must have some effeet on tho.<le rocks . the effect dpcreasing 
with the distance from the contact. Although at HO point 
was the gabbro-amphibolite seen to be iu contact with ~h., 
granite it is nevel verv far removed, and the rocks 
betweel; the two igneous "masses are always intensely meta~ 
morphosed. It seems possible, then, that in this district 
the pressure exerted by the intrusive granite mass may 
have been sufficient to cause the amphibolitisation of the 
gabbro, without being sufficiently intense to convert the 
rock into an amphibolite-schist. 

Changes such as those described are recognised as hav~ 
ing resulted from mehmorphism, Stich as that which 
would have been caused by the intrusion of Etlch a huge 
mass of igneous rock. H ar-ker (U) quotes an example fro~ 
Soourie (Scotland) illustrating the efJect of the dynamIC 
metamorphism of diabase. If The augite is transformed 
into green hornblende, and the felspar has recrystallised 
in water~clear grains, while the titaniferous iron ore has 
also been altered. giving risE' frequently to ((ranular sphene_ 
These mineralogical chanees mav be produced without any 
schistose structure." 

To come nearer home. the occurrence at North Dundas 
has already been referred to. 

e') ,. Petrolttgy for Studfonts": A. HHrker, 3rrl &lition. E)iv'!, p. :322. 
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In the North Heemskirk tinfield, the writer recently 
recorded e') the occurrence of gabbro, in which the mono· 
clinic pyrox.ene is partly uralitised. This occurrence is a 
little over 1 mile froUl the northern boundary of the 
Heemskirk granite malsij. 

In the Stanley River District (.51) Devonian basic rocks­
gabbro, no riLe, pyroxenite, and serpentine-occur, intrusive 
into sedimentary rocks of Pre~Silurian age, adjacent to the 
margin of the Meredith Range granite massif, which is of 
Devonian age, and slightly later than the basic ro-;:ks. 
Saussuritisation of the felspars and partial uraIitisation of 
the pyroxenes have been recorded.C.5) 

Further north, near the Heazlewood,(.56) are gabbros, 
pyroxellites, and peridotites, with serpentine. These are 
of similar age, and are also associated with acid igneous 
rocks, being just to the north of the Meredith Range massif. 
In these rocks saussuritisatioll of the felspars has l)een 
recorded, but there is no record of amphibolitisation of 
the pyroxene, although actinolite rock is abundant in cer· 
tain localities (a contact-rock, apparently, and not an 
intrusive igneous rock). 

outh of Macquarie Harbour, at Asbestos Point, and 
near the Spero River, are occurrences of serpentine, gab­
bro, saussurite-gabbro, and bronzite rock, ( .5 7) while in the 
neighbourhood are intrusions of acid rocks, which indic.\te 
the presence of a granitic reservoir. 

At Anderson's Creek. near Beaconsfield, serpentine 
occurs intruded by granite . ('\ ~). The serpentine here t'as 
been derived from pel'idotite.(",·) 

Thus, although there have been several rer.orded occur~ 
I'ences of basic and ultra-b'Jsic rocks, under conditioll5 
generally similar to those existing ill the area under revj~w, 
litt Ie information is ayailable to throw light on the par­
ticular subject under investigation. 

It must be borne in mind that there was a considE'rable 
thickness of o\'erlying sediments, long since denuded, at 

('') lUI' Geol. Sun'. Tas. RE>rort 6, IlP 5-7. 
(M) IU,. Grot. ~urv. Tu. Rulletin 15, pp. 18-24. 
(II) 01" ('if, PI). 2u->!3. 
(tI) ' ·ill,. St-r. for Minell, TIho., Ann. Report, ItJ~!l-I900. pr. rxlvl, cxlvii. 

AIM) neHI. :--urv. Tu. Bullt'tin 17, I'p. 5-8 
(W) I·id~ 1'001. ~urv. Ta~. Bulletin 18, p_ 12. 
(") \\0' H. Twelvt'trees: Rep"rt on Mineral ReI'lJllrt('a 01 Beacon~flelrl 

aDn Sah~bury, 1003. pp. 3·9. AlflO Ann. Rcptlrt Sec. for Aline,., Tag., 189»-
19,,0, liP. x:ui·xl. 

c-l furm, p. xxxv. 
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the time of these igneous intrusions. As denudation bas 
proceeded. mOTe- of the underlying plutonic masses" have 
heen exposed, but it is certain that in some districts 
plutonic masses exist below the present surface which have 
not yet been exposed by denudation. The intrusion of a 
huge mass of rock would necessarily exert a considerable 
pressure, vertically as well as laterally, the amount of 
pressure depending on the resistance offered, i.e., on the 
thickness of the overlying rocks. It is possible that in 
this way masses of basic rocks ill some of the areas distant 
from surjact' Iwtrrops of granite masses, may have been 
affected by the pressure exerted by massifs still below the 
surface, but whose presence is in all cases indicated by 
the presence of acid dykes where no surface outcrops are 
available . 

This might explain some of the apparent anomalies, when 
uralitisation has taken place at a distance from an exposed 
71WI!3if. It is worthy of note that the amphibolitisation of 
the original gabbro has been more complete in the area 
under review, near Mt. Agnew, than in any other area 
of which full details are available, and that the granite 
is nearer in this instance, although details are lacking in 
onf" or two localities where the granite appears nearer 
still. 

It must be borne in mind, however, that there may be 
a considerably larger extent of serpentine than is exposed 
at the surface near Trial Harbour, and as the two masses 
belong to the oue igneous intrusion, and are believed to 
be contiuuous at no great depth below the present sur­
face, it may be that the serpentinisatiou of one portion 
of the rock-mass (perhaps the more b3.sic por tion, which 
has segregated owing to magmatic differentiation to form 
au ultra-basic rock-mass) would exert sufficient pressure 
tQ cause the amphibolitisation of the less basic portion. 

There is one point on which further information is 
required, i.f ., as to whether amphibolitisatiol1 of portions 
of the basic rocks near serpentine has always taken place. 
In almost all localities where basic rocks are developed. 
some of them are converted to serpentine. If serpentillisa. 
tion caused amphibolitisation of the gabbro in one area it 
is reasonable to expect that it ""hould have caused similar 
effects in other areas where it is developed in quantity. 
Owing to the lack of detailerl information of all occur­
rences, the matter cannot be finally determined, but 
details of other occurrences will doubtless throw light on 
the question. 

'" " u 
o 

'" 
'" " o 
u 
Z 
~ 

!2 
u 
< 

... 
o 

u 

'" I-



Scm 

PHOTO. 9-Co"RSF.·OltAt:"ED PlNK GRANITE TJUVERSED BY VEINS 

0)<' AI'UTE . MONTAGU CR .. ;Jo:K, SOUTH HI':E:l(SKIRK. 

fL. Lawry Waterhouse. Photo. 

(2)-Acid rhOUp. 

The acid group of igneous rocks in the 
granite. granite-porphyry. aplite, and 
closely related. 

district includes 
pegmatite, all 

Granite is extensively developed, and occupies the 
largest portion of the area dealt with in this report. The 
northern portion of the area has been described in the 
writer's report on the North Heemskirk district, recently 
published.(eo) The boundary, as shown in Plate II. of 
that. report, has been reproduced in the accompanying 
general map of the district (Plate 11.) to make the latter 
more complete. It will be seen that the granite extends 
northwards to Granvi11e Harbour , of which it forms the 
southern shore. It sweeps about south-east for Ii mile , 
then east for 9 miles, beyond the Geutle Annie Rise , when 
the line of contact runs about south to the Trial Harbour 
Road . Its general course is then a little south of west to the 
coast. the actual line of contact being exposed on the cliffs 
about 1 mile north-west along the coast from Remine (11). 
Along tbe coast granite is expospd for over IO~ miles, 
where it forms precipitous cliffs (IZ) from 100 to 300 feet 
above sea-level. The width of the belt, measured from the 
coast-line, attains a maximum of about 6 miles. The same 
rock forms the bulk of the Ireemskirk Range and the 
coastal peneplAin for the length mentioned. 

Jlink Granite.-What may be called the normal granite 
of the district is pink in colour. owing to the abundance 
of pink orthoclase felspar .(U) It forms the bulk of the 
granite developed in the district. Typically the rock is 
of medium and fairly even grain-size, although it shows 
a slight tendency to become porpbyritic in places. with 
phenocrysts of pink orthoclase up to 20 millimetres in 
length . Normally, the orthoclase reaches about IO milIi­
metres in length; it is usually fresh in newly-broken speci­
mens, and shows good cleavages. In rather smaBer 
quantities is present a white plagioclase fe~par , greenish 
when partly weathered, as is the case in most speoimens 
collected, and becoming kaolinised on further decomp08i-

(") Gool. ~uI'V. ReJlOr1. No.6: Reconnaissance "f Ill e North Heema-
kirk Tin Field, h1 L. Lawry Walerhoui!t', 191.5. 

(") nd~ Photo. No. 1ft 
('I) ViM Photo. No.6. 
r-) A oolout'efl plate of this I!'l'8nite. prepat'efl from a sl>ecimen collectal 

by the writer from Pyke's Creek, neal' ~weeney'8 Mine, on the southern 
slopes of Mt. Agnew, is reprodueed in «Buihling amI Ornamental Stones 
of Australia," by R. T. Bakel', 191.'"" faeing page 32. 
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tion. Throughout the groundmass of the rock is fairly 
abundant glassy quartz, in irregular masses of about 5 
millimetres in diameter. In some localities quartz becomes 
quite subordinate in amount. Scattered through the rock 
are small crystals and crystal aggregates of black bio~i~e 
mica ; individual crystals are rarely mor~ tha:n 2 n:t~ll­
metres in diameter. A mineral orten notlced 1D addltlon 
to those named is black tounnaline. It occurs in small 
crystal aggregates up to 4 millimetres across. It. appears 
to be almost universally present, but never III large 
amount in the normal granite. 

A microscopical examination of thin s:e~tions. of this 
granite does not give a .great. deal or .addltIonal. lllforma­
tion. The minerals noticed 111 the shdes examIned were 
orthoclase felspar, plagioclase felspar, quartz, bi?tite,.tour­
maline, apatite, zircon, magnetite, and undetermlned mclu­
sions. 

The rock is holocrystalli ne. relative grain-size variable, 
average grain-size medium. The orthocl.a~ is fairly fresh ; 
it is idiomorphic, aud shows characterH:ibc cleavages and 
Carlsbad twinning. The plagioclase is a good deal deco~­
posed. From the extincti?1l angles, measured on the ~IS­
tinguishable twin lamellatlons, the felspar is mostly albtte, 
although in a few cases the an~les measured. approach 
albite-oligoclase; good crystal OUtillleB are exceptIonal. The 
mineral is partly moulded on the orthoclase, partly on 
biotite. A few inclusions of quartz occur in orthoclase. 
The biotite occurs in scattered crystals and in aggregates 
of crystals, usually showing good crystal outlines, some­
times with frayed-out ends. In some cases idiomorphic 
crystals are included in the felspars. Obviously the min­
eral has crystallised out t'arly. Inclusions of magnetite 
were noticed in some of the biotite . The quartz appears 
to have beeu one of the last minerals to crystallise out. 
H has quite irregular outlines. generally rletermined by 
the form of the adjoining minerals. It fills interstices 
between the pther minerals. In particular case-s, how­
ever. gome of th~ quartz shows idiomorphic outlines. A 
strikina feature is the presencE' in most of the quartz 
crvstal~ of abundant minute hair-like crystals of tour­
maline. Althoug:h of very ~mall diameter. the length of 
some of thec:e minute needlps is appreciable, reaching ·03 
inch in some insta1ICE"s. Although <;;ometimes in single 
crystals, they are frequently crowdpd thicklv together: in 
some cases t·hev cross each other at \'arioHs angle!=- indis­
criminately: ill others they have a well-defined radial 
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structur~. Most of the needles are straight, but some 
are deCidedly curved. Frequently they appear to be 
cro~ded more thickly towards the edges of the quartz 
grall1s. b~t t~is is ~ot invariably the case. A very care­
ful .eXaJDlnatlon failed to show any instance of the tour­
mahne . n.eedles penetrating two adjoining grains of quartz. 
In addlbo~ to t~e tourmaline rods, there are in the quartz 
abundant Inc!nslOns of a dark colour, but too minute to 
?e re~lved wlth the microscope objectives available. These 
IOclus~ons ?re distributed sometimes quite irregularly, 
sometunes 111 groups, and sometimes in definite lines. It 
is noteworthy that occasionally these lines extend, appar­
ently without any interruption, from one crystal of 
q.uartz to an adjoining one, which is not optically con­
bnuous . A close study of the available slides shows that 
although the tourmaline needles are so abundant in some 
of the quartz grains, they are entirely absent from others. 
Further,. one portion of a grain may be crowded with 
tou~maline. needles, while another portion of the same 
gratll, optIcally continuous with it, may be clear and 
contain no distinguishable tourmaline. The minub 'inclu­
sions described appear usually to be far more abundant in 
the grains and portions of grains which carTV the tour­
mal~ne, althou~h never absent ,..ntirely from the tour­
mahne-free grallls. Another feature worthy of note is the 
inclusion in somt' of the clear quartz grains of smaller 
c~yst~ls of quartz showing irliomorphic outlines, indis­
hngmsha?le from the host excepting when viewed between 
croased DlCOls. It would appear. then. that the quartz 
present in the slide is of two aenerations. Some bas 
crystallised out in the earlier st:ges of the consolidation 
of the rock, and has included the needle-like tourmaline 
crystals which had already separated out. A t a later stage 
more q.ua.rtz has . s~pa.rated out, and. as OftPll bappens 
und~r sl.mI1a~ conditIons, bas sometimes formed in optical 
?o.ntIJlUlt~ wlth some of .the earlier-formed grains. In add­
tbon to Its occurrence III the form of needle-like crystals 
noted abo~e. tourmaline is. sporadically distributed through 
the rock lU shreds and Irregular aggregates: sometimes 
sma.lI ~ua~l~ities ?Ccur bet~'een adjacent quartz grains as 
an tntt"rshhal fillmg. It IS usuallv green in thin section 
and distinctly pleochroic. but in a- few instances is almost 
opaque : it is without well-defined crystal outline. A 
f~w crys~als of magneti.te are present, ~sually closely asso­
Ciated with,. an.d .somettm.es in.elude? in, biotite. Apatite, 
too, occurs 111 Idlomorphlc pnsmahc crystals, included in 
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the later· formed minerals. It is frequently associated 
with biotite, some of the prisms penetrating the l~tter 
mineral Zircon, in highl~ idiomorphic crystals of mmute 
size, is present include~ 10 the qu~rtz and felspars. In 
one slide a little fluorIte was notIced, apparently as a 
primary mineral, moulded on. adjacent biotite and ortho­
clase. In one instance mmute threads of tourma· 
line were noticed filling cracks in a crystal of fel­
spar. Biotite is scarce: it sometimes shows crystal 
outlines, but appears to be partly moulded on the ,ortho­
clase, and has apparently crystallise~ after that .mmeral. 
Several inclusions of idiomorphic pns~s of apat~te occur 
in the biotite. A little In uscovite mica IS present In ragged 
crystals, which may be of secondary orig,in. Som~ of the 
quartz crystals contain abundant inclusI?ns, which. are 
extremely minute, and could not be defimtely ~etenmn~. 

The pink granite has been rather fully d~rl~, for It 
appears to be widely distrib~~, and can faIr~y ~laun. to be 
the normal granite of .the di8tr·~ct. Local vanattons In !:he 
amounts of the constituent minerals present cause vana­
tions in the general a.ppearance of the :ock. Thus there 
is exposed in the side cuttings of the ~nal Harbour Road, 
on descending from the turn-off to Remme, a ban~some grey 
granite: quartz is almost entirely absen~. and wh?te felspar 
subordinate, the most abundant constItuent bemg ortho­
clase of mole colour. showing very perfect cleavages. Tour­
maline and biotite are present. but are not abundant. 
Molybdenite was found in ~his grl\nit~ .at one spot 0D: the 
roadside, but not in suffiCient quantIties to render It of 
economic value. . 

White Cronitr.-A variety of granite which needs speCial 
not,ice is the I< white granite." because of the abundan~e 
of quartz-tourmaline nod?le~ i~l it and t~e numb.er of ~m 
ore deposits which occur ~It~m Its ~u?,danes. This gra:r;ute 
is sometimes called the tm gramte of ~n. ~eem~klr~. 
In general appearance the granite •. as its name .1I~pli~s, .IS 
of a light colour, the ex~ess of whIte felspar .glVlDg It . Ita 
white appearance. Unlike the normal gramte, no pmk 
orthoclase felspar is present. Macroscopically, the white 
felspars appear to form the bulk or the rock. .M.any of 
the lelspan; are distinctly lath-shaped, 5 to 10 millunetr~s 
in length, aud show perfect cleavages. Gla~y 9uartz IS 

present in variable 8JIloun~. Black t~ur.ma!1De IS alm~t 
universally present, and a httle black bIOtIte ~8 usually ~8-
tinguishable. The rock is medium to fine grame~. and d~s­
tinctly less coarsely crystalline than the normal pmk gramte 
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or the district . Microscopically the rock differs somewhat from 
the normal granite previously described . The minerals pres­
ent in the slides examined are orthoclase, quartz, plagio­
clase, tourmaline, biotite, muscovite, apatite. The rock is 
holocrystalline, the grain-size being variable. Orthoclase 
felspar is abundant in hypidiomorphic crystals throughout 
the slide. The plagioclase shows narrow twin lamellre, and 
proves t.o be albite: it usually occurs in idiomorphic crystals 
which have evidently partly crystallised belore the ortho­
clase, although the crystallisation of these two minerals has 
been to some extent contemporaneous. Much of the felspar 
is partially decomposed. Quartz is fairly abundant, largely 
moulded on the felspars which have crystallised before it. 
In one slide, micropegmatitic intergrowth of quartz and 
orthoclase is noticeable. Tourmaline is fairly common in 
irregular crystal aggregates, appearing blue, brown , or 
greenish by transmitted light. 

It is not easy to trace the distribution of the II white 
granite .. in detail. In places it appears to merge gradually 
into the (( pink granite," although usually the outcrops are 
not continuous. and this merging cannot be very definitely 
traced . Search was made for the boundary between the 
two varieties, but ill no instance was successful. The bulk 
of the Heemskirk Range appears to be composed of the 
pink granite, so far as an examination of this rough country 
was possible. It is well developed along the southern 
extremity of the range, and again in the northern portion, 
where t,here appears to be an even larger area, It is not 
confined to the elevated ground, however, for at many points 
on the coastal peneplain , and along the coastal cliffs, coarse­
grained pink granite outcrops. 

In the vicinity of the Federation Mine is a belt of nodular 
white granite of varying width, from t to 2 miles. This 
has a general south-westerly trend, and is exposed at pointe 
on the plain and sea-shore as well as in the mountain range. 
Several proved tin lodes occur in this belt. 

Along the Trial Harbour-Corinna Road , where a fairly 
good section is obtained owing to the removal of the button­
grass cover which hides the character of so much of the 
granite, it is seen that pink and white granite alternate. 

Travelling northwards along the road from the Zeehan 
turn-off , it is seen that typical coarse-grained pink granite 
forms the bedrock. Near the Montagu Creek this gives 
way of nodular white granite, which is exposed for about 
2 miles along the road, until descending to Falconer's 
Creek, when a belt of coarse pink granite, 5 or 6 chains in 
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width, makes its appea rance. From this point there is 
seen to be an alternation of the two varieties: the road 
passes over 10 chains of white granite. and then 15 chains 
of pink granite, the two varieties occurring apparently in 
bands for a considerable distance along the section exposed 

. by the road, these hands varying considerably in width. 
Pink granite is common along t he coast , while an examin· 
ation of the outcrops along the track representing the old 
road from Corinna to Remine. shows that white granite 
with the usual quartz-tourmaline nodules, occurs as far as 
The Gap. In the time available it was not found possible 
to map the varieties of granite : sufficient has been said to 
indicate that the distribution is irregular. It is noticeable 
that most of the ore·deposits of the district occur in the 
whit.e granite. 

Pine.grainrd To urmalin, Gronit t' .- Sti1l another variety 
of the granitic rocks which may conveniently be referred 
to at this stage is a very fine·grained granite with a dis­
tinctly aplitic facies , usually very rich in tourmaline. This 
rock has been called by Mr. \Valler a If tourmaline 
apJite."(") It is distinct from lhe aplite to be described 
later, and the writer would prefer to call the rock a fine­
grained tourmaline granite, to distinguish it from the pink. 
and white granites, and from the true aplite, although it 
has been shown that both pink and white granites also carry 
tourmaline. 

The rock occurs as irregular masses and also as dykes 
in the white granite- , and also as dykes in the normal pink 
granite. 

Macroscopically the rock is seen to consist of a fine· 
grained aggregate of quartz and fe1spar, abundant tour· 
maline, and less abundant biotite. Microscopically it is 
seen that both orthoclase and plagioclase felspars are pre· 
sent: the plagioclase is albite and oligoclase. It is notice­
able that both quartz and felspar are hypidiomorphic, 
and that the felspar in some cases is moulded on the quartz, 
showing that portion at least of the quartz has crystallised 
out from the magma earlier than the felspar. In none 
of the quartz crystals were needles of t()urmaline noticed, 
although these are so abundant in the pink granite. Tour­
maline is present in allotriomorphic grains moulded on 
quartz and felspar , and small quantities of both biotite 
and muscovit.e mica are noticeable . Thus it will be seen 
that the rock is really a fine-grained tourmaline granite, 

(at) Report on the Tin Orf' Deposita of Mt. Hee018kirk p.3. 
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~lthough the scarcity of ferro· magnesian constituents gives 
It an aplitic facies. 

The striking feature of the rock is t.he abundance of 
nodules of quartz and tounnal ine which it contains . 

Mention has been made above to the occurrence of 
quartz· tourmaline nodules also in. the white granite, but 
the~ appear. to be most abundant In the fine·grained tour­
malll~e.gralllte. The presence of nodules gives the granite 
a str.lkmg appearance, which justifies the name If nodular 
gramt:e If . being giv~n to it . The nodules vary consider. 
ably III size.: sometImes they are represented by mineral 
a~gregates III the rock, but a fraction of an inch in 
dlameter: on the other hand , nodules were observed &s 

much .as 6 inc~es in di?-meter , although this was rather 
exceptIOnal. 3 Inches belllg a common size. The nodules 
are . composed almost entirely of quartz and tourmaline. 
A httle felspar is usually present t()wards the outer edge. 
but apparently belongs rather to the matrix than to the 
nodules .. Traces of cassiterite are usually present. and in 
two speClmens collected on the Federation property a little 
amethyst-co~oured fluorite was present in the centres of the 
nod ules: ~h ~s appe~rs t() be the exception , as no other cases 
were noticed durlllg the examination of the district 
~lthough ~nany nodules were broken. In some specimen~ 
It was noltced that the quart,z and tourmaline in the centre 
o~ the ~od ules were cryst.allised , the crystals projecting 
shg~t1y IIlto a central space. The main mass of the nodule 
conSists apparent.ly of about equal quantities of quartz and 
black tourmaline: A thin section of a nodule from a mass 
of. aplite shows that quartz. tourmaline and felspar are the 
mmerals present. In another section the same minerals are 
present , with zircon as well , while in a third case only quartz 
and tourmaline were obsen·ed . The texture of the rock in 
each case is holocrystalline . the graill·size being variable, 
but small on the average. Quartz is the most abundant 
constituent pre.sent, and is usual1y idiomorphic . It has evi­
dently crystalhsed before the t()ur~aline. which frequently 
surrounds crystals of quartz or fi11s mtershces between them 
and is consequently moulded on them . The t()urmalin~ 
occurs usua lly in crystal aggregates , and varies in colour 
from brown through green to blue. It is abundant, but in 
each case appears to be subordinate in amount to the 
quarl.z. ":'here pr~ent the !elspar is idiomorphic, and 
has crystaliLsed earher than either quartz or tourmaline. 
F.rom the extinct.ion a?gles meas';!red on sections perpen­
dicular to the albite tWill lamellre It is seen that the plagio-
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clase present in each case is albite: the mineral is ouly 
sparingly distributed through the slide . It is interesting 
to note that minute, highly idiomorphic prisms of zircon 
are present included in the quartz. 

In certain localities green tourmaline takes the place 
of the black, and in several such cases, particularly in the 
vicinity of the Cliff Mine. cassiterite was noticed as well. 

Normally the tin content of the nodules is small, although 
traces of cassiterite are usually present, particularly in the 
central portions. The nodules are so abundant in places, 
lying about on the surface where they have weathered out 
of the granite, that the question whether they would pay f'Jr 
treatment naturally suggests itself. From tests made by 
the writer, however , it is quite unlikely that such will be 
the case: usually tin is present in traces only, and not in 
pay~ble quantities, and it is quite exceptional to find rich 
specl1llens . 

It has been remarked that the size of these nodules 
varies from a fraction of an inch to 6 inches in diameter. 
While they are sometimes scattered quite irregularly 
through the rock-mass, in certain localities they are very 
abundant, and sometimes several nodules are joined 
together to form one irregular mass of quartz-tourmaline. 
A striking feature is the manner in which the nodules 
resist weathering. The essential constituents, quartz anti 
tourmaline, are both hard and very resistant to the attacks 
of weathering agencies, while the felspars and mica of 
the enclosing granite break down much more readily. In 
consequence of this difference in mineralogical composi­
tion, the nodules stand out in striking relief from the 
weathered surfaces of the eranite in which they occur.(I5) 
Ultimately they become detached from the parent rock, 
and accumulate on the hill-sides and in the watercourses 
of the neighbourhood . The majority of them are spheroidal, 
but some are rather irregular. 

Somewhat similar, but less perfect and less abundant 
nodules of quartz-tourmaline were noted by the writer in tht' 
Meredith Range granite of the Stanley River Tinfield,(") 
but probably in no other locality in the State are the 
nodules so abundant and so well developed as they are at 
South Heemskirk . 

Their habitat is somewhat variable. They reach thea 
maximum development in the fine-grained aplitic tour­
maline granite of the district, but are also extremely well 

<:-\ Vidl" Photo.. N 08. 1 and 10. 
(.) Vide (}eoI. Sun. Ta.. Bu1letin 16, p. 28. 
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developed in the If white granite" described above. Even 
in the coarser-grained normal pink granite, however, 
there are small irregular aggregates of quartz and tour­
maline, which, in reality J are identical in composition and 
mode of origin with the more easily recognisable nodules. 

Among the localities at which the nodules are partic­
ularly well developed may be mentioned The Cliff ~line , 
Federation ~lille , and Gap Peak . 

Before leaving the subje<:t of quartz-tourmaline nodules, 
reference must be made to their occurrence uncler condit­
ions which have not previously been described . Their 
borne is in the fine-grained tourmaline granite and the 
white granite, and it is in the former varif'ty that they 
undoubtedly reach their maximum development. It is 
important to notice l however , that they do occur in the 
pink granite, which has been described as the normal 
granite of the district. Usually they are not abundant, 
although they are not uncommon in some localities, par­
ticularly near the white granite, although it must be 
admitted that the most favourable opportunities for exam­
ining the rock usually occurred in the vicinity of the 
white granite. In the pink variety the nodules are never 
well developed. They are small (usually not more than 
1 inch ill diameter), and appear to be more irregular in 
shape and composition than those previously described. 
They merge into mere crystal aggregates of tounnaline. 
On weathered surfaces of the granite they are inclined 
to stand out in relief l but on account of their smaller size 
are not so noticeable as in the case of the white granite. 

Granite Porphyry. - At various points throughout the 
granitic area, the rock is seen to be fine-grained or 
porphyritic. Usually the constitnents of the normal 
granite are distinguishable, while in certain cases the 
groundmass of the rock is SO fine -gra ined as to be resolved 
only with difficulty. The rocks occur as dykes in the 
main granite mass, usually not more than a few feet in 
width. 

Near Sweeney's Mine is a good example, in which the 
rock has a general pink colour, owing to the presence of 
orthoclase felspar. The groundmass consists of an intimate 
mixture of quartz and felspar, with smaller amounts 
of biotite and a little tourmaline in places, individual 
crystals being usually less than 1 millimetre ill diameter. 
Scattered through this ground mass are phenocrysts of 
flesh .pink orthoclase, up to 10 millimetres in length, singly 
twinned and showing good cleavages. 
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A somewhat different type is developed on the pack­
track across the southern spurs of "lit. Agnew to the 
Federation Mine. The rock is a handsome one, consist­
ing of a very fine-grained bluish -grey quartz~felspathic 
groundmass, with biotite and scat.tered tourmahne. Scat­
tered abundantly through this matrix are phenocrysts. of 
pink orthoclase felspar in idiomorp~ic .c~ystals, averag~ng 
about 4 x 14 millimetres , somfO llldlviduals measurmg 
8 x 20 millimetres. These crystals are twinned, and 
show perfect cleavages. Tn some instances decomposition 
of the felspars has commenced, and it is noticeable that 
this change commences from the periphery of the crystal 
and proceeds inwards. 

The particular examples of granite porphyry described 
are fairly typical, but there are intermediate varieties. 

A thin section cut from a specimen collected near the 
Cumberland dam does not yield very much additional 
information . One feature, however, is worthy of special 
mention, viz., the occurrence of minute, needle-like crystals 
of tourmaline in bunches and radiating sheaves and aggre­
gates in some of the quartz crystals. These needles are 
not confined to one grain of quartz, but pass without inter­
ruption from one grain to another, showing clearly that 
they have been introduced subsequently to the consolida­
tion of the quartz. ldiomorphic crystals of zircon are also 
present as inclusions in the quartz . but these are primary. 

.-I plitf.-Quite a feature of the Rpemskirk granite 
massif is the presence of aplite at various points. The rock 
varies somewhat, but is typically a fine-grained aggre­
gate of quartz and felspar, of a flesh-pink colour, some­
times carrying a little biotite, and tourmaline may also 
be present in appreciable quantities. The aplite occurs 
both in the pink and white granites previously described, 
in the latter in the form of dykes , and in the normal pink 
granite as irregular masses and nodules, as well as in 
dyke form. 

In distribution it does not appear to he limited to any 
one part of the district. but occurs at intervals throughout 
the granite area. 

A microscopical examination of thin sections shows that 
bypidiomorphic quartz is abundant, and that some of it 
has crvstallised before the orthoclase, being partly sur­
rounde"d by, and at times included in, that mineral. While 
usually clear, it is noticeable that in some of the quartz 
grains are minute. needle-like crystals of tourmaline, simi­
lar to those noted in the quartz of the normal pink 
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~rauite . The plagioclase felspar is not very abundant., and 
18 usually a good deal decomposed. Some of it is albite 
and other crystals appear to be more basic, and to mor~ 
nearly ~pproa~h al1d~ine, although ext:nction angles are 
rather mdefilllte owmg to the decomposition products. 
The plagioclase shows by its crystal edges that it h .. 
crystalhsed before the orthoclase. The latter is fairly 
abundant throughout the slide, and gives the rock its 
general pink appearance in hand specimens. Fragments of 
biotite and tourmaline are present, but are not common. 
Occasional idiomorphic crystals of apatite were noticed, 
usually included in biotite 

In thin section the rock r-sembles the white granite 
although t.here are minor djB .. rences noted above. ' 

Mention has already beeH made of the fact thai the 
apl~te occu~s in the form .of dykes in both the pink and 
Whl.te gramte, as :-ve~l as m ·rregular masses in the pink 
vanety. Both va-netles of granite are traversed by numer­
ous fissures o.nly a. fraction ('If an inch in width, and usu­
ally ~lIed With .black tourmaline. It is worthy of note 
~hat III several Illstances dykes of aplite were seen to be 
mtersected, and sometimes slightly displaced by tour­
maline-filled fissures, which consequently must be later 
than the aplite. -

. Pt!gmatitr .--:-Ano~her variety of the granit.ic rocks not 
hltherto descnbed IS pegmatite. Although not abundant 
or important, it is interesting to note that this rock does 
occur in the district. Dyke!:! of pegmatite were noticed 
intersecting both the pink and white granites. These 
were us~ally but. a few inches in width, varying somewhat 
from POlDt to pomt. The pegmatite consists essentially of 
coarse cry~tals of . quartz and felspar (usually orthoclase) 
and sometimes a httle black tourmaline. Several examples 
were noticed in which the pegmatite occurred as a centr'1-l 
seam in a dyke of fine-grained aplite. As a typical 
eX8Tl!ple may b~ taken an occurrence in the north-wes~rn 
porbon of SectIon 3911-M (the Federation Mine), on the 
northerly slope towards Packer's Creek. There the out­
crop is very noticeable ~n the weathered granite surface, 
the quartz crystals standlllg out boldly more than an inch 
owing. t.e their. resistance to the attacks of weathering 
agenCies, to whlch the surrounding aplite has succumbed. 
!he J.>egmati~ occ~rs in . a. dyke of aplite about 12 inches 
III wIdth, whlch. Itself mtersects the white granite, the 
latter rock carrymg abundant quartz tourmaline nodul~9 
in the vicinity. The seam of pegmatite is from 3 to 6 
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inches in width; it is composed of quartz and orthoclase, 
with accessory black tourmaline. The quartz prisms are 
sometimes 3 inches in length, terminated at one end by 
pyramidal faces. The orthoclase is intimately associated 
with the quartz, having to some extent crystallised before 
it. It usuaUy occurs in prisms of, approximately, square 
sectio~ ul? to i-inch across and l! inch in length. They 
are plllk III colour, and when fractured longitudinally fre­
quently show simple twinning. The orthoclase is very fre­
quently included in the quartz, and as it weathers much 
rnor€ rapidly than that mineral, long cavities of approxim­
ately square section, sometimes crossing each other at 
~arious angles, are common in the quartz. Incidentally, 
It may be remarked that much of the quartz lying about 
the ~urface is derived from these pegmatite dykes in the 
gramte, and many of the fragments show cavities (the 
so-called " negative crystals ") similar to those described: 
cavities of different cross-section are caused by the 
removal of tourmaline. 

In the pegmatite dyke referred to, irregular crystal 
aggregates of black tourmaline are present, sometimes 
interstitial and moulded on the quartz prisms. The tour­
maline aggregates noticed were never more than !-inch 
in diameter. In one place this pegmatite dyke and the 
enclosing aplite are intersected by a narrow tounnaline­
filled fissure, which passes without interruption into the 
granite beyond. Miarolitic cavities into which projecteJ 
crystals of quartz were noticed in several places along the 
course of this dyke . 

All the pegmatite dykes noticed were of comparatively 
small size, and they are not likely to become of any 
importance commercially. None of them is known to 
be stanniferous. The component minerals of the dykes 
are not sufficiently well developed to be of any value, as 
sometimes happens where pegmatites occur. 

Quartz-Tourmaline Vesn8 and Dyku.-Throughout the 
area occupied in the district by the acid rocks described 
above, there are numerous occurrences of tabular deposita 
of quartz and tourmaline in varying proportions, sometimes 
with accessory minerals as well. When the accessory 
~ineral is cassiterite, the deposits may become commercially 
Important. 

An examination of the various occurrences shows that 
two classes of deposits are to be distinguished in the dis­
trict, veins and dykes . The veins are characterised by a 
central seam of tourmaline with varying amounts of quartz, 
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and frequently with cassiterite, bordered all either side by a 
tabular mass of quartz and tourmaline, sometimes with 
abundant white mica, and with or without cassiterite as 
well: pyrite may also be present. The line of contact of 
this mass with the granite which forms the country rock 
is usually well defined, although sometimes there is & gradual 
merging into the granite. The dykes, on the other hand, 
while composed essentially of quartz and tourmaline, have 
no central seam, and have sharply·defined walls. Both 
veins and dykes occur in the surrounding sedimentary rocks 
as well as in the granite . 

Mr. Waller has called attention to this distinction,(I7) 
pointing out that Mr. } .... J. Ernst was the first to discover 
these dykes. He also remarks that .some o~ ~he tabular 
deposits appear to occupy ~n i~tennedia~ pOSItIon between 
dykes and veins. The wnter S observatlOlls confirm those 
made by Mr. Waller. . . 

The formations referred to above ment a more det31led 
description, as the occurren~ of the different types i.s inter­
esting. Economically the vems are by far the most un~o~t­
ant for they frequently carry cassiterite in such quantitIes 
as ~ become payable ores of tin. This as~ect.., howeve~, and 
the classification of the vein-types accordlllg to the ~neral 
contents are dealt with in the chapter on EconomIC Geo­
logy. The central seam has been called by Mr. Waller(") 
the "vein-stone," and the enclosing quartz-tourmaline 
material, extending from the central seam to th~ w~ns, the 
II vein-rock ": the terms are useful f?r descoJ?tlve p~r­
poses. The veins ~cur most. fr~uent1y ~n the .white grawte 
and in the fine-grallled tourmahne grawte which have been 
described: a few cases only were noticed in th~ normal 
pink granite. Astriking fact was noti.ced in several mstan~ 
where veins occur in nodular gralllte: quartz-tourmalIne 
nodules occur unaltered in the vein-rock, itself a granular 
mass of quartz and tourmaline, but showing no feJspar. 
In no instance were nodules noticed in the vein-rock when 
they were absent f~om .the surro~ding. igneous r~. A 
microscopical examlnation of thin sectIons of velD-rock 
shows that there are two gener~tions ~f qu~rtz present, and 
close investigation and compar~son WI~ shdes of the sur­
rounding granite disclose some mterestmg features. In !he 
case of vein-rock. from a vein traversing the no:mal P1n:k 

ranite it is seen that many of the larger allot~omorphic 
~uartz grains include abundant minute needle-like posms 

(ta t Report on the Tin Ore Depol!it.l of )1t. Heemsldrk. pp. 0 and 7. 
( .. ) Op. cit., p. 6. 
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of tourmaline, while the smaller quartz grains, which are 
usually hypidiomorphic. are clear and contain no tour­
maline needles. The quartz of the normal granite is quite 
similar, being allotriomorphic, and including abundant 
tourmaline needles as a rule. It seems clear that the 
hypidiomorphic quartz of t.he vein-rock is secondary. the 
grains of primary quartz remaining unaltered. Again, 
taking the case of a vein in white granite, although the 
distinction is not so sharp, under the microscope the quartz 
of the vein-rock occurs in grains of d~fIerent sizes, the" 
smaller usually bypidiomoq .. hic, sometimes idiomorphic, 
both larger and smaller grains being free from included 
tourmaline needles: it corresponds in this latter respect 
with the quartz of the surrounding white granite, and a 
comparison shows that the larger grains of the vein-rock 
correspond in size with the quartz of the unaltered granite. 

In both varieties of vein-rock described it is noticeable 
that in certain portions of the slides examined, groups of 
the sma11er hypidiomorphic quartz grains extinguish simul­
taneously between crossed nicols, suggesting that each 
group may represent portion of a replaced felspar crystal. 
At. least it seems clear that both primary and secondary 
quartz are present in both varieties of vein-rock, and that 
the primary quartz is really the unaltered quartz of the 
granite, of which the felspar has been replaced. No biotite 
is present, but tourmaline is usually abundant, occurring 
both in ragged crystals and in aggregates of small prisms 
showing idiomorphic and hypidiomorphic outlines. The 
later variety is usually closely associated with the secondary 
quartz, and sometimes small grains of quartz are included 
in tourmaline. It seems clear that some at least of the 
tourmaline is secondary, doubtless replacing the biotite as 
well as the felspar of the original granite: some of the 
ragged fragments may represent the original tourmaline of 
the granite which has remained unaltered during the lode­
forming processes. 

The vein-rock described above belougs til the quartz-tilur­
maline-cassiterite vein-type. and to the sub-class which Mr. 
Waller has termed <I quartz-tourmaline veins. "(n) In the 
sub-class <I greisen veins," however, the structure of the 
vein-rock is rat.her different, as abundant white mica takes 
the place of tounnaline. The vein-types are dealt with in 
a later part of this report,CO) but from evidence obtained 
the writer believes that a hard and fast line cannot be 
drawn between the sub-classes described by Mr. Waller. 

C-) Op. cit., p. 8. ('0) Vid. infra. pp. 153-177. 
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In the extreUle type of the greisen ,·ein, muscovite takes 
the place of tourmaline, but it, may be remarked that in no 
instance was tourmaline found to be entirely absent. In 
the thin sections examined, in which mica was seen to be 
present in hand specimens, the primary quartz surviving 
from the original granite has in some cases suffered alt.era­
tion and partial replacement by muscovite mica, but has 
not altogether lost its individuality: it is still usually 
recognisable as quite distinct from the aggregates of small 
clear grains which occur in association with muscovi~, ~nd 
which are clearly secondary. The felspars ?f the oTlgl.nal 
granite seem to have been replace~ essentIally by ~l~a, 
which. however, is usually accompal1led by smal1 quantIhes 
of quartz of the form described. The muscovite is often 
present as shreds, and some of the a.g~regat.es show .a di.s­
tinct radial structure. Small quantIties of tourmahne m 
hypidiomorphic crystals are usually present. 

Pyrite sometimes becomes abundant in the vein-rock, 
acco~panied by quart,z, forming "TaHer's " pyritic veins": 
these are preferably to be regarded as be~on&"ing ~ a type 
distinct from the quartz-tourmaline-casslterlte vem-type, 
viz., the •. pyritic-cassiterite deposits" of Mr. L. K. 
Ward.CI) The type does not call for special mention at 
this stage. 

Oue slidf" only of Mr. \Valler's fourth class, .. pinit~id 
veins." was examined. This. again, is certainly only a vana­
tion of the quart.z-tourmaline-cassiterite type. The vein­
rock appears to carry less quartz than that of the ty~ 
previously described. The structure s.uggests .that whtle 
most of the primary quartz of the gralllte remalllS, altered 
and partly replaced here and there, th~t little if any seco~d­
a.ry quartz has been introduced durlDg the lode-forIDlllg 
a.ctivity. The main change which has taken place h~s. b~n 
in the formation of micaceous aggregates, termed plllitOld, 
doubtless at the expense of the felspar. 

In all these varieties or sub-classes, there is a well-defined 
central seam, forming what Waller(72). has t-er~ed the 
If vein-stone." This central seam CODSlst.a essentIally of 
tourmaline, usually accompanied by quartz: with or ~th~ut 
cassiterite. The vein-stone frequently carnes very nch bn. 
The tourmaline occurs in long prismatic crystals, frequently 
grouped in radiating aggregates, individu~l crystals some­
times reaching 6 inches in len~ .. In one msta~ce where .& 

vein extended from the gramte lOto the adjacent Sedl-

(") J"tdl' Gool. ~un-. Ta~. Bulletin 6. p.86. (") Op. 1'11., p. 6. 
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mentary rocks, the tourmaline was observed to decrease in 
amount 3S the distance from the granite increased, and 
eventually the vein became a quartz vein : although this was 
clearly shown in one instance , it perhaps does not occur 
in every case, but it seems likely that the quartz veins of 
the sedimentary rocks are but special cases of the quartz­
Lourmaline-cassiterite veins of the granite . 

The foregoing description has been confined to veins: 
mention has already been made of the fact that certain of 
the quartz-tourmaline formations appear to be dykes, and 
that they have been previously described by Mr . G. A. 
Waller as such.(3 ) There seem to be three outstanding 
features of these dykes to distinguish them from the true 
veins already described: (0) There is no central seam, (b) 
the texture is even and the composition simple and uniform 
(quartz and tourmaline). (r) the walls are sharply defined. 
Examples of dykes were noticed both in the granite and 
l.lso in the adjacent sedimentary rocks, sometimes passing 
from one to the other without apparent change. No cases 
came under the writer's notice in which cassiterite was 
proved to be present in a dyke of this description . Micro­
scopical examination of thin sections shows that the rock 
is composed of quartz and tourmaline. The latter mineral 
varies a good deal in habit, usually occurrin~ in idiomorphic 
prisms, with associated aggregates and grams , some of the 
smaller prisms showing at times a radiating .habit. The 
quartz is quite allotriomorphic, and sometlm~ partly 
encloses prismatic crystals of tourmaline. ObvlOusly the 
tourmaline has crystallised out earlier than the quartz , and 
there are probably two generations of tourmaline cryst.als, 
some of the larger idiomorphic prisms having crystalhsed. 
out first, and formed nuclei about which the second gener­
ation have gathered in radial aggregates, to be followed by, 
and partlv included in , the quartz. The grains of quartz 
are clear ~ and free from noticeable inclusions. Although 
there is naturally a variation in different dyk.es, it is only 
of minor importance , the general features bemg the same 
-in all slides exami ned . Mention has been made of the 
sharply defined walls: there is usually, but not invariably . 
an alteration in the wall rock , but apparently never to any 
great extent : this alteration usually ~k.es ~he form of 
silicification , or silicification and tourmahmsahon. 

If all the tabular deposits clearh exhibited the features 
described above, it would not be a · very difficult matter to 
classify them as veins or dykes, ~nd such a classification 

(") 01'. ('if ., p . 7. 
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would perhaps be warranted . III view of all the evidence 
available, however , this classification cannot be insisted on, 
an~ it is found . in practice that there are some deposita 
which do not stnctly conlorm to either type . In referring 
to the difficulty of distinguishing between veins and dykes, 
Mr. L. K . Ward says(") , 

" It has recently been urged by many writers on ore­
deposits that there is no essential difference between 
• dykes' and • veins J of certain t.ypes. In the case of 
these quartz·tourmaline intrusions the impossibility of 
making the distinction is admirably shown. The criteria by 
which we judge a tabular m:lleral aggregate to be a 
'. dyke' rather than a • vein ' are not definitely estab­
lished , nor can they be established in such a way as to limit 
both classes by hard and fast lines. 

e< In the latter stages of consolidation the residual portion 
of the magma from which the acidic rocks are derived. 
becomes progressively more siliceous and more aqueous. 
And when finally the still liquid material is forced out 
through the cooler rocks, there results a rock which often 
possesses the characteristics of material which has crvstal· 
lised out from solution. Thus the phenomena of c~tifi­
cation are visible in these rocks. JI 

In the South Heemskirk district these remarks certainly 
apply , and the conclusion arrived at by Messrs . \Valler and 
'Vard. that there is no essential difference between quartz­
tourmaline veins and quartz-tourmaline dykes, has been 
veri fled. by the observations made by the writer in this 
district. There are in various locaEties intermediate types 
of deposits between the extreme types which have been 
described . The granular texture sometimes gives place to 
a more irregular arrangement of the quartz and tourmaline, 
the laUer tending to occur more in radiating aggregates: 
in several cases the central port~ons of •• dykes " were seen 
to be nearly free from tourmal ine, while in two cases the 
tourmaline occurred centrally almost to the exclusion of the 
quartz . in each instance the bulk of the rock being com­
posed of granular quarlrzAounnaline, similar to that occur­
ring in the extreme" dykes" described . 

Mention has been made of the fact that so far as the 
writer was aware, no cassiterite had been shown to occur 
in the so·called or dykes" of the district. Naturally this 
does not prove its absence, and if the two classes of deposits 
grade one into the other. so that the " dykes " are but 
a variation of the quartz-tourmaline-cassiterite vein-type. 

(14) Geol. :o::.urv. Tall. Bulletin 6, p. 91. 
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then there is no sound reason why cassiterite should not. 
occur also in the deposits of dyke form. It probably d0P.8 
occur in small quantities, which may not. have been recog· 
nised in the past . Jt must be borne in mind that- certain 
of the veins which show wel1·defined vein·stone and vein­
rock do not carry appreciable cassiterite. 

/Jo!:;r Dykf. witll .Ifinite. d·c.-A very interesting 
occurrence was noted at one point on the coastal cliffs near 
the southern margin of the granite mass. This was a 
basic dyke. consisting essentially of augite, with other 
minerals in smaller quantities, traversing the granite. The 
dyke occurs between the ClifT Mine and the Pulpit Rock. 
apparently on Section 3182.M. and was accidentally dis· 
covered when scaling the steep clifT face, here rising to a 
little over 300 feet above sea· level. The granite in the 
locality is the coarse.grained pink variety, and is quite 
similar to that occurring in various parts of the district. 
carrying a little disseminated tourmaline. and being tra· 
versed at times bv narrow veinlets of the same mineral. 
The dyke is app~ox.imately parallel to the cliff face 011 

which it is exposed, with a strike about north·west: its 
dip is about vertical. The width varies from 3 inches t.o 
5 feet. It can b~ traced for about 50 feet. but is quite 
inaccessible for most of this distance, owing to the precip· 
itous nature of the cliff face . 

The exposed margin of the granite is distant about 15 
chains to the south. 

A striking feature of the dyke as exposed is its varia· 
bility in composition. In some parts quartz occupies a 
width of 2 feet , while in othe~ this mineral appears to 
be absent, and green pyroxene is the predominant minera1. 

The abundance of augite in the deposit is an outstand· 
iog feature. It sometimes forms dark.g-reen masses which 
cannot be resolved without the aid of the microscope. but 
which in thin S{'ction are !'E:'en to be composed of granular 
pyroxene, individua~ grains being of very minute si7.e. 
Occasional larger plates or the ~ame mineral may occur, 
and in one section several groups of comparatively large 
crystals were noticed in this fine·grained groundmass; 
in some cases no other mineral is present. ~lonoclinic 
pyroxene is present not only in granular form : in differ· 
ent parts of the formation it occurs in larger crystals and 
crystal aggregates. and at the particular point visited the 
individual crystals are exceptionally large. Here the 
granite forming the immediate wall· rock is comparatively 
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fine-grained and aplitic in character, and white in colour. 
Projecting into this white groundmass on the edge of the 
formation are abundant large dark-green crystals of mono­
clinic pyroxene, reaching 3~ inches in length and Ii inch 
in breadth. The crystals are thus prismatic. and com­
paratively long in proportion to their width ; of six crys­
ta.ls measured, this proportion was found to vary from 
3: 1 to 4: 1. Cross-sections are nearly square with trun­
cated corners. The forms recognisable are prisms. pina­
ooids, and negative and positive pyramids. 

Twinning is not easily recognisable, but appears to be 
present in a few instances. Typical cleavages are perfectly 
shown. Where single crystals are developed they are 
idiomorphic, but not infrequently they OCCur in groups, 
in which mutual interference has preventf'd the perfect 
development of some forms. These long finger-like crys­
tals present a very striking appearance. Th~y usually rest 
011 a foundation of smaller crystal aggregat.P.s or grains of 
the same mineral. It is worthy of note that several of 
t.hese crystals are intersect.ed by veinlets filled with aplite 
corresponding with that which forms the groundmass in 
which the prisms are embedded, clearly showing that the 
aplite oonsolidated subsequently to the formation of the 
crystals. 

The examination of a thin section of this aplite does 
flOt yield very much information; the felspars show 
hypidiomorphic outlines, the interstitial spaces being filled 
with quartz. The felspars are usual1y too decomposed ior 
determination. although in a few cases indistinct extinc­
tioll angles are discernible, which indicate that the felspar 
is oligoclase. Irregular shreds of pyroxene are present. 

A good deal of the rock forming the mass of the dyke 
is granitic in texture, but is impregnated to a greater or 
less extent by masses of green pyroxene. The microscopi­
cal examination of a thin section of this material shows 
that grains and granular aggregates of pale-green mono­
clinic pyroxene are scattered through a felspathic ground­
mass, now decomposed. Some of the pyroxene is sli~htly 
uralitised . A little quartz is present. ~fasses of ~a1.~ite 
are present, some of which have sharply defined outlines, 
and are wedge-shaped, others being quite irregular in the 
decomposed groundma A few tufts of chlorite were 
noted. also scattered scaly aggregates of talc. A note­
worthy feature is the presence of small wedge-shaped 
crystals and granular aggregates of titanite. Closely 
associated with this mineral are colourless crystals and 
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crystal aggregates of idocrase. A few crystals of 
axinite were noted in olle slide, and this mineral 
is ~is~illguishable in some of the hand specimens collected. 
AxlnIte occurs in acute·edged crystals of about i-inch in 
length, of a clove-brown colour and vitreous lustre. The 
crystals show sharp outlines, and are almost invariably 
embedded in calcite. Closely associated with these min­
erals are masses of fluorite, and usually some quartz. 
Th~ groundm.ass of the rock is monoclinic pyroxene, 
whIch occurs 10 granular aggregates and groups of pris­
matic crystals, with a tendency to radiating structure. 
No tourmaline was noticed in the formation. 

Although the monoclinic pyroxene present in this inter­
esting formation has been called augite, an analysis is 
nee~~d before this determination can be regarded as 
deCiSIve. The colour is dark-green in hand-specimens and 
light-green in thin sections. IIowever , the crystal forms 
developed, and the habit of the crystals are noteworthy. 
They are not those most commonly developed in augite, 
but appear rather to resenlble diopside. 

The walls of the formation are not well defined. There 
is a gradual merging into normal granite. 

j{ ode 0/ Origin.-The mode of origin of the formation 
is not clear. It has been called a dyke above. but appears 
rather to be a vein than a true dyke. Obviously it was 
formed by solutions traversing a fissure in the solid crust 
of the granite mass. The writer is of opinion that these 
solutions were derived from the cooling granite mass. and 
not from any external source, 

The abundance of lime-bearing minerals is striking. and 
a very noteworthy ~eature is the evidence of the presence 
of boron and BUOl'me, recognised d minera1isers," It is 
pertinent to enquire why this particular vein, if formed 
by the action of solutions containing mineralisers, expelled 
f~om the granite during its final stages of consolidation, 
dI~ers so essentially from the various quartz-tourmaline 
vems, so abundant throughout the granite area these 
veins having been assigned a similar mode of ori~. The 
answer to this question is not easily found. 
. ~here .appear to be no metallic minerals present. hence 
tt IS u~likel~ t~at th? fissure connec~ed with any of the 
reserVOlr8 WIthin which the metalhc constituents had 
becoI?e concentrated . Although none were noted in this 
locahty, the occurrence of basic segregations in the mass 
of granite rocks is wen known , and is recognised to be 
due to the concentration by magmatic differentiation of 

sOllie of the more basic materials of the still molten rock 
mass. If such a reservoir had formed within the mass of the 
cooling granite, and the crust had fissured owing to the 
contraction caused by cooling, such a fissure might con­
ceivably have tapped this reservoir and allowed the escape 
of the basic material to form such a vein as that under 
consideration. 

The richness in lime-bearing minerals suggests that 
there may possibly be some relation between this forma­
tion and the various occurrences of lime-silicates described 
fully elsewhere.C oS ) These occurrences, however are never 
far distant f!om the basic r~ks, and, as sugg~sted else­
where. the hme and magnesla contents may be derived 
therefrom by solutions from the granite traversing fissurea 
which bad during some portion of their course these basic 
rocks as walls. In the present instance the occurrence 
is within the granite itself. It is , however, adjacent to 
the, contact of the g~anite with ~he sedimentary rocks, 
which t?emselves are 10 contact wlth the serpentine at a 
short dIstance furt~er sout~, The relation of granite, 
~lates, and, serpentIne, ~s mterpreted by the writer, is 
lilustrat~d In the geologIcal sections published herewith, 
and, as llldic~ted there" the slate is believed to be resting 
011 a foundation of baslc rock which itself is in contact 
with th~ granite at no great 'depth. Nothing is known 
of the underground contour of the contact plane between 
~hese rocks, b~t it is certain that this is not regular, and 
It seems not Impossible that there might be a projecting 
mass of basic rock vertically beneath the actual surface 
contact, partly surrounded by the later granite. If such 
were the case, it is conceivable that in this instance solu­
tions derived from the deeper mass of granite might 
traverse such basic rock in their upward passage: if such 
were the case, possibly more iron and magnesia would 
,?e expecte,d . In the absence of analyses, however, little 
IS to be gamed by pursuing the en~uiry further. Analy ... 
of th? granIte Itself are not avaliable, nor in the slides 
exammed were the felspars fresh enough for determination 
so. that portion of the lime m£.y have been derived fro~ 
thIS s.our~e, althoug~ there is nothing in other occurrences 
of vems In the grarute to suggest this. 

.lfade 0/ ONgin and Relationship. 0/ the Van"", 
Gramttc Rock8.-I~ the preoe~ing pages an attempt has 
been made to descnbe the leadIng features of the varieties 

(Ii) Vid8Ix/ra, pp. 124- 143. 
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of granitic rocks met with ill the district, but no theory 
given as to the mode of origin of the different rocks. It 
is important in a discussion of this kind to have analyses 
of the various rocks dealt with, but unfortunately no 
analyses, even of the normal granite, have been made up 
to the present time. 

From the occurrence of the various types described, their 
closer association with, and sometimes merging into, other 
types, as well as their similarity of mineralogical compos. 
ition, the various rock-types appear to be genetically COD­

nected, one with the other. There can be little doubt but 
that tbis really is the case. The writer believes that all the 
different rock-types originally formed part of the same mass 
of molten igneous rock material, the granitic magma, which 
was forced up from below along a plane of weakness into 
a thick series of overlying sedimentary rocks. While still 
deep below the surface, and under considerable pressure 
owing to the thick cover of sedimentary rocks. the mass 
gradually commenced to cool. In the meantime the process 
known as magmatic differentiation was active. and the 
originally homogeneous material separated gradually into 
masses or sub~magmas varying slightly in composition. In 
one sub-magma the more acid materials tended to segre­
gate with the bulk of the metallic constituents, and this 
mass contained more of the water of the magma than the 
other, which for this reason would tend to become less 
fluid. The more pasty mass would tend to solidify 6rst, 
as the temperature gradually lessened, owing to the crystal­
lising out of the mineral constituents which could 110 longer 
remain in solution in a magma which was becoming super­
saturated for that particular temperature. The slow and 
gradual cooling of this sub-magma resulted in the formation 
of the normal pink granite of the district: this portion of 
the granitic magma would naturally be by far the larger. 
Within the cooling mass would be smaller reservoirs of 
molten material which would be forced through cracks in 
the cooling crust to form dvkes of granite porphyry. The 
masses and nodules of aplite included in this variety of 
granite clearly indicate that the normal pink granite sub­
magma must also have been the parent of this more acid 
rock, which was doubtless derived from it by a process of 
magmatic differentiation similar to that which had alreadv 
taken place on a gral1der scale. While portions of the 
more aqueous and acid material were imprisoned in the 
cooling mass. before being able to segregate. in certain 
places larger reservoirs were formed. from which at a later 
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stage the molten material was forced, as ~n as cracks 
formed in the cooling crust, and thus the ~phte dy~es were 
formed inlrudina not only the normal pmk gramte, but 
also th~ white gr:nite which had by this time consolidated. 

MeanwhJe, during the consolidation of the larger and 
more pasty_mass to form the normal pink gran~te, the mo!e 
aqueous (and consequently more fluid) portIOn w~s shll 
molten. As it gradual1y cooled, certain of the constItuents 
tended to segregate, and the .phenomena of ~agmatic dif­
ferentiation again played an llllport.a.nt part III the forma­
tion of another sub-magma, still more acid ~nd mO.re 
aqueous, and containing the bulk: of the metallIc constIt­
uents of the original magma, owing to their tendency to 
form volatile compounds with such elements as boro.n, 
fluorine. chlorine, and sulphur. Probably this differentIa­
tion had been going on in place, after the ma~ma had ~~n 
forced by a variation of the pressure into ~ higher pOSItion 
in the cooling and solidifying normal plllk gral~lte sub­
magma: that this was not yet solid throughout IS sh~wn 
by the presence of dykes of granite porphy~ ~nd o~ aphte, 
which appear to have emanated from wlt~n thiS mas~. 
The pegmatite dvkes appear to have been derived from thIS 
source also: they probably represent the final stages of 
consolidation, when the still fluid material was ext~uded 
into cracks formed in the soHd and cooling crust. ObVIously 
the pink g-ranite must still have been at a very hi~h te.r.n­
perature when the more acid mass was forced up mto It, 
and this would mean that the cooling of the latter would 
be gradual, and that the conditions would be favourable 
for differentiation such as that indicated above. The larger 
mass gradually solidified to form. the white granite: in 
solidifying it enclosed throughout Its mass abundant small 
masses of material which had tended to segregate locally J 

but which had not been able to unite with the central and 
still fluid material, owing to the cooling mass becoming ~ 
pasty. These formed the quartz-~-ourmal~ne nodules whIch 
are abundant throughout the white gramte: the fact t~at 
groups of nodules are found in places, actually touchmg 
each other shows that there was a tendency for them to 
come together, the actual mat.erial forming eac~ n~~le 
having been extracted from the magmatic materIal m Its 
neighbourhood. . 

When the white granite solidified, t,he~e was sh.ll enclosed 
within its mass a quantity of fluid m~tena1. r.elabvely m?re 
acid than that which formed the WhIt«: g~alll~. and whIch 
was itself undergoing further diHerenhabon mt.o two sub-
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magmas, one of which contained. much water in addition to 
volatile elements and the heavy metals, and was conse­
quently able to remain fluid at the lowe.r temper~ture pre­
vailing. The magma was intruded into the still heated 
but solidifying white granite, and in cooling and solidify­
ing itself included abundant quartz-tourmaline nodules in 
a manner quite similar to tbat described above for the 
white granite. The relatively greater abundance. of 
nodules in this rock, which now forms the fine-gramed 
aplitic tourmaline granite previously described, is to be 
explained by the fact that the boron contents tended to 
accumulate owing to the tendency of that element to form 
compounds which rEmained fluid at lower temperatures, 
and each succeeding sub-magma must have become rela­
tively richer in that element. 

The portion of the magma still remaining fluid was char­
acterised by excess of water and of silica, and contained 
the tin and other metals of the original granitic magma, 
together with th~ so-called" mineralisers," boron and fluor­
ine. As the huge masses of heated rocks cooled they con­
tracted, and the crustal rocks fractured in various places to 
adjust themselves to the new conditions which the contr~c­
tional strains set up. Into the fissures so formed (whIch 
sometimes extended beyond the limits of the igneous rocks 
to the adjacent sedimentaries) material was injeded from 
the internal reservoir, which formed the quartz-t.ourmaline 
veins and dykes of the district. 

The accompanying diagram is intended to illustrate 
graphically the relationship of the different types to each 
.other as explained in this section. It must be understood 
that the table is merely diagrammatic. and is not quan­
titative, although in the writer's opinion it serves t.o 
illustrate the main processes which have been opera­
tive in producing the existing acid rock-types. A few 
explanations are n~ded of the table. The two sets of 
dykes emanating from the cooling sub-magma A are shown 
t.o indicate that these dykes penetrate both the outer solid 
crust of the pink granit-e itself, as well as the already 
solidified white and nodular granites. Probably similar 
dykes emanated from some of the other sub-magmas. pene­
trating the various rock-types. but they have not been 
shown, as the diagram would become too complicated and 
fail to serve its purpose. The quartz-tourmaline veins 
intersect all types -of granite. as indicated: they probably 
intersect the other dyke rocks, although instances were not 
observed excepting in the case of the aplite. 
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It must be understood that although separate and dis­
tinct operations are indicated in the diagram, the~ are not 
so in nature. There is in many cases an overiapplllg, and 
the solidification of each rock-type is not nece arily separate 
and distinct, as indicated in the diagram. 

II" t'atluring.-A featurt' of the granite which deser."es 
mention is its behaviour under the attacks of weatherIng 
agencies. Closely examined, the surface of ~eathered 
gra.nite is see~ to be ~er.Y rough, the quartz grams stand­
ing out in rehef. Thl~ IS due to the fact that the felspars 
and mica of the gralllte are a.ttacked first, and succUl;nb 
fairly readily, the ~elspars being converted to kaohn, 
which is usually rapIdly removed by surface waters . The 
plagioclaee is usually decomposed before th~ orthoclase. 
The quartz is not only ~ard, b~t strongly reSIstant to ~he 
attacks of solvents, which rapidly decompose other mln­
erals of less favourable chemical composition. Conse­
quently, the quartz stands out in relief from the weathered 
granite surface, and as the ground mass of the rock 
weathers away, finds its way into the wate~coursea, w~ere 
it forms quartz gravel. This effect is parttcularly notl~­
able in the pink granite; al~o~gh the same ~hange IS 

taking place in the other varIetIes,. the effect IS not so 
noticeable. as the rocks are finer-grallled. 

Taking a broader view of the effects ~f weathering, it 
is seen that typically the rock weathers lllto more or less 
rounded boulders. This is shown in several of the photo· 
graphs accompanying this. bulletin. (a). When these 
boulders are in exposed poslbons, there IS always a ten­
dency for the rock to weather in such a way ~hat the 
boulders become" perched" (i.,., unde.rcu~), and ill course 
of time tbese boulders roll down the bill-SIdes. An excel­
lent example of a perched boulder of pink grani~ is pro­
vided by The Pulpit Rock (see Photo. 12). ThiS stand. 
on a bluff about 450 feet above sea-level. i-mile north-west 
of Trial Harbour and is little more than i-mile from the 
sea-coast. The ;ock is very conspicuous for miles around, 
and i!l' easily distinguishable for some miles out to sea. 
The boulder is about 30 feet high, and from 20 to 25 feet 
in diameter. There is a horizontal fissure in the granite 
at the base of the boulder. and weathering has widened 
this. and has tended constantly to wear down any sharp 
edges and corners, witb the result that the boulder IS 

undercut, and in course of time must become unstable. 

(") Vid,. Photos. 1.0, 10, 11, 12. 
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This IS but a typical example of the effect of weathering 
on the granite, various examples of which were seen in 
different parts of the field, t hough usually on a smaller 
scale. The photo. also affords another very typical illus­
tration of the effect of weathering' on the granite in the 
district, viz., the tendency of the granite to flake on in 
thin plates. These plates vary in thickness: they are 
usually between i-inch ami 1 inch in thickness, but are 
occasionally thicker. The Bakes decompose readily when 
freed from the parent block. The cause of this flaking 
is apparently to be found in the expansion and contrac­
tion of the outer crust of the rock, owing to rapidly alter­
nating temperature changes. During a hot day the rock 
becomes heated to a limited depth and expands. The rock. 
mass below this expanding layer is comparatively cold, 
owing to the poor conductivity, and the result 
is that the expanding layer splits off. A cold 
night frequently follows a hot day in this district, 
and the heated layer contracts, the result being that it 
breaks off. It is worthy of note that no instances of this 
class of weathering we~e noticed in localities where the 
rock was well sheltered. As evidence in support of t he 
explanation here given. it may be stated that on several 
occasions wh~n ret urning to camp 011 cool nights aIter 
hot summer days. the writer noticed sharp cracking sounds 
coming from exposed outcrops, and on one occasion a flake 
of granite broke off and feU within reach. 

Another factor whiC'h doubtleqs plavs an important part 
in the weathering of the coarS:t'ly·crystallint' pink granite 
of the district is the unequal f'xpansion and contractIOn 
of the component minerals of t he rock. As the different 
minerals have different cOt'fficients of expansion, it follows 
that they must expand unequally under the influence of 
heat. If it does not lead at once to the disintegration of 
the rock, it must lead to the fracturing of the minerals, 
which are consequently rendf'rpd more susceptible to the 
attacks of weathering agencie~. 

Another distinctive feature of the weathering of the 
granit~ is worthy of notice' this is the weathering along 
approximately parallel lines. which g-ives the rock the 
general appearance, when "ipwed from a distance. of a 
bedded rock. This feature i~ very striking in certain 
localities and is illustrated in t he accompanying photo. 
(Photo. 8). The picture is takf'1l 011 the-coast at the Cliff 
~Iine, and shows how· thr g-rallite weathers and breaks off 
in slabs, and also shows what an influence this method of 
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weathering eveutually has on determining the encroach­
ment of the ocean, and the configuration of the coast-line. 
The fissures are in places v~ry closely spaced, and are 
parallel , striking a little north of west. It is rather SUT­

prising to find that although tbe fissures appear so well 
defined, and certainly have a very marked effect in increas­
ing the rate of disintegration of the rockmass, this effect 
is only noticeable near the water's edge, on the rock which 
has long been exposed. "hthin quite a short distance of 
the shore-certainly not more than 5 chains-excavations 
have been made ;u the granite at several points in con­
nection with the old Chff Mine . A Ithough these excav­
ations expose a fair width across the line of strike of these 
fissures, no sign of fissuring can be detected in the fresh 
granite. In the writer's opinion, the effect described is 
attributable to a series of joint planes in the granite, 
which have probably been causf>d through strains set up 
in the cooling of the rockmass. Although not noticeable 
in the fresh rock, the joint planes have been discovered 
by the repeated attacks of weathering agencies, and when 
the water has gained access, it has rapidly pressed borne 
its initial advantage by attacking the parent rock forming 
the walls of these incipient fi!"sures, and so enlarging the 
openings. As larger openings are made, the work of dis­
integration proceeds more rapidly. This work is doubt­
less assisted somewhat by the expansion and contraction 
of the slabs owing to changes of temperature. The prox­
imity of the ocean doubtless increases the chemical activity 
of the attacking soIutious. Actually, on the coast, in a 
place sllch as that illustrated in Photo. 8, the mechanical 
force of the waves would be a potent factor in assisting 
disintegration, but this cannot be classed as a weathering 
effect. In the locality referred to, occasional irregular 
horizontal joints occur in the granite, and where such are 
present, large flakes of granite break off. 

A similar II bedded" effect to that described above is 
noticeable in the pink granite outcropping in the Heems­
kirk Range to the north-west of Packer 's Creek. This is 
shown in Photo. 11, which is taken from the old horse 
tram on the Federation Mine, facing about north. It is 
noteworthy that the fissures in this vicinity strike approxi­
mateh' north and south. The writer believes that here, 
tOQ, this marked "bedded" effect. so noticeable in the 
weathered granite. is due to the presence of a series of 
Joint-planes , probably caused by strains set up in the 
granitf\ mass in cooling. 
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The aplite usually weathers more .rapidly than the 
enclosing granIte, and it was found rather difficult on the 
field to obtain fresh specimens of this rock . 

On the other hand , Quartz-tourmaline veins and dykes 
almost invariably stand out in relief from the granite 
surface sometimes to the extent of 9 or 10 feet. They 
can sor'netimes be traced for long distances outcropping 
boldly on the hillsides, while the surrounding granite is 
covered by button-grass. The fact that these quartz-tour­
maline formations stand out so boldly is not to be woo· 
dered at when it is remembered that 'the component min­
erals ar~ themselves very hard and strongly resistant to 
the attacks of chemical agencies, and that they remain 
undecomposed by weathering, long after the :elspar ~nd 
mica of the granite have disappeared. From ttme to time 
fragments break oft' the exposed outcrops, and commence 
their journey downhill to the creek beds, and eventually 
to the sea. In the course of this journey the fragments 
gradually become mOre and more rounded under t~e 
grinding and battering action of other fragments. Therr 
hardness and chemical stabilitv enables the boulders to 
survive, long after fragments o( such. rocks as granite have 
suffered disintegration. This explallls the occurrence of 
abundant quartz-tourmaline boulders in most of the 
creeks, often to the exclusion of other rocks, with the 
exception of quartz . 

On most of the granite hill-slopes there is scattered 
abundant white quartz, usually in angular fragments. 
Many of these fragments show II negative crystals," i .. ~., 
impressions left by the removal of some less stable . mll~.­
eral than the quartz itself. In some cases tourmahne 18 

obviously the mineral which has been removed, but in 
others the cavities are approximately square in section, 
and in the form of long prisms. At times the quartz 
frauments are perforated by these square holes. This 
qu:rtz is derived from the pegmatite dykes. and the cavities 
referred to are due to the removal of crystals of ortho­
clase felspar, which, in most of the pegmatite dykes 
observed in the district, occurs included ill the quartz, 
and penetrating it in various directions. 

A very striking result of the wea~hering ?f the. various 
types of granitic rocks is the stan~hng out III relIef fr?m 
weathered surfaces of the contaIned quartz-tourmal~ne 
nodules. As in the case of the veins and dykes of the 
same mineral constitution, the nodules resist the attacks 
of weathering agencies, which rapidly attack and remove 

the surrounding granit-e rock, owing to the decomposition 
of the felspars and mica. The nodules freque~tly .su.od 
out several inches in relief, and the appearance 18 striking. 
The effect is illustrated in Photos. 1 and 10. 

Akin to this effect, aud to that of the quartz.tour~a­
line veins and dykes is the effect produced by weather1 ng 
on the narrow iour~aline-filled fissures, which are Ca.irly 
common throughout the field. These also resist .weather­
ing, and are sometimes seen stan~ing out as thm t>lJ.tAa 
from the granite surface for ~ dIstance of .more than a 
foot. One of these is shown In Photo. 10 In the fight,.. 
centre of the picture, above the scale of inches. 

PisRuring 0/ Granite.-It is worthy of note that the ~if­
ferent varieties of granite are cut through by fissures WhlC~ 
are often continuous over considerable distances. In thIS 
section veins surh as those discussed in the preceding sec­
tion are excluded, although a narrow tourma~ine-fil~ed 
fissure is similar in mode of origin to a vein , and In reah~y 
is a narrow vein. A study of these fissures , ho,,":ever, IS 
interesting, as it throws light on the movement:s whIch have 
taken place in the crustal portion of the gramte after c~n-
3Olidation. In many instances the fissures are filled WIth 
black tourmaline, and appear as black threads .ru~nlll.g 
through the granite. In differept part. of the dlStnct It 
was observed that these tourmaline fissures (as the) ~ay 
be called for the sake of convenience) cut through pmk 
granite, white granite, fine-grained tou?D-aline granite, 
aplite, granite porphyry, and pegmatIte. In seve.ral 
instances they were seen to cut through quartz-~ur~ahne 
veins, and also through nodules of quarlz.tourm.alllle JD ~he 
white granite and in the fine-grained tourmalIne gralll~e. 
Obviously, then, these fissll:res .were formed and ~l~ed WIth 
tourmaline after the cOllsohdahon of all the gramhc rocks. 
In addition to the fissures filled with tourmaline, five 
examples were noticed of fissures fill~d with white mica (which 
may for conv~nience be u:rmed gre~~n fissures), and num~r­
ous fissures III the gramte contammg, and r~ndered .dis­
tinct by, a small amount of kaolinised .matenal, denved 
apparently from the felspars of the gramte. . 

A 11 analysis of the results of many observatIons on the 
behav:our -of these fissures, and their relations to each 
other, is interesting. It indicates tha~ there ~re ~w? seta 
of fissures and in certain localities one set IS dlshnctly 
later than ' the other, since at the points of intersect.ion the 
latter are displaced. The analysis of 50 observatIons on 
fissures belonging to all three clas968 referred to above, 
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shows that 19 strike approximately north and south, nine 
strike north-east and south-west, and 22 strike approx­
imately east and west. There would appear to be two main 
sets: those approximately north and south vary in three 
cases as much as 20 degrees east of the meridian, and in 
two cases 30 degrees east, but with these exceptions are all 
within a few degrees of magnetic north and south. In the 
case of the approximately east and west set, one variation 
of 20 degrees south and one of 30 degrees north were noted, 
but the strike of the remaining 20 fissures was never more 
than a few degrees from east and west.. As noted else­
where, many of the quartz-tourmaline veins strike north 
and south or east and west. 

Whenever intersections were available, care was taken 
to determine, if possible, the relative ages of the different 
fissures. The results of these observations appear to be 
worthy of record. With regard to the tourmaline fissures, 
10 instances were noted of their intersecting and being dis­
placed by kaolin fissures, while in no case was the reverse 
observed: it seems quite clear that the fissuring of the 
granite now represented by the kaolin fissures took place 
after the consolidation of the tourmaline in an earlier set 
of fissures, as we should expect to find, for the kaolin fissures 
probably record disturbances of the crust of the igneous. 
rock after all igneous activity had ceased: had they been 
formed before, and extended to within reach of the still 
fluid portion of the cooling magma, they must have formed 
channels of escape for some of the heated gases and solu­
tions. 

An instance of a greisen fissure cut through and slightly 
faulted by a kaolin fissure was also noticed. 

Of six intersections of tourmaline fissures noticed, four 
occurred without appreciable displacement: there was 
usually a bulging caused by the formation of a larger mass. 
of tourmaline, at the intersections. Tn one instance a north 
and south tourmaline fissure was slightly faulted by a 
similar one striking east and west, while at another locality 
a single instance of the reverse was noted. the east and 
west veinlet being faulted by a north and south one. 

With regard to kaolin fissures, four intersections were 
noticed in which the north and south were slightly faulted 
by the east and west veinlets, while no instance of the 
reverse was observed: in three cases. however, kaolin-fi1Jed 
fissures striking north-east and south-west were displaced 
by similar ones striking north and south. Insufficient. 
evidence has been co11ected to enable definite conclusions 

to be drawn. and it would not be wise to generallse, but 
the feal ures noted in this connection prove that in some 
lIlstances at least, the earliest formed fractures of the series 
which occurred after the final consolidation of the crust, 
were those striking north-east and south-west. Somewhat 
later. a series of north and south fractures was developed, 
while the latest formed were those striking east and west. 

'I'hl' ,'\'Irlldltrt' oj the Uranite Massif.-In a previous sec­
tion the writer has discussed the mode of origin of the 
varieties of O'ranitic rocks, and has expressed the opinion 
that all are °closely related genetically, and that all have 
resulted from the differentiation of a huge ma~s of igneous 
rock material in situ, after it had been forced up into a 
thick series of sedimentary rocks. In other words, a.lthough 
different rocks are noticed, they are but variations of one 
main granite intrusion, and all the variations constitute 
the one granite l1!tl!u;if. It remains to consider the st~uc­
ture of this mossij, and its relationship to other slmJlar 
rock-types. 

This question was studied by Mr. L. K. "~ard a few y~ars 
ago, and the results of his observations and the conclUSIOns 
drawn therefrom are incorporated in a valuable paper read 
before the A ustralasian Association for the Advancement 
of Science at its Sydney meeting in 1911, entitled ", The 
Heemskirk )lassif-Its Structure and Relationships." 
After careful consideration. and by kind permission of the 
author, it has been decided to reprint this paper herewith, 
as it deals fully and directly with the subject under. con­
sideration, and leaves little to be said. This paper wIll be 
found at the end of this bulletin.(77) 

Mr. \Vard concludes from a study and discussion of the 
question. that the rnfl.':.~if is an irregular transgressive intrus­
ive bod\' of limited mass. 1.1' .. with a definite bottom. and 
" not ai" ever-expandinu mass of granite which is connected 
with the deeper portio~s of the ~arth." . He pr~poses to 
give to the mass the name chonohte, whIch was Invented 
bv Professor Daly to meet such a case. 

. A fter his investigation of field occurrences. in a more 
detailed manner than ~Ir. Ward was able to undertake. the 
writer aurees with the views expressed so ably by the above 
author. ~'hi('h appear to explain satisfactorily ~he known 
features of the granitic outcrop and the aSSOCIated dyke 
rocks and metal-bearing veins. 

,I (II' nf f}1f' Granitl'.-It remains to investigate the age of 
the granitic rocks which have been described. From what 

("7T) Vid~ Appendix 111., pp. 441~O. 
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has already been said it is clear that. the d~fferent var.ie~ies 
of granitic rocks all belong to one penod of Igneous actlVlty. 
The rocks have been referred to as Devonian, but no reason 
given for this statement. . ' . 

Lithologically , the rock does. not diff~r In any essentials 
from other outcrops of tin -beanng gramt:es throughout the 
State. The pink orthoclase and tourmalll~e of the nor~al 
pink variety. and the abundant ~u~mahne of the white 
variety J are certainly not chara.ctensbc featur~ elsewh~re, 
but it is noteworthy that no slIdes of the varIOUS gramtes 
from the district revealed any signs of crushing, a very ?ha~­
acteristic feature of the older granite of the State, which 18 

believed to be of Cambro-Ordovician age . 
The occurrence of basic rocks towards the margin, and the 

nature of the ores associated with the granite are features 
which suggest a correlation with ~iD?ilar oute.rops in other 
localities. The development of Similar ffla.S81/S along cer­
tain well-defined lines also suggests a correlation for the 
outerops. In the dist:ict it.self the pl.uto!lic rock is intru­
sive into sediments which are of Pre-SIlUrIan age. 

The prevalence of dykes of acid rocks within and near 
the granite borders has been remarked upon; these dykes. 
are undoubtedly genetically c~nnected with the m~in 
granite mass, and represent portions of .the magmll; which 
have heen intruded into the upper porbon of the Igneous 
rock and into the surrounding sedimentaries during the 
consolidation of the main mass. 

To the west, however, in the Zeehan field . are numerous 
dykes of granite porphyry.C') These are .undou?tedly 
apophyses of the Ileemskirk granite l1laSS"'!. whIch IS 

believed to underlie this field. These dykes mtersect the­
fossiliferous Upper Silurian strata,(n) and ~ome. of the~ 
are affected by Post-Silurian fau~ting. Th.ls eV1de~ce IS. 

valuable in attempting to fix the tune of the Igneous mtru­
sions, in the geological column. 

In various parts of the tate where the basal conglom­
erates of tbe Permo-Carboniferous system are develop~d, 
this rock is found to contain abundant boulders of gramte 
which is to be correlated with that under review, but in no 
locality is granite known to be intrusive into. th~ Penno­
Carboniferous or later rocks : h ence the gramte IS appar~ 
eutly earlier than Permo-Carboniferous. 

It is in view of this evidence that the granite mo.&Bi/ is 
assumed to be of Devonian age. 

(78) nt/" Of'ol. SUI·V. TIlII. Bulletin 8, p. j6. (71) Op. cit., p. 27. 
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B.-SUlUtARY OF THE SEQUENCE A-~D RELATIONSHIPS OF THE 

IGNEOUS ROCKS. 

In different parts of this report assumptions have bee.n 
made with regard to the relationship of the acid and baSIC 

igneous rocks of the district , but it is necessary ~o su:n­
marise a nd define, more clearly what these relationsh!ps 
really are. 

In the description of the acid rocks, it has been shown 
that differentiation processes have been active in the acid 
magma, and have resulted in the formation of closely­
related, yet different , rock-types. 

Similarly, in the basic magma differentiation processes 
have produced related but distinct rock-types. 

Just as the white granite and pink granite are related, 
both baying been derived from one magma, and as gabbro 
and peridotite are related. having been derived from 
another maama, so, in the writer's opinion, aTe both acid 
and baftic g~oups of rock~ related, in haying been origin­
ally derived from the one parent magma. There is, how­
ever, a difference in the processes, in that the various types 
of acid and basic rocks have been derived from acid and 
ba<.ic magmas respectively bv differentiation in situ: the 
acid and basic magmas themselves have not been produced 
by differentiation in $itu. The parent magma was intro­
duced from some deeper reservoir , into a position where 
it remained for some considerable time. during which 
period differentiation caused a separation into two sub­
magmas, differing considerably in composition, one being 
basic and the other acid. A partial reliei of pressure in 
the overlying rocks caused the basic mass to be forced up 
into a new position, still deep below the crust, where it 
underwent further differentiation, gradually c90Jing and 
solidifying to form the gabbro and peridotite, which w~re 
subsequently exposed by the removal of th~ overlYl1lg 
rocks. At a slightly lattr period, and immediately after 
the consolidation of the basic rocks, the differentiated 
acidic magma, of immensely greater bulk than the basic 
one, was in tUfn forced up into the overlying rocks. into 
a position determined by some crustal weakness. The 
acidic magma was still at a great depth below the surface, 
and after coming to rest, further differentiation resulted in 
the formation of the various rock.types described under 
the heading of acid igneous rocks. 

Briefly, this is believed to be the explanation of the 
mode of origin of the different rock-types which the evi­
dence at our disposal indicates. 

" 



Y8 

Having stated the theory which is believed to satis­
factorily account for the rock-types present in the field, 
it remains to indicate the reasons for accepting this theory. 

It is not necessary to again discuss the various acidic 
and basic rocks, and their inter-relationship, hut rather 
to consider the relation of the acid to the basic group of 
rocks as a whole. 

The constant association of the acid and basic rocks is 
a striking feature of their field occurrence. It is note­
worthy, too, that the basic rocks occur near the margin of 
the granite, but never within its borders. In one loea­
ity (8{\) veins of quartz and of tourmaline intersect the 
basic rocks, showing clearly that the latter had consoli­
dated before the final consolidation of the granite. North 
of Trial Harbour. although the granite is not seen to defi­
nitely invade the serpentine, the impression gained cer­
tainly indicates a later age for the granite. The veins of 
quartz (distinct from the chalcedonic silica described else­
where) which traverse the serpentine here may perhaps be 
attributed to the granitic intrusion. The occurrence of 
tabular masses of lime-silicate hornstones in the serpentine 
has been discussed elsewhere; although, perhaps, it can 
scarcely be admitted as evidence. not having been proved 
to be due to the granite. the fact is suggestive. The 
amphibolitisation of the gabbro. again. is suggestive; since 
no regional metamorphism has taken place since the inva­
sion of the Devonian igneous rocks. The suggestion has 
been made by another writer (II) that this amphibolitisa­
tion in another district may have been due to the pres­
sure exerted during the serpentinisation of portion of 
the basic mass. This question has already been dis­
cussed,(S2) and the opinion expressed that the amphibolit­
isation is due to the pressure exerted by the granitic 
intrusion. Could this be proved , no better evidence could 
be asked for to determine the relative ages of the two 
groups of rocks, but the question can scarcely be regarded 
as finally settled" 

If the' occurrences in this district are to be correlated 
with others in different parts of the Slate, important con­
firmatory evidence that the two groups of rocks are geneti­
cally related, and that the granite is slightly younger 
than the gabbro and serpentine, bf'Comes available. 

A close examination of the various occurrences makes It 
practically certain that such a correlation is justified. 

('0) Vitk #upra. p. 30. 
(III) Mr. l. K. Ward: Oeol "un. Ta.'l. 8ulletio 6, p. 31. 
~ 8t) Vide ''''pra. 1' . 62. et ~1'fJ. 
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Lithologically the rocks are similar The ct I " ti f d· . a ua assocla-
on 0 Iffer~llt ro.ck -types is similar to a remarkable 

degree. The mtruslOn of the rocks has tak I " 
m I rt· en pace m 

any oca lies along definite lines determined by some 
cr~stal weakll~.(liS) !n several instances con.firmatory 
~vldence of age IS obtalllable, showing that different out­
c~op~ are to ?e .correlated. The ore-deposits in different 
Cl!stflCts are SimIlar, or give evidence of being t" II 
cOllnected. gene lca y 

Unfo~tunately, chemical analyses of different rocks are 
not avaIlable. 

\Vi~hout dealing in minute detail with the different 
occurrences, fr~m the general characters presented above 
ther~ can be. httle doubt of the justification of the COT­
relation of different outcrops. 
. Some of the known associations of basic with acid 
Igneous rocks have already been enumerated .(14) 

In the North ~undas tin£eld basic rocks are traversed 
by dykes of gramte-porphyry,('·') indicating that the por­
hon of the .exp~ed basic rock was at least solid before the 
fill'll consolidatIon of the granitic magma. 

A.t. Anderson's Creek, the serpentine is intruded by 
gramtIc rockS.(I>&) 

For ~ more detailed discussion of the question the 
reader IS referred to recent bulletins of th G I " I Survey. e eo oglca 

It .is n~cessary !o st.ate c1early that there is no gradual 
~erglllg III ?ny dlstnct exaulined of granite into gabbro. 
t 1~ b01;lodaTles of the two rocks are distinct I d.i ' 
tn t (St I R" " none s­
(d.c . an ey lver) rocks of intermediate composition 
.:~Tltes) cx:cur (8i); they do not OCcur in contact with 

:~ e~ gra~te or gabbro, but intrusive into the Pre­
hlluTlan sedlmentarie~, and do not represent types which 

ave resulted from dJfferentiation in situ of th " mass. e Igneous 

This feature of the association of the ba " d "d . k . . SIC an am 
:n;eous r~ s 111 so many districts dearly indicates a slight 

erence III age of the two groups. In view of the evi-

(If) As poinlefi OOt hv Mr Ward. ·d "Th" . I 

Nructure and Rel8tiflnahips ,; b l. K 1:~:ro Be eelllskirk Mltltul- Jts 
Sect. C. Vol. xiii.,f'. Ii:.!, ,,/uq Y .. ,.A., RE .• Proe. A.A A.S., 

(It) V'il' ,fll/,m, p. 63. • 
<:) ntk G~ol. Sur". T&8. Bulletin 6, p. 30. 
( ) R.eport un tht: Mmeral Re~ource8 of the Oi"triclS of Beaconsfield 

and" tlahsbury, by W. H . Twelvetrees, HJ03, pp. 7-1.1 . 
< ) Ueol. tlurv. Tu. Bulletin la, pp. 24-26. 
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dence presented above it seems clear that the acid rocks 
are slightly younger than the basic ones. although botb 
are genetically connected. 

C.-SEDIMENTARY ROCKS AND TREIR MODIFICATIONS. 

(I)-Pre-Silurian Slatu, Sun4stont8, Breccias, and Tuffs. 

Surrounding the granite, and forming the country-rock 
into which all the igneous rocks of the district have been 
intruded, is a thick series of slates, sandstones, breccias, 
and tuffs. They form part of a series of sediments 
which occupy a considerable portion of the West · Coast 
country. The sediments in the Heemskirk district appear 
to be quite continuous with the older rocks developed in 
the neighbourhood of Zeehan.(") The most abundant 
members of the series developed in this district are fissile 
blue slates and white sandstones, which are interbedded. 
Fine-grained tuffs occur in places intercalated with slates, 
and in one locality (to be described) were breccias noted, 
interbedded with both slates and sandstones. 

All the beds have evidently been subjected to intense 
crushing, and, in consequence, they are rendered schistose, 
and there has been a considerable amount of contortion 
of the beds. 

Although strikes and dips were noted at various points 
where outcrops were exposed, these were found to be of 
no value in determining the strike and dip of the series 
as a whole, for the observed bearings varied from north 
and south to east and west. This is not surprising when 
it is remembered that in the district examined one ~s 
never far distant from the huge granite ma~gi1 of the 
Heemskirk Range, which has highly metamorphosed the 
surrounding sediments. In the. vicinity of the granit&­
contact, the rocks are always intensely altered. the com­
monest effects being silicification and tourmalinisation. 
Contact-metamorphic effects are described elsewhere.(U) 
A striking charad.eristic of the country near the granite­
contact in which these sediments occur, is the presence of 
abundant angular quartz on the surface, shed from vein­
Jets cutting through the rocks in various directions. 
Banded quartz-tourmaline rock (an original sedimentary 
in which the bands are replaced alternately by quartz and 
tourmaline) is also common. --------------------(") T"ide Gool. SUI·V. '1'88 Uulletin 8. pp. 35-37. 

(Ie) '-ide i'!,frn, pp. III 12 ... 
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In some localities sandstones predominate: here the 
soil is open and sandy, and usuaBy supports little vegeta­
tion but button-grass. Where slates are represented most 
abundantly however, there is usually a fair depth of 
clayey soif,' brown in colour, which su·pparts a luxuriant 
growth of scrub and timber. Between the granite-contact 
and the Little Hellty River , altbough there are patches 
of open myrtle forest with tree-ferns, the slates support a 
heavy growth of dense scrub, which is frequently impene­
trable. In fact, careful examination of this portion of the 
district was impossible, owing to the thick scrub. 

To the eastward the series is overlain in the Ii.eighbour­
hood of Zeehan by fossiliferous Silurian strata. At no 
point in the area did any trace of organic life appear to 
be preserved J but this is only to be expected when the 
alte-red nature of the sediment£; is remembered. 

Mention has been made of t.he thick scrub in the vicin­
ity of the Little Henty River preventing a detailed 

examination of this locality. One traverse made of this 
country was down the course of the Burnt Bridge Creek 
to the Little Henty River. A n examination of the rocks 
exposed in the bed of the creek disclosed some interesting 
informat ion. 

About 1 mile below the Trial Harbour Road is a hard 
har of rock crossing the creek, which forms falls about 
30 feet in height. This is seen to be a breccia

J 
composed 

of angular and subangular frag-ments, varying in size from 
~-iuch to 4 inches in diameter. enclosed· in a reddish to 
greenish-coloured ground mass. The fragments appear to 
be distributed quite irregularly through the rock. which 
shows no defined banding. The whole rock is exceed­
ingly hard , and breaks across the fragments with a ten_ 
dency towards conchoidal fracture in places. The PI6-
vailing colour on fresbly-fractured faces is a dark-reddish 
tint, merging int.o greenish in places, according to the 
nature of the groundmass. The appearance of weathered 
surfaces is striking: the groundmass weathers away, leav­
ing thf' included fragments standing out in relief from 
the rock face. 

The fragments, which form the bulk of the rock. are 
uauaH\' \Tery silice-olls : the commonest variety is a dense 
chert. but some pieces have a chalcedonic facies. and a few 
resemble a close-grained igneous rock. The cement is nor­
mally reddish in colou.r and very siliceous: in places, how­
ever, there are masses of green actinolite up to 1 inch in 
diameter. These consist of aggregates of crystals up to 2 
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millimetres in length, pal&-green and pleochroic in thin sec­
tion, and frequently associated with pyrrhotite: in some 
cases irregular cracks running through fragments of chert 
are filled with actinolite , which forms continuous veinlets 
with similar aggregates in the cementing material. 
Obviously the actinolite is secondary, and has been formed 
in the rock subsequent to its consolidatioD. The presence 
of this mineral sometimes gi ves the rock a greenish tint. 

The rock is similar in appearance and general character­
istics to a breccia recently described. from the Stanley 
River district by the writer ,(90) and to one described from 
North Dundas by Mr. L. K. Ward .(") Mr. Ward also 
compares the latter rock with a conglomerate from the 
Dial Range. 

The width of the main belt of breccia exposed at this 
point is about 70 feet. The strike of t he sedimentary rocks 
here is N. 650 E., and the dip south. An aneroid reading 
showed the height at the top of the falls to be about 400 
feet above sea-level. 

The breccia varies a good deal in texture from coarse to 
very fin€>. 'rhese beds are intercalated with finer-grained 
sedimentaries: these rocks are all very much hardened and 
silicified. Some are very fine-grained and are indurated 
slates: in othef1l. coarser grains are distinguishable in a 
fine groundmass, and while some bands afe doubtless true 
sandstones, others appear from the nature of the fragment8 
to be tuffs. They are exceedingly bard , and break with a 
conchoidal fracture. Some bands show lens-shaped inclu­
sions of nne breccias. 

Outcropping on the bill side ab('lut 2 chains east of the 
breccia exposed in the creek is a light-coloured lime-silicate 
rock: it was rather too decomposed for sectioning, but 
appeared to consist almost entirely of light-coloured diop­
side, with aggregates of pistach&-green epidote, and a little 
scattered magnetite. On account of the thick undergrowth 
in this vicinity it was found impossible to trace the extent 
of the lime-silicate rock , or determine exactly its relation 
to the breccias: apparently it represents a calcareous band 
in the sedimentaries which has been reconstituted 3S :\ 

result of the metamorphism the rocks have undergone. 
Before proceeding to deal with the mode of origin of the 

breccia. it seems advisable to refer to the succession of rocks 
exposed in the lower course of the Burnt Bridge Creek to 
its junction with the Little Henty River , as all belong to 

(") Yide Ge"I. Sun. Tu. Bulletin 15, p. 40. 
(") Vid,. Goo1. Sarv. Tu. Bulletin 6, pp. 34, 36. 
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the sedimentary rocks , but observations aTe limited to very 
few outcrops of the rock. 

A bout quarter of a mile below this occurrence a branch 
creek joins the main creek frolll +-.he north-east. At this 
point a little prospecting work was carried out, although 
without success: the work is Jescribed in another part of 
this report. (U) 

From this point onwards to the Little Henty River) the 
JOcks appear less altered. A t the junction of the creeks 
a series of pink and white grite and quartzites make their 
appearance, forming a steep ridge. through which the creek 
has cut its gorge. The beds strike N. 750 \\"., and dip 
north at 30 degrees. This does not correspond with the 
observed strike and dip higher up the creek, and the ques­
tion arises as to whether we have here represented a dif­
ferent series of beds, unconformable with those previously 
described. The writer prefers, however. to regard them 
as belonging to the same series: it must be borne in mind 
that we are dealing with an area in which the result of con­
siderable metamorFhic action is manifest. and also one in 
which continuous observations are impossible owing to the 
lack of outcrops. The rocks are usually hardened and silici­
fied, and are noticed at intervals for at least 15 or 20 chains. 

About the southern extremity of these beds is a band 
of greenish quartzite; clear quartz grains are abundant, 
but the groundmass cannot be distinguished. A thin sec­
tion was cut, and shows that many of the quartz grains 
are slirrounded by green chlorite. which also occurs in 
tufted aggregates; a few grains of epidote are present in 
th .... tufts. 

At about a quarter of a mile above its junction with the 
parent stream, the creek bed is crossed by a band of very 
hard quartzite, which causes a small waterfall. This rock 
appears to have been crushed, and shows a poorly-defined 
schistose structure on weathered surfaces: it carries pyrite 
disseminated and in crystalline aggregates throughout its 
mass. From this point to the Little Henty River, a con­
siderable thickness of rocks is exposed. well banded, and 
varying in strike at ditTerent points from N. 130 E. to N. 
320 E., but with a constant dip to the east at 45 degrees. 
The rocks are bluish in colour, and are usually very fine in 
texture, but show bedding planes. They are soft, and 
resemble impure limestones in appearance: they contain 
harder siliceous bands in places, which strongly resist 

( .. ) Vid~ t1l/r(l, p. 423. 
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weathering, and stand out as hard bars crossing the creek. 
bed . 

A sample from these softer beds was submitted to the 
Government Assayer for determination of the lime content: 
he reJ)orted '-

Lime (CaO) 10'85 per cent. 

This figure is equivalent to 19-38 per cenl. calcium car­
bonate, and clearly shows that· the beds are impure lime­
stones. This determination of calcareous beds in the old 
Pre-Silurian sedimentary series of rocks is important. 

(2)-."'iiuriotl (I) Sand8tones and (}rit ll. 

On the accompanying map of the districL(U) a small 
area is shown near the coast between Trial Harbour and 
the Little Henty River as being of doubtful Silurian age. 
The writer hesitates a good deal about classing the rocks 
as Silurian, and admits that the evidence for doing so is 
very slight. The rocks form a well -defined hill about 30 
chains in length, with a remarkably level crest, the axis 
of the hill strikillg about north and south. It is covered 
with button-gras!; on the summit and western slopes, but at 
the foot of the eastern slope heavy scrub comes in. This 
hill rises to about 300 feet above sea-level: it is isolated, 
and at no other place in the district were similar rocks 
found. The general shape of the hill as viewed from the 
north-west is shown in Photos. Nos. 7 and 15. 

Unforlunately, although the cresl and sides of the hill 
were covered with abundant debris, no definite outcrops, 
which could be regarded as certainly jn situ, were seen. 
Fairly large boulders were seen III places, and these usually 
were lying partly embedded in the surface soil. with their 
bedding planes approximately horizontal. It may he that 
they really do represent the disposition of the beds and that 
they have become detached from the massive beds in the 
ord1nary course of weathering without taking up fresh posi­
tions. If the beds be horizontal , they must be lying uncon­
formablv on the older sedimentaries which outcrop along 
the sea-shore. 

The rucks are invariably very siliceous sedimentaries, 
white in colour, the predominating members being sand­
stones and grits. although sometimes coarser pebbles occur, 

(-) Plate IT. 
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giving the rock more the features of a conglomerate. 
Although hard and usually silicified , there appean to have 
been no crushing of the ~diments . Individual particles 
\"ary in shape from ang ular to rounded. It is worthy of 
note that in many of the finer sandstones , as well 8S in 
the coarser grits , although the bulk of the rock is made up 
of grains of glassy quartz, there are softer fragments which 
show signs of kaolinisation . 

The striking feature of the rocks is the occurrence of 
abundant cavities, many of which are strongly suggestive 
of fossil impressions, although no definite fossils were found. 
Some of the cavities are of quite irregular shape, and are 
doubtless caused by the weathering out of some of the 
softer constituents of the rock : others are approximately 
circular in plan, but of small thickness , while others again 
suggest the forms of brachiopods, although the impressions 
are not sharp. Some of the cavit ies are circular or slightly 
oval in shape, about one-quarter inch in diameter, and have 
a small circular central pillar, i.e ., the cavities are cylin­
drical. These cavities are very suggestive of crinoid stems. 
Although they do not appear to be common, one loose frag­
ment of white sandstone was obtained which showed on 
weathered surfaces some irregular tubular casts up to about 
1 inch in length, all lying parallel with the bedding plC\ne 
of the specimen . 111 general form they resemble the 
so-called " pipe-stems " of the tubicolar sandstone which 
is associated with (and later than) the Weet Coasl Range 
conglomerate in various localities on the West Coast. 
These casts, however. are rather more indefinite than typical 
/I 'pipe-stems, II and lie horizontally, and not perpendicu­
larly, with reference to the bedding planes. 

Thus it will be seen that there is no positive evidence 
for classing the beds as Silurian. It is not improbable , 
however , that they may be correlated with known Silurian 
beds at Zeehan , which are thus described by Messrs . W . 
H. Twelvetrees and L . K . Ward in their bulletin on the 
Zeehan field , _(to) 

/I Sandstone. pebbly grit . and greenish-grey slate. The 
next succeeding formation to the limestone is a coarse­
grained sandstone, which merges into a grit on the one 
hand and into a greenish slate on the other. The coarser­
grained varieties are loosely compacted , and ill -suited to 
preserve the details of organic remains. which are conse­
quently lacking in structural details . T~ere are present 
in the beds some obscure tubular casts whlch appear to be 

(II) Vilir Goo!. Surv. Tu. 8ullet.in 8, pp. 39-40. 
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reJated to , if not identical with , the similar casts more 
ab.un~antly .represented in the tubicolar sandstone. The 
prInCIpal pomt of difference between these tubular bodies 
In the two formations is concerned with their relations to 
the bedding planes . In the Silurian beds the tubes lie 
more or less hori~ontally ~ or are. inc.lined at low angles to 
the planes of sedllnentatlOn, while III the tubicolar sand­
stone they cross ~he ?edding planes approximately at right 
angles. In the SilUrIan beds they are associated with other 
organic remains. while in the older formation they alone 
are found ." 

Quartz veins ~re noticeable in some specimens, cutting 
acr~ the beddl~g planes, containing a little scattered 
PYrIt~. One specllnen ~as cut through by a veinlet of dark 
greel1lsh-~la~k tourmahne in fine rad iating needles. These 
features mdlcate that the sediments have been influenced 
by the granitic intrusion. and that ore-bodies may be found 
in the vicinity . 

(3)- Rf'(,(, ll t Se.dimf'lIis. 

Nrcr,,' C /I{'uw;olidrttu/. 3edimf'nt il .- There are in several 
localities in the distrIct accumulations of recent sediments 
which are unconsolidated : they are of no importance. 
~Iong the. coast there are naturally deposits at various 

pomts of shmgle and sand, where conditions have been 
favourable for their accumulation . As a general rule, 
however, the coast-line is rugged and precipitous: sometimes 
there is a narrow strip between high-water mark and the 
base of the cliffs, which is covered with talus from the cliffs 
above ; in other places the sea encroaches right to the 
base of the cliffs. At a few points where small bays have 
forme~ there are accumulations of sand or shingle. At 
~ranville H&.rbour there is a strip of low-lying land fring~ 
IIlg the shore. which is covered with recent deposits of 
shingle and sand . At Trial Harbour also , and for a short 
distance to the south. there are beach sands, which extend 
inland but a short distance. In this locality some of the 
recent accumulat:ons both of sand and gravel are becoming 
consolidated as described below . 

From a short distance north of the mouth of the Little 
Henty River , extending for between 15 and 20 miles 
southwards , is the magnificent sandy beach known as Ocean 
Beach . This is of considerable width, up to one-quarter 
mile in places, and is composed at its northern end partly 
of well-rounded gravel of about pea size, partly of white 
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sand, varying in coarseness. This forms dunes for a short 
distance inland from high-water mark. There are recent 
alluvial flats of limited extent at several points in the 
lower course of the Little Henty River. and a strip of low­
lying ground to the south of the river, about half a mile 
in width: this was not visited, but appears to be alluvium. 

Inland there are no extensive deposits. Along most of 
the cr~ks are patches of alluvium of lim.,ited extent, many 
of w~lch have been found to carry payable tin; these are 
practically exhausted. At the Agnew Creek, near the point 
where it crosses the Trial Harbour Road, is a flat carrying 
abU~ldant ro.unded pebbles and boulders of quartz-tour­
malIne formmg beds up to 4 feet in thickness. This 
alluvium is usually tin-bearing, alld has been worked in 
various places on the fiat: it appears to be of Recent age. 
The well-rounded nature of many of the boulders forming 
these deposits, and their thickness, suggests that they may 
possibly be Tertiary. for the creeks do not carry very much 
water; but there is no direct evidence for classing the 
deposits as Tertiary. 

RI'C~nt Sondstone, C01lg/omfratf, mul Brucia.­
Examples occur in the district of the formation of sand· 
stones,. conglomerates, and breccias at the present time. 
GeologIcal processes do not vary with time, and in this case 
we h~ve examples of solid rocks being formed at the present 
da» although on a small scale, by processes similar to those 
which have been active since the beginning of time. By 
the processes to be described, loosely aggregated deposits 
of sand, gravel, and detritus are becoming collsolidated to 
form sedimentary rocks. 

All the occurrences to be described occur in the vicinity 
of Trial Harbour. On tbe edge of the beach below lhe site 
of the old township of Remine. and from ]0 to 20 feet above 
high-water mark. are to be seen beds which appear to be 
composed of sand similar to that on the beach below. but 
which are found to be consolidated. The material is so hard 
in places that it forms a true sandstone. Where faces are 
exposed, "he beds are seen to be dist.inctly banded. and 
cross-bedding is plainly visible in several places. The beds 
are never more than a few feet in thickness. Much of the 
sand is iron-stained: it rests directly on serpentine. The 
mode of origin is not far to seek: the sand is really dune­
sand, blown up from the beach by the prevailing winds. 
Changes in the direction and velocity of the wind have 
caused the slight cross-bedding effect noticeable in some 
places. The cementing is evidently going on at the present 
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time. This is due largely to solutions derived from the 
serpentine. The latter rock is rich in iron, much of which 
is set free as the rock gradually decomposes. and taken into 
solution by the surface waters. In the hot and dry weather 
the iron·bearing solutions would be gradually absorbed into 
the body of the sand, and the evaporation of the water would 
leave ~he. iron oxide as a c.ement. Probably the cementing 
matenalls also partly calclUm carbonate: a certain amount 
of this substance would also be available in the solutions, 
derived from the weathering of the serpentine. Then, again, 
refeT£llce has been made to the presellceof abundlnt vein lets 
of arragonite and of calcite in the serpentine: in the course 
of weathering, although some of this would be taken into 
solution, a good deal would be included in the sand as 
grains derived from the mechanical battering to pieces of 
the bedrock. This calcite and arragonite in the beds of 
sand would in course of time be dissolved, and would in 
part at least LA reprecipitated to form a calcareous cement 
for the insoluble grains. A certaill amount of silica would 
also be set frep in the decomposition of the serpentine rock, 
and portion of this would he absorbed :'nto the beds of sand 
by proce~ses oimilar to those described for the iron oxide, 
and would fonn part of the cement. 

About half a mile south-east of Remine, along the 
coas~, a small creek trickles down on to the beach, after 
80wlllg through a somewhat marshy flat which is on ser­
pentine country. At the mouth of this creek were noticed 
thin beds of brown iron-stained conglomerate. The pebbles 
are of all sizes up to about 3 inches across, and vary in 
shape from angular to rounded. The composition of the 
pebbles varies: most of the angular material is serpentine, 
very much weathered, while the rounded pebbles are mostly 
quartz and quartzite. The cement is almost entirely limon­
ite. The materiaJ is quite compact and now forms a solid 
rock. There is no doubt as to the mode of origin of this 
rock: it really represents the detrital depositb brought down 
by the creek. cemented by iron oxide dpposited from solu­
tions which have derived their iron contents from the 
decomposition of the iron.bearing minerals of the ser­
pentine. The deposit is of small thickness and extent, and 
of no importance, although of interest as showing the pro­
cesses in operation. 

A similar result is being effected about a mile further 
south along the coast, where the surface d~bN3 near the 
base of a hill is being cemented by iron oxide, deriv(>d from 
the weathering of lime-siHcate and other contact rocks. 
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Sand blown in frolll the beach is being cemeT~ted in the 
same way. 

Outcropping and lying about on the surface at the foot 
of a hill about -A-·mile south-east of Remille, near a small 
creek flowing into the ocean, is a peculiar rock, different 
from any seen elsewhere in the rlistrict. It occurs very 
near the contact of serpentine and slate rock. The rock 
consists largely of opal and limonite . There are abun­
dant irregular veins filled with opal varying in colour 
from white , through brown, to black. Interspersed with 
the opal are irregular masses of limonite , usually massive 
or earthy . This material, however, is subordinate in 
amount, opal forming the bulk of the rock. There are 
sometimes included masses, apparently of thoroughly 
opalised serpentine. The rock is very light, being of a 
very open texture. The masses of opal are usually quite 
open towards the centre, the celltral cavities being lined 
with projecting oolitic masses of opal, which has evidently 
been deposited from solution. .Most of the opaline masses 
show a certain banded structure, owing to varying 
amounts of impurity included in the different layers 
deposited. 

In one place the surface of the bpd-rock is covered with 
a layer of opal varying in thickness from 1/16th to t-inch. 
This sheet of opal i-s divided into rectangles bV a series of 
intersecting fissures, which have afterwards been filled with 
impure opal and iron oxide. thE' effect being to give thE' 
rock surface a st rikingly tessellated appearance. The 
opal is distinctl y mottled, owing LO some patches being 
stained reddish-brown by included iron oxide. The rock 
itself is thoroughly silicified , and appears to have been a 
serpentine. The included fragments are also of silicified 
material, apparently serpentine. 

The rock is practically a siliceous sinter, but on account 
of the included fragments may be classed as an opaline 
breccia. The silica is obviously secondary. and bas been 
deposited from solution. It has probably been derived 
from the decomposition of the serpentine rock, being 
deposited from solutions as the solvent eva,Jorated. It 
may have been brought to the surface by hot w~tersJ but 
there can be little doubt as to the rock having been formed 
in situ, and the included fragments, and the situ a­
tiou of the deposit indicate that it is of quite recent age. 
The extent of the deposit is small , ann it is of no economi(' 
importance. 
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D.--CON'rACT METAMORPHIC EFFECTS OF' TOE IGNEOUS 

INTRUSIONS. 

(1) Genual. 
The Sout.h Heemskirk tiufield provides some unusually 

nteresling contact-metamorphic efi'ect.s which merit special 
description. Although one very important result of the 
Intrusion of the igueou'i masses has been to form contact.. 
metamorphic ore-bodies of economic importance, it is not 
proposed to deal specifically with these ore-bodies at this 
juncture, but rather to discuss the variations caused in the 
rock-types in the vicinity of the igneous contacts. 

As rlescribed above, there have been two intrusions of 
igneom rock, both delived from th~ same source, and fol­
lowing closely upon one another, but of very dilTerent com. 
position; the earlier intrusion was of basic material, and 
is represented by areas of gabbro-amphibolite and of ser­
pentine; the later. of acid material. which formed the 
Heemskirk granite massif. 

fhe igneous rocks have intruded Pre-Silurian sediments, 
and it is these rocks which exhibit the contact-metamorphic 
effects to be described. The rocks are described else_ 
where as forming a thick series of essentially argillaceous 
and arenaceous sediments, with definite evidence (91) of 
certain calcareous beds intercalated with them . 

f.'ffa·is oj th~ Basic Intrusions. - The effects of the basic 
intrusions on the sediments appear to have been small. 
It must be borne in mind, however, that basic and acid 
rocks are not only closely related genetically, but they are 
closely associated in the field, and any effect which the 
basic intrusion may have had may be quite masked by 
the far more intense alteration caused by the subsequent 
granitic intrusion. Few alterations which ('ould be 
attributed to the basic rocks were observed in the district. 
The association in the field of lime-silicate rocks with the 
gabbro and serpentin~ is described below, but their forma­
tion is considered by the writer rather to be due to the 
el!ect of the granite. Along the Trial Harbour Road, 
about a mile south-west of Comstock, is a belt of anda­
lusite slate, nearly 1 mile in width, with gabbro exposed 
on both sides, but this rock is described in detail below,(tI) 
as the alteration is probably due to the granite. 

Mention should be made of the fact that at very few 
points was the actual contact of gabbro or serpentine with 

(1'1) Vith lupra, p. 1M. (II) Vide infra, p. 121 



112 

sedimentary rocks observed, a nd any slight effect actually 
at the contact might easily be overlooked. 

At one point on the cIitrs north of Trial Harbour, the 
sedimentaries in contact with the serpentine are exposed, 
and the alteration observed in the rocks appears to be 
the result of the basic intrusion. The rocks appear to 
have been slates; they aTe hard and very close-grained, 
with no distinguishable constituents in the groundmasa. 
The rocks are dark-brown in colour, and are evidently rich 
in iron. The rocks are traversed in all directions by vein­
lets filled with silica: these veinlets sometimes intersect. 
The silica is usually chalcedonic, but sometimes cavities 
occur. and their walls are usually encrusted with minute 
prisms of glassy quartz'. This effect is believed to be due 
to the intrusioll of the basic rocks, the silica being derived 
from tbe basic magma. and expelled during the final 
stages of cooling and consolidation of the igneous mass. 
At this period highly aqueous solutions carrying silica 
in solution would be set free, and would penetrate, not 
only the already consoHdated igneous rocks, but also the 
adjacent sedimentaries. From the descriptions given 
below. it will be observed that the contact-metamorphic 
effects of the acid magma are distinct from those described 
above, and that they are intense even at considerable dis­
tances from the exposed granit.e contact. 

Effects {)f tli,. .4 f'id lntrusions.-In contradistinction to 
those of the basic rocks , the contact effects of the acid 
intrusives are extensive, and well marked. Where it is 
exposed (and there is a particularly fine section on the 
coastal cliffs about 1 mile north-west of Trial Harbour, 
shown in Photo. No. 16) the actual line of contact between 
igneous and sedimentary rocks is sharply defined. At 
different places narrow dykes of aplit-e are noticeable in 
the sedjmentaries near the contact, and in some cases 
these can be distinctly traced back into the mass of the 
granite itself. On top of the cliffs a few small irregular 
tongues of medium-grained apIitic granite extend a few 
yards into t.he surrounding rocks, gradually tapering out, 
different tongues sometimes coalescing, and so including 
blocks of slate. Fine examples are to be seen along the 
contact. and particularly at the base of the cliffs north 
of Trial Harbour. of blocks of country-rock included in 
the granite. Xenoliths of 30 to 40 feet in diameter are 
sometimes seen. Photo. No. 17 shows one such xenolith, 
near the contact, but completely enclosed ;11 fairly coarse­
grained granit-e. 
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The granite itself sometimes does not appreciably differ 
near the contact from its normal character: it is usually 
medium to coarse-grained right to the contact, clearly indi­
cating that the country-rock itself must ha.ve been raised to 
a very high ten.perature; had there been any appreciable 
chilling, the igneous rock must have cooled more rapidly, 
and have shown the effects of this cooling in finer crystal­
lisation. At some points the pink granite appeared rather 
more acid than the normal variety further from the con­
tact . It was lighter in colour, and biotite and tourmaline 
were scarce. No analyses of nor!llal or contact granites 
Bre available. A microscopical examination of a thin sec­
tion of granite from within a few inches of the contact 
at the top of the cliffs overlooking Trial Uarbour. whpre 
abundant garnet is developed in the adjoining slate, shows 
that the rock possesses some distinctive features not notice­
able macroscopically. Quartz and felspar are present in 
about equal quantities. The quartz is in large allotrio­
morphic graius. partly moulded on the felspars. It is 
always crowded with abundant minute inclusions , which 
cannot be definitely determined. The felspars are an 
thoroughly kaolinised, and show no distinct extinction 
angles. so that it is impossible to determine the variety of 
felspar present. The inclusions of quartz in some of the 
felspathic matter shows that micro-pegmatiti(' intergrowtb 
of the two minerals bas taken place. Some of the felspars 
show idiomorphic outlines. Abundantly scattered through 
the slide in grains. granular ae'E'regates, a.nd in clusters 
I)f idiomorphic and hypidiomorpltic crystals is a slightly 
brownish monoclinic pyroxene. augite. This mineral occurs 
partly included in the kaolinised felspars, partlv in the 
quartz . although some fragmenb show irregular outlines 
moulded on the idiomorphic felspars . A few shreds of 
light.-green pleochroic uralite are noticeable, forming at the 
expense of t.he augite . A noticpable feature is the pres­
enCe of abundant yellowish sphene. This mineral is highly 
idiomorphic, and occurs in small scattered crystals dnd 
groups of crystals, and in larger crystals throughout the 
slide. The crystals are usually wedge-shaped, and vary in 
!iize from ·002 inch to ·02 inch. The sphene is pleochroic, 
crystals being untwinned, and appearing honey-vellow by 
reHected light. In one instance an inclusion of apatite 
was noticed. Sphene is included in felspar and fJuartz, 
and is frequently partly surrounded by augite crystals, 
which are moulded upon it. A.natite is not uncommon, 
occurring in slender prisms with hexagonal cross-sections; 
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it is illclud~d in each of the previously described minerals. 
A. few gr~lUs of. magnetite afe distributed through the 
slIde, and In one lt~8t,ance a rim ,J! the same mineral partly 
surr.,:,unds an augIte crystal, suggesting that it may he 
secondary. 

At the slate contact on the beach north of Trial nar­
h,our, the granite is white ,in colouT. and of medjum grain_ 
Slze, even when actually lU contact with slate. In some 
places abundant fragments of slate are included in the 
~ranite) but ~re converted almost completely (when viewed 
l~ h.and speCImens) to fine crystalline aggregates of black 
bIOhte mica. At such placed the granite itself usually 
carries abundant biotite. 

It would appear, then, that at the actual contact the 
compositio,n of the ~ranite has been slightly modified, and 
tha.t ~ert~lIl new mme~als have been formed owing to the 
aSSltTIllatlOn of a certam amount of the slate. This pro­
cess has not been extensive, or its. effects would be more 
noticeable in t.he exposec granite. 

Speaking broadly, one of the commOllest results of the 
granite intrusion appears to have been the silicification of 
the sedimentary rocks. In addition, however. other 
minerals are developed at. different points, among those 
observed being biotite, tourmaline, andalusite. hornblende 
actinolite, garnet, idocrase, diopside, tremolite, epidote: 
sph~ne, ch~orite, phlogopite, serpentine. albite, with mag­
nehte, pyrIte, and pyrrhotite. 

It will be seen that many of these minerals are silicates 
of lime and magnesia: these " lime-silicate hornstones " 
are so extensively developed as to form quite a feature of 
the contact metamorphic al::reole: they wilJ be dealt with 
later on. 

The slates near the contact are usually very dark in 
colour, weathering black, and so the contrast with the 
white granite is marked. The rocks are always hard. and 
usually show very few signs of decomposition. appearing 
fresh immediately below the thin black weathered crust. 

Reference has been made(99) to the fact that the granite­
slate contact is well exposed on top of thG cliffs overlooking 
Trial Harbour. At this point threads and tongues of 
granite extend for short distances into the surrounding 
slate.s, which are consequently much altered . Some of 
them appear to be more like igneous than sedimentary 
rocks. owing to the <!rystalline structure induced by the 
intense alteration they ha.ve undergone. On tresh faces the 

(41) Vid~ "'pro, p. 112. 
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"ock is dark bluish-black . and shows abuudant small crystals 
of biotite in a quartzose grouudmass, and occasionally 
crystals of black hornblende up to three-sixteenths of ~n 
IUch in length are noticeable. A little scattered pyrrhobte 
is present. The rock appears to be massive on fresh faces, 
and shows no signs of banding, but on weathered surfaces 
a distinct banded structure is noticeable. This may be due 
to a slight schistosity developed by the igneous intrusio~, 
but is more likely due to a slight difference in the compOSI­
tion of different layers of the original sediment, resulting 
in the formation of slightly different contact minerals, which 
III turn have weathered at different rates. The examination 
of a thin section of th:s rock shows that the recrystallisation 
of the original constituents ~a~ been c~:)lnplete. The r~k 
consists of aggregates of hypldlomorphic hornblende, With 
a little biotite and rnagnetitf' in a groundmass of quartz 
urains which fonn a typical mosaic. The hornblende is 
~ery fr~h, and occurs in well-f~rmed f?reenish-brown crys. 
his which are strongly pleochrOlc. !t IS. abundant tbro~gh 
the slide. Biotite is scarce, occurnng In ragged reddish· 
brown pleochroic aggregates, which are usually closely 
associated with granular magnetite. There are a few small 
granular aggregates of a colourless min~ral with high 
refractive index and strong double refrachon, apparently 
monoclinic pyroxene. Quartz mosaic forms the whole of the 
groundmac:s . . 

On the summit of the coastal cliffs. about 8 chams south­
east of the previously describ.~d occu~rence, alon~ the co.n­
tact, is a development of an mterest:ng rock whICh menta 
special description. The granite f~om t~e actual contact 
at this point has already been descnbe.d,( 100) and has b~n 
showt~ to contain quartz. felspar, augIte. sphene, apatite, 
and magnetite. The sedimentary :s very hard and d~rk 
coloured. and on fresh faces shows abundant dark·browmsh 
patches in an indistinguishable dark·bluish groundmass. 
On weathered surfaces, however. the appearance is striking. 
St.anding out in relief from a dark~grey. sur~ace are abun­
dant. brownish-black garnets varpng tn Size from o~&­
sixteenth to one·quarter inch in diameter, and showlllg 
trapezohedral crystal ~~rms. Owing to th~ir hardness and 
resistance to decomposltton, they have remamed unchanged, 
while the enclosin({ rock has gradually weath~red away. 
A thin section of this rock was prepared, and dlscloses the 
nature of the groundmass. The idiomorphic garnets are 
set in a groundmass consisting essentially of granular 

(lOll l'itl~ nlpra, p. 113. 
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quartz. with smaller quantities of biotite, magnetite, spinel. 
tourmaline, and muscovite. The garnets contain abundant 
inclusions ;)f quartz, magnetite. and biotite. They ~Te 
sometimes intersected by veinlels filled with quartz or Wlth 
biotite. and are usually surrounded by 8. rim of biotite. 
The b:otite occurs partly in reddish-brown Oakes and aggre­
gates which are pleochroic, aud in better ~ormed gre~nish­
brown crystals which are strongly pleochroIc. The mmeral 
is fairly abundant. being well, disseminated through ,the 
groundmass. :Magnetite grams are scattered Tlght 
throughout the slide, but are sometimes assembled in streaks 
and patches through the rock. The other constituents are 
much less abundant. A little green spinel appears to be 
associated with garnet.. Green tourmaline is scarce, but a 
few minute prisms and crystal aggregates occur. One or 
two shreds of muscovite aTe present. The groundmass of 
quartz forms a fine-grained mosaic with occasional veinlet6 
filled with rather larger grains. 

At sea-level the slates at the contact are fine-grained, 
hard bluish-black rocks with few distingnisbable mineralj!;. 
Scattered pyrrhotite is noticeable in scattered. grains and 
filling minute fissures through the r~k. Cuttmg t~rou~h 
the rock in various directions are vellllets up to 1 mch III 

width filled with crvstalline black tourmaline. A thin 
sectio~ of this rock from the contact shows abundant mag­
netite in fine grains arranged in lines, which give the slide 
a banded appearance. The ground mass of the rock is a.n 
extremely fine quartz mosaic. A little ac~ino1ite is sc.attered 
through the rock, and grains of pyrrh.otlte are nobceab.1e. 
A vein traversing the slide is fille? Wlt~ hornble~de, WIth 
which is associated crarllet and a httle ldocrase WIth a few 
scattered aggregatesO of pyrrhotite. The hornblende oc~urs 
in light-brown pleochroic crystals, a.nd the garnet and Ido­
crase in granular aggregates of very lrre¥ular shape. . . 

The slate blocks included in the gramte are very slmlJar 
to the rock just described, the main ~iff?rence being that 
they mually contain abundant brown blObte .. 

Similar rocks are exposed for about 10 c~am~ along the 
shore (about 5 chains from the nearest pomt m the con­
tact), with minor variations such as the development of 
more abundant garnet or biotite, when a change occur:'­
and bands of a very light-coloured hard :ock make then 
appearance in the. dark co~tact sla~. This r?ck w:athe!s 
to a yellowish colour. Mlcroscoplcally exammed lD thlD 
section, the rock is seen to be composed of a con~us~d aggre­
gate of crystal grains and irregular masses. Qmte lTreguJar 

117 

shreds of a brownish amphibole are present and abundant 
through the slide: they may have been developed at the 
expense of monoclinic pyroxene, which is noticeable in 
grams through the slide. Ruule is fairly abundant in 
bro\\ n grains and crystals. The colourless patches forming 
the grouudmass show mosaic structure, and appear to be 
composed rna.nly of quartz, with perhaps some clear albite: 
the individual grains are of microscopic size. Several 
Irregular veinlets traverse the section, filled partly with 
quartz, partly with vesuvianite. A few scattered grains 
of magnetite are noticeable. The rock appears to be a 
thoroughly reconstituted sedimentary rock, which has been 
altered by the intrusion of the adjacent igneous rocks. It 
is succeeded to the south by black serpentine, very rich in 
magnetite, and bands of yel1owish-green diopside rock, 
which have been described elsewhere. COl) 

Froll1 this point southward for about three-quarters of a 
mile along the coast, serpentine is exposed, with occasional 
projEcting tongues of sedimentary rocks and bands of 
diopside rocks: this section has been described in detail.( 02 ) 

The sedimentary rocks exposed in the side cutting on the 
Trial IIarbour Road, near the head of the Serpentine 
Creek Falls which are associated with diopside rocks at the 
serpentine 'contact,C03 ) are intensely altered. The sedi­
ments are now hardened and silicified, and the general 
colour is light-greenish, with some dark-reddish bands. 
The original bedding-planes of the sedimentari7s. are still 
rlist.inguishable by slight differences of compositlOn. A 
noteworthy feature is the occurrence of pink garnet, in 
veins of irregular course and variable width up to 1 inch, 
'utting across the bedding-planes of the sediments. In 

the flinty groundmass are distinguishable aggregates of 
light-greenish diopside. and a little actinolite. Irregular 
quartzose veinlets traverse the rock. Granite is exposed 
but a few chains to the north, and the belt of sediment­
aries is continuous, being a good deal decomposed in the 
mmediate vicinity of the granite. 

Serpentine is developed at the site of the old township 
of Remine, but at a rocky point along the coast, about one­
half mile south of the old township, sedimentaries once 
al{ain make their appearance. These rocks are apparently 
portion of the' Pre-Silurian series so extensively developed 
in the district. . 

(lot) Vidl' illfra, p. 125. (101) Vid,. luprn, pp. 64, hi}. 
(101) Troid,. ''"pra, pp. 63, 64. 
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slItuted ~1Il~er the action of heat and pressure exerted by 
the gramte 10 thp contact metamorphic zOp~.(JII" ) 

There are also lens-shaped bands of a different rock 
:weathering brown, but light in colour on fresh faces with 
lrr~gular ~ale.p.j~k and greenis~ included aggregates. 
ThIs r?Ck IS stn~lOgly: ,heavy. Microscopical examination 
:~ows. It to be a bme.s~hcate hornstone, with garnet, diop­
Ide, Idocrase, and a lIttle quartz. The rock is describeri 

in detail elsewhere. (101) 

,On the south side of ,this point typical quartzites occur, 
with abundant fine-gralOed pyrrhotite in the groundmass. 
~n th,ese rocks are sometimes noticed small lens-shaped 
inclusIOns of a greenish flinty rock perhaps narrow slate 
bands which have been metamorph~sed. 

The general strike of these beds is north-west. 
Along the c~ast to the south is a small beach. succeeded 

by a rocky POIDt, where there is exposed a considerable 
development of very hard-banded rocks of a general light 
colour .. Some of these rocks are beautifully polished by 
the achon of blown sand. They cons~st of closely-corn­
parte~ bands of dark, blue-grey, white, and greenish 
materla~. The latter shows a finely crystalline structure, 
~he whIte and dark bands being compact and merging 
Into. each other. A careful examination of freshly-broken 
specImens shows that the bands occur in a definite sequence 
8!ld from their st~ucture ar? evidently of different composi~ 
tl~n. The greemsh materIal occurs in vein form, with 
f81:ly sharply defined, though somewhat irregular, walIs. 
!t IS bounded always by ,,:hite flint, which merges outward 
In.to dark blue-grey ~ateTl~1 of t~e same description. The 
~ldth of these greemsh veins vanes from a fraction of an 
mch to about 1 foot. Sometimes several narrow bands 
~u.r close together, with an intermediate band of white 
~Ihclfied slate. Where they become wider the bands usu­
a.H.y include irregular strips, sometimes len'ticular, of whi~ 
SIlIceous slate. Sometimes the greenish bands are them 
selves trav~rsed by veinlets up to !-inch wide, filled with 
~ranular pmk ga~net: 'l'he nature of the greenish material 
prov~s. on eXaminatIOn, to be lime-silicat.e rock. It is 
descT.lbed. elsewhere.(107) SC'me of the flintv bands are 
red~H~h In colour, and are traversed by irregular veinleta 
of lIght-green monoclinic pyroxene. 

(-) It has been deemed advisable to d86Cribe thil I"OCk here for the sake 
of CODVe~IlCe! rft~hf'r than with the Ilm8-8i1icate rocka at A later Ilage. 

( ) V.de .1If,.4. p. 128. ("") Vide infra. p. 127. 
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The beds, as a whole, are a good deal contorted, but the 
general strike is about north-west . 

The occurrence of the greenish lime-silicate rock in vein­
like masses and irregular patches in the hard, flinty, silici· 
fied slates, causes curious weathermg effects. Owing to 
t,he more rapid decay of certain of these bands and masses, 
and the comparatively great resistance to decay offered by 
the other portions of the rock, the surface is not only 
deeply grooved and carved into ridges and pinnacles, but 
the whole rock is honeycombed. Many of the cavities aTe 
coated with an oolitic iron-stained incrustation. 

Similar rocks outcrop for about 3 chains beyond the 
rocky point described, and extend inland some distance. 
They form a well-defined hill a short distance back from 
the shore. nere the lime·silicate bands are brick red, 
owing to a surface incrustation of limonite. The surface 
debris is becoming cemented by the iron leaching out of 
the rocks in surfacE'! waters. 

A short distance south along the coast, the rocks 
described above are succeeded by slight1y different con­
t.act rocks. Tbey belong to the same series, but the con­
tact effects, although still very marked. are not quite the 
same. They obviously represent slates and sandstones, 
and are well banded, with a ~uth-easterly strike. The 
rocks consist of hard , white quartzites and reddish slatesj 
the laHer have been silicified and intensely indurl:l.ted. 
In a fine-grained reddish groundmass (quite similar to 
that poss.esserl by some of tlle rocks to the north of Trial 
Harbour. near the granite contact) are sometimes seen 
rounded patches of quartz , almost invariably associated 
with pyrrhotite. It would appear that at least a partial 
recrystallisation of the rock has taken place. These rocks 
were not examined microscopically. A few chains south a 
continuation of these beds outcrops, in the form of white 
quartzites and indurated flinty bluE" slates. It is worthy of 
note that these beds are intersected by quartt veins, 
sE"ldom more than 2 inches in width, a few of which con­
tain limonite in cavities which evidently represent the 
decomposition prorlucts of pyrite. These rocks outcrop 
on the coast. A few chains inland rises a steep hill com­
pesed of !.andstonE"s and grits, Which may be of Silurian 
age COl). These appear to be horizontally bedded, and 
show few signs of alteration, unlike the Tocks described 
above. 

flOl) VUI'Ilipra, p. 1M. 
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Sand-dunes occupy the coast and adjacent strip of 
country southwards for about !-mile to the mouth of the 
Little Henty River. . 

On (he Zeehan-Trial Harbour Road, about a mJle south· 
west of Comstock, a short distance west of a sharp elbow 
bend in the road. there is exposed in the side-cutting of 
the road a belt of contact rocks which merit special men­
tion. They are exposed :or nearly a mile alo~lg ~be road, 
being bounded on both SIdes by gabbro-amplnbohte. The 
rocks are usually much. weathered, and near. the ~urface 
have decomposed, yieldlllg a red, clayey .soli, eVIdently 
very rich in iron, which SUp~Ol"ts a luxunant growth. of 
thick scrub. Where fresh specnnens of the rock are obtall1 ~ 
able, they are seen to be greenish in colour, and. to .be 
indistinguishable from the fine-grained gabbro-amphtbohte 
which occurs at its western edge, near McIvor 's. In 
hand specimens the rock is ~ense, and ~o constituent.q can 
be determined. \Vi th the ald of the nucroscope, however, 
the rock is seen to be all andalusite slate. In thin section, 
andalusite is seen to be abundant in long prismatic crys­
tals, with almost square cross-sections. These crystals con­
tain usually small amounts of inclusions, which extend 
down the central portion of the crystals, appearing as a 
central line of inclusions in the longitudinal sections, and 
a small 8quare surrnunaed by fresh material in the cross~ 
~tions. In other words. the inclusions frequently form 

core to the andalusite crvstals. These inclusion.s appear 
to be uot carbonaceous matter, as one would {'xpect with 
this mineral but a light-coloured material, which a.ppears 
to be semi-~paque, and shows low order interference 
colonrs between crossed nicols. This is probably kaolin. 
The same material is common throughout the slide, form­
ing aggregates, in which small particles of clear mineral 
are visible. These aggregates probably represent the 
decomposition products of a.ndalusite crystals. In the 
ongitudinal sections this change appears to extend from 
~be ends of the crystal toward.s the centre, a~ it is notice­
.ble that in some cases there IS a clear area 111 the centre 
.f the section, while the alteration products have the 

appearance of tapenug wedges driven in from each end 
f the crystal. Tbe meeting of these" wedges" forms the 
Irt' of the crystal referred to above. In places the crY8-

';als are minute, and have a tendency to form sheaf-hke 
aegregates simulating sillimanite, but possessing all the 
'ptical properties of andalusite. Rounded aggregates of 
'ransparent green chlorite are scattered through the slide. 
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A few fragments of actmolite are present in the ground­
mass, which also carnes some carbonaceous matter and 
scattered grains of magnetite. A little clear albite is dis­
tinguishable, and occasional grains of yellowish epidote. 

From the preceding descriptions it will be seen that the 
contact effects induced by the granite in the surrounding 
sedimentaries vary a good deal from point to point. In 
certain localities, however, the alteration has b;:en very 
different, and has resulted in a tourmaIinisatioll, or silici­
fication and tourmalinisation of the sediments. Perhaps 
this effect is most typical1y developed at Mayne's Mine. 
Here the original slates and sandstones have been very 
widely replaced by quartz and tourmaline, and the result­
ing rocks are very striking in appearance. 

It should be borne in mind that in the particular case 
under review, the alterations have largely been effected iy 
introduced vapours and solutions, and are not merely the 
effects of heat and pressure on the sedimentaries which 
have been intruded by the igneous mass. Another POlllt 
should be emphasised here: it is not proposed to discuss 
the economic aspect of the deposits, which will be fully 
dealt with in another part of this report. 

The rocks resulting from the alteration vary collsidf'r­
ably-from white sandstones witb mere traces of tourma­
line, to dense tourmaline rocks with very little quartz. 

Tn some of the least-altered rocks, tourmaline occurs ill 
narrow veinlets. cutting through the rock, and it is notL"e­
able that the tourmaline has impregnated the sandstone 
to a small extent 011 either side of the fissure, perhaps to 
the extent of ~-inch only. That quartz has been intro­
duced with the vapours which have caused the fornl.l­
tion of the tourmaline is evident, for on breaking speci­
mens along fissures, the walls are sometimes seen to l'e 
encrusted with minute singly and doubly terminated 
pr:sms of clear glassy quartz. 

At times when a fissure crosses the original bedding­
planes of the sedimentary rock, the different layers of t~e 
rock have been replaced to different extents: thus iome 
bands appear to be unaltered (although even. in these 
cases probably a silicification has taken plac<». whlie others 
are completely replaced by tourmaline. This type of 
alteration may extend but a few inches from the fissure. 
but in extreme cases the whole of the resulting rock for 
considerable distances is altered. the resulting rock being 
a striking banded black and white rock. It seems clear 
that the composition of the sedimentary has determined 
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·he type of alteratioll. Argillaceous bands ha~e causf'd 
the formation of tourmaline, arenaceous bands bemg re~re 
wnted by quartz bands, the resulti.ng banded.rock be.lllg 
~mposed entirely of these two Illluerais. ~llcroscoplcal 
xamination of thin sections did not give much additional 

information. The only minerals. pr.esent ar? quart~ and 
tourmaline. The quartz occu.rs lD lI?-t~rlockm~ gralll.s of 
irregular shape, sometimes wtth hrptdIOmorp~llc outhnes. 
In sume instances the central porhons of grams are seen 
to be crowded with inclusions, while the outer rims ~re 
'lear, the whole being optically continuous. ~h? portIOn 

..... ith the inclusions appears to represent the ol'lglllal ~~nd 
grain, the clear portion an addition of secondary slhca. 
The tourmaline is brown in colour, and occurs 111 short 
prismatic crystals and crystal aggregates, with usuall'y. a 
"ery small amount of interstitial quartz. In local;,.tles 
where the sedimentaries have been contorted, the cont,or­
tions are faithfully reproduced in detail in the resultlllg 
replacement rock. Thus, specimens were collected sbo:v­
jug sharp folds, which have been ex~c~ly reproduced 10 

every particular, alternate bands conSIsting of quartz and 
tourmaline. . 

These rocks have been referred to elsewhere as banded 
quartz-tourmaline replacement rocks. 

ThE" rocks were recorded bv Mr. Waller,(,o,) and have 
been described from the Stanley River by the writer,CIO) 
and also from North IIeemskirk,(IlI) where they are 
abundantly develope? round. the northern .bou:ndary of 
the lIeemskirk gramte mas~lj, and as denv.atlves f~om 
these rocks are abundant in the Tertiary stanmferous rIver 
~ravels being worked in both distric~ just referred to. 

Faults on a small scale are sometimes perfectly repro-
eluced in these banded rocks. '. 

A variation in the banded quartz-tourmalll1e rock IS one 
in which the rock has a general mottled appearance. 
Irregular angular fragments of white .quartzite aru 
included in a groundruass of black tou.rmaline. A close 
examination shows that some of the Included fragments 
8T" banded quartz tourmaline, and thltt some have been 
completely replaced. by t~urmaline. The cementing 
material usually carnes a httle quartz as well ~s tour­
maline and varies from place to place. The Included 
fragme'nts are always angular, with sharply-defined bound-

'Ie.) Report on the Tin Ors n"pol.llta Iff MI. lIeemsklrk, p. 6. 
(1I1lJ 0601. Surv. Tu. Rulletin 1.), p. 36. 
e") Gt>Ol. Surv. Tag. Rflport Ii, p. 8. 
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aries: in some cases a little tourmaline has been developed 
",:it~ill. but near the outside of the quartzose fragments. 
gl\'~ug them II zOllal structure on freshly-fractured faces. 
Tills rock may be described as a " quartz-tourmaline replace_ 
ment breccia, " meaning not a quartz-tourmaline rock which 
has been brecciated subsequf"lIt to formati on, but a breccia 
(m the illstanc~ described originally composed of frag­
ments of s,late and sandstone) which has been subjected 
t? the actIon of. heated. vapours and solutiollll carrying 
stilea and boron 111 solution, and which has consequently 
suffered replacement, the original quartz of the rock 
remaining unaltered , while the argillaceous material haa 
caused the formation of tourmaline. The original breccia 
was probably a fault breccia. 

From the same locality as the above rocks garnet was 
recorded by ~[r. L. K. Ward ("') :-" Yellow crystals 
(grossulante 1) OCC ur at ~:fayne's Till Mine, south of Mt. 
HeeOl~kirk: ~he forms. developed are the trapezohedron 
or a L\)lllbmatlOn of thIS form with the rhombic dodeca 
hedroll . Clear blood-red crystals also are found 
at Mayne'S Tin Mine." No crvst,"'\,1s of the mineral were 
obtained by writer from this -locality. although reddish 
aggr :;>gat~s in some of the altered sandstones certainly sug­
gest<;,d 1 he development of garnet. The mineral here ia 
apparently .a sec~ndary mineral de"eloped by the contact­
metamol"plllc actIOn of the adjacent granite. 

(2)-l.imr-Sitirat (! H O"'l.'~tonn. 

.The rocks. eithe-r e~~irely composed of, or very rich in 
m.lner~ls whIch ~re silICates of hme or magnesia. or both, 
wIth Iron sometImes entering into their composition are 
so widely distributed as to form a noteworthy fea.tu~e of 
the contact metal,?orphic aureole of the Heemskirk ma8~if 
They form a senes of rocks known as lime-silicate horn. 
stones. T~ey are ~e:b~ps most .extf'llsively and typically 
developed III th~ vlcimty of TrIal Harbour. Serpentine 
occu,:s at the Sl~ of the old township of Remine. and 
gramte ab?ut a mIle to .the north-WEst along the coast. In 
contact wlth the grarute are altered slates which have 
already been described: between these slates and the ser­
pentine is a belt of lime-silicate bornstoJ1es. which also occur 
in the serpentine here. 

(II') QlJot~1 by W. F. Peuerd: .. The Minerals of Tumania." 1910, p. 81. 
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Similar rocks occur about three-quarters of a mile south­
st of Trial Harbour along the coast, with a series of altered 

~late8 and sandstones. 
About I mile east of the harbour. near the border of 

he serpentine, outcrops of lime-silicate rocks were noted, 
lthough tbeir extent could not be determined on account 

If the thick scrub. 
About 1 mile east of Mayne'S Mine. in the Burnt Bridge 

('reek, is an exposure associated with gabbro-amphi­
bolite.("') 

In the western portion of Section 6667-M. H. D. Mars~, 
;:tort h of the Trial Harbour Road, and to the north of thIS 
ieCtion, similar rocks occur. They are associated with 
intensely indurated slate. and it is worthy of note that the 
~ranite approaches to within a few hUlldre~ yards of the 
~abbro-alllphibolite. There may be a contInuous belt of 
~llllilar rocks throuO'h to the north. for lime-silicate horn­
... tones occur again to the north at the Tenth ~g~on .Mine 
Section 6i15-M, 80 acres). Here they are within a few 

chai lls of the granite contact. 
Closely assoc:ated with the ~rpentine developed !lear 

Trial Harbour are bands and Irregular masses of a hme­
silicate rock which merits detailed description. Near its 
northern extension as exposed along the shore-line in the 
vicinity of Trial Harbour, the serpe.ntill~ c~mta~ns apparent 
lIlclusiolls of a yellowisb rock. readily dIsbngUlshable from 
the dark-coloured surrounding serpentine. This rock is 
greenish-yellow on freshly broken faces, and appears to ha~e 
~ fine granular structure, crystal faces being sO!l1eti n~e~ dlS­
tiIlO'ui1Shl;tble ill the groulldmass. The rock IS strlklllgly 
heaOvy. and. as in the case of .the seq~eDti~e encl.osin~ i~, 
carries very abundant magnehte. ThIS mmeral IS dlstl'l­
buted through the rock-mass in grains. irregular-shaped 
granular aggregates, and in veilllets. Some of the masses 
of magnetite are rather coarsely granular, and are some­
times associated with green phlogopite mica. Large crystal 
plates of greenish chlor:te are also present. The weath~r­
iug of the lock is characteristic. for 01.1 all outcrops t.he ve~n­
lets and irregular masses of magnetIte stand out 111 relIef 
from the yellowish surface of the rock. 

A microscopical examination of a thin section of this 
rock shows that it is composed almost entirely of the colo~r­
less monoclinic pyroxenediopside. There are scalte~ed gra~ns 
and a.ggregatEs of magnetite, which also occur fillIng vell1-

( II~ Vide lfiljJrtl, p. 103, also i'~f,.a, p. 130. 
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lets running irregularly tbrough the slide. In the section 
~~amilled <&: veilliet of. apprecjabl~ w:dth clI:ts through the 
sltde and ,8 filled with magnebte and hght-green ser­
pentine: the magnetite coats one or both walls of the 
fiss.tJre, the central portion of it being filled with serpentine. 
Thl~ fissure cuts through various grains of pyroxene, and has 
Ob~lOu~ly been formed and filled subsequently to the 000-

s?hdatlOll of the rock. The diopside viewed in ordinary 
hght appears to be granular, but examined between crossed 
ni.cols. is seen to be composed of comparatively large flakes 
w;th Irregular boundarIes, and in olle part of the slide 
shows a tendency to assume a radial structure. These 
!arge crystal plate~ do not extinguish uniformly. but 
mclude uumerous Irregular grains of the S3-me mineral 
extinguishing in groups independently of the host· there 
is ap~arently an intimat~ in~ergrowth o~ different c:ystals. 
No mInerals other than dlOpslde , magnetJte, and serpentine 
an· lc be seen in the thin section examined. 

~Ilother section cut from a similar rock occurring a few 
cha:ns further south along the coast-line. just north of the 
~outh of t~e Montagu Creek. fails to disclose any essential 
dlfferen.ces Ill. th~ nature ?f t~e rock. The only minerals 
~hown Ill. thIS ~hde are dlOpslde and magnetite_ In some 
I?st.ances lIltergrowths of different crystals of diopside occur 
sllDilar to those d~s~ribed a~ove, but fre~uently the larger 
crystals are hyp,ldlOmorphlC, and exbnguish normal1y 
between crossed mcols. Some of these cryshls are twinned. 
and fine examples of twinninu lamelloe are noticeahle. 
Diopside, a.s well as occurring i; distinct crystal plates. is 
a~)Undant In the form of finely granular aggregates in 
different parts of the section. Magnetite occurs in scat­
tered grains and aggregates. 

On the Trial Harbour Road. near the falls on the Ser­
pentine Creek, contact metamorphic slates occur: these are 
very hard and flinty, and are traversed by irregular veins 
of ga~llet and. of actinolite, aggregates of dlopside being 
som~tJmes noticeable. These rocks are exposed in the side 
~uttIng .of the road, and are seen to merge into decomposed 
Iron-stamed clays, beyond which diopside rocks are exposed 
for about 6 chains. 

These rocks vary a little from point to point. but the 
essential features are similar to those already described. 
They are pale yellowish-green to greyish-green in colour. and 
finely granular to crystalline in "'tructnre. Crystals of 
pyroxene up to one-half inch ill length are sometimes seen: 
the rocks may vary in the one specimen from being so fine-
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grained as to be regarded as compact. to a fairly coarsely 
crystalline rock. The crystals occur in vein-like masses in 
the granular rock. 1\:Iagnetite is always present. A micro­
scopical examination was made of a thin section cut from 
a medium-grained specimen of this rock. The rock is seen 
to be composed entirely of diopside and magnetite. The 
diopside is colourless. and occurs in hypidiomorphic crys­
tals and rounded grains. In the particular !Slide examined 
magnetlte is not very abundant, occurring in Irregularly­
shaped grains throughout. Obviously, there is no essential 
difference between this rock and those described from the 
beach north of Trial Harbour 

Exposed along the coast soutb of Trial If arbour are con­
tact metamorphic sedimentary rocks which have already 
been described. At a rocky point about a mile north of the 
Little IIenty River is a very interesting occurrence of 
lime-silicate rocks in these altered sediments. Reference 
has been made to these rocks. and a description given of the 
sedimentaries,(ll-f.) which belong to the Pre-Silurian series 
so extensively developed in the district_ 

The lime-silicate rock here occurs in bands and lenticu­
lar masses, which appear to have been introduced into the 
slate series. These bands are of a general greenish colour, 
with an ironstained crust on weathered surfaces. They 
vary in texture from very fine-grained. in which no con­
stituents can be determined. to crystalline in which the com­
ponent minerals are distinguishable. The width of these 
tabular vein-like masses of lime-silicates varies consider­
ably. They are sometimes but a fraction of an inch. and 
occur up to about 12 inches in width. The walls are always 
well-defined, and the effect on the wall-rock is marked. 
The slate is bard and flinty, and usually of a dark blue­
grey colour. but where traversed by these green veins the 
rock appears to be further hardened, and certainly is 
bleached white. Where several of these vein-like masses 
approach one another. the intervening strips of slate are 
converted to white cherty bands. In most of the widest 
bands there are residual fragments, sometimes continuous 
narrow bands. sometimes lens-shaped masses, of this 
altered slate. The impression gained by an examination of 
the occurrence is that the lime-silicates have been intro­
duced by solutions following fissures in the slates. usually 
following bedding-planes, sometimes cutting across them. 
Veins of granular pink garnet are sometimes noticed trav­
ersing rather irregularly the greenish material. The dis-

~lIt) ' -MI' Au,pl'a, pp. 118- 1;1t . 
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tinguishable minerals in the crystalline banos are greenish 
pyroxene, pale-green translucent tetragonal prisms of ido­
crase, granular pink garnet, white to brownish calcite, and 
a little wollastonite( I). The peculiar pistache-green "I the 
granular groundmass in places suggests epidote. 

Microscopical examination of a thin section of ODe of the 
finer-grained greenish hands confirms the presence of lime­
silicates. The rock consists essentially of brownish granu­
lar epidote. At intervals through tbe slide are aggregates 
of the same mineral in hypidiomorphic crystals. A little 
monoclinic pyroxene diopside is distinguishable. In one 
portion of the slide are brownish crystals of garnet in a 
ground mass of calcite. These two minerals are intergrown: 
associated with the garnet are idiomorphic prismatic crys­
tals of idocrase, also in a groundmass of calcite_ The epi­
dote groundmass of the slide shows an almost indefinable 
banded structure, and is traversed by narrow darker 
stripes, apparently of the same mineral, which run approxi­
mately parallel. The rock IS a lime-silicate hornst.one. 

A few chains along the co~t to the north-west of the pre· 
viously described occurrence is a bold outcrop of hard black 
slates and sandstones previously referred to.(1l3) In these 
rocks are lens-shaped bands of a rock somewhat resembling 
the lime-siliC'ate rock described above, and closely resem­
bling it in mode of occurrence. It occurs in more or less 
tabular Illasses, which appear to be intrusive. The ruck 
is dark reddish-brown on weathered surfaces .. which are 
very rough owing to the decomposition and removal of cer­
tain constituents. On fresh faces it is light in colour, of 
a general pale 8esh-pink shade, with greenish aggregates. 
It is hard and tough, and strikingly heavy. A thin section 
cut from this rock was examined microscopically. The rock 
is seen to he composed of &,arnet, diopside, tremolite, ida­
crase, and quartz. Diopslde is abundant in crystals of 
somewhat irregular shape, which are frequently intergrown; 
associated with it is a little colourless amphibole. Gar­
net is fairly abundant in weB-formed crystals and granu. 
lar aggregates. It contains many inclusions of the other 
minera.ls. Idocrase, although not very abundant, shows 
idiomorphic outlines. Interstitial quartz is not Ullcomm;n. 
The ground mass in places is crowded with decomposition 
products, in which calcite seems to he fairly abundant. 

Towards the eastern edge of the serpentine. in the 
vicinity of the nickeliferous opaline serpentine previously 
described,(JlII) and about north of the hill of supposed 
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ilurian sediments~ is a fairly extensive development of 
lime-silicate rocks .. These occur apparently on the bor­
ders of the . serpentllle, at their junction with the slates. 
As exposed ill a creek-bed towards the top of the ridge, and 
• few chams south-east of the highest outcrop of the big 
chalcedolllc llonstallled formation described elsewhere (117) 
the rocks show a dark yellowish-brown weathered drust. 
They.are exceptionally tough, and on fresh faces are pale 
greenls~-grey.. The. rocks. show a .general crystalline tex­
tu;e, WIth vellliets Ill . whIch the light-coloured mineral is 
fairly coars~ly cryst~lhne: A few aggregates of ma~netite 
and sporadlca.lly dlssemmated pyrrhotite are notICeable 
throughout the rockmass. 

I.n thin s~tio~ the rock is seen to be composed almost 
entIrely of dlop~Ide. This mineral occurs both in granular 
aggregates formlllg the groundmass of the slide and (more 
f!"equently) i.n hypidiomorphic prismatic crystals, some­
hmes. of con~lderable ~ize.. Epidote is also present, closely 
~Iated WIth the dlopslde. Masses of calcite occur at 
mte~vals, partIr moul~ed on and partly including the 
preVIOusly mentI.oned mlUe~a.l8. Sca.ttered irregular aggre­
gates of p~rrhohte are n?tlceable, and disseminated grains 
.1 magnetIte. .one portIOn of the slide is slightly stained 
by itmolllte denved from the partial decomposition of some 
.1 the pyrrhotite. 
~ litt~e lower down the spur the nature of the rocks 

vanes shghtly. They ar~ yellowish-green on fresh faces, 
and are composed essentIally of granular diopside, with 
~attered a~gr~gates and s.trea;ks of magnetite. They are 
in general s~mllar to the dlopslde rocks described from the 
~ast at TrI~1 Harbour, where they are closely associated 
~th serpentIne. The extent of the rocks in this locality 
--:ould not be determined on account of the undergrowth. 
they occur very close to the contact of the serpentine with 
'he sedim.entary rocks. 

On Section 1392M, south-east of .Mayne's Tin Mine, is 
n occurrence of. wolfram and bIsmuth are, described 
low .. Th~ worklllgs here expose a belt of lime-silicate 

!"lCks dl~erlllg ~mewha.t from those previously descrihed. 
The. dOl.TIlnant mllleral appears to be tremolite. The rock 

arIes 10 co.lour from very pale greenish-grey to darker 
~een, and IS us.ually. of a crystalline structure, showing 
..bunda~t fine prls.matlc crystals of a light colour. A little 

.gnetlte. occurs In places, and sometimes pyrite as welL 
llicroscopically the rock is seen to be composed almost 

(I") Vidt' infra, p. 422. 
,. 
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entirely of colourless crystals of tremolite, which have 
irregular outlines, as the crystals are a. good deal inter­
grown, and are partly altered to talc. Scattered gra.iD.l 
and aggregates of magnetite and pyrrhotite are noticeable 
throughout the slide. 

Somewhat similar rocks were traced down the creek for 
about 2 chains, into very thick scrub. IIere the rock carries 
a crust of limonite to a depth of half an inch, but on fresh 
faces appears to have a quartzose groundmass, through 
which are scattered abundant pale greenish aggregates, the 
latter occupying more than half the bulk of the rock 
Veinlets of quartz traverse the rock. A little pyrite is 
noticeable. The microscopical examination of a thin sec­
tion shows that aggregates of slightly brownish monoclinic 
pyroxene are scattered through a quartzose groundmass 
Although in most cases well-defined crystal forms of pyrox­
ene are not distinguishable, in some portions of the slid. 
groups and columnar aggregat-es of hypidiomorphic crystals 
occur. A good deal of the pyroxeue is slightly clouded by 
decomposition product6. The quartz of the groundma.. 
occurs partly as fissure fi11ings, irregular fissures running 
approximately parallel through the slide, and also in th 
form of a mosaic of interlocking grains of all sizes. In som 
of t he veins showing the coarser quartz crystals, idio­
morphic crystals of pyrite are to be seen . A few minute 
veinlets are seen to be filled partly with quartz and partl 
with calcite. 

About 1 mile north-east of the previous occurrence, in 
the bed of the Burnt Bridge Creek, the Pre-Silurian sedi. 
ments are much altered. Breccias are intercalated witll 
sandstones and slates, and at least one intrm.Lon of gabbro­
amphibolite has been recorded. About 3 chains below 
this igneous rock are exposed in the bed of the creek severa. 
tabular masses of a very hard dense rock, of a very pal. 
green colour, which appears to have a crystalline structurt 
It closely resembles rocks which occur along the coast bot 
north and south of the Trial Harbour serpentine. A thD 
section was prepared, and examir a.tion shows that the roc 
is a lime-silicate bornstone. It consists largely of grannl .. 
aggregates of diopside and epidote, with very fresh ven 
vianite in aggregates. A small amount of calcite is present 
and a little clear quartz. The former mineral has probab 
been set free by the decomposition of some of the lim 
bearing minerals. Portion of the groundmass of the slil 
consists of a very finely granular aggregate, which cann 
be resolved definitely. The extinction of portions of tha 
groundmass in distinct patches suggests that it has b& 
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der.ived from some mineral now thoroughly decomposed 
It 18 w~rthy of .note that no garnet was observed in th~ 
Slugle slide exanuned. 

This lime-sil.icate rock occurs in narrow bands apparentl 
mterbedded ~Ith metamorphosed slates and sandstones. Y 
Nea~ a brIdge over the Agnew Creek on an old track 

branchtng off the Trial I[arbour Ro~dJ Ilear the junction of 
the presen~ pac~~track to the FederatIOn Mine, is a develop 
me.nt of 1I~6-S1hcates connected with 8 contact metamor_ 
phIC depos~t d~scribed ill another part of this report. 
Th~ metallIc ml,?erals present are magnetite, pyrrhotite, 
PYrIt-e, chalcopyrite, ~nd per.haps a little blende. The most 
~.bu~dant gangu~ ~lUeral IS a greenish amphibole, wltb 
Hohte. and ~UOrIte 10 places. A thin section cut from a 
ban~, In which the only distinguishable minerals in hand 
peclmens ar~ a greenish pyroxene or amphibole a.nd scat. 

&ered pyrrhotite, was exalll1ned rnicroscopicaHy. The struc­
ure ?f the rock IS very similar to that of a tremolite rock 

descTlbed above from Section 1392M. Amphibole varymg 
(rom c~lourless to pale greenish occupies the bulk: of the 
~k! With ~alcose aggregates in places, and a little brown 
biotite. Scattered g'luns of magnetite and pyrrhotite are 
present, and narrow veinlets filled with pyrite cut across 

any of the pri~matic amphibole crystals. 
Another s~ctJ,on ;:>f fine-grained rock indistinguishable 

aD hand speclmell~ IS. seen to be composed of idiomorphic 
rystals of tremohte. III a fine-grained talcose groundmass 

th abundant flUOrIte. Distinguishable scales of talc ar~ 
'altered through the groundmass, and sometimes occur in 
ggregates. 

T~e country-rock is dark greenish-blue slate and a thin 
~hon shows that much actinolite is deveI~ped in the 

M"Oundmass of the slide, which is traversed by veinlets filled 
WIth abundan~ Bakes. of brown biotite. Fluorite is present 

aggregates III pOrtIOns of the slide. 
About one half-mile north-east of the above deposit 
tw~n ~he exposed edges of the granite and the gabbr~ 
phlbohte, are much altered slates with lime-silicate horn­

:nes. Ou~crops are scarce, and the locality is covered 
h very thIck scrub and undergrowth. In addition many 
the rocks a:-e much decomposed at the surface. At one 
lilt a greemsh r?ck outcrops, which appears to be com_ 

d largely of epIdotE'. A thin section cut from this rock 
)Ws t~at th~ bulk of the rock is composed of yellowish 

o!()Chrolc epIdote. This mineral occurs in masses of 
umnar crys.tals~ crossi~g each other at all angles, the 

. stals oCCUrrlllg lU defimte aggregates which usually show 
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9. radiating structure. Interstitial spaces somet.imes occur 
between crystals, and these spaces are filled with clear 
quartz. In 80me of them a little colourless idocrase OCCUI'S, 

which has evidently crystalJised later than the epidote, but 
d8.l'lier than the quartz. 

A somewhat similar rock outcrops on the southern bound­
ary of Section 6667M, towards the south-western .com~r of 
the section, but is too mucb weathered for exact IdentIfica­
tion. It is certainlv a lime-silicate rock. 

A short distance to the north, near the centre of Section 
6667M, lime-silicates occur in the gangue of an ore-body 
which consists essentially of blende and magnetite. Lime­
silicates also occur in the country-rock outside the main 
ore-bodY. The ore-body is described elsewhere,(118) the 
chief metallic minerals being magnetite and sphalerite, 
with accessory pyrite. The gangue minerals are mainly 
diopside, serpentine, chlorite, and t.alc. Phlogopite alsc, 
occurs in greenish hexagonal plates, sometimes of. consid~r­
able size, both in the ore-body and in the serpentme whIch 
occurs in the wall-rock. The latter is exposed in the open­
cut for several feet, but contains lenses of metallic minerals. 
A microscopir.:ai examination of specimens is necessary ~ 
distinguish the nature of the gangue and wall-rock lD 

places. A thin section was cut from a specimen of ore show­
ing both magnetite and sphalerite (blende), and only a small 
amount of pale greenish gangue. A little pyrite is seen to 
be present in addition to the two metallic minerals men­
tioned. The gangue consists mainly of diopside, which 
occurs partly in groups of hypidiomorphic prismatic crys­
tals, but more commonly in aggregates composed of fine 
scaly individuals, Scattered through this fine-grained 
groundmass are larger colourless crystal plates of chlorite. 
this mineral also occurring in aggregates in parts of the 
slide. A few scaly aggregate. of talc usually asaociat..! 
with aggregates of chlorite are present. The slide iI 
traversed by a vein let which cuts through many of tb .. 
larger diopside crystals, and is filled mainly with serpen­
tine, also partly with pyrite, 

Another thin section was cut from a band in the or&­
body composed essentially of a light greenish mineral 
apparently pyroxene, and disseminatecl magnetite an 
sphalerite. The metallic appear to be mainly moulded oa 
the non-metallic minerals, Of the laUer, by far the mOIC 
abundant is diopside, which occurs in large hypidiomorphir 
prismatic crystals and in aggregates composed of smaI 

(11') r'irl/j infra, pp, 184 · 18.), 412-41,'), 
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individ~als, The larg,er cr)'stals are frequently twinned. 
T!emohte, occu~ also In pnsmatic crystals, showing hypi­
diomorphlc outlInes, but is not very abundant. Some of 
the 'pyro~ene crystals are partly altered to a light- een 
uralIte. t.;;ome of the trem~lite also has been partly al£ed. 
A few aggregates of greerush chlorite are noticeable in the 
groundmass, and scales and rod-like forms (cross-sections) 
of talc are also sporadically distributed through the slide 

No essential, difference.is exhibited by a slide cut from ~ 
ver;: close-graIned greenIsh-grey specimen with finely dis­
semmated ~agn~tite, sphalerite, and pyrite, Abundant 
crystals of dlOpslde of quite irregular shape occur through­
out the, shde, WIth a few quite irregular patches of clear 
8erpe~tlDe. The metallic minerals tend to form veinlets in 
th? shde, and these are sometimes intersected by narrow 
velDS of clear serpentine. 

Bands, of a greenish serpentinised rock are exposed in 
the .cuttmg on the southern side of the ore-body. A thiD 
~ctlon was cut from a specImen of this rock, which is of a 
hrk-gr~en c?lour, and shows scattered crystals of green b ogOplte mIca. Under the microscope the rock is seen to 
,e composed alm~t entirely of a very paJe greenish ser n­

bnd, thr?ugh whIch Bre disseminated crystals of magn~te 
an pyrIte. Pale greenish crystals of phlogopita occur 
prtly altered.to scaly aggregates of talc; the latter mineral 
a so ~ccurs ":'ltho~t any distinguishable mica, Plates of 
chlo~lte showmg h~tl,e colour by transmitted light are pres­
ent lD the serpentlllised groundmass. 
thIn the same cutt,ing, some yards away from the ore-body 

e c~)Untr:r-rock IS a tough, close-~railled, greenish- re' 
rock, In WhIClt no, constituents are dIstinguishable in hgana 
s~eClmeDs, I~ th,lIl section this rock is seen to be composed 
o f ~ranular dlopslde, with a few clear patches of serpentine 
o hIrre~u~~r .~hape, Through the slide are a few aggregates 
w ose ~n IVl u~ls are almost of microscopic size, of a min~ 
~rai w~th a

h
, h~gh refractive index, which is apparently 

ISO ropIc; t IS IS, apparently garnet 
, About a mile, to the north 'of the d'eposit described above 
~s a large depOSIt of magnetite 011 Section 6715-M 80 acres 
ormerly known as the Tenth Legion Mine, Thi~ ro ert' 
real1~ bel?ngs to the Comstock district, and ;"'a! nJ. 
ex ann ned III detail., It is, worthy of note at this sta e 
~owever, that as~oclat~d, WIth the magnetite are vari!u; 
lill!e an~ m~gnesJU.r;n sIlI,cates, the principal ones noticed 
belll~ dlOpslde, ~rpentme, p?logopi~, tremolite, and 
c~lorJtE., ,Thes,e mll~~rals OCcur 111 varying proportions, but 
t e resultmg hme-sIllcate rock is apparently fairly exten-
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sively developed. The granite contact is distant about 30 
chains to the west of this deposit: the bulk of the country­
rock in the vicinity is quartzite. 

About 8 chains north-west of the old tunnel (now partly 
collapsed) in the western portion of the above section, are 
some old workings now collapsed. A shaft has been suuk, 
a shallow adit driven, and some trenches cut: the country­
rock exposed is quartzite. On the dump-heaps, however, 
are vughs of crystalline quartz with associated crystals of 
spha.lerite: fragments of talc are attached to some of these 
geodes. On the tip also are crystalline aggregates of 
phlogopite mica, with decomposing white crystals, appar­
ently of tremolite; green chlorite also occurs, in which are 
crystalline aggregates of quartz, sometimes forming small 
prismatic crystals projecting into geodes. 

On a flat a few chains to the west of these old workings 
are more lime-silicate rocks, with highly altered slates and 
sandstones. The strike of the beds is approximately north 
and south, and their dip is east at a steep angle. Although 
in general their strike corresponds, the lime-silicate rocks 
appear to be intrusive into the sediments, i.e., they are 
crystalline. of rather irregular thickness, and have no 
sharply-defined lines of division: they sometimes occur as 
crystalline ma~ses of irregular shape (mainly diopside) in a 
close-grained sedimentary rock, and several instances were 
noticed of veinlets of diopside cutting across the line of 
strike of the sedimentaries , these vein lets being connected 
with II interbedded" masses of the same mineral. Some 
of the bands are light-green in colour. and somewhat 
resemble basic igneous rocks: they were not examined 
microscopically, but no other mineral than diopside is dis­
tinguishable. The slates and sandstones are intensely 
altered, but this is not surprising. as granite outcrops a few 
chains to the west. Some of the fine-grained sedimentaries 
vary a good deal in appearance: some are very light­
coloured on the outcrops, others black, the latter occurring 
as bands and irregular masses in the fonner. The effects 
noted must be regarded as contact metamorphic 
phenomena, resulting from the intrusion of the neighbour­
ing granite. 

Sumnwr.1l.-Before attempting to discuss the mode of 
origin of the lime-silicate rocks, it seems advisable to briefly 
review the. leading features of the occurrences described 
above in detail. 

On the beach north of Trial Rarbo.J.r diopside rocks 
appear as inclusions in, or intrusions into sMpentine: 
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abun~ant maguetite IS present, and phlogoPlte mica and 
chlOrIte were observed. Microscopically the rock is seen to 
be. traversed by a veinlet of serpentine and magnetite, the 
vetu cutting through diopside crystals. A tongue of meta­
~orp~osed slate, with garnet, biotite, and actinolite, pro­
Jects mto the serpentine at this point. 

A few chains south along the beach similar diopside rock 
occurs in contact with sedimentary rocks in which is 
developed tremolite: vein-like masses of serpentine with 
abundant magnetite appear to be included in the diopside 
rock at this point. 

On th.e T~ial Harbour Road, near the Serpentine Creek 
Fal.ls, dlOp~Ide. rocks. are again in contact with metamorphic 
sechmentarIes 111 whIch garnet, actinolite, and diopside are 
de.velop.ed. The d~opside rocks are often granular, but eon­
tam vel1llets and Irregular aggregates of diopside crystals. 

South of Trial Harbour bands and lenses of lime-silicate 
rocks are developed in the sedimentaries with a similar 
str~ke, being apparently intercalated with the sediments, 
whICh are altered at the contact. The lime-silicate bands 
contain diopside, idocrase. garnet, epidote, wol1astonite, 
and calcite. 

In the same locality, but a few chains to the north-west 
along the coast, are similar bands and lenses intercalated 
w;.th silicified black slates and quartzites: the minerals 
recog~sed .in the lime-silicate bands were garnet, diopside, 
tremohte, Idocrase, quartz, and calcite. 
T~wards the south-western edge of the serpentine, about 

a .. mIle from the. c~ast, are .abundantly developed lime­
sI~Icate r?cks consIst~ng essentIally of diopside and epidote, 
WIth ealClle, magnetite, and pyrrhotite. 

South-east of Mayne's Mine, on Section 1392-M is a band 
of. rocks in the old sedimentaries, in which lbne-silicate 
n~lI?e~als are developed: no serpentine is noticeable in the 
vJClmty. The rocks contain abundant tremolite with 
diopside, talc, and calcite, and sometimes abundant chal­
cedonic quartz. 

About a mile north-east are tabular masses apparently 
i~lter~ded with metamorphosed slates and s;ndstones, of 
hme-Slh?ate rock containing diopside, epidote, idocrase, 
and a ht~le .quartz and ~lcite. Gabbro-amphibolite is 
exposed wlthll1 about 3 chams of this occurrence. 

In a magnetite-pyrr.hotite. de,posit on the Agnew Creek 
are developed tremohte, bIOtIte, and talc: fluorite is 
developed in this rock. 
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About half a mile to the north-east quartz-epidote 
rocks occur, and lime-silicate rocks which are a good deal 
weathered: these are very close to, if not at, the gabbro­
amphibolite junction, and are associated with highly altered 
sedimentary rocks. 

A few chains further north~ in a magnetite-blende 
deposit, are diopside, tremolite, serpentine, chlorite, phlog­
apite, and talc. Some of the wall-rocks carry diopside 
and garnet only. 

Exactly similar minerals (except garnet, which was not 
noted) occur in a large magnetite body on Section 6715-M. 
This is not far from either gabbro-amphibolite or granite. 
In the same locality tabular masses of diopside rock are 
intercalated with highly altered sediments, some veinlets 
filled with diopside cutting across the bedding-planes of the 
quartzites. 

Mode of Origin.-Ill discussing the mode of origin of 
these rocks, it may be well first of all to consider the 
exposures on the coast at Trial Harbour. As described in 
detail above, the rock occurs (a) as lenses in serpentine in 
which is included a well-defined. band of metamorphosed 
slate, (b) as a band (which may enclose vein-like masses of 
serpentine very rich in magnetite), with serpentinised 
peridotite on one side and iut.ensely altered sedimentaries 
on the other. 

(a) Lenses in serpentine were noticed in one place only, 
near the most northerly extension of the serpentine on the 
beach north of Trial Harbour . 

(b) The occurrence between serpentine and sedimentaries 
(not always with included serpentine) appears the more 
normal, as at least three such instances were noted. It is 
a. striking feature that magnetite is always exceptionally 
abundant in the serpentine most closely associated with 
these rocks. Little indication is obtained from the micro­
scopical study of the rocks as to their mode of origin. The 
fact that in olle thin section a veinlet of serpentine with 
secondary magnetite cuts through perfectly fresh crystals 
of diopside, the rock itself being closely associated with 
serpentine, indicates that the serpentinisation of the sur­
rounding rock may have taken place subsequently to the 
crystallisation of the diopside. If this be so, it would 
appear likely that the diopside rooks must be contem­
poraneous with or earlier than the original peridotite, and jf 
so, the granitic intrusions cannot be called on to explain 
the mode of origin of the rocks. Obviously, the evidence 
for this is not strong, and depends upon the correlation of 
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the serpentil~e forming the vein-filling described above, with 
the .ser~ntI~e of the surrounding rockmass. The ser­
pentI~e IS eVldent~y not derive~ from the pyroxene of the 
rock ItseJI, for this. shows no SIgns of decomposition and 
the walls of the fissure are very sharply defined and cut 
throu~h crystal. plates which are perfectly C;esh: the 
materIal h~s. obViously been introduced from without. The 
vre~nce of ~rrE:gular veinlets of magnetite, occurring in e. 
slmlla~ fashlOu, strengthens the suspicion that the sur­
ro.undlllg rock m~y. ha.ve supplied the material for both 
mInerals: s~rpenhl1l~atlon of the peridotite must have been 
a.ttended With a conSIderable increase ill bulk and the pres­
sure exert.:d on the adjoining roc.kmass would 'probably have 
been s.ufficient to cause a fractunng, and so give entrance to 
the mlllerais referred to. 

A piece of ~vide?-ce which appears worth recording 
(althoug.h n~gahve) IS that the serpentine in the vicinity 
of. the dlOpsl~e rocks is sOT?et~es intersected by numerous 
vell~s filled With chalcedolllc slitca, which is believed to be 
deTl.ved from the" after-action JJ of the basic magma: in 
n? IT~stance was a chalcedonic vein seen to penetrate the 
dlOpslde rocks. 

It must be borne in mind that the granite contact is dis­
tant but a ~ew chains from these occurrences. The contact 
~~tamorphlC effect.s on the sedimentaries are intense, and 
It IS open to .questIon whether these rocks would not have 
shown ~ome ~Igns of alterati,?u, had they been formed prior 
to t~e IIltruslOn of the gramte: some indication of the for­
matIOll of amphibole at the expense of the pyroxene might 
perhap~ have b~n expected, but none was noticed. In 
some slIdes examllled there was certainly no mashing: in 
~ne, however, where. the ~rystals have very irregular out­
hnes, and are extensIvely lUtergrown , portions of the slide 
~how .such a fine g~oundmass of pyroxene grains that there 
IS a httle doubt; In the same slide there is a. tendency to 
~ha.dow.y extinction in some crystals, but the structure is 
lI1defimte. 

Viewing t?e q.uestion fr?m another standpoint, it is perti­
nent to as~, 1D VIew of theIr constant association in the field , 
w.hat . relatIOn do the altered sedimentary rocks bear to the 
~lOpslde ~ocks' ~h~ strike of the bands of diopside rocks 
IS apprOXImately slmllar to that. of the sedimentaries. With 
regard to t~e str.uc~ure of the latter and their relations to 
the se~entrne, It IS unfortunate that lack of outcrops, 
exceptrng alon~ the coast and the road-cuttings, prevente 
accurate mappIng of the exact boundaries of t,he serpentine. 
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On the hiB to the north of the road and old township site, 
and overlooking the latter, no sign of serpentine was seen: 
intensely altered slates outcrop on the hilltop. It appears 
that the bands of sedimentary rock referred to are not 
isolated, but projecting tongues of the sediments, the line 
of contact betwen the two being very irregular and serrated. 
Some of the smaller masses of diopside rock , on the other 
hand, certainly are surrounded by serpentine, but the rela­
tion of the more extensive developments is uncertain, 
although it is clear that they are bounded on two sides by 
serpentine, and on a third by sedimentary rocks. It is 
just possible that they may extend back a short distance i~to 
the sediments. beyond the serpentine contact, but no sign 
of them was seen when attempting to trace the boundary 
of the two rocks, and the writer believes that they do not 
extend any distance back from the contact, and they may 
be cut off by the serpentine. 

Attention has up to the present been confi ned to a con· 
sideration of the occurrences at Trial Harbour in associa· 
tion with the serpentine. As has been pointed out, the 
interpretation of the evidence presented there is not a simple 
problem, as certain of the features appear to be contra. 
dictory. It is natural, then, to consider carefully whe~her 
any other occurrences in the district may not throw hght 
on the problem . The question then arises at once, "Can 
an the occurrences of lime·silicate rocks which have been 
described be correlated~)} If so, the adClitional evidence 
yielded by other occurrences should assist in solving the 
problem . 

On reviewing the general features of the various occur· 
rences described above, several facts stand out clearly: 

(a) The mineralogical composition of the various rocks 
at once suggests a correlation of the occurrences. Although 
rather extreme types exist, intermediate types form con· 
nectin~ links. Unfortunately, no analyses are available, 
and, In consequence, the comparison of different rocks 
must be based on the mineralogical composition. 

(b) The structure in most of the localiti .. described is 
similar. The rocks usually occur as tabular or irregular 
masses, or in both forms. These vein·like occurrences are 
never of very great width, bands being frequently meas· 
ured by inches. Under the microscope the structure of 
rocks from different localities is remarkably similar. The 
rocks are always holocrystalline, the groundmass being 
sometimes gl'~nular, 50metimes crystalline, both forms 
being frequently observed in the same rock. 
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(c) .In t~~ir relation to the sedimentary rocks, the vari­
ous hme-sIlIcates have many points in common. The 
general struct~~e of the various exposures has been noted 
a.b~ve. A strikmg feature is the agreement of the line of 
strike of the tabular and lens-shaped bodies with that of 
the enclosmg sedIme~tane~ .. Nor is this true in a general 
~ense only, fo~ the hme-sIhcates of different localities are 
lIltercalated WIth the sedimentaries in IUlch a way as to 
~t~ongly suggest that the mode of origin in different local­
ItIes has bee~ the same. Also the Occurrence of veinlets 
c?n~ected. WIth the lime-silicate bands, and filled with 
sunilar mmerals, but cutting across t.he line of strike of 
t~e beds, was noted in more than one locality. Th lte _ 
tlOn of the H wall-rock 11 in the vicinity of the l::e.sfl~­
c~tes., and th~ development of nests of crystals of dio _ 
SIde 10 the sedIment~ry, ~re also features shared by sever~l 
o.f the occurre~ces III different localities. In their rela­
t~~n to t~e sedtme.ntary ~ocks, t he structure of the lime­
~I!Icates IS suggestIve of mtrusions of igneous rock An 
Important fact .which shou ld be r ecalled at this st~ e is 
the occur.rence 111 one locality of certain sedimentar ieds 
ac~u&:.ll~' IIlte.rbedded with the slaLes and sandstone; and 
COl~lCl(hng. With t hem and with the lime-sil icate bands in 
strIke, whICh have an appreciably high lime and rna nesia 
contollt" Althouvh distant from !-ml"le to' "I gf tl r T q :. "4-m1 e rom 
1
.1e line-51 ~ca~e bands, the occurrence of these thin.bedded 
lIuestones IS Important. 

(d) The field rel~tion ~f the lime-silicate rocks to the 
baSIC Igneolls llltruslves I S Interesting. The Trial Harbour 
occurreuce~ have b~en dealt with, and it has been ointed 
out that III .one Inst?-nce vein·like masses of ser~entine 
appear to be mcluded III a band of diopside rock althou h 
the ';t0rmal. occunence is that of bauds of diopside rock ~r 
varyIng wld~h, appearing as lenses and tabular masses 
?-sually as~oclated w~th sedimentary rocks, partI or wholl ' 
:~cluded III serpentllle. The other localities hom whicL 
. e r~ks have been recordPd indicate that the basic rock is 
~nvanably n~ar at hand, although it may not be actuall 
lD contact With the lime·silicat es at the surface I I Y 
aU 'th' . n near y 

. cases el · er serpentIne or gabbro·amphibolite outcrops 
qUIte near at hand ; in the others, the basic igneous rock 
must occur at no gr~at depth below the surface. 
th (e) .~h.e field relah~n of the lime-silicate hornstones to 
ti e ac~ iligneous rocks IS worthy of notice. Surface observa­
,ons In • cate that t~e lime·silicates are more closel a880. 

elated WIth the baSIC than with th "d " Y e aCI Igneous rocks~ 
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In some of the instances quoted above, however, the rocks 
do outcrop near the granite contact. In no instance were 
they seen to be in contact with the acid rocks, although 
sometimes within a few chains of them. It must be borne 
tn mino, however, that no single occurrence can be 
reoarded as beyond the infiuE'llce of the granitic intrusion. 
E~en where furthest from the actual granite contact the 
lime-silicates occur in intensely altered sedimentaries. 
Although closely associated with the basic rocks, it has 
already been noted that the b~sic rocks themselves are 
never far distant from the gralllte, and never far e,nough 
to he regarded as beyond its influence. The relatiOll of 
acid to basic igneous rock is explained elsewhere. 

Taxing into consideration all the facts n?t~d above, 
there can be little doubt about the consangUlnIty of the 
various occnrrences of lime-silicate rocks: hence any dis­
cussion of the mode of origin of the rocks must take into 
consideration the facts presented by the different occur­
rences described, and cannot be confined to the Trial Har­
bour rocks, which are so closely associated with the ser-
pentiJ'le. . . 

The mode of origin cannot be finally deCIded unbl analy­
ses of the various rocks are available , and it is a matter 
for regret that these particularl) are not available at t.he 
present time. It is proposed, c~n~equently, .to su.~marlse 
the ~iscussion of the mode of Ortglll of the hme-sIlIcates. 

The mineralogical composition of the rocks clearly indi­
cates that they are of secondary origin, and not primary 
igneous rocks. It would ~m, . then, that two modes of 
formation are open to conslderatlon:-

«(I) The recrystallisation of cal.careous ~edimentary 
rocks which have been subJected to llltense con­
tact-metamorphic action. 

(b) The crystallisation of the lime ~lld mag~esia-bear­
ing minerals from solutlOns whIch have 
traversed older rocks, and which have derived 
their lime and magnesia either from the source 
whence the solutions originated or from the 
rocks traversed by the solutions. 

Neither theory can be dismissed as impossible, in view 
of the evidence available, which, however, does not appear 
to be conclusive. 

(a) This theory has a good deal to commend it. It 
has been clearlv shown that £he lime-silicates are closely 
associated with- sedimentary rocks: that certain beds of 
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this sedimentary series are calcareous, and that the sedi­
mentary rocks as a whole have suffered intense metamor­
phism in the vicinity of the known ?Ccurrenc~s of the 
lime-silicates. The coincidence of the hne of strike of the 
bands of lime-silicates with that of the recognisable sedi­
mentaries would thus be explicable. The development of 
lens-shaped masses and of irregular aggregates of lime and 
magnesia minerals would occur in impure calcareous beds. 

(6) In considering the possibility of the crystallisation 
of the minerals from introduced solutions, it is necessary 
to account for the solutions, and for their lime and mag­
nesia content. In connection with intrusive igneous 
masses, such as the acid and basic rocks described, j~ is 
now recognised that during the final st.ages of consolIda­
tion heated watHs are frequently liberated, which may 
traverse both the igneous rock itself and the adjacent sedi­
mentaries. Such solutions might be derived either from 
the acid or basic magma, but the effects are always more 
intense in the case of the former. '~ere such magmatic 
waters set in motion, it is improbable that th~ contained 
lime and magnesia, if present at all in apprecIable quan­
tities, would be sufficient to form the minerals not-ed. On 
the other hand, if such solutions traversed the basic rocks, 
the high content of lime and magnesia would be readily 
accounted for, as it could be derived from the walls of the 
fil)sures forming the paths by which the solutions escaped. 
[n a similar manner, if the sedimentary rocks are them­
selves lime anrl magnesia bearing, they would furnish the 
migrati..1g ~olutions with the materials necessary for the 
formation of the observed minerals. In this case, also, 
the observed position of the lime-silicate bands coincides 
with that in which such mineral aggregates would be 
formed, for solutions would naturally follow the bedding­
planes of t.he sedimentary rocks. 

Thus, it would appear, taking a general view, that either 
of the theories mentioned might be called on to account 
for the lime-silicates. It will be necessary. then, to exam­
ine the occurrences rather more minutely'to try and obtain 
a clue. 

The OCCurrence in serpentine in one instance, without 
apparent sedimentaries, suggests the introduction into that 
rock by solutions. The fact tllat wherever the lime-sili­
cates occur in serpentine, the latter rock is exceptionally 
rich in magnetite, which is sometimes scarce in the diop­
side rocks. is significant. If solutions traversed the ser­
pentine and took into solution lime and magnesia from ttle 
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serpentine wall -rock. to fOfm llew minerals, it IS COll­

ceivabJe that conditiolls might not have baeD hvourable 
for the solution of the iron, which would then separate 
as secondary magnetite. Thin sections aetuaily show that 
most of the magnetite in this serpentine is secondary. It 
is doubtful whether the serpentine filling a minute vein­
let traversing one thin section of diopside rock examined, 
can with any degree of o~rtaiuty be correlated with the 
serpentine of the adjacent rock-mass, and particularly in 
view of the field occurrence, the serpentine cannot be 
regarded as later than the diopside rocks. 

The apparent inclusions of vein-like masses of serpentine 
rICh in magnetite, in diopsirle rock, can be readily 
explained if it be assumed that solutions traverse roughly 
parallel fissures in the serpentine, and alter some of it, 
leaving residual masses unreplaced, but with concentrated 
magnetite content. This occurrence is not easy to explain 
au the assumption that calcareous beds of the sediment."ry 
have been recrystaJlised under contact-metamorphic action 

The small irregular veinlets filled in some places with 
diopside, in others with lime garnet, cuttin~ across the 
bedding-planes of the sedimentary rocks are easily explic­
able if lime-bearing solutions have been introduced. 

A feat.ure worthy of note is the comparative scarcity of 
pure ltme-silicates (one slightly doubt!ul OCcurrence of wol­
lastonite only being noted), the abundance of magnesia 
bearing minerals, and the comparative scarcity of alu­
minium-bearing minerals. These facts seem scarcely com­
patible with the idea of thermal metamorphism of pure 
limestone beds or of impure calcareous beds (when alu­
millous lime and magnesia silica.tes would have been 
formed more abundantly). The metamorphism of dolo­
mite would have produced the abundant diopside which 
is present, if beds of dolomite had been present. These 
facts appear rather more readily interpreted if the assump­
tion be Justified that the rocks have been for"Iled by solu­
tions which traversed the serpentine and derived much of 
their mineral content from it. 

The constant association with basic rocks is significant, 
and can scarcely be regarded as an accidental occurrence, 
since no single exception was noticed. 

Thf' presence of lime-silicate min{'rals in ore-deposits has 
been noted. Reasons are given elsewhere for connecting 
these ore-bodies genetically with the granite. The metallic 
Tfiinerals ha . .! bppn derived from the acid magma, which 
produced the ~ranite RS one consolidation product, and 
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have beeu call'ied to their presPQt positions bJ: solutions. 
The g ... nguc minerals ar~ typica.l of such depoSlts. 

ConsicJerin~ all the eVidence, It seems clear that some at 
least of ~he 1i1lJe·silicate hornstones have bepn produ~ed 
by magmatic waters, derived from the acid m~gma WhlCh 
have during their migration tra,versed the baSIC rOckS an.d 
derived their lime and magnesia content from the baslc 
rocks themselves. SOIDe of the occurrences could well be 
the result of the contact-metamorphism of beds r.ich. in 
lime and magnesia, intercalated with t.~le Pre~Sllurlan 
slates and sandstones. Until further eVidence IS f0:th­
coming, however, the writer prefers to I'egard the varIOUS 
occurrences as being genetically connected, all? to ,have 
derived tJ1Pir lime and magl!p~HfI. from the baSIC rOCKS. 

In puttiLg for~ard t~is theory t~ explain the mode .of 
origin of the varIOus 1111.neral ~ ~Ich .1 11 hme and magneSIa, 
the writer do~s not clalll1 oTlgll1ahty. Although he has 
attempted to investigate the matter impartial1y, the evi­
dence adduced' has but tended to confinll the opinion 
expressed ("') by ~lr. L. K. Ward, £o~merly. Assistant 
Government Geologist of TasmaOla, who lllveshgated thIS 
question. Mr. Ward described occurrences from South 
JIeemskirk, Colebrook nill, Gormanston Creek (North 
I)undas), and Anderson's Creek (Beaconsfield), and, after 
a careful investigation of tJu~ different rocks 10 these local· 
ities, concluded C:W

) :-

14 It is to the chemical reaction of the emanations from 
the acidic magma hearths upon the walls of fi ssures which 
traverse the basic rocks that the author wou~d ascribe the 
greater part of the limt. and magnesia contents of the con­
tact-rocks here described." 

Thus, it will be spen that the writer has arrived at the 
same conclusion as Mr. Ward, with regard to the !!lode of 
origin of the lime.silicates, after a closer examinatlOn than 
the latter was able to give to this particular district. 

(15) "TIJt> OriCJn of Ct'ltain CnntaCI Rocl.s with Il lIitch (' .. nteul or LiUlt" 
ami !'II ngoes.a," by L. K. Ward , Ii.A., R.E. j S('etiuo C, Yol. xlii., PI'O(,. 
A.A.A.:;:'" pp. I7ji-l~7. 

(Ito) Op. f'it., p. I~.i,. 
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Cambrian rocks, a thick series of sediments was laid down, 
which DOW represent the oldest rocks exposed in the dis. 
trict. The nature of the sediments indicates that deep-water 
conditions prevailed for a long period, alternating with 
shallow-water conditions for shorter periods. There are evi­
dences that very deep-water conditions prevailed at inter­
vals, when the fine-grained calcareous bands were formed. 
During this period of sedimentation igneous activity must 
have prevailed, not necessarily in the limited area described, 
the record of this act.ivity being preserved in the inter­
bedded tufTs and breccias of the series. These sediments 
were laid down at some undetermined period between the 
Upper Pre-Cambria~l and the close of the Ordovician) and 
have been described In the text as Pre-Siluria n. 

(2) The Polding of lh.r llemon ;'/1 I-'rr-Silurian Tt'mes.­
The present crushed and altered state of the sediments 
describe~ clearly shows that a period of intense crushing 
and foldlllg must have taken place before the deposition of 
the Silurian sediments. At this time the fissile structure of 
the slates was developed, and the whole of the rocks were 
intensely crushed. This process has been very widespread, 
and is not confined to this district. 

(3) J'he Second Pfriod of Sedimr"tation.-There is a 
little doubt about this chapter of the geological history, 
depending on the correctness of the assumption that an 
area of sandstones and grits near the m .... uth of the Little 
Henty River belong to the Silurian system. 

There was probably a cOllsid'erable time-break between 
the folding of the region and a depression of part of the 
area below sea-level. During shallow-water conditions in 
the Silurian ocean the second period of sedimentation per­
sisted for a short time compared with that- of the first 
period . 

(4) Period of Igneou s Actil'ily,-In Devonian time, fol­
lowing some time after the previous sedimentation. there 
came a period of intense igneous activity, which must have 
been associat.ed with earth movements. A huge mass of 
igneous rock material was forced upwards as a molten 
magma, but remained at rest deep below the crust, suffi­
ciently long for magmatic differentiation to cause a sepa­
ration into two sub-magmas. A partial relief of pressure 
resulted in the rising of the basic sub-magma to a higher 
position in the crust, where it. came t.o rest, still deep below 
the surface. The magma rose to different heights, but did 
not actually reach the surface. As it very gradually cooled 
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differentiation caused another partial separation into a 
basic and ultra-basic magma, one merging into the other, 
but before this separation was complete the mass solidified. 
Closely following the consolidation, the huge mass of acidic 
material) far exceeding ir bulk that of the basic rock) was 
.ntruded into the overlying rocks, bulging, shattering) and 
ltering them. This magma took the form of a huge dome­
haped mass, and came to rest at a considerable depth below 

the crust. The mass was still at a very high temperature, 
and remained so long enough for differentiation of the mass 
to proceed, and this process resulted in the formation of 
{,,",veral rock-types, all closely related, yet possessing ?i~. 
tinctive features. As the mass gradual1y cooled and solIdI­
fied, various portions of the still molten material were 
ejected. It was during this period that the whole of the 
primary ore-deposits of the district were formed. 

(5) Puiod 0/ Gradation.-The intense igne~)Us activity 
of Devonian time was followed by a long perIod of tran­
'uillity, during which the land surface was considerably 
modifed by the degradational forces which were const~ntly 
at work. Although ia the district ex~mined there. IS n.o 
record of the formation of any rock (WIth the excephon of 
small patches of recent sediments), from the occurrences to 
the east it appears that the ,)verlying rocks were removed 
and the granite itself more or less deeply ,dissected before 
Permo-Carboniferous sedimentation set 1Il. From the 
glacial till developed to the east at the Oonah Hill , Zee­
han,(121) and the Permo-Carboniferous coal measures to the 
~uth-east at Eden,(122) it seems possible that this area too 
may have been below sea-le~el duri'llg ,Permo-~arboniferous 
time, and that another perIOd of sedlmentatIOn may have 
ensued, followed by an uplift: if 80, t~e rock~ formed have 
been entirely removed, and any faultmg whIch may have 
thrown down these beds is masked. 

It is possible that at some time during this long period 
)f degradation, the land surface was worn down .to base­
l'vel over an extensive area, and denuded agam after 
another uplift: the evidence for this is not strong, but t~e 
~\·el of the summit of the Heemskirk Range, and Its 
approximately equal height with other West Coast moun­
tain peaks, suggests that some such action may ?ave taken 
place, and that these peaks now represent r~sl~ual f:ag­
'uents of the old peneplain. If such be so) It IS ObVIOUS 

(III) Virl~ Ger,1. Surv, Tas. Hullelin R .. 1) ~2. . 
(lit) Yidr" Report on the .\1illerHi 1)).~lrlcI8 or Ze£'han Anri N'ei~hboul'_ 

hoori." by W. H. Twelvt'tl·eeil, 1900, pp. 106-106, 
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that an enormous amount of denudation has sinc~ taken 
place. There is clear evidence that at a later penod ~he 
land surface was worn down to base-level, and an extenslve 
peneplain formed. above the genera: level of w~ich the 
tIeemskirk Range Sltood out as a mouadnock. Thls pene­
planation of the surface .wa~ extensive, and not confined 
solely to this particular distriCt. . 

(6) Period of Uplift.-The long period of gradatIon 
described above was succeeded by a period of uplift, when 
the whole of the land surface was raised above. sea-leveL 
It may have been at this period also that faul~lllg dete~­
mined the general ()onfiguration of the coast-lme. Thls 
uplift rejuvenated the rivers , wh~ beds had become very 
flat at the close of the peneplanatlOll of the old land sur­
face. and the regraded streams at ~:))lce proceede~ tAl dee~n 
their channels, !\ud a nother pen~. of gradatIon, whIch 
continues At the present time. was Illltlated. 

• 

V.-ECONOMIC GEOLOGY . 

I l)-THE GENERAL RELATIONSHIP S OF THE ORE-DEPOSITS . 

The occurrence of tin ores in the South Heemskirk dis­
. rict in close associatIOn with acid igneous rocks is quite 
ID accord with known occurrences in other districts, and an 
·xamination will show that the resemblances are not. merely 
uperficial, but are such as to indicate a genetic connection 

rletween ore-deposits at:d rock-types, in this as in other 
West Coast.. mining districts. 

SUlllmari~s of tbe relationships of t.he tin ores to the acid 
"'OCks of Devonian age in different districts have recently 
be-en published,C23

) and will not be repeated here. 
Concisely stated, tin ore in the South Heemskirk district 

-4MX:urs in lodes and in veins bot.h within the borders of the 
ntrusive granite massif and in the adjacent sedimentary 

"I""lCk'3. The minerals present (both metallic and gangue) 
1early indicate that granite and tin ores are genetically 

Illllected, and the conclusion arrived at is that both the 
tin ore and the granite have been derived from a common 
magma. 

As has been pointed out by Mr. L K. Ward for lhe 
Sorth Dundas district,(I:!<l) the occurrence of ores of metals 
other than tin, and the mineral associations of t hese occur­
rences, suggest a relationship between the tin ores of 
Heemskirk a nd the ores of other metals in neighbouring 
districts. Thus the blende and galena which are associated 
with a little cassiterite at Sweeney's Mine, the galena and 
lahI-ore with small amounts of cassiterite at the old Globe 
lline. with tourmaline, fluorite, and quartz iu each case, 
re very suggestive occurrences. 
The presence of co:!\tact deposits of magnetite and 

LZmatite round the borders of the granite is noteworthy, 
Ltd suggests a possible correlation with the Meredith Range 
(MRil, similar iron ores occurring round its southern bor­

."" on the Stanley River Tinfield .{"') 
The question of t he inter-relationship of the different 

-:pes of tin veins cannot be regarded as settled as a. result 
. the present examination. No definite intersections of 
ifferent types were availa.ble for inspection, and hence 
bere is no }J(oof of the- relative ages. 

(,. ) ridl' Geol. Sury. TII8. Bullt'lin 16, p. 61, and Blllletin (I, p. 41. 
('") lUI' Gaol. Burv. Tas. Bullethl H, pp. 41-43. 
,.) l"ith Gool. SUrl". Tall. Bulletin W, pp. 05-1U4. 



148 

Again. with regard to the possible merging of different 
types at a depth, no definitp. statement can be made . In 
the deepest w.orki~lgs below, the pre,sent surfa~,. no appre­
ciable alteration III the Inllleralog lcal composltIon of the 
~eins is observable. 

With regard to the rela tionship of the ore-dep?sits of 
the South Heemskirk Tinfipld to those of surroundlllg dls­
tricts it is interestina to note that the Heemskirk granite , o. . . 
massif represents the consolidatIOn product of an Igneous 
Plagma which was responsible for the ~tro~uct.ion not only 
of the tin ores of the South Heemskuk dIstnct, but also 
of the iron, zinc, and lead ores of the Comstock district. 
and the silver-lead ores of the Zeehan field. Messrs. 
Twelvetrees and Ward have shown(126) that. three distincl 
zones are recoO'nisable-(a) granite zone, (b) contact 
metamorphic zon~, (c) transmetamorphic zone-which may 
be. &ubd,vided into a pyritic belt and a sideritic belt. The 
reader is referred to the publication quoted for d. fun 
account, but the op~nions expressed therein havt: m~~e 
l'e<''''"f,lv bM"n ~ummansed by :\fr L . K . Ward thus:-·( I 

•. The tin-bearing lodes of the Ileemskirk district e-.hi.,it 
some variety of composition . They are marked in :.i.lmost 
every case by the presence of pyrites, and less often by ~he 
E'}.istt.'Jlce of small amount.s of bismuthinite, molybdenite, 
and wolframite with the cassiterite. Of the gangue mlneralll 
tourmaline is the most characteristic and most widoly die­
tributed. Fluorite is not abundant. 

<j Lying to the eastward (and southward) ?f t~is area, in 
which cassiterite is the most constant metalhc mmeral, are 
the magnetic masses of the Comstock district. The mag­
netite is found in very large bodies which are seldom free 
from admixture with other metallic minerals. Although 
often nearly perfectly pure, the magnet~te is found a:50-
eiated with galena, blenda, chalcopynte, and pyrl~e, 
and one instance is known in which cassiterite accompamt'S 
it. 

<I Still further to the eastward lie the large pyritic lod 
of the western portion of the Zeehan field . Pyrites is th 
most abundant mineral, and blende and galena are asso­
ciat..xl with it. At one point there is a notable development 
of stannite, with which are associated pyrite, chalcopyrit.e, 

(ttl) Vide 084'1. ~urv, TIII~ 1I1l11etin 8, pp. 03-67. 
('If) 14 An InvMtigation of th e Relationship between the. Ore·blxliea 

the Heemakirk-C0I1l IJ toek·7.eeh811 Regilln, anrt the A880clated Igneo 
Rock," by L. Keith Warll, B.A., B.E., in Proceedings of .o\u!<traiasian A~ 
cialion for the Advancement of Science, Vol. xiii., Section C, pp. l,j3-1M 
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galena, bisllluthinite, wolframite , t.etrahedrite siderite and 
sporadic traces of Buorite . " 

.. The eastern limit of the area under consideration-the 
Zee~al1 field proper-is characterised by lodes of which & 

conSiderable portion consists of siderite, wit,h which are 
found galena, blende, and smaller quantities of tetrahedrii.e 
and chalcopyrite. 

" BetWeEn these broad groups lie JUany associations which 
[early mark transitional stages. Certain metals have been 

proved tv exist in almost every type, and as the work of 
dllveloping the J!1ines proceeds fresh discoveries are con. 
tillual1y being made of the presence of small pruportlOns 
of certain metals in lodes which were formerly not known to 
~ntain them. 

" The gangue minerals in the lodes are also fOlJnd to 
fransgress the limits of the main groups referred to above. 

" There are no known instances in which a lode character­
,tic of one zone or group is actually intersected by a lode 

belonging to another zone, This evidence, negative though 
,t may be, is certainly most 9uggest:ve, since a very large 
lUmber of lodes have been worked from time to time and 

-hus exposed for examination. It appears that the mem­
If'rs of the different groups belong all to a series (or, at 

..nost, twv series), of which the different components were 
formed during a single stage in one metallogenet:c epoch. 

" All these phenomena strongly support the view that 
the ores which have b"en mentioned are derived from a 
'!Ommon source, and that the differences between them are 
Inly quantitative variations in the proportions of the con­
tituent elements. " 
~r" Ward comments on the zonal arrangement of the 

,res about the granite, and then proceeds to show that both 
~neous rocks and metallic ores have been derived from the 

me igneous magma. Applying general principles dis­
.lSSed to this particular area he states: (121) n The author 

bolds the bellef that the several ores of this area were not 
t!rived from a single point of origin, but that they were 
f"rived from several centres of segregation within the 
art of the acidic magma. .. . Of the imme-

diate causes of precipitation, the fall in temperature 
ou1d seem to have always been the chief. . . , . . en) 

The feature of greatest prominence which is revealed by the 
-!Qlogical examination of the whole area is that concerned 
"th the zonal distribution of the different types of lode­
lAtter about the exposed granite. Yet, from what has 

e·) Op. cit., p. 161. (ltll) Op. (ii., p. 1M. 



150 

already been stated. the lodes of the Zeehan field do not 
proceed. from the centre of the Heemskirk l1w8sil, but from 
some hidden source below the field itfJelf." The author 
proceeds to discuss the(lsO) .. nature of the zonal distribution 
of ores, and ~~e significance of the granite at a distance 
from the pOSition, of the source of the lodes situated (in 
Zeeban) on ~h~ frlUge o.r the afea discussed," pointing out 
that both aCIdIc and basJc rocks underlie the eastern portion 
uf th~ area, that the igneous magma rose to a greater altj. 
tude III the H~ms~irk area than in the vicinity of Z~han, 
where there IS stIll a great thickness of overlying sOOi­
ment~ry rocks not removed by denudation as those formerly 
present to the west have been: this means t,hat the contact 
metamorphic zone dips underground with the surface of 
~~e .gra~ite, and," ~,hus the geological plan gives precisely 
8lmll.:H mformalloll to that which would be afforded by a 
vertical section. .. So the nature of the variations 
in the lode-matter, as observed in a horizontal direction. 
is sensibly identical with that which would be visible in a 
.. ertical direction could we but follow a single lode down­
wards towards its source. if the materials supplied to the 
~veral fissllres throughout the area have been approx­
imately the same. The general result appears to have 
!>een that cassite~ite ores have been precipitated within the 
Igneous boundarIes by the ascending vapours and solu­
tions wbich, as they traversed the successively cooler zones. 
have ?eposited in turn magnetite or mixed magnetite and 
;,ulphldes, then pyritic zinc and lead ores, and finally 
side.ritic lead ore . Inequalities in the surface of the granite 
n~ass have caused the precipitation of these different ores at 
dlffer~nt levels. and sub::.c:quent denudation has exposed the 
d'eposlts of different zopes of precipitation at the level of 
the present surface in zones of distribution which conform 
to the boundaries of th~ granite. "(31 ) 

The articles quoted above are heartily commended to the­
reader who 'vishes further information on this interesting 
question of the zonal distribution of the various ores of the­
Heemskirk-Comstock-Zeehan region. The above quotatiom 
clearly show (he relationship of the tin ores t.() those of the 
adjacent area, and the writer's observations confirm those of 
the previou!! inveatigators whose work much simplified hi, 
task. 

This report deals wit.h the g!'anit-e zone, with part of the 
contact metamorphic !One. ami part of the pyritic zone 
(the Comstock mines were '"lot exammed). -- ----

(130) Idnl, (III) TtlMn. 

Illl 

\Vith regard to the comparison of tin ores in the South 
Heemskirk. distric~ with those of adjacent tin fields, little 
lleed ?e said a.t ~hls stage beyond stating t hat many of the 
depOSIts are distinctly comparable, not ollly in their mode 
of OCCllrrence, b~t also in tl.cir mineralogical composition 
and Stl ucture, WIth those of the Stanley River district to 
the north, and of the North Dundas district to the east. 
Further comparisons of particular types are made below. 

(2)-TBE RELATIONSHIPS OF THE ORE·OEPOSITS TO 

SEvEnAL ROCK Gnoups. 
THE 

It is instructive to notice the relationship which the 
ore-deposits bear to the different rock groups represented 
on the field. The rock groups to be considered are the 
basic igneous rocks" the acid igneous rocks, and the sedi­
mentary rocks . 

The only primary ore-deposits which occur within the 
borders of the basic rocks are those of nickel and lenses 
of magnetite. Tin ore has been located near' the bound­
ary of the. basic roc~, but the.re is nothing to suggest a 
I'lo~ genetIc connection thereWIth. 

'Vithin tbe bou,ndaries of tbe acid igneous rocks, how­
e~er, are lodes, vems, and at least olle well-defill<>-l pipe of 
lin ore, also tin-wolfram , tin-bismuth, zinc, and silver-lead. 
Referring to the acid .group in more detail, it is note­
worthy that the depOSIts are not confined to either the 
normal pink granite, wbite granite, fine-grained nodular 
tourmaline granite, or aplite. Deposits of the same type 
OCCur in all varieties, although the three latter rocks 
appear rather more favourable for tin ores than the 
coar~-grained ,pink va.riety of g~anite, whicb, however, 
contams depOSIts of zmc and SlIver-lead. Since ore. 
deposits of exactly tbe same tvpe, with no variation in 
mine~al con~titution, .occur in all the varieties of granite 
descnbed,. SInce ~ vem ~ay extend from one variety to 
another ~lthout mter~upbon, and since deposits with dif­
(ere~t m,lU~ral groupmgs occur in the same variety of 
gr~lllt~, ~t IS ('lear that the particular acid rock type of 
thiS dlstTlct cannot have any definite connection with the 
type of deposit formed. 

It appears that all deposits so far located OCCur within 
a limited distance of the edge of the granite but this 
tatement is made with feserVe because the we~tern edge 

of the granite is below sea-level. 
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Turning to the sedimentary rocks, it is found that com· 
paratively few tin-ore deposits have been located, but. th~t 
these do not differ essentially from those found wlthlD 
the granite borders. Quartz and to~rmaline ar? still the 
main gangue minerals, as they are 1U the gramte. 

Clearly, then, the nature of the wall-rock does not influ. 
ence the type of tin ore deposit formed. 

In the sedimentary rocks (slates and sandstones) nen 
the granite-contact, i.e., within the contact-metamorpblc 
aureole of the granite, several deposits of magnetite occur. 
sometimes with sulphides (blet;tde and pyrite), and ~sually 
with lime-silicate gangue lUlllerais. These deposlt.s do 
not occur within the borders of the granite. Their mode 
of origin will be referred to in another part of this report 
The nature of the country·rock has probably influenced 
the mineralogical composition of these deposits. 

In the same zone is a deposit (132) which carries min­
erals characteristic of contact-metamorphic deposits, but 
in addition wol framite and bismuthinit.e--unusual min­
erals in a contact deposit. The composition of the gangu .. 
minerals of this deposit suggest that the cou~try-rock h 
had some influence on the nature of the depOSIt formed. 

Reviewing the structure of the ore-deposits in the di 
ferent rocks, as is to be expected, no difference can .bt 
detected in the various acid igneous rocks. The same velD 
type is occasionally continuous from one rock to another 
without variation. 

When contrasting tin ore deposits in granite and ir 
sedimentary rocks near the granite-contact, it is clear th • 
the structure of the lode-fonnation, in some cases at lea. 
has been determined by the country-rock. This is we 
shown, for instance, in the case of Mayne's Tin Min 
where the ore-bearing vapours and solutions have ascendf 
by fissures which extended. to considerable depths, II 

were probably continuous throl1~h sla~e and und~rly 
granite, or at least had connectIon wlth. fi~ures .m t 
granite which themselves were in Commulllcatton with t 
deep-seated source of the metanic ingredients. As t 
vapours ascended by these feeders. however, the beddiJ1' 
planes of the sediment aries, and perhaps certain pIa 
of weakness as well. afforded opportunity for the vapou 
to attack the country-rock surrounding the fissures. wi' 
the result that this rock was mineralised, and irregul .. 
vughs formed, often with rich tin ore. The ' country-rod 

(Itt) Fitll' infra. pp. 180. 181.300 401 
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.ass bee? tou~malinised and silicified as a result of plleu­
ouatolyhc acbon. Not only is the general nature of the 
.,re-deposit modified by the structure of the sedimentary 
'"Oak, but the exact type of sedimentary rock has a defin­
. ~ relation to the minerals developed by the pneumato­
:tic agencies at work, the argillaceous bands being more 

;avourable for the development of dense green tourma­
oe, with which the richest tin usually occurs. 
So~e outcrops in the contact sedimentaries appear to 

•. t~n ores generally. simi1.a~ to those occurring in the 
{Tlnlte, but no defimte opImon can be expressed in the 
bsence of exploitation work. 

(3)-PRIllARY ORE-DEPOSITS. 

The most important primary ore-deposits of the dis-
1ct discovered up to the time of the writer's examina­
)ll are u?doubted~y those of tin, making the mining 
·~ld essentIally a tIn field. At the same time, ores of 
her metals have been discovered and it has been 

fflDled advisable to deal with these' under separate head-
ings for convenience, although in some cases little more 

an passing reference is required. 

A.-TIN ORES. 

In describi?g. the tin ores it is desirable to classify 
em, and thIS is best done on the basis of the mineral. 

~Ical composition of the deposits. This method has been 
ecessfully applied by Mr. G. A. Waller (UI) to the tin 
.~ of the district, and thE" present classification is based 

that initiated by this writt"r, and elaborated by Mr. 
_ K. Ward.(''') 

() )-QuQrtz.Tourmalinl!-Cas8iterite Typ~. 

The vein-type is more abundantly represented in the 
tb Tleemskirk tLnfield than the others to be described. 

d becomes of commercial importance in several :ocali~ 

-) ' ·id,." Report on Tin Or~ Deposits of Mt. Hef,llllllkirk/' by G. A. 
Irr,IOO:!. 
.) J'idf' Geol. Burv. Ta~. Rulletins, No. U, pp. 47.64, rio. S, p. 47, ct 

Ind other THll\lications of the Geological Surf'!Y of Tasmania 
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The type has been defined for this district, as follo~s, 
bv Mr. Waller , who calls the veins quartz.tourmahne 
veins.(1U) . 

f< These veins consist essentially of a tabular mass ot 
quartz or quartz-tourmaline. containing i~ the ~entre a 
vein from which the country-rock on elt.her SIde ~as 
become mineralised. Either the vein-rock or the velD­
stone may carry tin, but uBuaHy the ve.in-ston~ is the 
richer of the two. Tin appears to De ass?Clated wIth h?th 
black (iron) and green (alkali) tonrmahne; but I thlllk 
that of the two the green is the more favourable . ThiS 
is also the case ~t Mt. Bischoff. A little iron, copper, and 
arsenical pyrit.es is often present, eithe!. in the vei~-8tone 
or in the vein-rock, and in all probability tl'.ese mmerals 
will be found in all the veins in depth , tl-teir absence from 
the uprer portions of the veins being due to t~e ~x.idising 
aud leaching action of surface watf-rs. T~ thIS hst m.ust 
be added small quantitie!:J of bismuth sulphIde, wolframIte, 
and rarely mc.lybdenite." 

Explaining the meaning of the phrases "vein·rock' 
and" vein·stone," Mr . Waller says ('36): .. \-\Then they 
[quartz.tourmaline reefs] occur in granite, they consist of 
a tabular mass of quartz, quartz-tourmaline, pinitoid or 
greisen (which I propos!! to call the vein-ro~k) , with a 
central vein filled with black or green tourmahne, quartz. 
and frequently tin o~ide ,the ve~n.3~11e)." . 

From his examinatIon of the district, the wnter found 
the above description to apply to many of the tin are 
deposits, and to represent both the ~ineralogical composi· 
tion and also the structure of the vell1s. 

There are, in the writer 's opinion, two minerals beside!: 
those mentioned which should be included in the type 
description. Th~se are fluorite and hrematite. 

Although not very common in the district, ~uorite is well 
developed in one vein which belongs to t.hlS cl~ss (that 
exposed in the Long Tunnel on the FederatlOn ),{me) , and 
so must find a place in the description of the vein-type. 

Hrematite is abundantly developed in one vein (at th~ 
Whip Shaft workings, Federation Mine), which, altho.ugh 
it has affinities with the quartz·quartzose type descTlbed 
below, apparently belongs to this c1a~s. The h~matite 
is massive, and is closely associated wltb quartz 1I1 thl 
groundmass, through whi~h ~re radiating aggregate~ of 
tourmaline and some casslteTlte. There can be httle 

(I») Op. ('it .. pp. 8, 9. (':II) Op. I'if., Jl 6. 
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loubt about its primary nature. Crystals of quartz from 
· he same formation , which are associated with cassiterite, 
:ontain inclusions of red hrematite, showing that the min. 
ral was developed before the completion of the crystallisa-

· ion of the quartz. 
A similar class of are to that from the Whip Shaft 

orkings is found in Yates ' level . and exposed in a surface 
rench above Fowler and Dunn 's open-cut, both occur­

""nces being included in the Western Workings of the 
Federation Mine, and within a short distance of the Whip 
"baft. In these occurrences quartz appears to be absent. 
The stone consists of tourmaline (black and green) in a 
..:~oundmass of hrematite, with a small amount of cellular 
Imonite, probably representing all oxirlation produ~\j ?f 
"'~'rite present in the primary are. The tourmaline IS ltl 

ggreg'ites of small prismatic crystals radiating from !] 

:onunon centre, aggregates being ~emjcircular in cro~­
.. "('tion The brematite is in dense masses of qUIte 
lrregular shape. Its physical cbaracteJistic~ are normal, 

th one notable exception. The milleral i.;; di"fincily 
lagnetic. Tt certainly is more than ,!'dAy magnetic, and 
ven resembles magnetite, although not quite as strongly 
ttracted by the magnet as that minera1. Although this 

"roperty might be due to a certain proportion of cmely­
livided magnetite intergrown with the hrematite none of 

· be former mineral could be isolated, and the writc.r is of 
~ninioll that the mineral is h::ematite , and, further, that 
"his mineral is primary. It is interest.!ng to cJmpare this 
!('Currence with one rpcent 1v noted at l\orth [Teems­
irk.(U7) although in the latter the magnetic hrematite 
'Curs in a contact-metamorphic neposit in s~dimentary 

~ks, and of different mode of origin to that of the tin 
f'ins under discussion, although both are genetically con­

nected with the granite. 
Confirmatory evidence of the occunence of hcematite in 
quartz-tourma1ine-ca~iterite vein was obtained by the 

'riter at North IIeemskirk in the case of Long's Iron 
BIlJw. where not only massive hrematite , but definite erys. 
~.als of the same mineral occur. Thi~ occurrence has been 
iescribed by the writer elsewhere.(U8) 

The definition was framed to suit the OCcurre nces of this 
~articular district but it has since bet'll shown that the 
mineralisation of 'the country-rock is !lot general enough 

(m) Vide l1eol. Sur't'. 1'110 .... Report ti, p. '-,0. 
(1_) Op. cit. , pp. 51-53. 
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to be inel uded in t.he definition of the vein-type. This 
exception was pointed out by Mr. L. K. Ward (II'), after 
a detailed examination of the occurrences of tin OTe at 
North Dundas. 

The minerals melltiltned b} Mr. 'Valier are all present in 
veins in the South IIeemskirk Tinfield, but it must be 
understood that in no case were (Ill th .. minera.ls of the 
type seen to be presellt in the one deposit. 

In the discussion of t.hlb vein-type the qu~stion as to l,be 
distinction between veins and dykes demands attent.ioll, as 
many tabular deposits of qtlar"tz and tourmaline do not 
show the variety of minerals (consisting only of the two 
non-metallic minerals mentiont!d). and do not exhibit the 
central seam so typi('~1 of the veins. This question has 
been fully discussed under the heading of ff General 
Geology ,"(UO) the reoults of microscopical ex~minations 
of thin St!ctions given, and the opinion expressed (as the 
resul t of this in\'e~tigation) that there is no essential dif­
ference hetween quartz-tourmaline veins and quartz-tour 
maline dykes. althou~h the extreme examples of each c1a~<; 
may be differentiated without trouble. Tt is pointed Out 
that cassiterite mar reasonably be expected in these 
.. dykes," as well as m the more typical quartz-tourmaline­
cassiterite vei ns. 

Some of the veins appear to be of very simple composi­
tion, containing only quartz, tourmaline, and cassiterite, 
but Mr. Wal1er'b caution must be kept in mind that the 
sulphides may have been oxidised and removed from the 
upper portion of the veins. This is et:rtainly true in some 
cases, but there appear to be some veins which do not. 
even where exposed as primary ore, carry any sulphides. 

One example of this vein-type which has some rather 
unusual features is worthy of special note. Tllere is a 
central vein which is quite disti'1.ct from the vein-rock on 
either flank, and different from the vein-stone of any 
other example noted. R egarded independently of the 
main formation in which It occurs, it might be taken to 
belong to the quartz-quartzose type J.escribl::d beJow. whicb 
had been introduced into a vein (previously consolidated) 
of the quartz-tourmaline-cassJterite vein-type. Further 
work in opening up the particular deposit (which occurs 
on the Federation Mine) may prove this to be the case, bnt 

(IW) Vide Genl. Surv. Tas. Bulletin 6, p. 53. 
(140) ViM rupra. pp. 76-St. 
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it seems advisable until such information becomes avail­
able, to class the whole formation with the quartz-tourma­
line-cassiterite veins. The central portion of the deposit 
(vein-stone) consists of quartz and cassiterite, with a littlA 
secondary limonite in places. The vein-rock bordering this 
vein-stone is quartz-tourmaline, with rather more quartz 
than usual, but otherwise no uncommon features. The 
vein-stOlle shows distinct crustification, quartz and cassiter­
ite forming alternate layers, and evidently the mIll­
eral!:! have been successively deposited. probably ;rom 
gases which were under sufficient pressure to force 
aside the walls of the fissure far enough to give 
room for crystallisation. The outermost layer, which itself 
is bounded by quartz-tourmaline, is composed of finely 
granular white quartz. This is followod Oil either sjde by 
a layer of fine, brown cassiterite. 6n this are layers of 
closely-packed prisms of quartz, which form the 
foundation on either side for sman prismatic crystals of 
cassiterite, which occur in radiating nests and sheaves. 
They are brown in colour, translucent, and show terminal 
faces. TLe succeeding layers are of prisms of quartz, and 
intergrown with them are abundant cassiterite crystals, 
which again assume the prismatic hubit, crystals being 
up to 5 fl6th inch in length, and showing perfect terminal 
faces. This is the i:lllermost )aY3r, but sometimes Quartz 
disappears. and the inner Jining is composed entirely of 
crystals of tin oxide. In some instances finely-divided tin 
oxide forms the base all which the larger and more per­
fectly formed crystals rest, and occurs in concentric layers 
of hemispherical form. Th~ occurrence of the cassiterite 
in this form is not common, but may be compared with 
the botry!lidal cassiterite at the Wakefield Mine , and at 
Mayne'S Mine. 

The occurrence of a central ve in of quartz and cassiterite, 
free from tourmaline. in a vein which appears otherwise 
to be of the quartz-tourmaline cassiterite type, was not 
noticed elsewhere in the district . The wirlth (If the central 
vein varies from 2 to 5 inches, and it h'lS been traced on 
the surface for at least 20 feet. The main outcrop iP more 
extensive. but no centra' quartz-cassiterite vein is notIce­
able. The occurrence, considered in conjunction with that 
of veins of white quartz in the quartz-tourmaline stone 
beyond the boundaries of t he main central vein, may per­
haps be interpreted to mean (as suggested above) that 
these veills belong to the quartz-quartzose dass. and have 
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been introduced into a normal quartz-tourmaline-cassiter_ 
ite vein. 

Along the same line of outcrop. n~ar MunroJ~ shaft, on 
the highest portion of the Federation lease, 15 another 
interesting occurrence, which may be noted here. There 
are on the surface abulldant boulders, evidently derived 
from this outcrop, of lode malerial, consist~lJg ?f tour­
maline, limonite, and quartz. The tourmalIne IS green 
in colour, and very dense, showing no sign of crystalline 
structure. It is occasionally traversed by veinlets of crys­
talline quartz, which ,forms a lining of pri~matic cryst~lll 
to occasional vughs III the dense toufmahlle. MassIve 
limonite is abundant, and this mineral sometimes takes 
the columnar form: this mineral is obviously secondary. 
A thin section of some of this very dense tourmaline was 
examined microscopically, and it was found that the min. 
eral occurs partly in irregular aggregates, frequently 
stained with limonite, and in abundant minute needle. 
like prism~, which often are grouped radially about some 
nucleus, and which frequently penetrate the grai l~s of 
quartz which are present in the groundmass. Adjacent 
quartz grains are frequently penetrated by these tou~ma­
line raeedles, ind ic.tt ing that the quartz first crystalhsed, 
• .100 the tourmaline needles are rleveloped later, and are 
partlv replacing the quartz. A few minut.e veinlets of 
secondary silica were noted. 

Thf' extensive ore-body developed on the Federation 
Mine at the Black Face, described in detail elsewhere, i~ 
a variation of this vein -type. The exact conditions 
governing the formation of the lar~e ore-body are not 
quite clear, but apparently the intf"rsection of two or more 
fissures has resulted in a departure at this point from the 
normal vein structure. 

Mention has been made (loll) of the variation noticeable 
in the mineralogical composition of some of the quartz­
tourma~ine-ca~siterite veins as the distance from the 
granite increases , and the opinion expressed that some of 
the quartz veins of the sedimentary rocks may he but 
special cases of this particular \·ein-type .. 

This vein-type is economically the most lmportant repre 
sented Oil the field. Examples are to be found on the 
Federation, Prince George (R. Clarke'S), ClifT, HeAley and 
McIvor's , Kelvin (Williams, O'Brien, and Buckley's), and 
other mines. 

()4,I) Vide . ltpra, p. 80. 
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Occurrences in this field are to be correlated with repre­
sentatives of the same vein· type in the North Dundas Tin­
field (''') and the Stanley River Tinfield.(''') 

(2)-Quar/,·Quartzose Type . 

It is not certain that a separate type should be formed 
for the veins about to be described, as they are undoubtedly 
closely allied to the quarlz-tourmaline-cassite~ite veins, 
and perhaps a more detailed examination, espeCially when 
more work has been done, will show that they should merely 
be regarded as extreme types of that. .class. ~owev~r ,. as 
several distinct formations were l10tlced havmg slIDllar 
features, it seemed advisable to describe them independ-
ently. . 

The vein-stone is of crystalline quartz, usually showmg 
comb-struct.ure, and sometimes closely associated with cas­
siterite. In a few examples the central vein is not at all 
distinct. The quartz crystals may be .translucent o~ trans­
parent. This vein-stone e~erges mto the vern-rock, 
which is quartzose. It conSISts of a ~ranul&r qua~z 
matrix , through which are scattered lr~egula.r. gra~8 
of glassy quartz up to one-quarter. mch ID; ~la­
meter. This matrix may also carry a httle cassltente. 
Pyrite is sometimes present in the vein-rock in sm~ll cubical 
crystals up to one-sixteenth inch acros~, showlllg sharp 
crystal outlines, and no~ infrequently . stnated .faces. It. IS 
not certain that tourmalllle should be mcluded m a deSCrIp­
tion of the vein-type. Certain fonna~ions ~hich appe~r 
to belong to this type may at certam pomts on th~r 
outcrop carry veinlets and small. vu~hs of tourn;tahne 
(usually green), indicating a merglllg mto the prevlOu~ly 
descr;bed type, but the writer prefers to regard tou.rmalme 
as being absent from the typical ~uartz-qua.rtzose velll.type. 
Wolframite was noticed III ODe Instance, In small crystals 
(up to one-eighth inch in leng.t.h and one-sixteenth inch 
diameter), associated wit~ fluonte a~d ' fine scales of mica, 
which could not be defimtely deternuned. 

No other minerals appear to be present, unless perhaps 
hrematite be included. The mineral is present (as a primary 
mineral) in one vein, which, however, does not ce~tainly 
belong to this type. Although very. quartzose, this .par­
ticular vein carries a little tourmahne. and more lIkely 
belongs to the quartz-tourmaline-cassiterite type. 

( 141) Vide Geol. Surv. Tilll. Bulletin 6, pp. 52_M._ 
(141) Vid~ Goo!. SurY. TIl.8. liulletin 15, pp. 6!i·65. 
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The vein-stone may attain a width of 5 inch~. and the 
vein as a whole reaches 30 feet iu width in exceptIonal cases. 

The walls are not sharply defined. and it would rath~r 
appear that there is a merging in~o the co~mtry-rock. ThIs 
point could not be determined with certal~ty, howe~er. as 
in several cases where exposures were avaIlable for mspec­
tieD, the granite was very decomposed. . . . 

The amount of work done on formatIOns of thIS type IS 
not large, althou~h several gi~e indications of developing 
into economically Important vems. 

Several examples occur on the Federation Mine. ~he 
white trench near the old borse tram exposes o~e ve~n, 
which is cut t.hrough by two narrow quartz-tourmahne vems 
of later date. The Whip Shaft lode belongs here or to the 
quartz-tourmaline~cassiterite ~ype; it is really an moor· 
mediate vein. Shll another IS exposed on the surface at 
the Air Shaft workings: tourmaline makes its appe~rance 
in small amount towards the edges of the formatIon lD one 
exposure. . . 

The White Face is apparently a fonnahon ?f thIS tJ:pe, 
and a formation on the Cliff ~Iine forms an mt-ermedlate 
type between this and t,he preceding one.. . . 

A very interesting vein on the Feder.abon ~llle IS asso­
ciated with quartz-tourmaline rock on elther slde, and may 
be a vein of this type introduced 5ub5eq~entlr ~ the fo~ma. 
tion of the quartz-tourmaline vein. This vem IS descrIbed 
fullyelsewhere.(IU) 

Other outcrops of vems belongm~ to t,his class. were 
noticed in different parts of the granIte area on which no 
work whatever had been done . 

(3)-Pyritic-Cas8iterite Type. 

This vein-type has been previously described :;om ~~e 
district by Mr. Waller under the heading of PYflt~c 
Veins. "(43

) As this description is not quite <:<>~plete, It 
may be well to quote Mr. L. K. Ward's defimtlOll of the 
type, compiled after a careful stud'y of the occurrences at 
North Dundas.("') . 

.. The metallic minerals of the vein-type are pyrrhot~te, 
pyrite, arsenopyrit-e, chalcop~Trite. wit~ a certain a~ou~t 
of galena. sphalerite. and bisl:,uthimte. ~olfr~mlte 15 
present in most deposits. The tIn ore occurrmg- WIth these 

(1M) J.-id,. pp. 166-1:;7, 276. (~) Op. d/., p. 9. 
(1-> 'ide Geili. :5urv. Tas. Balletm 6, p. 48. 
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is cassiterite, but stannit.e has been observed in some rare 
cases .. Of ~e gangue mIne~als, the most abundant is quartz, 
and ,":Ith I~ occurs doloIDlt.e. In smaller proportioDB the 
fol.lowlllg mlDeral~ are also present: -Tourmaline, chlorite, 
epldo~-e., and .fluonte. Apatite has also been recorded. The 
prevaIlIng structure of the vein-filling is massive." 

In the South Heemskirk district the type is not as well 
developed as that previously described. No deposits which 
b.elon~ u~doubtedly to this type were available for inspec. 
tIon. m .X~tl~, although ore on the dump-heaps of two pro­
perties mdlcates that at least this number of members of 
the vein-type f'xist. 

A vein which shou~d be included in this class, although it 
does nO.t conform strIctly to the type as described above, is 
one whIch occur~ a~ Mayne's Mine (Section 124M) in sedi­
mentary .rocks WIthin a few chains of the exposed border of 
the .gralllte. T~e ~nly n:inerals present, are pyrite, tour­
maitne, and caSSIterIte, WIth some kaolin, which is probably 
secondary. The oc~urrence is described below.(I41) The 
gen~ral appearance IS ~hat of a ~ody of massive green tour. 
mahne traversed by vems of pynte, which give it a general 
bal.lded structure, t~e bands cor~esponding with the line of 
st~'ke of t~e formatIon. There IS no marked vein-stone or 
velll-rock In the sense described above. The tourmaline 
appears to be massive, but under a powerful lens is seen to 
be composed of minute prismatic crystals: it is green in 
colo~r, none ?f the black variety being noticed. The tour­
mahne OCcupIes the bulk of the vein (about 6 feeL in width 
:where .exposed), although pyrite is abundant, and occurs 
~n cubIcal. and pyritohedral crystals. in some cases encrust­
~ng OPPOSite walls of ?pen fissu.res, with a strike correspond. 
mg.to that of the maID formatIon. Cross-fissures filled with 
pyrIte are also. ~oticed in pJace~. Cassiterite is present in 
a very finely-diVIded form, but IS not usually visible to the 
naked eye. Irregular ma~ of kaolin are present in 
places. No other gangue illlllerals were noticed and even 
quartz is not visible: micro-slides were not ex~mined 80 

~uartz may be present in small amount. A striking feature 
IS that there are no well-defined walls: the lode material 
a~pears t~ merge into .t~mrmalinised slate. Judging by its 
mllleraloglcal CO~p'08ltlO~ ~he f?rmation is evidently 
:elated to the pyntIc-caSSltente vems. In mode of origin 
It appears to have been formed by the replacement of a 
band of country-rock by the mineralising solutions. It is 
rather doubtful whether the open fissures with pyrite may 

( "") Vide -iNfra, p. :118. 
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not have been filled with some other mineral now removed 
by oxidation, although there is no evidence to support this 
theory J and the pyrite ileelf is fresh within a few feet of 
the surface. 

Several narrow veinlet& on the same property are doubt-. 
less to be correlated with this formation, and that exposed 
in the No, 3 Adit on the adjoining property (the Kelvin 
Mine) is apparently quite similar in mineralogical compo­
sition, though its structure cannot be determined in the 
present condition or these workings . 

The old G10he Mine (also known as the Mt, Agnew Mine) 
produced both copper and silver-lead ore of good grade. 
Very little information is available concerning this pro­
perty, and none concerning thf' OTe tn situ, but the pro­
perty is described in another part of this report . 

The metallic minerals present are galena, tetrahedrite, 
chalcopyrite, sphalerite, pyrite, and cassiterite. 

The gangue minerals, in the relative order of abundance 
as far as can be judged from the dump-heaps, are quartz, 
tourmaline, siderite, and fluorite. The nature of the ore 
is described below, and it is shown that sometimes vughs 
occur, but that the ore is frequently banded. The tetra­
hedrite carries high silver values, and it occurs partly linmg 
vughs, where it is particularly associated with galena, 
sphalerite, and pyrite, wit.h a siderite gangue, partly in 
veins with the same minerals, partly disseminated through 
a crystalline groundmass of quartz, through which are 
scattered siderite and pyrite. Chalcopyrite does nov appear 
to be very common, and cassiterite was not noticed in ha'"'.d 
specimens: green tourmaline is abundant. 

\Vit-h regard to the classification of this deposit, it is 
rather doubtful whether it should really be included in Mr. 
Ward's pyritic-cassiterite type. Pyrrhotite is absent., 
although pyrite is not uncommon in cubical and pyritohe­
dral crystals, At North Dundas pyrrhotite is the most 
abundant of the metallic minerals, although pyrite is pre­
sent and in some places predominates. Arsenopyrite, bis­
muthinite, and 'Nolframite have nQt been noticed, but it 
is noteworthy that the two latter ntinerals are apparently 
absent from the North Dundas deposits. Dolomite mR.y 
be present with the siderite, and chlorite is possibly present 
with the massive green tounllaline: epidote has not been 
noted. 

It is unfortunate that the shoot of ore was not available 
for examination , to enable some definite statement to be 
made with regard to the distribution of cassiterite in thil 
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illter~ting deposit. The mineral a a 
From mformation gathered from a ~~t::~~n~ ve? scar~_ 
~hedproJ:'erty, the writer believes that the tin a~Iar WIth 
lD efimte shoots which seem to be of ver l~~ 6] occurs 

A study of the minerals present h y ength, 
them belong essentially to hi h te sows that several 01 
others belong to the class g - .mJ.eratur~ deposits, while 
al1y at lower temperatures~ecogms as bemg formed usu-

Tourmaline, fluorite quart .. 
quantities of galena chal z~ caSSIterItE:, and smaller 
are typical of cassit~rite ~~f~r7' sphalerIte.' and pyrite 
tures (''') SI'd 'te I ormed at hIgh tempera-. en maya 80 be t . 
It is worthy of particular n te h presen 111 such deposits. 
absent. 0 , owever, that pyrrhotite is 

On the other hand, the abundant I . 
copyrite, tetrahedrite with t ga enll:, sp~alerlte, chal­
rarely fluorite) , are' chara iu~r/ anrd slder~te (and more 
intermediate depths and ~ ~rls Ie 0 depOSIts fonned at 
minerals noted above (1"') a T~er ten:p~rat~res than the 
~nd Cluggests t.hat w~ are here da7latJO~hjs si~ficant, 
Illtennediate between th ea l.ng WI a vem-type 
deposits of Mt. Heemskirk e an~rue hIgh-temperature tin 
silver-lead deposits of Zeeh th~l~oderate:temperature 
within the igneous rock an. . ough Its situation 
mineral association indicsut!gests

t
: lugh temperature, the 

exposed represents an ovea I s ~a er that the deposit as 
deposit must have been f r appmg of the two zones. The 
the crust of the granite borm~d t~fter the consolidation of 
reservoir deep within th y ~o u tlOns emanating from 8Omf" 
material still fluid these

e ~a~. of Jhe ~o~kJ containing 
tin content, and ;fterwardS: ~I~ns .1 eposItlllg . first their 
antimony content in th 1 eIr S) ver-Iead-zlDc-copper_ 
conditions it will re d·r c~o er outward zone; under such 
line could bb drawn ~ ~ y e seen that no hard and fast 
certail1 locality there ew:::r~ the two zones, ~ut that at a 
partiC"Jlar locality has bee be an dovberlapPlllg, and thil! 
qUefition If th ~ f . n expose y the workings in 
less the ·sulphid:a ::~~on r::re followed in d~pth, doubt­
and the deposit be found t g ual~ decrease m quantity, 
tin vein. 0 resem e more closely a typical 

~ne point is worthy of note with re ard . 
oglCal composition. The tetrahed . g to the mmeral-
regarded by Mr, Walle dnte p~e.ent has been 

r as a seCClll ary mmeral.(130) The 

('*) /"in,." 'liner"' Depoe·hI" b 
(I.., np rif., ,. 514. I, Y Waldemar Linrtgren, IHIS, p. 616. 
('to) Op. ril., fl. w. 
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writer, howev~r . after a close examination of various speci­
mens illustratIng it@ mode of ()c...'Currence, has come to the 
conclusion that the mineral ift primary. The occurrence of 
a typical moderate-temperatllrt: mineral ill a stanniferous 
tourmaline vein would be explained by the theory men­
tioned above. 

A nather deposit which pOSseSSf>:8 SOIDe rather unusual 
features, but which has some features in common with the 
occurrence described at the Globe Mine, is that being 
exploited at Sweeney's Mine, on the southern slopes of 
~ft. Agnew. A desf'fiption of the property is given else­
where.(I5I) It is situated about l ~ mile south-west of the 
old Globe ~fine described, and well within the borders of 
the granite, the nearest point on the contact being nearly 
1 mile to the south-east at the Kelvin Mine. The granite 
of the district is the normal coarse-grained pink granite, 
carrying a few scattered aggregates of tourmaline. 

The minerals present in the deposit. are sphalerite, 
p~, rite, galena, stibnite, chalcopyrite, cassiterite, quartz, 
siderite, and fluorite, with tourmaline and chlorite in the 
.vall-rocks. 

The mode of occurrence of the ore is described in a lat-er 
part of this report,(U2) and it is ~een that very little work 
has been done, and the true structure of the ore-body is 
not apparenc The or';) exposed in a surface trench on ~he 
summit of the hill chrries dbundant sphalerite , some pynte, 
stibnite, and traces of chalcopyrite and cassiterite, with 
quartz the only distinguishable gangue mineral. 

Lower down the hill the expo~ed ore shows abundant 
sphalerite and pyrite in a quartzose groundmass in hand 
specimens. A thin sect.ion was examined microscopically, 
and shOWEd that the ground mass is composed of crystalline 
quartz, which shows hypidiomorphic outlines, but which 
is idiomorphic to most of the other minerals present. The 
exception is pyrite which in a few cases occurs in idio· 
morphic crystals. These have obviously been the first to 
crystallise out from solution, followed closely by quartz. 
Pyrite and sphalerite are abundant, and are closely asso­
ciated. The pyrite includes irliomorphic crystals of quartz, 
and some masses are partly moulded on the latter mineral, 
showino that the pyrite has crvstalllsed lat.er than the. 
qnartz~ The S3me applies to the sphalerite. The two 
metallic minerals appear to have crystallised contempor­
a.noously on th( whole, although some of the pyrite has 
crystallised later than the sphalerite, since it complet.ely 

(~I) rid,. infra, JlJl. 36]-368. (In) ride infra, pp. 362-:\64. 
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includes some masses of the latter mineral The order of 
crystallisation is somewhat unusual. . 

Ot.her ore from the. same locality is of a general green 
(,"olou!,. and shows pynte .and sp~alerite in a quartzose and 
cblo!ltic groundmass. MIcroscopIcal examination of a thin 
sectIon sh.ows the presence of pyrite, sphalerite, quartz, 
an? chlo:lte. As III the previous case, quartz is idiomor­
phlC, ana. has been. the first mineral to crystallise. Crys­
ta.ls are mcluded lll. the pyrite, and also determine the 
shape of the sphalente masses, which are moulded partly 
on ~he .quartz. Sphalerite has followed the quartz in crys­
tallIsatlOn, and has been succeeded b '00 h" h "Id f' ypyn,wlc 
mc u es some 0 It. Chlorite aggregates are abundant in 
th~ groundmass, as .thoug? r~pracing some earlier-formed 
mmeral , but there IS no mdication of what this mineral 
was. 

\Vhat ~ppears to he truly primary ore is that from the 
lower ~dlt:-ha!ldsome ore consisting of sphalerite, pyrite 
and stJ'~m~, 1D a groundmass consisting essentially of 
brown sldente and amethyst fluorite. The two latter min­
e~als occur alm?st. to t he exclusion of t.he quartz in the 
g our:tdmass .. whIch, however, is present in small quantity 
..(\ .th u~ sech?n. under the microscope shows that the uart~ t III hlghlY-l(iiomorphi<! crystals, and has evidently c~sta]­
Ised fi~st. The pynte and sphalerite appear to have 

crystalhsed to sOllle extent contemporaneously. Fra­
me!lts of sphalerite a~e. included in the pyrite mass!) 
wbIch, ho~ever, sbow.ldI~ll1orpbic outlines to other masses 
of sphalertt.e. The sidente and fluorite are partly inter­
grown, and appear to have crystallised contemporaneous! 
but s~~sequently to the other constituents, which all pr~~ 
sent I~lOmorphic outlines to t.hem. Inclusions of idio­
n;oq~hlc crystals of quartz are common, part.icularly in the 
Sl~ent~. .Of very particular interest and importance in 
~hlS shde. l~ the pre~eDce of granular aggregates of cassiter­
Ite. I~dlvl~ual grams are very minute, but they are fair! 
~eIl dH;;;en.unate?- through the slide. They usually occu~ 
In aSSOCIatIon With the qnartz and may hav tit" d 
earl" th th t' ) e crys 1. tse 

ler . an a. mmeral, although the order is not 
to. defiDl~ly deCIde. Stibnite does not occur in the ~~~y 
sl~de ava~lable of this ore, but from the Occurrence of th~ 
mmeral. III band specimens. it is clearly earlier thon t Le 
sphalerlt~, and. m.ay even be earlier than the quadz. 

In the descnphon of the mining property the 
rence f . f 't' , occur-o vems 0 caSSI ente has been described.( In) 'l'he 

(I \i) I ~idf' inf,.(/, P)). 363,3114. 
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cassiterite is associated with both sphalerite and galena, the 
latter in minute quantities only. These veins appear to 
be independent of the main formation, but their relation 
to it is not well exposed. '" 

A typical pinitoid vein cut in the lower adlt IS desCrIbed 
below. 

In the zone of kaolinised granite adjacent to the ore­
body , which is itself impregnated with . pyrite ~nd a little 
sphalerite in places, occur extremely mte7estm~ n~dular 
masses at intervals, composed of tourmalIne, SIderIte, a 
little quartz, and sometimee fluo~ite. T~e nodules are of 
rather irregular shape, up to ~ Inches dI,ameter , and ,are 
not visibly connected with vems trav.erslDg. ~e grsOlte. 
The tourmaline is black, and occurs III radlstmg masses 
up to 3 inches in length. Crystals intersect at different 
angles and are closely associated and intergrown with 
translucent brownish siderite. This mineral has crystal­
lised slightly later than the tourmaline. but there can be 
no doubt about its primary nature. As isolated frag­
ments reached strongly for manganese as w~ll as for ir.on, 
fragments of the mineral were separated WIth some diffi­
culty from the accompanying tourmaline, from different 
specimens collected, and submitted to the Government 
Assayer, who reported for a specimen which showed a 
trace of manganese by qualitative tests-

Iron ... ... ... ... 37'5 per cent. 
Manganese ... 0'35 per cent. 

'fhis would be equivalent to 71'6 per cent. carbonate of 
iron; the remaining impurity is probably calcium, which 
was not determined. 

Another sample isolated from a nodule in which it 
()(,'Curred with tourmaline, and which gave decided reac­
tions for manga.nese, as well as for iron , by quali­
tative tests, was also submitted to the Government Assayer, 
who reported-

Manganese ... ... ... .. . ... 16'6 per cent. 

This would be equivalent to 34'7 per cent. of manganese 
carbonate. 

Thus, the mineral is a manganiferous siderite. 
Where fluorite occurs, it is amethyst in colour, and is 

present in aggregates included in the siderite. A small 
amount of amorphous quartz is usually present, formmg 
a coating to the tourmaline crystals, and sometimes filling 
interstitial spaces between adjoining ueedles. 
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Th~ bO!lnd.aries of. these nodular masses are ill-defined, 
and sldert.te l~ sometlm~s developed in the enclosing rock. 

In con~lder~ng the mmeralogical composition of the ore 
as thro.wmg hght on the genesis of the deposit, it is at 
once eVI~ent. that the associati~n of minerals present is not 
that whIch IS to be expected III a normal tin vein. The 
p.rese.nce of abundant sphalerite, with galena, pyrite , and 
sHif"f1te.J .at once suggest a comparison with the ores of this 
composlt.lon. a few miles ~o the east. On the other hand, 
the caSSIterIte and flU OrIte and tourmaline in the wan­
roc;k, suggest a direct comparison with the normal tin 
VelDS. 

. It is worthy. of no~ that a small c~8Siterite content, and 
In the sa~e velD fluorlte~ are present III the pyrite-st&nnite­
chalcopYrIte ~ype . of vem developed at the Oonah Mine, 
Zeeh~n : ThIS vem . also carries smaner amounts of bis­
~uthmlte , tetrahednte, wolframite, antimonial lead ores 
Zinc ~le~de, qu~rt.z, and siderite.(1S4) , 

I~ IS. lllter~sbng to compare the vein with the pyritic­
ca.sslterlte vem-type of Ward (q uoted above), in which the 
romerals . present are pyrr~otite, pyrite, arsenopyrite 
chal.copyr1te, galena, sphalente, bismuthinite, wolframite: 
ca~slterIte, a~d rarely stannite, with tourmaline, chlorite, 
epIdote, flUOrIte, and sometimes apatite. 

The vein under revie~ appears to fbrm a connecting 
tyt:'e ~etwe~~ th~ l~ad-zlDc and the tin veins. In the 
wrI~e~ s op~mo? It I~ to be classed 8S a variation of the 
PYTltIc-casslterI~e vem-type. The absence of pyrrhotite 
and of toun:nahne fr?m the are, however, which are pro­
bably ~ssen~lal constituents of the vein-t.ype, render such 
a claSSificatIOn somewhat doubtful. 

The minerals present in the ore are all classed by 
Emmons ("') as belonging to the" Deposits of the Deep 
':" elD. Zones," although all with the exception of cas­
sltent.e may also belong to the class of II Deposits of 
Moderate and Shallow Depth : Igneous Rocks Near-by," 
and, m fact, m several cases are more typical of the latter 
class. 

There ~an ~e no doubt of the genetic connections of the 
ore-depo!ut WIth the granite in which it occurs and the 
fact of ltS OCCurrence in this rock, and the al~ration of 
the wall-rock clearly proves that at least the outer crust 

e: ) !:1dt' 0001. f.:urv. T~. R.ulJetin t'I, pro ;')2, 6:). 
() A Genetic CJ888lAc8.twn nf :\lint' r8.Js." bv William H EmmonA' 

Economic Geolu!rY. Vol. TIT., No.7, 1008. . . . 
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of the granite bad consolidated at the time the ore~deposit 
was formed. . ' . 

It appears to the writer probable that lD the deposit m 
question, there is not one simple type, but r.ather an OV~ 
lapping of types. At the time the. depOSlt was form 
there was. a considerable cover of sedImentary rocks, Slnce 
removed by denudation . It is probable., too, that the SU~­
face of the granite itself stood at. a hIgher level than, It 
does at the present time. In the, de~per zone, w~lch 
was at higher temperature, the casSIterite wB:s depOSIted 
when such a temperature was reached that ,It could, no 
longer be retained in solution. As the ascend,mg solut~ons 

h d the cooler outward zones t he sulphIdes of ZlD~, 
reae e CI I h zones III lead, &c., were deposited. ear y, sue . 
nature aTe never sharply defihed. and at .one localitY' ther~ 
may be expected a merging upward~ Illto s~lphldes 0 

zinc, lead, &c. J and downwards intA;> tIll.' carr~lDg smaller 
quantities of the other metals . It IS thlS particular local­
ity which appears to be represented , the upper zone hav­
in been removed by denudation . It may be e,:pected, 
th~n that if the ore be followed downwards, tIll may 
beco~e more abundant, the sulphirles of the base metals 
tendinl{ to decrease. 

(4)-Pinituid V fim 

Mr. G. A. Waller recognised this vein-type in the dis­
trict, and. described it as follows (136) :-

"These veins have the same general character as t~e 
quartz-tourmaline veins. They also cont~iD a central v~m 
of tourmaline or cassiterit& and tourmalIne, but the velD­
rock is much ~ofter, and contains less quartz; The felspar 
f th ranite has been altered. to a massive substance, 

o e g . · ·d Th·· t a which has been termed plmtol . IS IS n~. 
definite mineral , but a complex subst:ance conta.llllllg 
probably several minerals, all of .which approx:m.~te 
to muscovite in composition. A shoe o! very S11Dl ar 
stone from the Ben Lomond district examlDed under the 
microscope revealed the presence of a goo~ ~eal of cryst~l-
1· . together with the amorphous plmte, or maSSIve 
lne mIca., . th .. I ua rtz 

. The vein-rock generallv contams e OTlgIna q 
mica. • . th t Iso has of the granite un.altered , but sometimes e quar z. a 
been replaced. The vein-rock, as well as the velU~stone, 
. t· eo very rich in tin The accessory mmerals IS some 1m . 

- {1M~iiep"rt nn Ihe 'rin Ol'e ll" pnJ'it8 of Mr. HefOlIlskirk," b:- G. A. 
Walter. 19tJ~, p. Q. 
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mentioned as occurring in the quartz-tourmaline veins will 
prohably 81so be found in the pinitoid veins, but up to the 
present I have only observed the presence of a little 
pyrite. II I 

The writer can add little to this description. Some ca."~ 
were Il()ticed in which the original quartz of the granite 
appears to be unaltered, but in others not only the fel­
spars (which appear to be attacked first.) , hut the quartz 
also, has been replaced. A good example of the type is 
to be found at Sweeney's Mine. 

In the lower adit a vein of cassiterite was intersected, 
enclosed in altered granite The rich tin-be-aring stone is 
a.lmost free of pyrite, although this mineral is abundant1y 
developed in the adjacent stone on either side. The cas­
siterite is extremely fine. and dark-brown in colour. It 
OCCUI'S in a soft, greenish ground mass, in which no con­
stituents other than a small amount of finely-divided pyrite 
are distinguishable in hand specimens. A thin section of 
this rock shows that it has been oonverted to massive 
mica or pinite, in which are occasional shreds and crystals 
of white mica, a few scattered aggregates of quartz, and 
a few minute shrens oi green tourmaline. Cassiterite is 
present in miuute grains and granular aggregates, dis­
tributed through the groundmass. It is well disseminated 
through the slide, but does not occur in veins, outside of 
the centeal vein, travt::rsing "he rock. Inclusions of cas­
siterite OCcur in the white mica, as well as through the 
groulldmass of the rock. No pyrite occurs in the slide 
examined. 

The relation oi this vein to the main formation on this 
properly (described in the preceding section) cannot be 
stated with certainty, but it certainly appears to be later 
and to intersect the pyritic formation. Further work, if 
carried out on the property, should make this relationship 
clear. 

Examples of the vein-type are to be found on other 
properties, but particular reference may be made to the 
old Montagu Mine (Section 6660-M, E. Mulcahy and M. 
Bullen). on which several pinitoid veins occur. 

In the stanniferous pipe on the F ederation Mine 
(descrihed more fully below) , a similar massi\o~ micaceous 
aggregate, or pinite, is abundantly developed, although 
the structure is very different from that of the typical 
pinitoid veins. 

Examples of quartz-tourMaline-cassiterite veins were 
noticed . in which a small amount of pinite was developed, 
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and this at once raises the question as to whether ~ ~r~h 
vein.type should be formed on aerouDt of the pmIt.old 
developed. Up to the present the veins which appear to 
belong to this class ha,,="8 Dot 'bten shown to carrr the 
variety of sulphides fOlmd in veins of the types prevIously 
described but this may be on account of the small amount 
of work done on th~ veins. No work haa been done. on 8 

piniwid vein which can be regarded as below the milu­
ence of ground-water, and c?Dsequently the apl'arently 
simple composition of tue vem-type ma:r be ~ue ~ the 
oxidation and removai of sulphIde!:. whIch eXIst 1D the 
primary are. . 

The two types of veins are related, and It may be, tl;tat 
the pinitoid veins should be regarded as merely a vanatlOn 
of the normal vein-type. U util furth,er work has been 
carried out however, it is deemed advIsable, as a matter 
of convellie~ce to retain W aller's classification, and class 
certain of the ~tanniferous formetions as belonging to the 
pinitoid vein-type. 

(5)-6'";,,,, V.i ...... 

. The vein-type classified by Mr. W~ller ~s greisen is not 
very important in the South Heemskirk TlOfield~ although 
in some of the tin-mining centres of the State lt appears 
to predomj .... ate over other types. 

Mr. Waner thus defines the vein-type ("'):-
" The felspar 01 the granite has been ~Itered to a white 

crystalline lithia-mica, so that the resultlDg rock ,(greIs,en) 
consists of a mixture of granular quartz and whIte ml~a, 
Tourmaline and quartz are prese~t in the central ,:eI~~ 
and both the vein-stone and the vem-rock may carry tm, 

The examples quoted by the above author are pro­
bably the best to be observed in the distric~, viz .. , a~ the 
old Orient Mine. In the North Heemskirk distrIct " 
good example occurs on the ,,:,estern ~lope of Donnelly 8 

Look Out, exposed in a small sl(ie-cuttmg of the track: 
Little is to be seen at the Orient Mine, .as the ~orklDgs 

are mostly collapsed, but specimens of typIcal grelsen were 
noticed on the dump-heaps. . 

At the Federation Mine, too, about 2 chaI~s w~st of 
Munro's shaft. narrow veintl of greisen were not~ced lb th'" 
exposed granite surface, containing a cen~ral velli. of bl~ck 
tourmaline, and from 2 to 3 inchee of velD-rock, lD which 

(m) Op. rit ., p. 9. 
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the lelspars had been completely replaced by white mica: 
this merged in either side into nor.:nal granite 

The stone exposed at the old Orient workings wae not 
tested for tin, but it is at least not very rich if that avail­
able 011 the dump-heaps is typical. 

On the whole, the vein-type has not up to the present 
been proved to be of great economic importance in the dis­
trict. 

A close examination of various occurrences throughout 
the district shows that mica is sometimes present in small 
quantities in veins which would be classed with the quartz­
tourmaline-cassiterite veins if classified by the content of 
minerals other than mica , and by their structure. This 
indicates at once that no very hard and fast line can be 
drawn between the two types. While the extreme develop­
ments of both the greisen vein-type and the quartz-tour­
maline-cassiterite vein-type may be readily distinguished, 
and for this reason a classification such as that suggested 
is advisable, still , it seems clear that intermediate types 
do exist, and no arbitrary line of divisioD can be drawn 
between them. The presence of muscovite in the massive 
pinitoid veins, and of small amounts of pinitoid in at 
least one greisen vein, indicates that here, too, there is a 
merging of types. The presence of a small amount of 
pyrite in all types is worthy of note . 

(6)-Pipe Formation8. 

A very interesting occurrence in the district, and one 
unlike any other which has been described from Tasmania, 
so far as the writer is aware, is that of at least one 
pipe-deposit, which has been worked for some dis­
tance and found to carry rich tin. This pipe 
occurs on the Federation Mine, and the work done is 
described in detail in another part of tbis report.(15') 
It is proposed at this stage to consider the general fea­
tures of the pipe, and discuss its mode of origin. 

The pipe is far from regular in its strike, dip, or cr088-
section. The st rike of the main pipe varies from 
N. 160 W. to N. 580 W . (while ODe branch strikes 
N. 470 E .). The dip varies from vertical to within 90 of 
horizontal. The cross-section is usually oval, sometimes 
mOre nearly lens-shaped, tapering out to nothing, the 
cross-section varying from 25 feet by 15 feet near the sur-

( lII) J"idr infra, pp. 201-261. 
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face, to 5 feet by 1 foot in the face at the deepest point 
exposed. It has been followed for a total length of 115 
feet, and carried rich tin for the whole distance. A 
branch pipe from the main was followed horizontally for 
30 feet) and also yielded rich tin. Both main and branch 
pipes continue in the respectiv~ faces where work haa 
ceased. 

Although the central (softest and richest) portion of 
the pipe has mostly been worked out, most of the workings 
were iortunately accessible. 

The pipe material at the surface was thoroughly kao· 
liniseo. Typically , however, as exposed in the deeper 
workings, it may be classified as (it) true pipe-material, 
and (b) wall material, the two classes depending on the 
amount of alteration which the granite has undergone. 

(a) The true pipe-material, occup:ving the central por­
tion of the pipe was very soft, and contained the richest 
till. It is greenish-grey ill colour. has a waxy lus~re and 
white streak, and feels greasy to the touch. It IS com­
posed of an aggregate of minute scales, and when scales 
can be isolated they arp semi-translucent. It is attacked 
by . but not complete!.v ~olubh' in, acids. Unfortunately. 
no analysis of th" material is available. It appears to be 
a form of massive mica, allied to paragonite, and similar 
to the aggregate which has been termed <I pinitoid" by 
Mr. Waller.(ls,) Until further information with regard 
to its composition is available, it seems advisable to use 
the more general name <I pinite." Scattered through this 
groundmass are abundant crystals of cassiterite and pyrite. 
The occurrence of these minerals is described elsewhere. (110) 
Quartz and tourmaline were not noticed in this true pipe 
material. 

(b) This material is bounded by generally similar, 
although harder, wall material. The dimensions given 
for the pipe do not include the wall material, which has 
in most cases not been broken down, as it was too hard 
to pay for breaking-down and sluicing by the crude 
methods employed by the tributers who worked this por­
tion of the property. The thickness of this material is 
seldom exposed, and it grades into normal ~ranite, .b~t. it 
apparently varies from 1 to 6 feet. The hne of dlvlSlon 
between true pipe material and wall material appears 
fairly well defined". The latter consists essentially of simi­
lar pinite to that contained in the central portion of the 

('Ie) Op. cit., p. 9. l-) Vide i'll/ra , p. 263. 
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pipe. This substance, however, appears to be rather more 
coherent and in somewhat larger scales. Crystals of cas~ 
siterite and of pyrite quite similar to those in the true 
pipe material are abundant, though somewhat less so than 
in the softer material. The most striking difference is the 
abundance of quartz and tourmaline. The quartz is 
always crystalline, and occurs abundantly through the 
groundmass, in geodes forming prismatic crystals, and 
occasionally in ill-defined veins. Tourmaline is quite 
abundant in places. It is black, and occurs in radiating 
aggregates of fibrous crystals, varying from a fraction 
of au inch up to 2 inches in length. The mineral some­
times occurs in nodules. composed of radiating fibres. 
Geodes of both quartz and tourmaline crystals are not 
uncommon, the former up to 2 inches in length. The crys­
tals are mutually intergrown, and must to some extent 
have crystallised simultaneously. Crystals of cassiterite are 
sometimes included in quartz, and cassiterite , tourmaline, 
and quartz are at times all included in pyrite. The order 
of crystallisation appears to be (1) cassiterite, (2) tourma­
line and quart.z. (3) pyrite. The wall material merges 
into granite. which is usually more or less decomposed, as 
exposed in the workings. It is the variety described as 
It white " granite, being medium-grained, and carrying 
abundant nodules of quartz and blac} tourmaline. Cas­
siterite becomes less abundant with increasing distance 
from the central pipe. 

A thi.n section was prepared from hard, altered granite 
at a POlDt where the wall-rock was merging into granite. 
In hand specimens fairly abundant quartz is noticeable in 
a greenish pinitoid groundmass. Minute crystals of pyrite 
are p"resent in places, but no cassiterite is VIsible. Micros­
copical examination shows that grains of quartz, usually 
with quite irregular outlines, are abundant. A few idio­
morphic crystals of clear secondary quartz are present, but 
the whole of the groundmass of the slide is composed of 
scaly aggregates of a mineral resembling mica; the scales 
are very minute, and exhibit only aggregate structure. 
The mineral is evidently a secondary product, resulting 
!rom the .replacem~nt of the f~lspa: and mica ~f the orig­
IDal gramte. Until more detaded mformation IS available 
from analyses. this micaceous aggregate is termed pinite. 
This section shows that the aggregates are replacing the 
quartz of the granite, some grains being almost completely 
replaced. A small quantity of very fine granular cassiter­
ite is present. 
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The examination of this slide strengthens the impression 
gained by the general examination of the pipe, that the 
soft stanuiferous lode-material results from a replacement 
of the granite. As described in a later part of this 
report,(III) one offshoot from the main pipe has been fol­
lowed for 30 feet, and continues in the face. The general 
structure of this offshoot is b..i.lllilar t.o that of the main pipe 
which has been described, the central portion being COlli­

pletely altered, and carrying very rich tin, merging ioto 
harder stanniferous wall material, which, in t urn, merges 
into granite. The association of a quartz-tourmaline vein 
in this connection will be referred to below. 

The form of the pipe deserves further comment, as it 
gives a clue to the mode of origin. The tortuous course of 
the main pipe is fully described below, and need not be 
referred to further at this juncture. The cross-sectlOn, 
however, is worthy of notice . The portion worked by open­
cut methods near the surface b said to have been funnel­
shaped, and to have measured as much as 25 by 15 feet. 
It is somewhat doubtful, however, whether this represented 
the size of the true pipe, as tbe wall material would be 
altered and softened near the surface by the action of sur­
face waters, and was doubtless worked with the true central 
pipe material, both carrying rich tin. Although not 
noticeable in the portion of the pipe which was vertical, as 
it became more nearly horizontal in course the pipe showed 
well defined" wings,' · i.e., it gradually tapered out along 
the greatest diameter of the general elliptical section. The 
idea conveyed by this structure is that the pipe really 
represents a bulge along a fissure. Exactly the same struc­
ture is noticeable in a small pipe appearing in the wall of 
the offshoot . which has been worked to the west of the 
main pipe. 

An important consideration in discussing the mode of 
origin of this deposit is the association with the pipe of 
quartz-tourmaline veins. These veins are described else­
where. (162) They belong to two classes-the greisen type, 
and the quartz-tourmaline-cassiterite type. The sole 
instance of the former vein, however, is somewhat of an 
intermedia.te type, or is at least a greisen vein allied to 
the quartz-tourmaline-cassiterite veins. This vein, strik­
ing N. 270 E ., and with a vertical dip, adjoins the pipe 
as exposed in the o.pen-cut, and merges into granite with­
out sharply defined walls; the vein carries cassiterite. The 

( l1li ) Vide infra, p. 26". <-> YUh infra, p. 2&.!. 
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winze connecting with the pipe workings was sunk on this 
vein, and at one point an interesting in~rsection ~k~ 
place with another greisen vein of a.bout 9 lDches, whIch ~~ 
almost horizontal. The exposure IS not complete, and 1 .. 

is impossible to say which is the later, and whether any 
displacement has taken place. . 

In the tributers' tunnel below, a quartz-tourmaline-cas_ 
siterite vein has been cut, which strikes N. 60 W., and 
dips east at 700. 

In the face of the western branch pipe, a quartz-tour­
maline vein from 1 to 3 inches in width, partly surrounds 
the true pipe material. In the section exposed, it is 
ilrched; on the upper side is a finn brown kaolin, iron­
stained from decomposing pyrite and carrying tin, but 
separated from the quartz-tourmaline by a seam of white 
kaolin. 

Well-defined fissures occur in the granite at different 
points, intersecting at various angles, many of them subse­
quent to the formation of the lode-material. T~us, in the 
intermediate drive is a well-defined almost honzontaI fis­
sure, forming the roof of the drive. In the face of t~s 
drive several more nearly vertical fissures occur, the mam 
one striking N. 130 E., and being vertical. In one case 
the boundary between altered pinitoid granite and the 
normal granite is marked by a fissure, but this is rather 
the exception, judgiug by the few exposures availab~e . 

It is reported that during the work on the plJ1e .one 
quartz-tourmaline vein was found to cut through the pIpe, 
and that where exposed the surface of the vein material 
was studded with tin. This occurrence was, unfortunately, 
not seen by the writer, being worked out prior to his visit. 

With regard to the mode of origin of th~ interest~g 
deposit, it is clearly genetically connected With the adJa­
cent tin-bearing veins of more normal type. It was 
formed after the consolidation of the outer crust of the 
granite by the action of highly-heated val'0urs and solu­
tions rising through fissures 10 the gramte, which may 
have been caused by the contraction of the igneous rock on 
cooling_ The irregular form of the deposit is doubtless 
due to the intersecting fissures. The more recent fissures 
already described may, perhaps, give a ch;le to ~he struc­
ture of the pipe, although the fissures whIch eXIst at the 
present time have ~rtain.ly been ~ormed si~ce the forma­
tion of the tin-bearmg pipe. It ,s not unlikely that the 
contraction caused by the cooling of the outer crust would 
cause not only vertical, but also more Or less horizontal 
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fissures. Solutions rising along a vertical fissure inter­
sected by a horizontal one would follow the path of least 
resistan~e. This might cause them to travel laterally for 
some dls~an~eJ when another intersection might cause 8 

fresh devIatIOn. The exact causes " hieh have resulted in 
the localisation of the ore-forming processes to one par­
ticu~ar portion ?f the fissure are not clear. Although the 
sech~n of the pIpe clearly shows ~hat in some localities the 
solutIOns have followed fissures , III others such evidence is 
wanting, and in the writer's opinion the solutions have 
du~ing th~ir cours~ found th~i! way in places through 
soh~ granIt.e, alterIng .the onglllal rock and depositing 
their burden of metalhc compounds. The minerals pre­
sent show that compounds of boron , fluorine, and sulphur 
~ere present, and these « mineralisers " have played an 
Important part ill the action . 

Stanniferous pipes such as that described are not known 
to occur ~lse~here i~ Tasmania, and do not appear to be 
common. 111 t1l1-bearmg arees elsewhere, and it is there­
fore of mterest to note that pipes which appear to have 
many features in common with the one under consideration 
are k."own to occur in New South Wales, and have been 
deSCrIbed bv Mr. L . A . Cotton, B.A ., B.Sc.(''') 
« Smith 's P ipe " was 3 feet in diameter and was worked 
~ertically for 8 feet, when it dipped steeply to the north: 
It was then worked ~or 90 feet and abandoned.e M ) « The 
centr:J core of the l:"pe was composed of a highly felspathic 
materIal and ~ontallled abundant cassiterite. The present 
walls of the. pIpe are sof~ and kaolinised. This change is 
c?nnected wIth the genesIs of the deposit for the kaolinisa­
tlOn passes gradually from the centre outwards into solid 
und~omposed granite a few feet distant .. " Another pipe 
descnbed by Mr. Cotton is .. Hong Hay'S Pipe," which was 
worke? fo~ ab~)Ut 5~ fe~.t . The. central core was exception­
ally nch m tll~·e· ). The pIpe is oval in shape, being 
about 3 feet 6 mches III the long and 2 feet 6 inches in the 
s~ort diamete~ . It O?curs in a hard , fine-grained modifica­
tIon ~f th~ aCid gralllte , whic~ is here strongly jointed in 
two ?l~ecttons. The master-jomts bea r N . 490 W. , and the 
sU~ldlary one~ N . 550 E .. None of these joints were altered 
by ImpregnatIOns at a distance of 3 yards from the pipe. 

(-) " The :1.':n Dt"fIO"!18 of New P.nglanrt, N .S. W." Part I.. bJ r.. .4. . CoUnn, 
B.A., B.Re., In Prllc. Lmnean Soci@tyof N.8.W .• 1909, V,>). XXXIV .• Part 
IV .. pp. '174-776. 

(Ii') Op. cit., p. 774 . 
(1Ii) Op. cit., p. 775. 
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The plpe dips at 49 degrees in the first 12 feet in a direc­
tion S. 350 W., and then at 35 degrees lor the next 40 feet 
of descent. It then takes a very steep dip in the same 
direcLion . The central part of the pipe is reported. to have 
been highly felspathic, soft, and' easily mined . The present 
walls of the pipe consist of a white, fine-grained, friable 
.:asing of a felspathic naturecontailling in places a good. 
deal of cassiterite." 

These descriptions are sufficieut to show that there is a 
great similarity bel.ween the pipes and the one under con­
sideration. Mr. Cotton also points out that the pipes of the 
New England district differ from those described from the 
Transvaal,(I66) which are characterised by intense altera­
tion of the granite in which they occur. .. In many of these 
pipes a characteristic zone of tourmaline borders the outer 
edge of the pipe, while the central portion consists ch:efly of 
quart.z and mica. " 

Thus the Transvaal pipes diller also from the Federation 
one, although the presenoe of quartz and mica , and the for­
mation of a tourmaline ring suggests some points of 
resemblance. The work quoted , which deals with the South 
African occurrence, was not available to the writer . 

It is interesting to note in passing that in the article 
quoted above, Mr. Cotton proposes the following classifi­
cahon for the tin deposits of the New England (N .S. W.) 
district :-(l) Quartz-quartzose Veins, (2) Quartzose, (3) 
Greisell, (4) Quartz-greisen, (5) Qnartz, (6) Quartz-Iel­
spar, (7) Chlorite Deposits, (8) Arsenical Lodes, (9) PIpe 
Deposits , (10) Cassiterite Veins in Slate, (ll) Stanmt< 
Deposits. Although some classes are not represented in the 
South Heemskirk Tinfield, others have points in common , 
the most marked difference being the almost complete 
absence of tourmaline, which is unusually abundant right 
throughout the district under consideration . 

B .-WOLFRAM AND BISMUTH ORES . 

Adhering strictly to a genetic classificat.ion of t~e or~­
deposita , it is doubtful whether the ores to be descrIbed ~n 
the following section should be differentiated from the t'lD 
ores. In defining certain of the la~ter it h~s been stated 
that wolframite is present in the veill-type Ill. s~al1 .quan­
tities. It will readily be seen that by a varIation ill the 

(III&) Quoting Kynaston, H., anrt Mellur, E. r.: ·'1'h .. Geology of thp 
W,uerburg Tin Pi,,)<.h<." Memoir No.4, Geol Sun. flf Tranlvaa), lJepal·t­
ment of Mine8. 

• 
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type,. the cas8i~rite content may decrease and the wol­
framIte content mcrease to such an extent that economically 
t~e ore may he considered as a wolfram rather than as a 
tm ore, although strictly belonging to the type described 
for the latter. ThIs)8 particularly true in the case of the 
ore exposed by a trench on Section 5426)1, to the south of 
the Federation Mine, and west of the Cumberland Dam 
embankment. This is a tin-wolfram Ofe, and belongs toO 
the quar~z-tourmaline-ca8sjterite vein-type. 
. The ~lllerals present are wolframite, cassiterite, and pos­

sIbly a lIttle pyrite, with abundant quartz and some green 
tourmaline. J 

Wolframite is apparently not well disseminated through 
the Ofe, but occurs rather as rich patches in the form of 
vllghs: the .formation is partly cut across by a trench, and 
no wolframIte was seen in this trench ill situ but rich 
specimens occur on the dump-heap . Some 8peci~ens would 
assay about 20 per cent. wolfram . The mineral occurs in 
well-forme? crystals, th~ examinatiou of different speci­
mens showmg that comblllatiolls of prism , pinacoidal , and 
dome faces are represented : crystals sometimes attain a 
~ength of. 1 inc? Cassiterite is not always noticeable, and 
IS subord'luate 10 amount to the wolframite. occuring to the 
extent of about! per cent. Geodes were sometimes noticed 
lined with clear prismatic crystals of quartz associated with 
a li.ttle green tourmaHne, the quartz crystals being in turn 
encrusted with cassiterite . 

The wolframite is invariably associated with crystals of 
quartz. The latter occurs in prismatic crystals up to about 
1 inch in ~engt~ , usually if not invariably singly terminated, 
and formmg eIther confused crystalline masses, or linillgs 
of geodes. Sections of crystals indicate that crystals have 
grown hy several successive additions of silica, forming a 
c~~tinu~)Us cry.stal, the additions being rendered distinctly 
VISIble In partlally weathered specimens. A small amount 
of fine granular quartz forms interstitial material in the 
masses of crystalline quartz. 

. One large specimen of ore lying on the heap apparently 
gIves the clue to the structure of the main tin-wolfram vein. 
This shows a central seam of green tourmaline and cas­
siterite, with no distinguishable wolframite, flanked on 
either side by crystalline aggregates of quartz with di .. 
seminated sheaves of green tonrmaline crystals, and con­
taining geodes of quartz with a little tourmaline and crys­
tals of cassiterite and wolframite. The bulk of the material 
exposed in the trench is white quartzose material of medium 
grain-size, with larger irregular quartz grains and a little 
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disseminated green tourmaline traversed by veinlets of 
green tourmaline ; there are also present nodules of massive 
green tourmaline pierced by sheaves of radiating brown 
tourmaline, sometimes accompanied by quartz. In several 
ms~ances the green tourmaline aggregates show outlines 
w~l~h strong!y suggest that they replace felspars of the 
lTlgmal gralllte. 

The formation is evidently one which has been formed by 
processes e,:actly similar to th08e which have operated in 
the fonnatlOn of the quartz-tourmaline-cassiterite veins: 
::tOlutions have ascended by a fissure or possibly more than 
OI~e fissure (now r~presented by tourmaline veins) , carrying 
wlth th.em metallIc compounds which have been deposited 
part,ly 1I1 the central vein , partly in adjacent rock . The 
solutions appear t? have been somewhat poorer in boron 
compounds and ncher in silica than those which have 
operated in some of the tin veins of the district. 

The occurrence of fairly abundant wolframite in a creek 
bed on the western slope of the range, on the Federation 
Tin Mine , is referred to elsewhere. This has been derived 
irom a formation not yet certainly located i 1~ situ, but 
not far distant; the association of cassiterite and quartz­
tourmaline vein-stone is significant. and there can be little 
doubt that t,he wolframite occurs either in a shoot of ore 
in one of the located quartz-tourmaline.-cassiterite veins , or 
in a similar vein not yet discovered . 

In a later part of t.his report a description is given of 
the work done on the old Empress Mine (Section 5093K) I 
and of the flWhite Face" on this section.e a,) Here, in a 
quartz-quartzose formation, wolframite occurs in scattered 
crygtals and nests of crystals, with cassiterite. Gangue 
minerals are quartz, mica, and fluorite . The mode of 
origin is quite similar to that of the cassiterite, and the 
occurrence does not call for special comment. To the 
writer ' ~ kno\\"'ledge the presence of wolfram in this ore had 
not previously been reported, and although it does not 
appear to be present in payable quantities in the ore already 
exposed, any samples taken should be tested for wolfram 
as well as for tin, as richer shoots may occur. As discussed 
elsewhere, this deposit belongs to the quartz-quartzose type, 
which may perhaps be an extreme variation of the quartz­
tourmaline-cassiterite vein-type. 

Two shoats of bismuth ore occur on the Federation Mine, 
which have very promising features, and promise to become 
of commercial importance as producers of bismuth. These 
occur in the group of workings known as the Western Work-

(117) nd" i1tfra. p. 3'3. 
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ing.. and in the No. I Adit and the old Cnmbedand adit 
now known as Yates' Level. There does not appear to h.o 
any connection between the two occurrences, although the, 
afe not fa~ apart, and are undoubtedly genetically con­
nected. Little detailed. information is available concern­
!!!g the nature and structure of the ore-bodies in which 
the ?ismuth ~urs, ill the present state of the workings. 
but It appears 10 each case that the shoots of ore occur in 
normal tin veins of the quartz-tounnaline-cassiterite type. 
In Olle shoot a little bismutit..e (bismuth carbonate) W8i 

repor~ ~ occur, and in both case'S bismuthinite (bismuth 
sulphide) IS present. The gangue minerals are quartz and 
tourmaline. Some cassiterite is present in each case. The 
ore is partly oxidised, and the limonite present suggest. 
that pyrite may be found in the primary ore. In the 
writer's opinion these shoots are but local variations in nor­
mal quartz-tourmaline-cassiterite veins, in which one of tht 
accessory minerals of the typical vein becomes unusually 
abundant, and consequently economically important. Th~ 
shoots may merge into normal shoots of tin ore, but onll' 
prospecting can determine their &tent , and this is recom­
mended. 

Another occurrence to which reference must be madf 
belongs apparently to a different class of deposit to th08f 
mentioned above . Very little work has been done upon it 
and in consequence a detailed discussion of the ore-body 11 

nat:. possible. This work is described in another part of thiJ 
report.("' ) 

Although described undeT the heading of wolfram ores. 
the ore should strictly be termed a tin-wolfram-bismuth ort'. 
as all three metals are present; the tin content, however 
appears low, and wolfram and bismuth appear to have been 
the metals sought in the work which has been carried out. 

The metallic minerals present are magnetite, pyrrhotite 
pyrite , chalcopyrite, wolframite, bismuthinite, and ca&­
siterite. The gangue minerals noted are tremolite, diop­
side, quartz with some secondary talc and calcite. Lime-­
silicates also occur in the country rock in the vicinity, thiJ 
rock being composed of slates and sandstones of Pre-Silurian 
age. The result of a microscopical examination of thin 
sections of these rocks is recorded elsewhere. en) 

The deposit is a contact metamorphic ore-body, genetic­
ally connected with the intrusion of the granite mas&i/, 
which underlies this particular area. The occurrence o( 
cassiterite, wolframite, and bismuthinite in such a deposit is 
unusual. The occurrence of these minerals with qua.m 
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crystals is suggestive, and it is possible t~at the ~erals 
may have bet'n introduced by pneumatolytIc agen~les atu.:r 
the formaiion of the main contact ore-body. So httle eVI­
dence is available as to the occurrence of these minerals 
'n Ifilll. however, that the matter cannot be finally decided. 
It is worthy of remark that no tourmaline was noticed, 
and this mineral would be expected had the metals referred 
to been introduced by vein-forming processes such as those 
which operated in the formation of the tin d~posits ?f the 
district.. The presence of t in, wolfram , and bismuth m t~e 
dense pyritic body recorded in describing the property, .Is 
noteworthy: the relation of this pyriti? mass t? the maID 
(ormation on which work has been carned out, IS not clear 
in the present dilapidated state of the workings. 

C .- MOLYBDENUM ORES . 

Up to the present molybdenum ores have n~t pr~ved to 
be of economic importance in the South Heemskirk TIIl~eld, 
although molybdenite has been located at seve~al pomts, 
Rnd discoveries of richer ores may be made, particularly as 
the present high price of the .mineral. j.ustifies th~ p~ospector 
in keeping a sharp lookout III locahties where It IS known 
to exist. 

Molybdenite is known to occur in the district on Sect~oD 
4323M near the coast, 6922M charted in the names of LlpS­
combe and Hutchinson, about 1 mile west of Gap Peak, 
these two localities being well within the granite area, and 
at the Kelvin Mine (~ection 6095H) in the sedim~n.taries 
within a few chains of the granite contact. In addItion to 
the above, isolated specimens have been obt~ined from the 
Federation Mine in stanniferous lode-matenal, from Swee­
ney's Mine in pink granite, and the mineral was noted ~ 
litu in the granite on the Trial Harbour R.oad, ~bout ~ mlle 
from Remine, at the contact of the gramte wIth. sedunen­
taries. On Sections 4323.M and 6922M molybdeOlte occurs 
in small quantity only, disspminated through stanniferous 
lode-material. It is a primary mineral, introduced by the 
vein-forming processes, and thus forms one of the com-
ponent minerals of the tin-veins. . . 

At the Federation Mine the mineral was not seen In ntu, 
and the writer was unable to discover the exact locality on 
the property from which a fine specimen o-f. the mineral, 
now exhibited in the Geological Survey collectIon, Launces­
!;on, was obtained. On this property the mineral is cer­
tainly uot abundant. 
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In 8. side-cutting for the road on the descent to T "11 
Harbour from the main road and within abo t h· rI f th d .' uaC8mo 
de. expose c0';ltact. wIth sedimentaries, flakes of molyb-

e.mte were notIced In the granite. The mineral here cer. 
t?,mly appears ~ have been introduced after the cOllsolida­
t~on of t.he gramte by vein-forming agencies, for it is asso. 
CIated Wlt~ .narr.ow and very irregular aplitic-lookin veina 
T~ese aphtlc velDs. are from one-eighth to one-half ~nch i~ 
~~dth, and merg~ lOto the granite, molybdenite occupying 

~ central port.lOD of the veins. They have no re ular 
strIke, but may follow one course for a few inches andgthe 
~e~:r~und almost at .right a~glesJ app~rently dying out i: 

e Inches. _N~ mIcroscopIcal exammation of this rock 
was made, but It l~ possible that the apparent aplitic veins 
are not true aJ:lhtes" but that the molybdenite-bearin 
~ap~urs or s~JutlOns, 111 ascending through minute fissure~ 
In t e cons~hdated and cooling outer crust of granite not 
only deposIted their metallic burden, but also sli 'htl 
bleached and altered the grsl1Ite torming the walls of fhes~ 
!~~~~~' Unfor,tuna~ly the molybdenite is not sufficiently 

nt at thIS pomt to be of economic importance but 
the occ~rre~ce is i~tt:r~sting , and at once suggests' that 
prospe~tlDg m the VICIDlty may disclose localities in which 
the, velD-forming solutions have been more active and in 
whIch more of the mineral has been deposited. ' 
T~e occurren,ce ?f ,molybdenite at the old K elvin Mine, 

Sec~lOn 6095M, IS distinct from any of those described above 
~t IS t? be. reg~etted that the ore was not available fo~ 
lllspecbon In SitU. As described elsewhere it occurred 
on the dump.-heap of a.n old adit, now comple~ly collapsed 
but the speClmeD:s avaIlable did not indicate that the min: 
eral was present In payable quantities. 

At Mayne's Tin Mine a specimen was obtained frbm the 
face. of the No. 2 Ope~-Cut,. showing a splash of molybden­
Ite In quartz-tourmalIne veillstone, which carries tin No 
other occurrences of the mineral were noted on th~ pr 
per~y. This vein is in sedimentary rocks within a fe: 
chams of the granite contact. . 

D.-LEAD AND ZINC ORES. 

Lead and zinc ores are known to occur in the district. 
but although small quantities or each appear to have been 
sent away, the ores have not up to the present been shown 
to be or great economic value. 

18S 

Galena is present, w,ith some tetrahedrite, chalcopyrite, 
iphalerite, pyrite, and cassiterite, in a gangue of quartz, 
o"urmaline, siderite, and fluorite, within the borders of the 
rranite at the old Globe Mine, on the southern slope of Mt. 
Agnew. Owing to ita affinities with the tin-deposits of the 
.1istrict, this particular deposit has been described else­
'here,( 110) ana the opinion expressed that it forms an inter­

lIlediat.e type between the tin-veins and the silver-lead veins. 
~ me silver-lead ore appears to have been hand-picked and 
-hipped, but apparently the quantity was not lar~e. 

UalE:na also occurs in small quantities at Sweeney's Mine, 
but it is of no importance commercia.lly. This property has 
also been described elsewhere,C 7l

) and the mode of origin 
or the ore-deposit discussed. 

Sphalerite (zinc-blende) is present in both the ore 
deposits referred to above. At the Globe Mine it is an 
accessory mineral, of no importance as an are of zinc. At 
Sweeney's ~line, however, it is more abundant, and forma 
in places the bulk or the deposit, which is being prospected 
as a tin mine. The ore is complex, containing abundant 
sphalHite and pyrite, with galena, stibnite, chalcopyrite, 
cassiterite, quartz, siderite, fluorite, and tourmaline. With 
the exception of sphalerite and pyrite (the latter being 
rairly abundant), the metallic minerals mentioned are pres· 
ent in small quantities only. Sphalerite in places forms 
the bulk of the ore. The mode of origin of the deposit has 
been discussed elsewhere, and the opinion expressed that it 
belongs to the high temperature deposita, and probahly 
forms an intermediate type between the true tin deposita 
and the silver-lead type of the Zeehan field. Very little 
work has so far been done on the property to open up the 
deposit. From some of the surface exposures it appears 
that the ore may have a value as an ore of zinc if the demand 
arises, but no definite opinion can be expressed until fur­
ther information is available as to the shoots of ore, their 
size, and the distribution of the minerals therein. 

About one-quarter mile to the north-west of this deposit, 
and apparently on Section 5362)1, is a narrow vein of sphal­
erite, width from 1 to 3 inches, exposed in the bed of a 
creek. It is of no commercial value, but is interesting and 
worthy of record as a local variation in a vein which should 
probably be classed with the tin-veins. 

About one-qua.rter mile north-east of Sweeney's Mine 
another outcrop of sphalerite was reported as occurring in 
the bed of a creek, but the writer did not succeed in locat-

("') Vide pp. 162-104, '07-409. 
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ing th~ ou~ro.p. it? the thick scrub which covers the hit 
~~f;~.In tlus VICllllty. This outcrop is probably on Sectil 

It is .no~ewortby that the three deposits referred to a 
occur wl~hlll ,a short rlistance of each other J and that th 
~lobe MIne, 10 ~he ore of which sphalerite is also resent 
IS 0!l'Y a s~ort distance Lo the east, while the miner;' is n 
nO~lceable III an'y of ~he: other veins of the district which a,.,. 
allIed to the. hn.vel~ls. (The zinciferous deposits of th 
Comstock ~eglOuJ whICh carry magnetite also, are exclude! 
and .ar~ dlsc~ssed below.) This association is su estive 
and It l~ pOSSIble that all have been derived from g! singl~ 
magmatic reservoir in which the process~s of differentiation 
had cause~ a greater concentration of zinc compounds tha.a 
occurred ill some f!f th~ other reservoirs which gave rise to 
the more normal tm·vellls of the district. 

:ts ~ema::k~d above, ,these deposits of zinc ores are, in th 
wnte~ s ?pllllon. ~e?etlCaI1y connected with the tin veins of 
t~e dIstrIct, and It IS doubtful whether in a strict classifica. 
tlO~ the'y should be separated therefrom . It has beeD 
:olt~ced m the course of exammation of Tasmanian mining 

e s by o,fficers of the Geological Survey that anyone com. 
pon~nt mllleral of a particular vein·type may locall re­
d?mmate o~er the economically important mineral, an~ !al" 
gIve the vem at th~t particular poiut a facies distinct from 
th;t of the type.vem, In this case, therefore the deposit. 
re erred t? ,above ,should probably be classed'as variatiollJ 
of the pyrttI~.~a~81terite vein.type, 

In the adJolllln~ Comstock district zinc ores have been 
p::ofitably ~ork~d In the past, but it is not proposed to deal 
w~th ,these In thiS report, On the outskirts of the Comstock 
dIstrICt, however, and really belonging to th II k· L d' t . t' d . e eems lr& 
. IS nc , IS. a eposlt to which :eference must be made. Thb. 
IS on .SectlOn 6667M, charted In the name of H, D. Marsh 
and situated a?out 2 miles east of Mt. Agnew. The section 
has been descrI~ed elsewhere,(172) and reference is also made 
~ the ore d.ePf!slt (17') froll1 the point of view of an iron Ore 

he deposIt IS a cOII~act.n!etamorphic one, consistin of 
magnet~te and sphalente, With a little pyrite and diop~de 
se~pelltllle, chlorite. talc. and phlogopite as gangu~ 
mInerals. 

The magnetite al~d sphalerite are irregularly distributed 
through the deposit, occurring sometimes in fairl ure 
~ggreg~tes?f one mineral or the other. which may be !e!ral 
lDches III WIdth, and also closely intergrown. In the course 

("') Vilk infra, pp. 412-416. (171) Vide infra, p. 1~. 
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f the work carried out in the past, the purer zinc ore was 
Iland·picked, and with satisiactory results 80 far as the 
~rade of ore obtained was concerned. The Government 
Assayer's return for a grab sample taken by the writer from 

beap of about 4 tons of picked sphalerite indicated 40-S1 
JW'r cent. zinc and 20'4 per cent. iron. This shows that it 
aas been possible to hand·pick the ore to a high grade, 
although in actual practice it appears to the writer unlikely 
'hat it will pay to work the deposit in this way, as a large 
&mount of the are consists of intimately.mixed magnetite 
and sphalerite. The ore exposed in the present face over a 
width of 10 feet assayed 7·39 per ceut. zinc and 23·4 per 

nt, iron. 
The mode of origin of this deposit is very different to that 

of the zinc ores described above, which are allied to the tin 
veins. Immed.iately following the intrusion of the huge 
eranite mass into the overlying sedimentary rocks, but pro· 
t.&bly before its consolidation, mineralising solutions from 
the molten mass penetrated the adjacent rocks, carrying 
metallic compounds. Probably beds which offered special 
facilities to the solutions, which were at a high temperature 
and under very high pressure, were penetrated, whilst 
)thers escaped. The metamorphic effects on all the sedi­
mentary rocks near the granite mass must have been intense, 
and it is not easy to distinguish between these effects and 
those of the mineralising solutions. It seems clear, how­
ever, that certain beds (perhaps more calcareous than the 
IUrrounding ones) were penetrated, and the rock·material 
ACtually replaced, its place being taken by compounds intro· 
duced by the solution from the intrusive magma in which 
magmatic differentiation bad been active in effecting a par­
tial concentration. Thus the ore.deposit was formed by the 
replacement of the material of the original sedimentary 
rOCK by metallic and non·meta1lic compounds derived from 
the adjacent intrusive igneous rock·mass. It is clear from 
the minerals formed as a result of this action that the 
deposit must have been formed at a high temperature. The 
magnetite is, of cour se, a primary mineral, and there is 
nothing to indicate tha.t the nature of the deposit would 
change in any of its essential features if it were prospected 
at a greater dep.h. 

E.-~ICKEL ORES. 

At one locality in the district (Trial Harbour) a deposit of 
nicke·l ore occurs, on which a small amount of work has been 
done. 
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Details of the work carried out are given elB&­
where.(174,) As remarked there, it is unfortunate that very 
little information is available concerning the results of this 
work. 

The ore present is mainly pelltlandite (sulphide of nickel 
and iron, Fe Ni S), with a small amount of pyrrhotit6, 
these minerals being closely associated with magnetite. 
The minerals occur in serpentine on Section 892-M, 80 
acres, originally granted. as a nickel reward section: it i.e 
about one-half mile east of Trial Harbour. 

Serpentine from the locality has been previomly 
described ,(175) and a microscopical examination has shown 
that abundant residual fragments of olivine are present, 
indicating that the serpentine has been derived from a 
peridotite: brucite [magnesium hydrate, Mg (OlI),l, and 
magnetite are present in the slide examineq. 

Secondary miuE'rals are well developed in the serpentine 
exposed by the workings; these are described in more detail 
elsewhere,(176) but may for convenience be briefly enume­
rated at this stage. Those determined wer~ arragonite. 
calcite, magnesite, dolomite. selenite, brucite, deweylite, 
chrysotile. opal, chalcedony, limonite, pyrolusite, and mag­
netite. 

The secondary nickel mineral garnierite (hydrous silicate 
of nickel and magnesium) is also present. 

A close examination of various specimens (which carry 
up to 20 per cent. nickel) shows that pentlandite is fairly 
well disseminated through the specimens. It occurs in 
minute grains, in granular aggregates, and in vein-like 
streaks, always closely associated with granular magnetite. 
The mineral is light bronze-yellow in colour, has a hardness 
of about 4, bronze-coloured streak, and metallic lustre. 
Some grains show cleavage faces: it is non-magnetic. A 
few particles of a mineral which could not be distinguished 
with certainty from the pentlandite were found to be mag­
netic: these are doubtless pyrrhotite: they also react for 
nickel as well as for iron. The pyrrhotite also appears to 
be intimately associated with the pentlandite. 

The assay results of samples taken from the heaps of ore 
at the mouth of the adit and from the face of the drive are 
interesting: (171) they show that some of the ore is high 
grade, and that the serpentine is nickeliferous in placet. 
where no nickel minerals are noticeable in the rock. 

As there is no well-de1ined ore-body exposed in the pre­
sent workings it is important to try and determine what 

( 174) Vide i~fra, pp. 416-42l. 
(tI'II) Vide #"pra, pp. 41-47. 

( 17S) ViM #ltpra, p. 04 . 
.m) Vide infra, pp. 418, 419. 
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iactors govern the distribution of the ore in the serpentine 
rock. 

There are no noticeable walls: the <lore" apparent~y 
merges into the serpentin.e, and it will be shown that lD 

reality the tenn~ are ~terchangeabl.e, and that the 
nickeliferous rock IS a varIety of serpentl~e. . 

On examining the available worklllgs (which are 
described elsewhere) (178) one is immediately st.ruck by the 
.bundance of secondary minerals developed In the. ser­
pentine. Thf' rock is trave~sed in all direct~ons by .velllle~ 
carrying these (mostly calclUn;t and magnesl:U~) mlllerals. 
many of them are stained ,,:ith green g~rlllente (hydrous 
tilicate of nickel and magneSIUm). In view of these ~acte, 
one is faced with the question as to whether the depOSIts of 
uickel ore can be of secondary origin. The $arnierite cer· 
tainly is secondary, b~t the writer i~ referrmg mo~e par­
'icularly to the depOSits of pentlandlte: can the .n?h ?re 
which does exist in places, be the result of the preClpltatlO.n 
of sulphides from solutions whi~h have gathered the~ 
nickel content (just as other solutIOns have gathe~ed. then 
magnesium and calcium content) from the serpentme rock' 
The question is an important one. . . 

At one spot in the No. 1 Ad~t,C7~) .where pentlandlte IS 
fairly abundant in the serpentme, It IS seen to occur also 
Dcitlded in veins of green deweylite which traverse the 

rock. This occurrence in a mineral which is undou~tedly 
wcondary does not ~t first s~g~t appear to be CO~Slstent 
with a theory of prImary ongm for the pentlandl~. .A 
doser examination, however, shows that the deweyl.lte 
IOmetimes replaces the serpentine, and hence ~he sulphIde 
mineral contained in the serpentine would remam u.Daltered. 

nd entirely included within the ~condary deweyhte when 
tbat mineral replaced the serpentme. 

On the wbole the ervidence appears to point to the 
vrimary origin ~f the pentlandite,. and th~ .writer is of 
'lpinion that the nickel wa.s pr~sent m th~ ?rlgmal t;nagma, 
erysta.llising as pentl~n.d lte. III the Orlg'lnB:1 baslc rock 
peridotite), and' remammg In that form durmg the subse-

quent serpelltillisation of the rock-~ass.. . 
Its close association with pyrrhotite, a pnmary IDlneral, 

Ild with crystals of magnetite, strengthen this convicti<~n. 
Recent authorities do not appear to regard pentlan~It.e 

as a mineral which is deposited in zones Jf secondary enn.ch. 
ment but ratheT as a mineral which usually crystalhses 
from 'the magma as an original rock constituent, although 

(171) Vide ,,,,fra, pp. 41,f)--.f.21. (1":1) Vid6 infro, p. 417 . 



• 

188 

~t may in ~me cases be depos:t.ed from solutions in "ected 
~nto. fissures 10 the so~idifying rock. the metallic comp~und8 

aVlllg accumulated In these solutions owing t th t' 
of •. d'fT " 0 e ae lOll magmatllC 1 erenbaholl. 

In his" Genetic Classificat~on of l\1inerals/'(UO) William 
H. E~m~ns places pentlandlte among the minerals which 
occur l,n 19neou.s rocks, and doubtfully among those which 
?ccur III deposits of mod'erate. and shallow depth. with 
Igneous rocks near by: accorclmg to this authority it is 

dn?~ known to occur in deposits formed under any other cou­
ltions. 

Thus, the pen~landite may be regarded in this case as a 
t~e prlI~1ary mmeral, and one which is really a rock con­
s Ituent Just as the olivine is. 
. Ithremains ~ refer to the dist.ribution of the pentlandite 
~ t e serpenb~e .. T.he factors detennining this distribu­
tilon a~e uncert:atn; It 1.S ~lear that a concentration has taken 
p ace 1~ certaIn I.ocahhes, while in others the mineral i8 
almost If not enhrely absent from the serpentine Th' 
~ocal co~centration, h?wever, does not appear to be co~~ 
ec~ tn any way wIth vein-f~nning processes: there is 

no \\~lI-d~fined lode:channel which can be recognised and 
!?110\\ ed m prospectIng operations. The uneven distribu­
Ion of the ore has been determined by the operation of 

!he 1rocesses of magmatic differentiation which were active 
10 t e molt~n magma. Under the action of these pro­
cesses, certam of the more basic constituents with rt' 
of the metallic compounds present in the m'agma : :l~ 
to s~gregate, lind while th~s action was stiB pro'cee:in

e 

coohng ?f. the magma conti.nued, and eventually the whoY~ 
mass ~ohdlfi~d. T~us the n:ckel ore is included in the rock­
mass 10 bodIes of Irregular shape and size, and no forecast 

b
cand' be made as to the extent or distribution of the ore 

o les. -

P.-IRON ORES. 

. Th 9 primary iron ores of the district are not of economic 
Importance. 

lrregu~ar mas.ses of magnetite occur in the ser ntioe 
but not l~ suffiCient quantities to prove of anv value as ~ 
source. of Iron ore 011 a commercial scale. -

At lIltervals round the edges of the granite- l1Ulssij con­
t~c:hmetamorphi~ deposits have been developed, and in'most 
o ese, magnetIte IS abundant. As magnetite carries up 

(110) <. Economic Gt'ology," Vul. Ill ., No.7, Oct.-Nov., 1008, p. 6'!O. 

to 72 per cent. of metallic iron. it is highly prized by iron 
"melters as an iron ore, when deposita of sufficient size occur 
Iree from deleterious substances. Hence these magnetite 
deposits were examined'. Jt was found, however , that with 
the exception of the depooit at the Tenth Legion Mine, 
Comstock (briefly referred to below), none of the contact 
ore-bodies was likely to prove of value as a source of iron 
ore. 

On Section 1392-M, about three-quarters of a mile east­
south-east from Mayne'S Tin Mine, is an occurrence of 
wolfram-bismuth ore, associated with magnetite and pyr­
rhotite. The property is described elsewhere.(U') The 
magnetite in this deposit is associated with sulphides, and 
does not occur in sufficient quantity to be of any value. A 
few chains to the north-east of the workings is an exposure 
of a body of dense magnetite with limonite, on which is an 
old prospecting shaft a few feet deep . The quality of the 
surface material appears good, but it is probable that sul­
phides will be encountered at no great depth, although the 
magnetite. itself is primary. The extent of the deposit 
could not be determined, as the outcrop occurs on a hillside 
covered with dell.S€ scrub. The situation is rather inacces­
sible with present facilities, and it cannot be said that this 
deposit presents sufficiently promising features to warrant 
exploitation as an iron ore. 

On the Agnew Creek, north of the Trial Harbour Road , 
and near the pack track to the Federation Mine over the 
southern slopes of Mt. Agnew . is a contact metamorphic 
deposit in the slates, almost at the contact with the intrUSIve 
granite. A more complete descript,ion of this deposit .is 
given elsewhere,(182) and although magnetite occurs. ~ 
granular aggregates and more or less lenticula.r bands , It IS 
associated with sulphides. and in small quantities only. and 
cannot be regarded as of economic importance. 

On Section 6667-M, charted in the name of H. D . h-larsh, 
and situated about 2 miles east of Mt. Agnew, and to the 
north of the Trial Harbour Road, is another contact meta­
morph:c deposit whjch appears to have been regarded as a 
possible source of iron ore. The work done on this deposit 
is described in a later part of this report.eU

) The width of 
the deposit as exposed varies from 8 to 15 feet. Magnetite 
is abundant. and is associated with sphalerite. a little pyrite , 
and lime-silicates. Pure masses of magnetite a few inches 
in width do occur. but as a rule more or less sphalerite is 

CI.) JTifJl' infra, PT'. 399- 401 . (III) ViM infra, pp. 409-411. 
(I., ride infra, pp. 41 :.!-415. 
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present. The small width of the pure magnetite ba.nds, and 
the presence of sulphides of zinc and iroD, preclude the 
possibility of the ore being utilised for its iroD. content. 

On the same sectioD, which is covered with very dense 
(and in places impenetrable) scrub, other magnetite-bearing 
deposits occur. as indicated by the erratic behaviour of the 
compass needle, and other deposits may possibly be located 
which will prove of more value than the one referred to 
above. 

About a mile north-north-west of Section 6667-M 
described above. is an important deposit of iron ore at the 
Tenth Legion Mine. Since this mille belongs to the Com­
stock district, it is noL proposed to refer to it in detail in 
this report. It has been previously described by officers of 
the Geological Survey. and the reader is referred to these 
reports for further infonnation. (I"') At this mine there 
is a large deposit of magnetite with some lime.silicate 
minerals, but where exposed, the ore is free from sulphides, 
and carries no minerals which could be regarded as detri. 
mental to its use as an ore of iron. The magnetite is cer. 
tainly primary, and the formation is a contact metamorphic 
deposit. Small amountoS of sulphides may be found below 
water-level, but there is no indication of their presence on 
the surface, and if a local demand arises for iron ore, this 
deposit is certainly worthy of attention. 

(4)-ALTERAT ION OF TUE WALL-ROCK BY THE MINERAl.ISING 

SOLUTIONS. 

In dealing with the alteration of the wall-rocks of the 
lodes by the mineralising solutions, it seems advisable for­
the sake of convenience to deal separately with the ore­
bodies in igneous and in sedimentary rocks, since the effect 
produced has been different in each case. This is not sur­
prising when the differences in the two classes of rocks are 
kept in mind, these differences being due to texture. mineral­
ogical composition, and chemical composition, the two latter 
being of course to some extent inter-dependent. Variations 
in the nature of the mineralising solutions, and in the con­
ditione under which those solutions have been in contact 
with the wall-rock, will in certain cases produce different 
effects on any given rock. 

(1It)« Ht"p(wt on th6 Iron and Zine..Lead Ore Oeposits of the Comstock 
Di'ltrict," b~ G .. l, Waller, 1009, pp. 3-10, 14-1R. Also Goo!. SUn' Tas. 
Bullt>tin 8, pp. 41:'1,49. 
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(a) Ort-bodit. in 19ntOUB RockB.-This question of :e 
alteration of the igneous rock when the latter for:ms e 
wan of the ore-body has in reality been. referred to In deal; 
ing with the dillerent types of ore-bod,... In the c .... 0 

th anite it has been seen that the alteratIOn has been 
in:e;s~, an~ that much of the or~ .is in real~ty granit:e ~hich 
has been altered by the minerahsmg solutlOns. .This 18 the 
" vein-rock" of the tin veins. Vapours ascendmg ~y nar­
row fissures not only deposit their load of .~etalhc ~nd 
non-metallic compounds, but under the cond~tlOns .of hIgh 
temperature and probably high pressure , :-vhich ex~sted at 
the time, the chemical a.ctivity of the solutIOns was mtense, 
and the granite forming the walls of th? fissure was 
attacked. The felspars and mica of t~e g~amte succumbed 
to these attacks, and were ~eplac~d. lD diff~ren,t cases. by 
tourmaline, quartz, white mIca, PInlte, ca.SSltente, pr~lte. 
and small amounts of other metallic min~rals. The orlgmal 

uartz of the igneous rock usually remams unal~r~, The 
~mount of this alteration varies consi.d~~ably. m different 

The simplest is that in which 8 SIlicificatIon h~s taken 
cases. \. . t' . h ch even place, with perhaps a slight tourma lllIsa lon, m w 1 

the felspars and mica have not been corople,tely altered. 
In the extreme case, the bulk of the rock IS formed of 
irregular masses of tourmaline and quarttZ, the forn: er 
mineral occurring in radiating masses, .the latter formlDt the ground mass and the whole rock belllg altered to suc 

xtent that 'no trace of the original structure of the 
an e .' d' t t e to igneous rock is retained . Vanous mt.erme la e ypes ar 1 
be found, in which the alte ration has been more or ess 

intense. ed b t 
Occasionally the felspars have been replac y OUT-

maline needles in such a way that the crystal ~orm of the 
felspar is retained, although the pseudomorph lS compose~ 
of aggregates of tourmaline with small amounts of quartz it 
cassiterite may also be present. This structure, althou~ 
noticeable in a few cases, is not ~ . well ~evelop~d as rn 
the Stanley River district, where 8nmlar vern-forming pro-
cesses have been active·e U

) . 

The extent to which this alteration has extended, lD the 
granite on either side of the centr~l fissure by w~lch t~~ 
va ours and solutions have been lDtroduced. vanes co 
siler ably : it may be only about an in.ch, ?r as much as 6 
f t In the true veins the alteration IS usually more 
i:e~s6 near the central fissure, a~ld b~come6 less marked as 
the vein-rock merges "into gralllte:~ the case of those 

(!Ii) ride Goo!. Sun. Ta'. Bullfltln 15, pp. 32, 104 -106. 
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deposits which are more nearly related to igneous dykes, 
this difference is not appreciable, and when examined in 
detail it is seen that the boundaries of the deposit are well 
defined, and that the adjoining granite is little altered, 
i.e., the true wall-rock in these cases has almost escaped 
alteration. Intermediate types exist., but the difficulty of 
distinguishing between veins and dykes has been discussed 
elsewhere. ("') 

The presence of cassiterite and other metallic minerals 
has been mentioned. These minerals are present in vary~ 
ing amounts" and minerals developed in the wall-rock of 
one vein may be entirely absent from that of another. Of 
the minerals which accompany cassiterite, pyrite is the com­
monest: the others have been enumerated in describing 
the vein.types. The abundance of the metallic minerals in 
the wall·rock adjoining the veins varies directly with the 
distance from the vein. While there may be rich values 
in the wall·rock actually adjoining the central vein, these 
may die out altogether a few inches away in the granite, or 
they may extend for several feet. There is usually an 
appreciable development of cassiterite in the wal1·rock, even 
when this does not show signs of intense alteration: this is 
shown by the results of assays of samples from different 
localities. 

It is not unusual to notice that the granite in the neigh. 
bourhood of the tin veins is a good deal softened, and a 
close examination shows that this softening is due to a par· 
tial or complete kaolinisation of the felspars of the wall· 
rock, where these have not been replaced by the mineral is· 
ing solutions. This alteration is undoubtedly partly due 
to the action of surface waters carrying carbon dioxide in 
solution, but it may also be due in part to the action of 
the mineralising solutions. 

Mention has been made only of the alteration of the 
igneous rock in the case of simple fissures. It sometimes 
happens, however, that several parallel fissures have eacn 
a110wed of the introduction of minera.lising solutions. 
A Iteration of the granite has proceeded outwards from each 
of these fissures as indicated above, with the result that a 
broad mineralised zone has been fonned. It is interesting 
to note, however. that in some examples of this class of 
mineralisation, the alteration has been different from 
adjacent fissures: in one case tourmaline may be abundant 
and no mica noticeable. while in another mica may be 
abundant and tourmaline quite subordinate in amount. 
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This is not difficult to explain, however) for the minerals 
developed in any given rock by mineralising solutions must 
depend upon the composition of those solutions (as well as 
upon temperature and' pressure), and a variation in the solu· 
tions from point to point is to be expected. It is this varia· 
tion which has resulted in the formation of different 
minerals adjacent to different fissures. 

(b) Ore·bod't's in S~dimentflr!l Rock".-The alteration of 
the wal1·r .... ~ks by mineralising solutions when the rocks are 
slates and sandstones, has been different to that. of the 
igneous rocks. 

In the case of veins of the various types described, the 
noticeable effects are silicification and tourmalinisation. 
The locality where these effects are best seen is at Mayne'S 
and the Kelvin Mines. Here it is seen that the composition 
of the rock has largely detennined the nature of the second· 
ary alteration which those rocks have undergone. Where 
t.hey have been fairly pure sandstones, the rocks have been 
hardened and silicified, and occasional vughs of crystalline 
quartz developed. "'hen interbedded with more argil­
laceous bands, the latter are replaced by black tourmaline, 
while the arenaceous bands are silicified. The result of 
this action is that some of the wall·rocks are remarkably 
banded, alternate bands consisting of white quartz and 
black tourmaline. The extent of this alteration is very 
variable, and is determined, at least in part, by the inten· 
sity of the vein.formillg action in the main fissures which 
have given action to the solutions. Thus in some instances 
narrow , .. cinltits of quartz and tourmaline, less than one­
half inch In width, were seen cutting across the bedding· 
planes of the sedimentary rocks, and extending outwards 
from these were bands of black tourmaline (replacing argil. 
laceous strata), tapering out within a few inches of the 
fissure. With some of the more important quarlz·tour. 
maline veins, however, the alteration extends for several 
feet into the surrounding rock. It is worthy of note that 
garnet is developed rather abundantly at some pointe in the 
vicinity of the ore-bodies in this locality, but this may be 
a contact metamorphic mineral, developed by the intrusion 
of the huge mass of granite a few chains away. 

In addition to quartz and tourm'aline, small amounts of 
cassiterite and pyrite are sometimes developed in the sedi­
mentaries which form the wall·rocks. 

\Vith regard to the contact metamorphic dep06its, several 
of which occur in the district, the alteration of the wall­
rocks is different. The various deposits are described elsp· 
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wbere, and from what is said there, it will be seen that in 
most cases the" walls" of the deposits are indefinite, and 
it is not always easy to say exactly where the deposit ends 
and the true country-rock commences. In several cases 
these are replacement deposits, and certain bands of the 
country-rock are completely replaced, while others, alter­
nating with the former, are little altered. Thus there may 
be a gradual merging into the country-rock. Again, these 
deposits usually occur in close proximity to the granite, 
and in a region in which the whole of the country-rock is 
metamorphosed, 80 that it is very difficult to determine 
which of the secondary minerals developed in the sedi­
mentaries are due to the contact metamorphic effects of the 
granitic intrusion, and which are due to the action of the 
mineralising solutions. Chlorite is fairly abundant in one 
instance, while in most cases various lime-silicates (tremo­
lite, diopside, lime-garnet, &c.) are present more or 
less abundantly, and it would appear that portion 
at least of the lime and magnesia entering into the com­
position of these minerals has been introduced by the ore­
bearing solutions. Amphibole and biotite, which are also 
pre6ent in some cases, may have been developed by the 
mineralising solutions. 

(5)- THE STRUCTURE OF THE LODE FORMATIONS. 

(a) Gen,ral.-On the whole, the structure of the lode 
fonnations of the district is comparatively simple, and has 
occasioned the mining companies concerned little trouble. 
In a fe.w exceptional cases, however, the structure is more 
complex, and the structural features have not been quite 
so readily interpreted. 

It is proposed to first touch broadly on some of the gen­
eral structural features, and then deal more in detail with 
particular vein-types. 

With regard' to continuity to depth, always a question 
full of interest to the mining community J and one of vital 
importance to the permanence of the field, indications are 
very favourable so far as the tin lodes of various types are 
concerned. From the discussion of the genesis of the 
deposits elsewhere in this report, it will be seen that the 
writer's opinion is that both granite and ore deposits are 
intimately related, in that both are believed to have been 
derived from the same intrusive igneous magma. The outer 
crust of the granite mass is held to have first consolidated, 
and into fissures formed in the cooling rock probably by 

contraction, metallic compounds with vapours and solutiolls 
at a high temperature, and of intense chemical activity, were 
injected from reservoirs deep in the heart of the igneous 
mass, where they had collected under the action of dif­
ferentiation processes. In many cases the vein-fonning 
processes continued not only to the border of the igneous 
rock-mass, but still further outwards into the surrounding 
sedimentary rocks. From this general statement it will be 
seen that where tin veins occur in the sedimentary rocks 
adjacent to the igneous contact, as, for example, at 
Mayne'S and the Kelvin Mine, the tin values may be 
expected to continue not only to the contact with the 
granite, but into the heart of the granite mass itself. It 
will be clear from what has been said that there will be & 

downward limit to the tin veins in the granite itself, but 
that this limit will be at a very considerable depth below 
the original surface of the granite; measured from this sur­
face, the limiting depth would not be likely lo be reached 
by mining operations. In the long period which has fol­
lowed the cessation of igneous activity, the cover of over­
lying rocks has been partly removed by erosion, and in 
some cases the granite itself deeply dissected. The ques~ 
tion then arises: " Has the granite been eroded so deeply 
that only the stumps of the tin veins are left 1" The ques­
tion is an important one, and deals directly with the struc­
ture of the tin veins. It is not possible to say with any 
degree of accuracy the amount of erosion which has actually 
taken place, but from a study of the area the writer is of 
opinion that the structure on the whole is favourable to the 
continuance of the tin ores to considerable depths below the 
present surface. The granite has been deeply dissected in 
places by the various streams, and where outcrops have been 
exposed by such dissection, there is no appreciable change 
in their character, from the exposures on the higher ground 
several hund'red feet above. 

The occurrence of minerals such as sphabrite and galena 
in some quantities in certain of the deposits as described 
elsewhere(1I7) is to be regarded as a favourable indication as 
to the probable continuance of the tin ores to a depth, for 
the occurrences are interpreted by the writer to indicate 
a partial overlapping of the zones of high and moderate 
temperature minerals, as discussed in another part of this 
report. Should this interpretation be correct, the occur­
re'llCes noted must be taken to mean that denudation has 
removed the bulk of the deposits fanned in the upper zone 

(I~) I 'if II' kfI}Jl'a, 1'1'. 162 - 16~, 18:!-184. 
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(situated mainly iu the sedimentary rocks overlying the 
granite. these sedimentaries having also been largely 
removed) . and that the mineral deposit is likely to continue 
to considerable depths below the exposed outcrops which 
have been located. 

Thus the structure of the tin veins is apparently favour­
able fo~ th~i~ continuance to depths beyond the reach of 
economIC mIllIng. 

Another important aspect of the question of structure is 
the influence of faulting of the lodes. Little definite infor­
mation i:; available on the subject , owing to the compara­
tively small amount of developmental work carried out. Up 
to the present time, however , none of the workings have 
disclosed any appreciable faults, although some of the sur­
face outcrops appear t.c be displaced a few feet. This is the 
case on the Federation Mine, in the central and south­
western portions of the property, where quartz-tounnaline 
outcrops can sometimes be traced for a considerable dis­
tance, when they apparently disappear, button-grass cover­
ing the surface, and fresh outcrops of similar material may 
reappear a few feet to one side or the other of the line of 
strike. These dislocations are of small extent on the sur­
face, and so far as can be judged from information avail­
able, fauUing has not occurred to such an extent as to 
impair the value of any of the known ore-bodies. 

(b) l't'ins.- Dealing with the tin ores more in detail, the 
internal structure of the various types of veins has already 
been described, and the minerals occurring in the central 
portion or vein-stO ll e, as well as in the ore bordering this 
central vein, which has been called the vein-rock.(lS!) In 
most instances where the various types are developed in the 
granite the structure of the deposit as a whole is not com­
plex being that of a simple vein. In some examples several 
fissu~s more or less parallel, sometimes unitin~, form a lode 
system rather than a vein. In such cases strlps of granite 
between adjacent veins of the system may be so altered as 
to form lode material. 

An example in which the mineralogical composition is 
that of the quartz-tourmaline-cassiterite veins, but in which 
the structure is not that of simple vein-stone and vein-rock, 
is to be found in the case of Gray's Lode, on the Federation 
Mine. This. is referred to elsewhere, but as the occurrence 
is unlike any other 80 far opened up, it merits detailed 
description. The striking features are that rich tin occurs 
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in a laminated quartz-tourmaline stone, and that. through­
out .the .whole of the sections exposed, although black tour­
malIne IS abundant, no green tourmaline is to be seen-an 
unusual feature of the ore-deposits in this district. There 
&~e two trenches, each cut partly across the formation, one 
.h~htly lower down the hill810pe than the other, the two 
bemg only a few feet apart. 

~n the lower trench the western zone for ti feet is charac­
ter~sed by the presence of muscovite mica, and carries a 
senes of parallel threads of tourmaline in a yellowish 
groundmass of greisen. These threads sometimes cross each 
other, but it is evident that impregnation has spread out­
w~ds f~om a central fissure to a rather variable extent. 
ThlS grelse~ me~ges into a hard white quartzose variety of 
lode materla~ ~lth a little black tourmaline. The quartz 
oftEn. shows IdlOlllorphic outlines. The tourmaline is pres­
ent 1n scattered crystals and aggregates, in well-defined 
nodul.es, and .filli~g minute fissures which cut through the 
rock lfi all duectlOns. A study of these tourmaline-filled 
fissures shows .that they generally intersect without displace­
ment ; sometllt;tes, however, there is a noticeable displace­
ment. Two .vems may mlite for a short distance and then 
separate. agam; at ,times there is ~ marked development of 
tourmalm.e, extendlllg for several mches, at the intersection 
?f two mmu.te vein lets, showing that the action has been 
mtense at thIS point. This fact is significant. 

In the face ?f this l.ower treo?h is exposed soft, partially­
decomposed, lron-~tallled gramte of fine-grained texture, 
cut through by vemlets of black tourmaline. 

In .the upper, trench, 6 feet furt.her south, this section is 
practically contlIlued, with a sl ight overlapping at the lower 
end, ~he~e the tourmahne-bearing white quartzose lode 
lIlah,',nal I ~ exposed , followed by decomposed iron-stained 
gramte wlth tourmaline veins. Some portions are mica­
ceous, and on the s~uthern. wa~l of the trench in partiCUlar 
IS a mass of yellOWIsh g l'~ISeJl]s~d granite, cut through by 
.bundan~ qu~rtz-tourmahne vems, extending for 10 feet. 
Fro!ll thiS p~}lnt to the face there is abundant black tour­
mah~e .. Thls ~urs in masses of irregular shape, up to 3 
fe~t III WIdth, wlth occasional masses of white quartz, which 
tVldently repre~llt a later filling of cavi ties in the earlier­
formed ~urmahne. These masses of quartz are lined with 
~lassy prtsms of q·uartz which project i nwards, showing that 
.h~y are true .geodes. Many of the prisms are doubly ter­
mmated, restmg loosely on earlier-formed crystals. It is 
noteworthy that some of the geodes are lined with chalce-
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danYI showing a botryoidal babit, this in turn being in some 
instances encrusted with transparent quartz crystals. Most 
of the quartz crystals in these geodes are less than one-half 
inch in length, and less than one-eighth inch in diameter. 

The quartz forming the base on which the crystals rest is 
penetrated by abundant finely crystallised prismatic needles 
of tourmaline. These show terminal faces. and have crys­
tallised out on the inner lining of a cavity which has after­
wards been filled with quartz, including the projecting crys­
tals already formed. It is very noticeable that the masses 
of black tourmaline are edged on either side by white quartz 
with a very little disseminated black tourma.line. The 
quartz is crystalline in structure. On the edge of the quartz 
and tourmaline one geode was noticed with a little white 
mica and abundant crystals of cassiterite. A good deal of 
tin oxide was noticed, too, very finely divided, and forming 
threads and strings with quartz in the black tourmaline. 

Beyond the white quartz on either side are bands of 
quartz-tourmaline stone, the two minerals being present in 
about equal proportions, the tourmaline in some cases evi­
dently replacing the felspar of the original granite, and 
being pseudomorphous after it. 

The quartz-tourmaline in turn merges into decomposed 
coarse-grained granite. 

It will thus be seen that there is a decided crustified struo­
ture noticeable in this lode. 

In one instance the quartz-tourmaline veins splits, and 
encloses a lens-shaped block of granite, which appears quite 
normal in character, although weathered. 

The examination of a thin section of a piece of the richer 
tinstone (the material which has been called a t/ laminated 
quartz-tourmaline" on account of its banded structure) 
shows that only three minerals are present-tourmaline, 
quartz, and cassiterite. The tourmaline is in single idio­
morphic crystals, and in groups of prismatic crystals, which 
tend to arrange themselves in radiating clusters. These 
crystals are both brown and blue in colour, and frequently 
show zonal banding. The tourmaline has evidently been the 
first mineral to crystallise, for the whole slide is traversed 
by numerous parallel veinlets of quartz, which cut through 
the tourmaline crystals. It is mainly in these veinletB that 
the cassiterite occurs. It is in fine grains and granular 
aggregates. The cassiterite may in a few cases replace the 
earlier-formed tourmaline in the vicinity of the quart&­
filled fissures. 
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Regarding the structure of the formation as a whole and 
its mode of origin, it would seem that there have been 
several distinc~ periods of mineraljsa~ion, caused by 
vapours ascendlllg through the same maIn fissure. The8e 
mineralising vapours bei~g under very considerable pressure 
appear .to ~ave forced as~de the walls, giving space for free 
crystalhsatton of the vanous minerals. This would account 
~or the crusti£ed structure noted. From the blocks of 
lDclude~ granite aJ?-d the ramifying nature of the quartz­
tourmahne stone, It seems that mineralisation has taken 
p.la?e from several fissures, probably all connected, thu8 
glvmg the deposit the character of a lode system rather than 
of a simple vein. 

The structure of veius of most of the types described 
appears to be modified to some exteut by intersecting fissures 
where such occur. 'Vhere a cross-fracture has intersected 
the main solution-bearing fissure, there bas usually resulted 
& local bul~e of ore at the intersection, which mayor may 
not c~ry tm values above the average. It seems likely that 
the bIg body of ore developed on the highest portion of the 
Federation proper·ty, and known as the Black Face 
LOOe,(I8') has been formed in this way at the intersection 
of two well-defined veins of the quartz-tourmaline-cas-­
Slterit.e type: Little is known of t~is large ore-body a.t 
dep~, but It should repay prospecting, as it carries rich 
tm In places near the surface. 

The structur~ noted a.hove for the tin-veins in the granite 
does not vary III essentials for the different types of veins 
described. 

The absence of a central vein from some formations, and 
the apparent ~nergillg il.l some cases from this variety to 
formatl.O?S which are fairly homogeneous in mineralogical 
COmPOSItiOn and texture, have been dealt with elsewhere. 

In dealing with the tin deposits developed. in the sedi­
mentary roc~s,. the st~ucture is not quite so simple as in the 
case where sliUlla~ V~lll-types are developed in the granite. 
The reason for thiS IS to be found mainly in the structure 
an~ to a lUuch smaller extent in th .... composition, of th; 
~dlmentary rocks. The only examples available for inspec­
hon we~e at M~yne'~ and t~e Kelvin Tin ~1ines, adjoining 
propertIes deSCrIbed Jll detaIl elsewhere, situated at the con­
tact of granite and §late co~ntry. Owing to the very irregu­
lar nature of the w~rk car:led out, and the covering of some 
of the exposures WIth spoIl heaps, full details of the struc­
tural features df the lode formations could not be 

(lID) ntk i'll/ra, p. 272. 
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unravelled, although Borne interesting and important fea~ 
tures were observed. The clue to the general structure of 
the deposits is given by a study of the wall rocks. The 
action noticed there repeatedly on a small scale has taken 
place on a larger scale under more favourable conditions, 
with the result that ore deposits of commercial value have 
been formed 

The country rocks are slates and sandstones, and they are 
much altered in the vicinity, owing p::c,rtly to the contact 
metamorphil1 action of the adjacent granite and partly to 
the action of the mlllt!ralising solutions. H Dot infrequently 
happens that a narrow vein of. tourmaline or quar~z and 
tourmaline cuts across the bedding-planes of the sediment­
ary rocks. When this happens the effect on alternate bands 
of the sedimentary is very different. Siliceous bands show 
litLle sign of alteration, but argillaceous bands are invari· 
ably altered, and partly replaced by tour~aline, in ~h~ v~~in. 
ity of the main fissure. The extent of thIS tourmahmsatlOll 
of the argillaceous bands varies considerably; in some cases 
the cross· fissures are of minute size only, and it is noticed 
that the tourmalinisation of the argillaceous bands extends 
for less than 1 inch along the bedding.planes. As the cross, 
fissures increase in size, the alteration of the argillaceous 
beds become more intense, and extends for a greater dis· 
tance along the bedding.planes from the cross-fissure. A 
noticeable feature, too, is the development .A irregular 
bulges and bunches of tourmaline at the point of intersec­
tion of cross-fissures with the bedding-planes of the sedi· 
mentaries. These features, in the writer's opinion, give 
the clue to the general structure of the ore deposits, which 
cannot be worked out in detail ill the present condition of 
the old workings. 

The occurrence of ore in the worked-out portions of the 
deposit appears to have been in the form of nearly hori· 
zontal veins of green tourmaline, which widened at intervals 
to form "vughs, II which usually carried rich tin values. 
Some of these vughs are described as having been " large 
enough to turn a horse and dray in." Most of the tin won 
from the mining operations on the property appears to have 
been derived from these vughs, the cassiterite being mostly 
fine, but as much as 15 bags being won from ODe vugh. The 
vughs contained green tourmaline and kaolin with some 
limonite (probably derived from the decomposition of 
pyrite), the cassiterite being both botryoidal and as slime. 
Crystalline quartz also appears to have been present. From 
descriptions given of the work carried Qut, it would appear 
that vughs occurred not only on one, but 011 several. distinct 
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flat veins of tourmaline, that the nature of all was similar, 
ami that all carried rich tin. 

In addition to these flat veins with their vughs nearly 
ver.tical formations occur, and have been partly ope'ned up, 
which are really normal quartz-tourmaline-cassiterite veins 
T~ere is a central seat.n o~ fairly massive green tourmaline 
With quart~ and cassltentf., forming the vein.stone, bar. 
dered by vem-rock of quartz and black tourmaline carryin a I' '1:1 a. so a ~ertalll amount of g:een tourmaline, with geodes 
h~ed wIth. quartz, and sometImes carrying cassiterite. The 
Width va~les considerably, and bulges of considerable siz( 
acc.ur at l~tervals. !n. the. tunnel driven through the hill 
ual row vems occur slInliar In character to those mentioned 
ab?v.e, and carrying cassiterite, forming, in the writer's 
°PlnIO~, the downward continuation of the same veins. 

[!l VIew ~f t~ese feat.ures of the particular deposit uLdel 
re~lew (whIch IS descrIbed more fully in another part of 
thIS report,(1IO) the writer s~bmits that the general struc­
tural. features of the depOSIt can be explained. Details 
rernalll to he worked out when further exposures are avail. 
able. 

,!,he deposit is certainly genetically connected with the 
adJace~lt granite. The intrusion of the latter had heated 
the adjacent and overlying sedimentaJ'y rocks to a high tern. 
perat~re, and as the igneous rock-mass gradually cooled and 
con.sohdated, the adjacent sediments also cooled, and neces. 
sarily contracted: The str~ins set up by the contractional 
~tresses resulted III a fissurmg of the sedimentaries. Dur 
1U~ the fi?al stages of consolidation of the granite, wheb 
,·eIll-form.lUg pr?cesses were active, mineralising vapotJ.r1 
an? solutlOllS whIch had asc2nded through cracks in the con. 
~oh?ated o~ter crust of the granite penetrated the overlying 
~edl1l~entaTles &;Iso,. along. these previously. formed fissures 
~oTlm~g the mam t1ll-bea.fl~lg veins. As the fi ssures in many 
ases llltersect.ed the onglllal bedding-planes of the sedi. 

mEntarv rocks, certain of the beds of the latter in the vicino 
Ity cf the main feeder (~ the ve~tical fissure may be called) 
were attacked by the vem-formlllg solutions, and more or :s:' c~mpletely replaced for C?llsiderable distances, formiug­
el.Il-lIke masses correspondlOg approximately with the 

~trIk~ and dip of the sedimentary rock. T?e tendency of 
I6ddlJ~g-plalles to form paths for the soiutlOns in a series 
)f sedimentary rocks bas also been a factor in the forma. 
hOIl of these flat veins, the Sedimentary rock on either side 
)f the bedding-plane being more or less completely 

t llO
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replaced. But this process has been com}?licated by 
the occurrence of intersecting fissures, which ?-ppear 
to have had an important- effect on the formation nf 
the ore-bodies. In some cases fissures more or less approach~ 
iog the horizontal, yet cutting across the bedding-planes of 
the sedimentaries have intersected the feeders, and have 
been traversed by the mineralising solutions, forming off­
shoots from the feeder, with the formation in some cases of 
a " vugh JI of ore at the intersection of the fissures, a~d of 
smaller vughs at the intersection of this fiat fissure either 
with certain beds of sedimentary rock or with other more 
nearly vertical fissures. 

The intersection of two fissures about vertical appears to 
have been responsible in 80me insta.nce~ for the ~ormatioD 
of pipe-like bodies of ore, or of bulges m the mam feeder. 

That some such process of replacement of the country· 
rock 8S that indicat.ed has taken place in the fonnation of 
some of these bulges of ore is evidenced by the occurrenc( 
of unreplaced country-rock in blocks of .irregul~r shape. 
faced with crystals of quartz and tourmahne, entIrely sur­
rounde"! by quartz-tourmaline lode-material. 

Thus th~ writer would contend that the present structllrf 
of the deposit under consideration is due mainly to thE 
structural features of the sedimentary rocks. and partly aIS<' 
to their chemical composition. -

The processes enumerated above appear to have beeD 
operative also in the ore-bodies on the adjacent property, 
the Kelvin Tin Mine, 80 far as can be judged from the avail 
able exposures, and little need be added to what has bee. 
said in connection with Mayne'S Mine. On this propert, 
there is at least one quartz-tourmaline-cassiterite vein which 
appears quite normal in charac~r, and '!hich app.ears to 
run continuously from the sedlIDentary mto the 19neou, 
rocks. It has not been exposed at the actual junction, but 
the corresponding strike of various outcrops, bl.th in slate 
and granite, indicates that the vein is co~tinuous.. A little 
prospecting work a~ the contact on the line .of strlk:. would 
yield some interestmg and probably useful mforma ... l0n .. 

With regard to the nature at depth of the depOSIt. 
described above as occurring on Mayne's and the KelvlD 
Mines, it is interesting to note that if the o.~posits are 
exploited to a depth, it is not unlikely t?at ~~ll1te may be 
encountered within the limits of economiC mIllIng. In the 
writer's opinion the main tin-veins will be found to be .con. 
tinuous from slate into granite, and to cont:iDu~ to conslde~­
able depths into the heart of the graUlte Itself. ThIS 
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opinion is based on the information available as to the mode 
of origin of the tin-veins discussed elsewhere. As to 
whether tin values are likely to prove high enough as depth 
is attained to pay for working, no forecast can beattempted. 
This is a matter which prospecting alone can decide. It 
may be stated, however, that there is no reason to believe 
that tin values will decrease within the depths which are 
likely to be reached by mining. It is possible that rich ore 
may be located at the line of conhct between the two rocks, 
as the physical conditions may ha\~ been such as to allow of 
the entr ance of mineralising solutions, which would then 
attack one or both of the rocks forming the walls, partI." 
replacing them and depositing part of their metallic burden 
On th~ other hand, ~t sOllle points along the junction th':! 
slate has been intensely altered, and partly assimilated in 
the granite at ~e actual contact, and the II weldin~ .. of 
the two rocks (themselves so distinct in their mode of origin) 
is so complete that in t~e absence of a subsequent fissure thE 
veins would be expected to pass from slate to granite: 
through the contact without any appreciable enrichment of 
ore. The structural features of the deposits would not be 
expected to exhibit any marked changes in the sedimentary 
rocks, but in the granite the tendency would be for the 
structure to become simpler, and the veins to show normal 
l'haracteristics. 

(c) P'pt!-jormatiolls.-Turning to the stanniferous pipes 
in the granite, of which only one example (on the Federa. 
Lion Mine) is available for inspection, the struct.ure is seen 
to differ very materially from that of the tin-bearin,!, veins 
described above. Details have already been given of thil 
pipe, and reference made to its mode of origin and neces· 
sarily to its structure. Its most marked feature is its 
irregularity. Throughout the total length over which it 
has been prospected, It. has been found to vary considerably 
in size and also in shape. But t.his variation is marked not 
only on the cross-section of the pipe, but laterally as well. 
Its course through the granite is essentially a tortuous one, 
and it is apparently impossible to predict what turns may be 
taken within a few feet. The mode of origin has already 
been discussed, and the opinion expressed that the pipe has 
been formed by chemical1y active vapours and solutions 
rising through previously consolidated and nssured granite. 
The presence of fissures intersecting at various angles seems 
to have been at least partly responsible for the structure of 
the pipe, and for the formation of the branch pipes which 
are known to occur. It seems possible, however, that in 
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some places the pipe results from the alteration of solid 
granite, and that fissures have played a very subordinate 
p,art, if ~ny, in ~ts formation. The shape of the cross-sec­
tIOn, which not mfrequently shows a marked tapering out 
on opposite sides, clearly indicates that fisaures have played 
an Iml?ortant part .in determining the structure of the 
formatlOn, by affordlDg a ready passage to solutions rising 
under pressure. 

While there can be little doubt about the permanence of 
the deposit to considerable depths within the granite, no 
forecast can be mad~ as to the structure of the pipe at 
g.reater depth~ tha~ It has already been prospected. It is 
likely to contmue uregularly through the granite varying 
considerably in size from point to point. An at~mpt' waa 
made by the writer to determine whether there was not a 
series of fissures at whose intersection the ore· body was 
formed, so that by plotting these some forecast could be 
made as to ~he pro,?able c~urse of the pipe, but this W88 

found to be lmpractlcable, SInce, as stated above, in certain 
parts of its course there is no clear evidence of fissures hay· 
iug played an important part. 

(d) Contact Deposits.-Little need be said with regard 
to the structure of the contact metamorphic deposits of the 
district, as so little work has been done upon any of them 
up to the present. Such deposits are notably irregular in 
st:ructure, and may vary very considerably within a short 
distance. The stnlcture of such deposits ill sedimentary 
rocks near igneous contacts, is worthy of note. As they 
have bee~, u~like the Ilorm~l t~n .veins, formed prior to 
~he consolIdatIOIl of the gramte, It 18 to be anticipated that 
11 followed to a depth they would be found to cut out when 
the contact between igneous and sedimentary rock wa.s 
reached: in the case of the tin veins. the deposits are con· 
tinuous. 

Sh~uld pr?S~ecting be carried out on any of these 
depOSIts, thel~ Irregular nature should be kept in mind, 
and the depOSIts tested even beyond their apparent walls 
Blocks of country. rock included within the boundaries of 
the deposits are sometimes encountered, giving a false 
impression of the width of the mineralised zone. 
~he internal structure of these deposits is also somewhat 

vanable, as a general rule, but sc little has been done to 
open up the deposits of tills particular district that little 
detailed information is avaiJQble. 

(e) Magmatic 8erlrfgation .. -The deposit of nickel ore at 
Trial Harbour has been described elsewhere, and little more 
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need be s~id as to its structure. As pointed out previously, 
the d.eposit appears to be a magmatic segregatioll, and as 
such It must be expected that it will be irregular in its struc· 
ture.. Th~ ore· body merges insensibly into normal ser· 
pentme, Without any definite walls , and the writer would 
maintain that there is no essential difference between ore and 
s~rp~ntine? the term" ore " being used to designate serpen­
tIDe I~ whIch the percentage of nickel (occurring in the prim­
ary mlner~l pentlandite) rises high enough to render the rock 
of economIC value. One aspect of the question of the struc· 
ture of .the. de~osit then resolves itself into an enquiry as 
to the dIstrIbu~lOn of the pentlandite in the serpentine, and 
the causes. w~ch have. operated to bring about a partial 
concentratIOn Ipto particular localities. It seems clear that 
this concentration has been brought about by the operation 
of force~ of which .little is k~own in reality, the forces of 
magmahc ~egrega~lOn. While the magma was still in a 
molten state, porbon of the nickel origInally disseminated 
through t~e magma became more or less concentrated by 
t~e operatIon ~r these forces, and as cooling proceeded the 
DIckel e.ntered mto combination with iron and sulphur, and 
c~yst~lhs~ out to form pentlalldite. From this explana· 
tlOn It WII1 be clear that no definite forecast can be made as 
to t.he structure of the deposit. The boundaries of the 
ni.ckel-bearing .serpentine are sure to be very irregular, and 
WIll vary consIderably. Little can be said as to its con· 
tinuity to a depth. Bod,es of payable ore may be found 
which will continue to considerable depths, or, on the other 
hand, they r.nay cut out (merging into normal serpentine) 
at comparatIvely shallow depths, to be succeeded possibly 
?y other bodies. Thus the structure is likely to prove very 
uregular, and there appear to be no determining factors 
to enable any forecast to be made upon which future pros­
pecting work may be based. 

(6)-THE SECONDARY ALTERATION OF THE LODES. 

It is necessary to say but little under this heading, but 
there are certain features to which attention should becalled 
in connection with the alteration which the lodes have in 
some cases undergone. The secondary alteration referred 
to is the alteration brought about by oxidising agencies. 
chiefly made effective by actual weathering and the circula· 
tion of surface waters. The cha.nges are partly physical 
and partly chemical , the former being mainly dependent 
upon the latter. 
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Tin, Ores.-As a result of the attacks of weathering 
~genCles ,both on the ,exposed outcrops and on the contain­
lIlg gramte, the ~rallite usually weathers and disintegrates 
muc~ more raptdly than the quartz-tourmaline veins, 
leavmg the latter standing out in relief above the general 
surface. These exposed masses are then exposed more com­
pletely to atmospheric changes, and fissures gradually 
develop, ,owing largely to temperature changes. These 
£ssures give access to surface waters which in their turn 
tend always to decompose the lode material. The result 
of this action is that fragments are constantly breaking 
away from the exposed outcrops, and collecting on the hill 
slopes, finding their way gradually to the watercourses, and 
thence seawards, some fragments suffering disintegration 
en. route, the contained cassiterite being set free, others 
gOlllg to forlT' alluvial deposits, or being carried 
to the sea, depending on the gradient of tl;1e streams. 
The manner in which the detrital material from exposed 
quartz-tourmaline outcrops collects on the hill slo{>es is 
shown in Photo. No.3. It is worthy of note that In the 
granite area, the degradation of the igneous rock is usu­
ally more rapid than that of the quartz-tourmaline out­
crop (although the latter is being degraded in the manner 
described above), the net result being that the lode out­
crop usually remains exposed above the general level of the 
surrounding granite. 

As described elaewhere, this is really due to the resistance 
offered by the essential constituents of the lodes, quartz and 
tourmaline, to the attacks of weathering agencies. It is 
usually found, however, that there is an appreciable soften­
ing of the material fonning these outcrops. The tour­
maline after long exposure tends to become dull in colour, 
and distinctly brittle. 

One of the most noticeable and economically important 
of the changes resulting from the secondary alteration of 
the lodes. is the oxidation and removal of pyrite in the 
upper zones. This change becomes important becau86 of 
the simpler nature of the residual lode material , resulting 
in the production of a higher grade tin concentrate. In 
the earlier historv of the field the presence of pyrite in the 
ore was held to be almost prohibitive, and instances are 
on record in which shoots of ore carrying good tin values 
were neglected because of the presence of pyrite, and in 
which stanniferous pyritic ore has been dumped as useless, 
after mining. because of the pyrite. At the present day, 
although it is recognised that the presence of pyrite is not 
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an insu:perable. bar~er, owing to improved methods of treat­
ment, It certamly IS an unwelcome constituent of the ore 
as it adds considerably to the cost of treatment. Thus th~ 
fact that u~~er certa.ln conditions part or all of the pyrite 
may be oXldlsed and removed. from the tin ores near the 
surfac~, becomes an important consideration. The presence 
of pynte as an essential constituent of the various vein­
types has been previously. noted. It is not always notice­
able near the surface OWlllg to the secondary alteration, 
a.nd t~e depth to which this alteration (i.e., oxidation to 
hmolllt.e a~d complete or partial removal in solution) has 
been effective, apparently varies considerably in particular 
cases. In some instances pyritic ore occurs within a few 
feet of the surface, while in others there are clear indica­
tions that pyrite has been oxidised and removed from over 
100 feet below the present surface. In the present unde­
veloped state of most of the properties, it is impossible to 
?lake a~y definite forecast with regard to the ores, but it 
18 certam that the primary ore in some cases in which only 
quartz, tourmaline, and cassiterite have been observed 
will be found to contain pyrite. ' 

No change takes place in the cassiterite itself, and 
althou~h solu~ion and redeposition have been suggested, 
there IS no eVidence whatever for any such change having 
~ken place. The oxidised outcrops may become somewhat 
ncher, bulk for bulk, than the primary ore, because of the 
remo~al of the pyrite, although the actual tin content 
remalllS about the same: there may 00 a certain amount of 
mech~nical concentration of the tin oxide, owing to the 
worklllg do~n of some of the fine cassiterite set free during 
the weathenng of the exposed outcrops, to lower horizons 
of the oxidised lode material. It is unlikely, however, that 
this process has been operative to any great extent. 

An interesting development, noted in the case of one 
o~tcr~p on~y (on the Federation Mine), is that of chlorite 
With hmomte along the outcrop of a quartz-tourmaline lode 
formation. 

In the case o.f the ~in-bearing pip~ described as occurring 
on the Federation Mme, t~e. true pIpe material appears to 
be muc~ softened and kaohmsed near the surface, owing to 
the action of surface waters. This alteration has been of 
advantage in working, the extremely soft nature of the 
material greatly facilitating its extraction. Even the 
primary pipe material, however, is soft, and offers no draw­
backs to easy working. 
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lVolfram Ore8. - Although secondary alteration of the 
wolfram ore in ODe locality has been recorded, none was 
observed by the writer in the course of his examination. 
In connection with the wolfram-bismuth ore on Section 
1392·><, described elsewhere, 1I1r. W. F. Petterd 
states ,-(,") 

" Excellent pseudomorphs, partial and occasionally com­
plete, of this mineral [scheelite] to wolframite are not 
uncommon at a locality about 1 mile east of south of 
Mayne's Tin Mine, Heemskirk. They are perfect crystals 
in fann, sometimes only transmuted to a very limited 
degree; then again the whole substance of the crystals may 
be changed to the iron -manganese tungstate , in which case 
they assume the dull surface appearance so generally typical 
of pseudomorphous action . Some very nice crystals of the 
pure substance also accompany the rest. These are from 
opaque to semi~transparent, and of a pale-~yellowish colour. 
With this find wolframite also occurs in excellent crystals 
both pure and partially so. . . . A yellowish~brown 
substance may occasionally be detected as minute blebs and 
veins on the scheelite 'i n conuection with this occurrence, 
which may be and apparently is the hydrated tungstic 
oxide meymacite (\\703 2H20), which is formed by a1tera~ 
tion. " 

In referring to the same find under the heading of 
wolframite, Mr. Pette-rd sayse U) that . . . tt a very 
interesting find of partially pseudomorphous wolframite 
has been made. The crystals of the original mineral are 
extremely wel1~formed, of lhe normal character, and fairly 
large in size. The whole mass of the crystals is more or less 
altered to scheelite. Sometimes the planes are faced by a 
thin layer of the tungstate of lime of a glistening pale­
yellow colour, and more rarely one-half of the crystals will 
appear to be thus transmuted." 

It seems clear from this description that the wolfram ore 
in this locality has undergone secondary alteration. At the 
time of the writer's examination , however , no specimens 
of ore similar to that described could be obtained from the 
old workings, although the presence of wolfram was shown 
by assays. 

In the case of the wolfram ore occurring ou the Cumber­
land Dam plateau, on Section 5426·><, south of the Fed ... 

(l1li) "CaIMluglit" of th·e ltfillelHI~ uf 'I'umania," by w. P. Peuerd, J91U, 
p.l;'){i. 

\ I") 01'. r it.. , •. 200. 
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ation Mine. no secondary alteration of the wolfram is 
oticeable . Some of the wolfram crystals are dull after 

~xposure to weathering agencies . but there is no marked 
Iteration . 

.Vickt:.l Ores.-The nickel ore of the district has under­
one secondary alteration, with the result that garnierite 

ZlAS been formed, as noted elsewhere . The decomposition 
)f the sulphides has resultedl partly in the formation of 
lenite in small quantities, while gamierite has been 

formed by the interaction of nickel and magnesium sili­
teo The formation of encrusting masses of this green 
ineral has resulted in a certain amount of secondary 

·nrichment of the deposit , as noted elsewhere. Some of the 
agnelite. in the ore is derived from the olivine, being 
t free in the serpentinisation of that mineral. Limonite 

. formed in small quantities from the oxidation of the 
ulphides. 

Iron Ores.-The secondary alteration of the primary iron 
res is not very important. In the case of the contact meta­
lorphic magnetite deposite, there is usually a small develop­
ent of limonite, doerived partly from the oxidation of con-

. ined pyrite, and partly from the decomposition of ferro­
agnesian minerals, the magnetite itself being little 

hanged , even in surface outcrops. It has sometimes a 
Ight encrustation of hrematite and limonite . 

(7) - SECONDARY ORE~DEPOSITS. 

In addition to the primary ore~deposits of the various 
eta Is, which have been described in some detail above, 

·.here are in different parts of the district secondary deposits 
:. ores to which reference must be made. These will for 

-onvenience be referredl to under the headings of the differ-
t metals. In each case they have been derived from the 

rimary ores: contrary to the experience of the adjoining 
.lrlrict to the north, the secondary deposits of the South 
I1eemskirk district have not proved to be of any great 

:cnomic importance: those of tin have proved to be easily 
'ne most important. Although the output has not been 

rge, they have kept a few men employed· and have enabled 
certain amount of prospecting work to be carried out 

hich could not have been attempted had they been absent. 
The title f< secondary" as applied to the ores of tin and 
)lfram described in this section is used for convenience: 
hile the minerals themselves (c~ssiterite- and wolframite) 
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certainly are primary . Viewed broadly the <I deposits" are­
of secondary origin in that they have been derived from true 
primary ore-deposit.s . 

A.-TIN ORES. 

The secondary deposits of tin oree of the district are 
not at present of much importance, although they have in 
the past given employment to a fair number of men, and 
have yielded a small but fairly continuous output of alluvial 
tin. 

It was the prospecting of the secondary tin ores which 
first called attention to the Heemskirk tinfield about 40 
years ago. The work carried out since that time by indi­
viduals and small working parties has been somewhat 
erratic: a patch of a]]uvial tin ore would be discovered, 
a small party formed to work it, and ,,,,hen this patch was 
worked out, fresh prospecting for a new patch would be 
initiated. 

The secondary tin ores are widely distributed throughout 
the district in small quantities, but no important deposita 
have been located . The distribution of the tin is not a diffi· 
cult matter to explain , when the topography of the district 
is kept in mind. The Heemskirk Range, which mainly 
determines the drainage system, is of stanniferous granite, 
and: the deg:adational forces which have been for long 
penods wearmg down the exposed areas of granite, have 
freed the contained till oxide, which has naturally aeeu· 
mulated in the watercourses dra.ining the area. 

Nearly all the streams heading in the granite country, 
and some of those in the slate, carry more or less alluvial 
tin. In their upper reaches, the grade is usually too steep 
to allow of any accumulation of the heavy mineral, but 
when the grade becomes flatter. which usually happens 
when the stream t.raverses the old! peneplaned surface, con­
ditions are more likely to be favourable for an accumulation 
of tin ore, and this is actually what has happened. Most 
of the deposits of secondary tin ores which have been worked 
have been f~und to occur in the creeks cutting through the 
old peneplam. As these streams are young, however, in 
relation to the present land surface, and are still actively 
engaged in grading their beds, it could scarcely be expected 
that any extensive alluvial deposits would occur in the 
creeks, and it is found to be so in practice: the deposita 
are usually of small depth and extent, and consist rather of 
detrital than of true alluvial material. 
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_ One of the most extensive depos~ts of secondary tin ore 
In the district .is that at the foot of the southern 'slopes of 
lIt.. Agnew, m the vicinity of the Agnew Creek. The 
aver~ge depth .appears to be about 4 feet, and the deposit 
conSIsts . essen~Ially of wel~.roun?ed boulders of quartz­
tourmah.ne ~emstone of. varIOus SIZes, undoubtedly derived 
fr~m vems III the gralllte on the hills above . The flat is 
ralrly extensive, but has been well prospected, and appar­
.. otly most of the payable patches have been worked out. 

The o?currence of seconda;y ti~ ore in the upper course 
·,f Pyke s Creek, at Swet:ney s Mme, where it has collected 
.Ill th~ spaces between immense boulders of granite, has been 
deSCrIbed. el.sewhere. This cassiterite is detrital, freed by 
the weathermg of the granite. 

On the Cumberland Dam plateau several small patches 
have been profitably worked, and where conditions have 
been suitable for the lodgment of the heavier material 
broug.ht down from th.e dissected granite by the streams, 
depOSIts of secondary tIll ores have been discovered in most 
If the consequent streams flowing westward into the ocean. 
It has been remarked that two c1asses of material occur in 
some of the deposits which have been worked in the beds 
)f ~he ~reeks cutting through the coastal peneplain , some 
)f It belllg sub·angular . other well-rounded . In the case 
,f ~he tin won from these patches , the same feature is 
aohceable. I!l some localities well-rounded quartz and 
luart~.tourmahne gravel, sometimes associated with 

depOSIts of tin ore which have been profitably treated by 
~r~und.slUlclllg, have ~een noticed on the ridges separating 
adjacent creeks belongmg to the present drainage system. 
Th~se se."era,l facts a~e ~o be explained by the past geo­
logIcal history of the dlstrIct. It has already been explained 
that at t~e c~ose of a long cycle of denudation , during which 
~e ~ramte Itself was dissected, a considerable area of the 
dlstrIc~ was :worn do~n almost to base.level , forming an 
"xtensIve plam; at this stage the grade of the streams was 
10 ~at that the st~eams were unable to carry to the sea 
helf loads of detntal material derived from the denuded 

land surface. Th~s mater~al was consequently deposited. 
A subseque~t uphft of thIS level surface rejuvenated the 
Itreams, which once m~re commenced to actively erode their 
beds, and as the grade lllcreased much of the material which 
had previously been deposited was carried seawards, but in 
,-,laces patches were left at a higher level , and rEmnants 
are found at the present time on some of the ridges . The 
'horoughly well· rounded pebbles :n the more reoentl~· aecu. 
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mulated deposits have been derived in part at least from 
these old accumulations, which have been cut through and 
intermingled with the more recent rock waste. SOIDe 0: 
the more-rounded nuggets of cassiterite and of tin ore have 
also been derived from these older alluvial deposits. 

With reference to the nature of the tin in these second­
ary ore-deposits, and its source, it is not surprising to find 
that in all the deposits worked the tin ore is pr~en~ partly 
in single crystals and crystal aggregates of cass~t.erlte fra 
from gangue, and partly in specimen pieces WIth q':lartz: 
tourmaline or both of these minerals. Although portIon 0: 

the tin rna; be derived from scattered crystals dissemi,nated 
through the granite, freed in the course of denudatIon of 
the igneous rock, there can "'be little dot!bt that much of 
the valuable mineral is derived from vems and lode for, 
mations, both in the granite itself and in the adjacent sedi­
mentary rocks, It must be borne in mind that the presen 
deposits of alluvial tin represent the concentrates ,from vast 
amounts of rock material which have been carned out t 

sea under the long-continued action of weathering 8oDI_ 

transportation agencies, .. 
As a rule the impurities occurring w~th the. t,lD ore a 

not such as to cause any serious trouble III ohtallllDg a clear 
marketable product. Tourmaline is always present., b . 
gives the experienced tin-dresser. ~o troub~e. PYrIte. 
sometimes present in small quantIties.. A httle mon~.IJ 
is sometimes noticed. Where the depOSIts have been derlv 
partly or wholly from the contact s.edimenta.ries, or ~hen 
the basic igneous rocks have contnbuted to the dralD~~ 
of the streams which have been responsible for the formab 
of the alluvial deposits, magnetite, chromite, and ilrneni # 

may be present in variable quantities. This, however. 
rather the exception in the district. . 

It remains to refer to another class of secondary tIn 
which has proved of some importance in the past, aI, 

which has distinct possibilities in certain parts of the d_, 
trict, for pr,ofitable exploitation i~ the near. future. TJL, 
is the detrital deposit: the depOSIts dealt ~lth above ha 
been essentially alluvial depoists. In certalll cases no "er­
hard and fast line can be drawn between the two cIa 
but in others a distinction is justified in the opinion of t 

writer. 
In the case of Mayne'S Tin Mine, on Prke'a Creek •. 

deposit of detrital tin are was accidentally dIscovered WID 
was very profitably worked. Th~ tin ore in this msta 
occurred in the form of angular PIeces up to several pou 
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in weight, of pure cassiterite and of rich specimeu pi~('es. 
These occurred with rock debri8 on a hill slope and in the 
creek below. forming a deposit varying in depth from a few 
mches to several feet. The surface was stripped and t-iiui('ed 
and disclosed the source of the tin, viz., lode-formations in 
the country-rock below. The deposits were J~nved from 
these lodes in the process of weathering and denudation, 
some of the lighter rock material being carried to the creek 
below. the heavier tin oxide forming to some extent a 
natural concentrate, although the process of concentration 
had not been carried very far. 

On the Federation Mine, again, detrital deposits occur 
which are likely to pay for working. Sornt: quartz-tour­
maline outcrops on the highest part of the property carry 
good tin values, and the material freed from these out­
crops in the course of weathering has accumulated on the 
hillslopes, gradually finding its way down towards the 
creeks. This movement, however, and also the natural con­
centration of the material, are hindered by the growth of 
button-grass which protects the deposit. A fair proportion 
of the detrital material is stanniferous, and a good deal of 
cass:terite has been set free during the gradual decomposi· 
tion of the lode material. It is probable that some of t.hese 
deposi ts will be workedl. 

B.-WOLFRAM ORES. 

Secondary wolfram ores are not, on the whole, of com· 
mercial importance in the district. At one locality (on the 
Federation Mine near the old inclined tr&IDway), a deposit 
of a.lluvial of limited extent was worked, and several bags of 
wolfram ore won. The deposit was of detrital rather than 
of true alluvial material, and the wolframite won occurred 
In angular and sub-angular form, up to several pounds in 
weight. It was associated with a certain amount of tin 
ore. Although not definitely traced, to its source, there 
can be no doubt that it is derived from a lode· formation 
in the immediate vicinity. Wolframite has been shown 
to be a constituent of certain of the vein.types of tin are, 
and it is not improbable that shoots of are may occur in 
certain of the veins in which wolframite will locally increase 
in amount until it becomes the predominant, and cassiterite 
the subordina.te mineral of economic importance. In the 
course of weathering, the wolframite from such an ore shoot 
would accumulate in the creek beds and gradually find 
its way seawards. 
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Wolframite in small quantities may be expected with the 
secondary tin ores of the district, being derived from the 
primary tin ores as above, but the writer was Dot able to 
hear of any secondary deposits of wolfram ores other than 
that described above. 

C.-NICKEL ORES. 

Little need be said under this heading, as the second­
ary nickel ores of the districti have not so far been shown 
to be of any importance, The presence of primary pent­
landite in the serpentine at Trial Harbour has been dis­
cussed, and reference made to the presence of garnierite. 
This mineral, a hydrous silicate of nickel and magnesium, 
is undoubtedly secondary, and its presence gives some 
of the ore obtained the impress of a secondary nickel are. 

The serpentine is stained green in places with garnier. 
ite, which, however, is not sufficiently abundant to be 
regarded as an ore of nickel. The mineral occurs as 
encrusting green masses in places on the weathered surface 
of serpentine, giving a valuable clue to the presence of 
primary ore below, as well as in green stainings in the 
partially oxidised ore. 

Sulphides occur in the serpentine almost to the sur. 
face, and hence no description of the ore other than that 
already given under the heading of H Primary Ores" is 
called for. 

About a mile east of the Trial Harbour Nickel Mine 
near the eastern extremity of the serpentine, the latte; 
is silicified in places, and intersected by veins of chal. 
cedony. Garnierite was noticed here, and owing to ita 
close resemblance to some speciments of zaratite from 
the H eazlewood district, careful tests were made by the 
writer to determine its nature. 
. The mineral occurs encrusting opaline serpentine, which 
18 honeycombed and cut through by chalcedonic veins. 
It .is amorphous, and the e~crustillg masses are of no great 
thIckness. The colour vanes from pale to bright apple. 
green. The lustre is resinous, hardness 3, and streak pale. 
green. Insufficient pure material could be isolated for 
specific gravity determinat ions. The Jr..iueral is friable. 
and t~anslucent in thin fragments. It is infusible, but 
dec:epltates and. blackens on beating, becoming mag. 
netIC. Heated III a closed. tube it blackens and yield. 
water. Borax beads a re vlOlet hot, and brownish· violet 
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cold in the oxidising flame, and semi·opaque grey in the 
reducing flame. Microcosmic salt beads are reddish·violet 
hot and yenow cold in the oxidising fiame, and reddish· 
violet hot. and semi·opaque greyish.yenow in the reducing 
flame ; in the microcosmic salt. beads is an undissolved resi· 
due of silica.. It is partly soluble in nitric and hydrochloric 
acids. It does not dissolve readily in hydrochloric acid 
even wben heated, but is decomposed, leaving a siliceous 
residue, which, however, is not gelatinous. It is unctuous 
to the taste. 

The mineral is garmerite, a hydrous silicate of nickel 
and magnesium. It differs from zaratite in its behaviour 
witb hydrochloric acid, and its silica content. Garnierite 
bas not previously been recorded from Tasmania, so far 
as the writer is aware. 

D.-IRON ORES. 

As noted elsewhere in this report when describing the 
basic igneous rocks of the district, the weathering of iron. 
bearing minerals sets free iron compounds, which are fre­
quently deposited as a crust of limonite on the surface. 
In tbis way secondary deposits of iron ores have been 
formed, which are deserving of mention, since work h&.l!I 
been done on them in several localities. 

On the Bat crossed by the Trial Harbour Road to the 
south of Mt. Agnew, and just on the Zeehsn side of the 
Agnew Creek huts, is a fairly extensive superficial deposit 
of iron are. This deposit has evidently been regarded 
as a gossan capping a lode-formation, for at several points 
shallow shafts were not iced, now partly filled in. The 
depth of the deposit is not exposed, but where the road 
crosses, it appears to be about 4 or 5 feet. It consists 
essentially of limonite, which has usually a nodular struc­
ture. Included in the limonite are fairly abundant grains 
of magnetite. The underlying rock, as shown by occa· 
sional outcrops, is gabbro·amphibolit&. The limonite haa 
been derived essentially from the ferrcrmagnesian minerals 
of this rock, as they have decomposed under the attacks 
of weatbering agencies. The primary magnetite of the 
rock·mass would be set free, and become mechanically 
entangled in the limonite . Although no analysis was 
made, it will probably be found that the content of titan· 
ium and chromium will be appreciable, and that the phos· 
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phorus content will not be negligible, since the COli 

position of the residual iron ore \.,.ill be partly detern.lII 
by the composition of the igneous rock from which it h 
been derived. The presence of ilmenite, chromite, and 
apatite in the basic igneous rocks would be expected 
contribute the impurities mentioned. 

Quite similar iron ore to that described above aceu 
on the surface of the serpentine area lying to the east o' 
Trial Harbour. Tt is present sometimes in small frag. 
ments , forming a regula.r ironstone gravel, sometimes a 
nodulal masses of irregular shape, and sometimes i 
cemented' masses. The mode of origin is quite similar t., 
that of the material occurring with the gabbro-amphibo­
lite, being derived from the iron compounds set free ir. 
the weathering of lhe serpentine, and including residua. 
magnetite from the same rock, some of which is probablT 
itself secondary, having been set free from the olivine Oi 
the peridotite in its conversion to 9~rpentine. On one of th 
northern hill-slopes about ~-mile east of Trial Harbour 
the iron ore is very abundant, and several shafts have been 
sunk. This work appears to have been carried out man!' 
years ago, and the shafts are mostly in a state of disre­
pair ; in this case, also, the limonite seems to have been 
mistaken for the gossan capping a lode-formation. There 
appear to be five or six shafts at this locality, at varyin! 
distances apart, sunk in a line on this hill-slope. Th 
deepest appears to be over 30 feet, and is in limonite 
with maguetite, most of the way. The shaft is inacces­
sible. Fragments of serpentine on the dump-heap indl 
cate that this rock was encountered in sinking, and it if 
probable that the shaft bottomed on this rock, which form~ 
bottom at varying depths below the present surface. If 
the Hmonite cover at this point is as much as 30 feet the 
thickness is probably exceptional, as the serpentine' rock 
itself outcrops at intervals through the limonite cover. 
~ sample of the limonite (which carries entangled mag­

netIte) from the collar of the deepest shaft was submitted 
to Mr. W. D. Reid, Government Assayer , ~ho reported-

Iron ........................ 52·07 per cent. 

The grade of ore is certainly satisfactory if quantitie.­
are available, but this fact remains to be proved. Thfi' 
thickness is likely to he variable. While placing on record 
the occurrence of this secondary iron ore the writer is or 
opinion that it can scarcely be· regarded 'as of commercial 
importance under existing conditions. although it should 
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"'" worth further investigation if a local demand for iron 
I)ft arises. 

It should be borne in mind that it is not a gossan form­
ng a lode-capping. 

(B}-SUMMARY ot· THE GEKESIS OF THE ORE-DEPOSITS. 

As explained in the chapter on General Geology, at the 
lose of the Silurian era the area under review was occu­

. ied by sedimentary rocks. These rocks belonged to two 
istinct periods. The older series (formed, probably, in 

Cambrian or Ordovician time) having been intensely 
'Tushed and altered by earth movements, were again partly 
r wholly submerged beneath the Silurian ocean, and 

;()rmed the bedrock on which furthE'r sediments accumu­
.• ted. The succeeding period of uplift exposed the sedi­
mentary rocks once more at the surface. 

Up to this time, no ore-deposits had been formed. 
The comparative calm of the Silurian era was succeeded 

~y a period of intense igneous ac~ivity in Dev.oni~n time, 
when all the primary ore-deposIts of the d18tnct were 
.ntroduced. 

Owing probably to some decrease of pressure, a huge 
mass of molten rock-material was introduced into the 
.i~per portions of the earth's crust. As this mass com­
menced to cool, the processes of magmatic differentiati?n 
bt-<lame operative, causing a partial separation of the ong­
maIly more or less homogeneous mass, into two sub­
magmas, one containing the more basic constituenh, and 
the other the bulk of the water and more acid constituents. 
Afler a time, owing to some further variatiou in condi. 
-lo()Os of pressure, this basic mass was forced up towards 
the surface, rising to very different heights at different 
ooints. With this basic material was introduced the 
ruckel, the magnetite contained in the basic rocks, and the 
iron compounds DOW forming the secondary iron ores 
~vering the basic rocks. As this molten mass of basic 
material gradually cooled there was a tendency for the 
'Dore basic material to still further segregate and accumu­
late near the margin of the mass. With this more basic 
naterial the nickel became more concentrated, this 

concentration becoming more marked as cooling 
proceeded. With the nickel were associated iron and 
IUlphur compounds, and when such a condition of tem­
:~rature and pressure was reached that they could no 
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longer remain in solution, certain of these elements entered 
into combination and crystallised out as pentlandite and 
pyrrhotite, just as other of the elements present com­
bined to form other rock-forming minerals (for example. as 
iron, magnesium, and silica combined to form olivine). 
Thus, the writer believes the nickel ores to have been th 
earliest-formed, and is of opinion that the pentlandite i. 
to be regarded as having become concentrated under the 
action of magmatic differentiation processes, and to have 
crystallised out as the magma cooled, with the true rock­
forming minerals. . 

The intrusion of this mass of basic igneous rock must have 
had a considerflble effect in weakening the crust and causing 
fissures in the overlying rocks. It is doubtful whether the 
basic rock itseH reached the surface at all, though it may 
have done so in the form of dykes at isolated points: the 
bulk of the rock consolidated at a considerable depth. 

Closely following upon the consolidation of the basic rock 
the great mass of more acid material was forced up into tbe 
crustal region, and with it were introduced the metals which 
enter into the composition of all the ore·deposits of the 
district, other than those mentioned above. The acid 
magma was introduced at an extremely high temperature 
and the overlying and adjacent rocks were tilted and sub 
jected to great pressure. As the magma gradually cooled 
magmatic differentiation caused a partial concentration of 
certain of the constituents in particular localities. At some 
points the magma became particularly rich in metallic COD 

stituents such as iron, zinc, and sulphur, and solutions ric:i. 
in such elements forced up under considerable pressu~ 
through the overlying rocks which had been previously 
fissured, resulted in the formatioll of the contact met.· 
morpbic deposits. It would seem that in some cases at 
least the solutions traversed fissures in the earlier fonn 
basic rocks, deriving from them some of the material who 
entered into the composition of the minerals of the ON 

deposits. These deposits appear to have been formed pric· 
to the consolidation of the granite. As cooling proceed 
the rock·mass tended to form sub·magmas of slightly di; 
ferent composition, as explained in detail elsewhere, t. • 
metallic constituents from the molten mass tending to ao. 
mulate at different points. The outer crust of the m 
eventually solidified, and as cooling proceeded, the so 
crust grew thicker. In the meantime the still molten 
tral portion of the magma was becoming progressively m 
acid. Contractional stresses induced by cooling ca 
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trains in the solidified ouu,r crust of granite, which 
eventually resulted in the formation of fissures. These 
fissures in some cases allowed the escape of some of the 
still mol~eD rock mat~rial to form dykes of granite porpnyry 
and ap~lt.e., and ~s IS of far greater importance from the 
~nOI~llC standpomt, they connected with some of the reser­
~'Olrs III the heart of the molten mass, in which metallic 
comp?unds had become partially concentrated with other 
.. xmstituents of the magma which were soluble in 
water at the h.igh temperature, for these reservoirs 
appear to have contained much water. Mineralisers 
compounds of boron, fluorine, &c.) were present, 
~d played a very important part in the formation 

0.)1 the ore·deposits. Portions of these concentrated 
IOlutions ~a'y have ~e7n expelled before the magma com­
pletely sohdlfied, but It would seem that solutions became 
most. active an~ !D0st of the veins were formed after the 
. ramte had solidIfied.. It must be borne in mind that the 

solutions II at this stage were at such high temperatures 
~d pr~su.res that they must have existed as gases. and 
aot ~s liqUids. These volatile compounds (such as borates, 
luorldes, tungstates, sulphides, &c., of the metals) were 

t free on the fina~ consolidation of the magma, and being 
.dider extremely hl~h pressure and a.t very high tempera­
t.U.res, were very actIve chemically. R ising through fissures 

blCb had been formed in. the coolit;tg crust. these gases 
~ tacked the walls, and mlllerais whlch had consolidated 
'rom the silicate magma were altered and' replaced. As the 
tOlutions reached the upper zones. the temperature and 
ressure eventually were lowered to such an extent that cer-

, 10 of the metals could no longer be retained in solution 
ud were conseq uently deposited on the walls of the fissures 
~d in the adjacent rock which was penetrated by the 801u­

·lOns. Clearly. the substances which were most insoluble 
oul~ be deposited first in the deeper zone8, while the 

~latIvely soluble ones would be retained longer andl 
posited only in the cooler upper zones. Thus we should 

.. pact to find cassiterite typically deposited in the deeper 
19her temperature) zones. galena. ill the shallower (lower 
peratu~e) zo~es. the gangue minerals being chara.cter-

lC. It IS obvlous that no hard and fast lines can be 
wn between the two zones, and there will be consider­

Ie overlappin.g, min.erals characteristic of both zones being 
nd at certam hOl'lzons. Another factor which must be 
en into ac~unt i~ the progressive cooling of the solidified 
k·mass durmg thIS period' of mineralising. Thus a pa.r-
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ticular horizon which was at one period at such a high 
temperature that typically high.te~perature ~eralB were 
deposited, might later be the reposl~ry of a. different, set of 
minerals if the same fissure were agam traversed by mIneral­
bearing solutions. Still another factor worthy of note ~n 
passing is the variation il~ the cOl~position of these, metal~e 
reservoirs at different POlDtS . which would result In vana­
tions in the mineralogical composition of deposits formed 
at approximately the same horizon. . 

The processes indicated above have operated III the 
granite in forming the various mineral deposits, and in view 
of what has been said it is not difficult to understand the 
variations in composition which are known to occur. 

But at the time these mineral deposits were formed the 
granite was covered by a thick layer of sedimentary rocks, 
which had been disturbed and fissured in various direc­
tions. These rocks had been raised to a high temperature 
by the intrusion of the molten magma, and the mi~eralising 
solutions on reaching the outer crust of the gramte mass, 
in many cases cont:nued outwards into these sedimentary 
rocks, the fissures in the rocks giving the solutions the oppor· 
tunity to esc'ipe. In these rocks they continued their work 
of altering the wall·rocks and of depositing their metaniC' 
burden. Thus ore· bodies were formed in the sedimentary 
rocks as well as in the underlying igneous rocks, their struc­
ture depending partlv on the nature of the rocks them­
selves, and partly on the fissures which had been developed 
in them. As the solutions migrated further and further 
from the magmatic reservoir into regions of lower tempera· 
tures and pressures, the general characteristics of tb~ 
mineral deposits which were formed changed from thme 
of the deposits formed in the heart of the igneous rock, and 
typical low-temperature deposits were formed. 

In the concentration of the metallic constituents of tb.­
magma by differentiation into particular .. reservoirs," i 
is certain that such concentration was not complete, an~ 
that small quantities of cassiterite crystallised out from tJH. 
silicate magma and were included therein upon its con­
solidation to form the granite rock. This became importan' 
at a later stage. 

With the close of this period of igneous activity, l 

illtroduction of ore material into the district ceased. 'flH. 
igneous activity was succeeded bv a long-continued perj.~ 
of quiescence during which degradational forces were ach 
in wearing down the land surface. The operat ion of th 
forces had an important effect on the district from t 
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economic standpoint, for a great thickness of overlying 
rocks was removed and the ore-deposits were exposed at the 
orurface. As the rocks were more deeply dissected ths 
upper portions of some of the ore-deposits were removed, 
nd as a large portion of the area was worn down to a 
~neral base-level, and a river system developed wh...ch 
lifl'ered somewhat from that of the present day, the material 
:rom the higher ground gradually accumulated as the grade 
jf the streams became too Bat to allow of its being carried 
w the sea. With this material was a good deal of cassiterite 
ierived from the ore-deposits which had been degraded, 
lIld a certain amount from individual crystals set free in 
·.he disintegration of the granite itself. Upon a subse­
,uent uplift of this base-levelled area, the rivers were 
~juvenated, and started cutting down their beds again. 
This process has continued up to the present time, and 
·He older deposits of alluvial material have been dissected 

~ d the heavier constituents reconcentrated to form tht' 
Ildary tin-ore deposits of the district , 

The secondary iron ores have been formed in recent times 
the action of weathering agenc:es . 

(9)-BuILDING AKD ORfI.'AME:\TAL STONES. 

Although in the past nothing has been done in the way 
. utilising any of the rocks of the district for building or 
~namental purposes, the possibility of such being done is 
)rthy of brief mention. In this connection mention may 
r cOllvenience be made to the available rocks under Sbpa­
te headings. 
Cranite..-The granite of the district is the only rock 

'lich is likely to be used for building or ornamental pur· 
es, although nothing has been done with it in the past. 

~ f! varieties of granite in the district have been described 
detail elsewhere, and it has been pointed out lihal all 
closely related, being derived from the same intrUSl\"'6 

The pink granite. which is of medium to coarse 
insize, the relative grainsize being even, is a handsome 
~ which would make an excellent building stone if more 
'ourably situated. It has been shown to take a good 
(ish, and is a hard rock, its handsome appearance giving 
• possible value as an ornamental as well as a building 
lD.e. An excellent illustration of a polished slab of this 

· .. nite, collected by the writer, has been recently repro-
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duced in natural colours in <I The Building and Ornamental 
Stones of Australia," by Richard T. Baker, F.L.S.,(lta) 
page 32. The rock compares very favourably with other 
" red " granites of Australia illustrated in the work 
named. 

Varieties of this rock are typically grey in colour, but the 
quantities available are smaller; the rock is handsome, pale 
flesh-pink orthoclase felspars showing a tendency to develop 
porphyritic crystals. 

More abundant than this grey rock, and second only to 
the I( pink" granite, is the Ie white If granite of the dis­
trict (also known as the tin granite). It is a handsome fine 
to medium-grained rock of even grain size, and would prob­
ably take a good polish. The distribution is wide, but the 
variety is not quite so accessible as the coarser-grained pink 
variety, although if an industry were ever established, it 
would almost certainly claim a share of attention. 

Although there exist here rocks which would be prized 
if they occurred under more favourable conditions, it must 
be admitted that at present they can scarcely be regarded 
as of economic value. They are far removed from a centre 
of settlement, and working costs would be high. Although 
the facilities for working are good, the coastal cliffs, rising 
to over 300 feet, presenting faces which could be exploited, 
the cost of transport would be considerable at the present 
time, the unreliability of Trial Harbour (the only port 
available) having been explained elsewhere. 

The rocks undoubtedly have many distmctly favourable 
features. The colours Rre certainly pleasing and are com­
paratively regular over considerable areas. Tourmaline is 
present in small aggregates and sometimes filling minute 
fissures in the pink granite, but in this rock its presence 
would not detract from the handsome appearance of the 
fresh rock. Where exposed, the granite appears to be fairly 
free from cracks, and as the rock is usually little a.ltered 
even within a few illches of the surface in the case of exposed 
outcrops, there would be a minimum of waste in working. 
This freshness almost to the surface indicates that the rock 
would be durable. 

There is reason to believe, therefore, that in the future, 
when the local demand for such material increases, the 
Heemskirk granit~ may be exploited as a building and 
ornamental stone. 

( 11:1) Published lUI Technical Erlu('ation Serl.", No. 19 by the Df'p~rtmf'nt 
o Public Irl'ttuclion, New South 'Vain, 191.'1. 
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Supentili.t'.-This rock is scarcely likely to prove of value 
as a building or ornamental stone, judging by its appear­
ance on surface outcrops and in ilie only mine workings 
available (Nickel Reward Mine). It is usually a dull-bluish 
colour, sometimes bluish-green, and does not show the bright 
tints and variegated effects which render some serpentines 
valuable. There appeared to be little variety in the 
exposures available for inspection at different points. 

Slate.-Mention has been made in the course of this 
report of the large development of slaLes of Pre· Silurian 
a.ge. At no point visited, however, did these rocks give 
any promise of being of value for flagging or roofing. They 
are usually indurated, but are not fissile , and cannot be 
regarded as being of any economic value. 

(lO)-POSSIBILITIES OF PYRITE CRYSTALS TN WIRELESS 

TELEGRAPH Y. 

The occurrence of abundant Cl'ystals of pyrite in the soft 
pipe material which has been profitably worked for iIM 
cassiterite content on the Federation :\Iine, has been noted. 
elsewhere. Perfect crystals varying in size from d'1 inch 
to over 1 inch across are common. The forms represented. 
are the cube and the pyritohed.ron, and combinations of 
these forms . The cubes are usually perfectly regular : they 
sometimes show striated faces, but not always so. Groups 
of crystals intergrown arc frequently found, also pyrite 
intergrown with cassiterite, tourmaline, or quartz , or with 
more than one of these minerals. In many caaes, however, 
the mineral is pure and fresh and faces regular . 

Owing to the reported value of such crystals for use as 
detectors in connection with wireless telegraphy, the writer 
selected crystals of various sizes and showing various co~­
binations , as well as samples showing only cubical and pyn­
tohedral faces, and despatched one parcel to the Wireless 
Telegraph Station, Melbourne, and another to the Wireless 
Telegraph Station, Flinders Island. with t.he request that 
the officers in charge might test them and express an 
opinion as to their value in wireless work . 

The officer in charge at Flinders Island wrote:-
.. T have forwarded some of your specimens away to be 

specially treatedl : result you will be advised. They are in 
the present state sensit:ve, but below the standard ; but 
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may be impro.ved with treatment.." I find galena of a par-
ticular kind gIves the best results . ' " 

No further advice was received, although It 15 p088lble 
that the crystals were forwarded to Me,lbourne, and ~hat 
the results wefe included in the fol1owmg reply. receIved 
from ilie officer in charge, Wireless Telegraph Station, Mel· 
bourne :-

f< I am in receipt of your crystals of iron pyrite. ~ haye 
tried a couple of dozen specimens as detec.t~rs for WIreless 

.. nd they are all more or less senSItive. Howe,:"er, 
rec61vmg. a . th th . ron pyrites I did not get such good results as WI e 1 . _ 

crystal that we have been using for some J?onths. I thlllk 
the cr stal we use comes from Java, and it appears not to 
have s~ much iron in it. I do not think that there w?uld 
be any commercial value for our work, as the dema.nd IS 80 

r 'ted and a crystal practically lasts for ever WIth care 
1md1 I ' I· X( " ' ) gets is 6d . per crystal for tho an c ean mess. . h ship 
Java stuff , but the only d~mand since t e war are 

to " 
oP~:omrsthe above it would appear that the crystals. have 
at resent no value for wireless work . ~lthough swta.bl~ 
cry;tals bring good prices, it seems that It would s"t:.~ 

ay under present circumstan.ces to h~v~ numbers 
Fn tbe bope of find ing ,q"n occaslOnal senSItIve one 

C'I) NaUl P, tiuppre~se(I.-L"L. · r . 

VI.-THE HISTORY OF MINING ON THE 
FIELD. 

The early history of mining in the Heemskirk district 
makes interesting reading, and the writer proposes to record 
the main incidents, so far as they can be ascertained. 

Reviewed broadly, several chapters in this history stand 
out prominently, indicating the phases through which 
mining in the district has passed.. These may be called 
the periods of (a) prospecting, (b) boom, (c) collapse, (d) 
neglect, (r) recovery. 

(a) Prospecting.- This chapter provides a story of 
pioneering work, of courage and hardihood, of indomitable 
pluck and endurance in struggling against and overcoming 
difficulties, which compels the warmest admiration. What 
these difficulties were can only be appreciated by one 
familiar with the West Coast of Tasmania . The inacces­
sibility of the district was one of the greatest drawbacks. 
The nearest settlement in the early prospecting days was 
at ::\it. Bischoff, some 35 miles distant. But mere distances 
convey little idea of the difficulties which confronted the 
pioneers, for nat..ure seemed to have opposed obstacles at 
every turn . The nature of the country is forbidding, moun­
tain ranges riSing to 3000 feet, intersected by deep gorges 
carrying streams liable to flooding at short notice, and 
occasional strips of open plain country liable to be con­
verted into marshes in the wet season. The mountain and 
hil1 slopes were usually heavily timbered and almost impen&­
"rable scrub, in which horizontal, bauera, and cutting­
grass were prominent, covered large areas : the barriers 
)8'ered by these shrubs are well known to those familiar 
with the West Coast. The climate increased the pros­
~tor's difficulties , as rain was almost incessant, and falls 
f snow 011 the higher ground, dense fogs, and gales of 

rmd were frequently encountered . Added to these natural 
hstacles, was the scarcity of food in these solitudes. An 
~8Sional kangaroo on the plains, and wombate which 
~ualJy avoided capture, made welcome if infrequent addi­
Ions to the prospector's larder. The necessity for carry-
g all supplies on his back obviously hampered the opera­
~ns of the hardy pioneer enormously . 

On account of the difficulties of the overland routes to 
e district, some of the parties travelled by boat, landing 

I 
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th of the Pieman River. 
at Macq uarie Harbo~~ or t~et:~~ places as a depot: this 
and working from 61 er 0 . e and to some extent 
method of travelling was expeuslv 

uncertain, , ' d' trict by the late Mr. C. P. 
Tin was dlscove.red til the f l:he West Coast district (a:nd 

Sprent, surveyor 10 charge 0 1) in April 1876. Actmg 
afterwards Surveyor.G.enera M S rent' proceeded from 
upon instructions recelved'd th:"re formed a party consist.. 
Table Cape to Warat.ah ,;n John Bourke, and Frank 
iug of Messrs. DavId 011:e8, d re ort on the country 
Long, setting ~ut to ex~~~~e ;:st C!a.st. They travelled 
between Mt. Blschot t~: Yellow Band Plain, over ~he .Par. 
via Mt. Ramsay an. t the Pieman River near Its .J'~nc­
son's Hood MountaH~ h 0 R" Returning for provislons 
tioD with the Meredtt Flvernk' Lempriere and, taking a .. ed b Mr ra , . 
they were Jom Y . th Parson's Hood MountalD. 
more southerly course from d ~h Pieman River not faT 
the party eventually cros~ t k River from the south. 
from its junction wit~r~e an~~~~; spending a little time 
reached Mt. Heem~ , 1 observations as to the nature 
prospecting and ta.kmg generl~ed by bad weather. to retum 
of the country, .were cO~;discovered on this trIp, a~par · 
to Waratah. TID 0.:; "~1ft Reemskirk , gold, plabnu' 
ently on the west 51 eo.. er being reported froa.. 
(probably ?~miridium), l:nj. ~~~;allle trip. Thi.s appean 
other localItIes as a resll tb ntic discovery of tm III th .. 
to have beel~ ~e first au e S rent's re ort of the res~l 
Heemskir~ dlstnct, al.1d Mr . p nencem~nt of prospectm_ 
of this trip resulted In the com) 

operations in earnest. . ti g parties visited tbf-
In 1~76 o.r 1.877 thr:~2:;0~r~car~~us prospecting syndi. 

Heemskuk dlstnct , on bd Geor e "Meredith appear to han 
cates. Messrs. Owen .an gd· the counl ry betwet& 

d th Plernan an 10 . 
prospe?te ond t~ R mskirk R ange, eventually peggl 
that rIver an e ee cres for tin at North Reelm 
out four sections,. each of 80 a t have been the first tak 
kirk. These sectIOns appear

h 
0 t,'me a party of th 

d · t . t A bout l e same k up in the IS nc . D II travelled per et b 1f Charles onne y, h 
men, led y. rHo b t to the Pieman River and t en 
" Coral" from 0 ar t. 1 d by Mr. T. B. Moon 
to Heemskirk , and another (a~ ~;o~ New Norfolk via La 
travelled through ~dReeils ~res packing provisions on th ... 
St. Clair and the E on aUt ' d by this route. Each 

II ' IJarty re urne th backs. D~nue y s t have taken up ground for 
these parbes appears 0 

respective syndIc~tes " 
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In a receut letter t.o the writer, Mr. David Jones (now 
district surveyor at Waratah) states: II When we went to 
Heemskirk again in 1877 we had a lot of surveys to effect. 
Other sections [besides those of the Meredith Brothera.­
L.L.W.] were marked off by Gam. Webster, Con. Curtain, 
McCavistou, and further south at Mt. Agnew, Charles 
Donnelly, Frank Long, Joseph Harman, and Alex. Teng­
dahl. " Mr. Jones continues: <I The first. tin ore from Mt. 
Agnew was obtained by C. P. Sprent and Frank Long and 
taken into 'Varatah by John Bourke and myself. I 
obtained a horse from Mr. Kayser, manager of the Mt. 
Bischoff T.M. Co., rode to Burnie, and forwarded the tin 
ore from there to Dr. Butler, of Hobart." 

With regard to some of the earliest alluvial work on the 
field, Mr. A . S. R . Osborne (now of Ascot, Queensland), 
writes :_ 

<I I call to lJlind that the first syndicate to prospect for 
a payable tinfield that way [i .•. , Reemskirk) was formed 
in Hobart, that the directors were of that city . . that 
about six men were despatched by ketch to Macquarie Har­
bour, thence by land to Heemskirk , with a complete sup­
ply of alluvial mining tools, stores, &c., for six months, 
that work was commenced on a creek fed by the mount, 
and strongly recommended by the late Mr. Surveyor Sprent 
as being rich in tin. A sluicebox was made and placed in 
position, and sluicing commenced-taking the whole width 
of creek washdirt, perhaps 15 feet wide--and after one 
month's work some six bags (600 lbs.) of tin were recovered. 
The owners would not credit the result as reliable, and 
operations were continued until the creek (gully, really) 
was scooped out up to the bare rock slope of the mount 
without further recovery: about this time one of the 
original prospectors put in an appearance to indicate to 
-he manager where good payable tin was situated, but to 
'hat gentleman's chagrin he was reluctantly compelled to 
cknowledge that he and his mate were in grievous error, 

and hence that part of the locality was abandoned and the 
en's services transferred to a point about 5 miles beyond 

~he. mount proper towards the Pieman River, to test 
Ilotber gully for tin recommended by Mr . Sprent and the 

prospectors, Frank Long and another, but little tin was 
. mnd, and this also was abandoned." 

A bout the same time Mr. C. Donnelly went to Heems­
·rk with a party of 12 men and two borses, on behalf of 

-.he Great Western Prospectine Association , and some allu. 
.al work was done; the Meredith Brothers also took a party 
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f by ketch to the Pieman, and started work on beh~lf 
omen . and Pieman River Prospecting ASSOCla· 
of the Emu. Bay h d' d the ground prove pay-tion. In neIther case, owever, 1 

ab~~'SomewhereCIIS) about. this time Fran~ Long w;: :~ 
'th Jose h Harman to prospect at Reemskak for a 0 h3 

WI d' a.l.-P and their experience illustrates the hards 11 led I'" 
syn lC lJt), • d d They trave 

:;:~~I,::nl;o;r ~:r~~~~~e:~e h:~r:~g:"mE~:!~!a~~:t s~~ 
of prov~iollS sho~l.~ ~l~te~~t i~ ~: appearance until t,wo 
vessel, owever, 1 d d te and for five weeks the 111· 
months after her ue a , e supply 
starred travelledrs hal~ b~ ex!~!e~n b:i:;ryn=;a~arvation. 
of badgers an wa aI, .. h h f sa&-

o 1 the coast to Macqu&rle, m t e ope 0 
!Jreaking a on~f essel with 1/ tucker," they were fonu· 
m~_the loogt~{) :e:t with a member of Donnelly's part~, 
naUt::l enou t k f Macquane h t this time were cutting a rae rom 

ia~b:ur through Heem~kir~~fei~un:~~e::~! ~~~l,t~~: 
taken up. Accompanymg Y W tern Compan~ 
~adco:l::ubeee;ro:e~t~~; ~1il~h~h?rf:a~er esOstartbe~ workin

d
g 

d ed nemgrnae the sections alrea y secur . . . . h' t D I 
. J._..l ·th the troubles of Long and IS rna e, 01-

acqua1U~ WI ·th th's pro-11 su plied the two hungry men WI · a man 
n~ . Y P nd generously packed the stores for them to the 
VISions, a th pected near Mt Bi Henty. Long and Harman en pros H 

gnew discovered alluvial tin , and selected gro.und, ar­
!~n st~ying to pr .... "pect further while his corop3;n~o~ cross~ 

. Mt Agnpw p;oceeding along the IIeemsku ange 
:'::t ~ is 'known ~s the Gap. Sprent and party were sur­
V in round taken up by the Emu Bay C~)I:nJ:lany I and 
a~ler g p:gging out sections i~ the s~me VIClruty, L~~~ 
started for ~Iacquaire laden wIth specimens. He had

d 
t 

misfortune to sprain h.is ankle "I T()utf', but manage .( 
reach his mate near Trial Harbour, and they proceeded to 

Macquarie." M M k I I d arrived 
(U6) On December 25, 1877 , r . ar re an . th 

at Mac uarie Harbour with a party from Hob~rt III f' 

h }p. '11 " They proceeded viII Heemsknk to tht ketc nSCI a. k' k d et 
Pieman River, returning to North Heems If an prospe -

.. Th Wild West of Tasmania ., by Wilhertoll Tiller· CIllO» E:r.tract from e , 

p. !'I f . I hli.!lhed by <I The Examiner," 
( 1115) Thisinfilrmation culled ro~ arotl~<>~}:~V611t Coast Pioneering'," b~ 

LaulJC8.'>ton, July fj, 7, 10, and h!, .J 

1\1 ark Ireland. 
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ing the Ta.sman River Bats, which It W"lS decided. were not 
payable. Returning to the Pieman, they prospected UllSUC­

.... fully and then worked back, prospecting hetween Gran­
ville and Heemskirk. They then packed provisions from 
Yacqua:ire Harbour, and took a prospecting trip round the 
Heemskirk Range, working from the south end, along the 
.stern edge of the range and back round the north end, 
he trip lastiug three weeks. Members of this party were 

Yessrs. Mark Ireland, George Bell, and John O'Donnell. 
Prospecting was unsuccessful, and the party returned to 
:lfacquarie Harbour short of food. Fortunately the ketch 

Starling" arrived, having 011 board Mr. Osborne and & 

party of men to work ground discovered. by Long and Har­
man. The ketch took Mr. Ireland and several members 
of the party back to Hobart ,·ia the north coast. It is 
rtated that at this time some tons of supposed tin were sent 
to Hobart, but on arrival the mineral proved to be mainly 
itaniferous iron ore, and consequently worthleas. 

The field may now be said· to have entered on the second 
period of its history . 

Although dealing with a locality beyond the boundary 
or the Heemskirk field, it is interesting to note that as one 
result of the prospecting activity at this period, a dis­
:overy was made which had very far-reaching effects, viz .. 
'he discovery of argentiferous galena at what is now Zee­
han. This discovery was made by Mr. Frank Long on 8th 
December, 1882, when prospecting with Mr. John Healey, 
Yessrs. William Johnston and William Monks being also 
prospecting in the neighbourhood. Although some tem­
porary excitement was caused when the result of this dis­
oovery became known, its full significance was not realised 
for some years, and serious mining does not appear to have 
been altempted until 1890. 

As everything for the Zeehan field was in its earlier 
history lauded at Trial Harbour, and carted inland, it will 
be seen that the discovery had an influence on the opera­
-jons being carried out on the Heemskirk field. 

(b) Boom P<Nod.-This was essentially the period when 
;.he lode tin mines were being opened up and to some extent 
prospected. Exaggerated reports of their richness were 
furnished by some of the prospectors; the field, as already 
mentioned, was inaccessible, and the reports received caused 
great excitement. After examining the mode of occur­
rence of the tin are on the field, the writer is pre?ared to 
~Iieve that many of the reports furnished in these early 
days were not wilfully misleading, but that the prospectors 
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concerned really believed that their discoveries were of the 
utmost importance. The tin oxide does occur (as explained 
elsewhere) in rich shoots, and doubtless some of these were 
located, and after seeing the rich detrital ore shed by out­
crops at particular points, the finders assumed, without 
adequately testing the truth of their theories, that enor­
mous bodies of rich ore existed. There can be little doubt 
that in some cases the estimate formed of the actual tin 
content of some of the stone was also exaggerated. the 
wish being in reality father to the thought. Doubtless the 
knowledge that tha Mt. ·Bischoff Mine had about this time 
an output of about 250 tons of tin oxida per month, also 
led to exaggerated ideas being formed of the value of the 
Heemskirk lodes. 

There can he no question of the integrity of most of the 
directors of these properties, who honestly believed their 
mines were as rich as they were represented to be. 

The facts are that excitement prevailed , money was forth­
coming in abundance for the new field, and as a con8&­
quence, speculation was rife. Undoubtedly many sections 
were pegged (and actually floated in some cases) which had 
no prospects whatever. An idea of the state of affairs may 
be gained by a glance at the mineral charts of the district, 
accompanying this report. The extremes to which this 
pegging-out of ground was carried is shown by the fact tha." 
eight or nine of the mineral sections extend varying dis­
tances out to sea: in some cases more than two-thirds of 
the area of the sections extend out to sea. It is certain 
that in some of the sections for which money was forthcom­
ing, a pick had never been put into the ground. There 
could eventually be but one result of such wild specula­
tion. 

In the case of the properties which had genuine prospect. 
however, the peri~d was essentially one of spending mOD!! 
OD surface opeartions--on plant, roads, tramways, &c.­
without due regard to the development of the mining p~ 
perties, which should of course have been attended to firsa: 
There appears to have been quite a stampede to erect bat.­
teries, without waiting to determine whether the proper-
ties warranted' such a procedure. Clearly, this state 
affairs must end disastrously, in some cases at least. 

The Montagu Mine was worked in 1879.("') and 
ore won therefrom , and about the same time the Monta_ 

(l1l'i) Communiciltion to the writer by David Jones, E.q .. Dl"tl'ict '" -
veyo!', 'Varatali. 
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Extended. Cumberland W t C 
A~llew, Empress Victoria, C:srnwa~ber.Jand, Orie~t, Mt. 
M~[jf>S started operations. In 1880 ?~, a!1d ~e~lpatetic 
tamly attracted attention and' J l~ tm-IDlnlDg cer­
reau, then Government G I 1~ tune, 81, Mr. G. Thu­
this report was not ava,·1 ble°to°gt'hS, r~ported on the field: 

It. . a e e wnter 
18 lI1teresting to note th t lOb '. 

about this time and th f l~ . a~t.erles were erected 
important mines' with e 0 OWIng. hst shows the more 
headings of the plant ins~:~:. ~ their managers and brief 

Cumberland Mine.-Ma~a er A 
turbine. lO-head' batter; . ~ . d ~ Gallagher; 

West Cumberland M· .~gs. an uddles. 
waterwheel. 5-head ';::ttery a~ag:~i G. Lightly; 

Montagu Mine.-Afana er A' Res. 
bine. 15-head batte g~. . . Inglaton; tur-

Orient Mine -M ry. pgs. and buddIes. 
. anager. T. S. W,ll,am . b·le d 

~~am-engine, wat:erwheeI , IO-head ~~t:~ r b:~-
c ea, and hydrauhc concentrator ' 

orllwall Mine -Manage M G d: 
stonebreak'er, lO-heaJ' batte ar FUler : waterwheel, 
buddIes. ry, rue vanner, and 

Cliff Mine - Manage E P 
. batte~y, buddles~' . . errow: waterwheel,5-head 

Pertpatet ic Mine.-Manager C H C taO 
h I 10 h ' . . UT Ill' water 

C 
w . ee , - ead battery buddIes . -

arn B M· •. rae me.-Manager J T RbI· h I 10h •.. a mg· water-wee. - ead battery buddIes . 
Wakefield Mine.-Mana e; __ .. 
E engine, 5-head batte!y. ' . portable steam-

mpress Victoria.- Manager _ G d' . 
stearn hoisLin It' ar mer: FIrst. 
ment plant. g p au on West Coast, but no treat-

be~at~rie: "S'ere afterwards erected at the New West Cum 
an ,a wooney's, Healey and M I' . -

R. Clarke's (old' Prince Goo ) M' c vor s, Kelvm, and 
Earl all . If · " rge l~es. 

ki k CY UVla m-mmmg compallles were the Mt H 
.r ompany, Great Western Com a . eems-

Pleman River Company Sta f th ~ ny, Emu Bay and 
)r~;inOM.ining Compall'y, a:d

o 
otheers. est Company, Glen-

e nent Company's batte h 

-::,,~S:i::,,~ ~. e~:~~' ~arIYbinttel~~4~:~th~U~hfi::ttet~ .;f::: 
, elr a TIes some rno fih b f 

... me very interesting particular . ~ s e ore 
mines on the field about th' t con~ernlllg thIS and other 

IS Ime ave been kindly sup-
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. Mr Luke Williams (now manager 
plied to the wntar by . M· e) who visited the field 
of the Balfour Reward Copper ::: that -he time taken by 
in 1882. It is intar .. tmg to no ta) by- which Mr. Wil-

" A "(35 tons regis r , . 1 H 
the s.s. my 19 d from Hobart to TrIa ar-Iiams travelled, was ays 

bour. . . b ltarie, and plant to the field 
The expense of hnnglllg a

h
· . d of its history, was 

t' them at t IS peno 
and then eree mg 'd btedl several of the com­
very considerable, and un ~~ bl~ amount of their avail­
panies concerned spen~ a con~l :~: excitement of the boom 
able cap,ital on ~a~hlDe6:.e~l available for prospec~ing and 
time whIch sho~ . . ave It is fair to add that m many 
developing theIr mmes ' t cases the mining manager~ were 
cases, and probabl\ m~id not' recommend the erectIon of 
not to blame, as t ey . l d b the directors to erect 

h' b t were mstruc e Y f th 
mac mery, U • 1 t u rchased on account 0 e 
crushing and dreSSlllL~ra~ ~hareholders, who apparently 
influence brought to . d rhat prospecting was need~d. 
would not be con~Ince . h case of several propertIes 
This policy was carned out In tell as with those which 
with rea.lly good. prosp:l~sha~ ~:wn to be too unpromis­
genuine prospecting wo d't re at all on plant. 
ing to warrant any expen 1 u

b 
hI about 200 men employed 

At this time there were ~~ a y stated in his report of 
in the district , for Mr. ';lre~ were employed in mining 
1884 that in 1881 over I~i~ m(?~) There was about thil 
proper and 10 prospe~. g. eneTal store and post­
time at the Mon~g~d (.:~)e, aAt

g 
Trial Harbour (th. 

office for the e. h ' of Remine was belDI 
port of Heems~irk) 0~h~o!~7t?~n~Pon the field ~s give? b! 
formed. Some .dea ·ght shilling' per sholt, fre.ghto 
noting thatC

tt
) wages wefre e. Hohart price of chaff calcu, 

ta £5 per ton rom , th-per s amer , till livin does not appear 0 a~ .. 
latad at douhle raleo . s g hill" to twelve shil. 
been expensive, averaglllg from ten sk ~~~ U batching:' 

d' ce per man per wee , 
lings an sixpen h C< b m" stage was for severa. 

As indicatad abov:.; t:rt-liv':. . Closely following UJ­
reasons destmed to s t f work of the vanow 
the erection and c.ommen.c~m.en th~ history of the district 

I ts came the thud peno III 

p an , 1884 came that unforla 
(e) Gollap···: .... t~~~n th~f :::;::r Heemskirk hubhle.:' n. 

nate event .th~ u. thg eding section that thIS ev writer has mdlcated III e pree 

(1111\ Op. rif .. p 1'2: red by Mr Luke Williams. 
(1l1li) InfOl'mation kIndly 8Upp 1 . 

was almost inevitable. The tin ore occurs throughout. t.he 
district usually in comparatively short but frequenhly rich 
shoots. When batteries were erected, and t.reatment plante 
in position , in most cases available capital was exhausted, 
and sanguine shareholders looked to battery returns from 
the first Cew crushings to recoup them for their outlay, and 
provide funds for future operations as well as dividends. 
In a few instances, if these anticipolltions had not been 
fulfilled , the mines might at least have paid their way, had 
sufficient. developmental work been carried out previously, 
to open up sufficient ore of a suitable grad-e, to keep the 
ba.tteries working, but. this was not dOlle , In some instances 
shoots of ore which had been located were worked out, but 
little was done to locate fresh olles. The concentrating 
plants on the whole would appear to have been efficient, 
but the operation was usually tedious and costly, High 
freights on the tin produced (which in some cases at least 
was of the usual battery grade, 68 to 70 per cent. metallic, 
as good tin·dressers were employed), combined with a low 
market price for the product, eOO) also militated against 
SUCCf>5S, 

Pyritic ore aprears to have been encountered in one or 
two instances at this stage, and this gave trouble and dis. 
couraged the companies concerned, owing to the difficulty 
of cleaning the ore (roasting was not practised) and of find­
ing a market for a pyritic concentrate. 

Agq,in, in one or two instances black tourmaline 
(extremely abundant throughout the district) appears to 
have been mistaken for cassiterite, with anything but satis. 
(action to the shareholders interested, . 

The net result of this state of affairs was a. loss of confi­
dence on the part of investors in the Reemskirk field, which 
meant the collapse, temporarily, of the mining industry of 
the district. 

The field at this time got a badl reputation, not justly, 
which it has never quite outgrown. 

(d) N •. qlecl.-It is not surprising to find that the col­
apse of most of the mining companies was fo11owed by a 
'le-riod of neglect, during which the field was abandoned to 

few prospectors . This state of affairs appears to have 
~ntinued for some years. A few spasmodic attempts were 
.. ade to resume work, but nothing of any consequence was 
lone, as capital was not forthcoming. In 1893 Messrs. 
Fowler and Dunn were profitably working the West Cum-

(100) Vid~ table, p. 300. 
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berland property, and about the same time a litt~e work 
appears to have been done on the Cumberland Mine. A 
company was formed to take over the old West Cumberla~d 
property a little later, .but ~nf~rtunately most of the avail­
able capital was spent 111 hrl1lgmg water from the Cumber­
land Dam, and in erecting a battery and treatment plant. 
Provision does not appear to have been made for a con­
tinuous supply of ore to the battery, and although some 
stone was crushed, the quantity appears to have boon 
small before the mine was once more shut down, and eventu­
ally fell into the hands of the present owners, who hold 
the properties of the Wes~ Cumberland, Cumberland, and 
East Cumberland compam6s. . 

It is uncertain whether this period has ~ot continued 
more or less to the present time, but the wnter prefers to 
regard the present stage as one of recovery. . " 

(e) Recovery.-Of reoent years there has, 1n the wnte.r s 
opinion, been ~ tendency for the re~overy ~f t~e Heemskirk 
field from the condition of neglect mto which It had fallen. 
Although unfortunately little activity is .actually bemg 
displayed at. the present time, there are llldlcatlOns that at 
no distant date there will be many more men employed, and 
that several of the mines will be working profitably. After 
such a collapse as tllat which followed the unwarranted 
boom of the earlier days, the process of recovery w~s neces· 
sarily slow. U Prejudice dies hard," and pubhc confi· 
dence in the field was so completely shaken t.h~t for some 
years the name" Heemskirk " was alm~st suffiCIent to can· 
demn a propertv: unhesitatingly the wflter states that such 
feeling is unwa~rranted, and if the lessons of the past are 
taken to heart. that the lleemskirk tin field will rise, no~ to 
the dazzling though insecure heights of ~h~ b?D~ pe,:"IOd, 
but to the position of stability and productivIty It IS entltled 
to occupy. . 

A discoverv which caused some eXCItement of co~p~ra· 
tively recent years, and whic~ for.a time put new lIfe lDt;o 
the field, was the finding of rIch tm on Mr. John l;Iayn~ I 
farm 2~ miles south of Mt. Agnew. In the earher hIS-­
tory 'of the field, tips ground for.m.ed part of .the West 
Orient Company's section, an? adJolDed the Oflen~ lea~. 
The rich detrital deposits of tin ore were but 8 chams dIS· 
tant from the battery of the old Orient Company, and yet 
their presence was not suspected. ThIS may have b~n du~ 
partly to the fact that prospecting was confine~ mamly to 
the granite. instead of being extended to the adjacent .lateo 
as well. 
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Long after the Orient Company ceased operations, Mr. 
John Mayne established a farm whose boundaries included. 
the tin deposits, and lived for some years within 5 or 6 
chains of the spot where a small fortune lay waiting for 
him to claim it. 

Referring to the discovery of this rich ore, Mr. Donald 
Clark(''') says, "His [Mr. John Mayne'.] boy. wanted a 
holiday, so he gave a provisional promise that if they could 
show him a claim yielding a pound of tin to the dish they 
should have it, as well as a cash bonus. The boys never 
went more than 300 yards from the hO\I86 in which they 
had lived for years, got. a prospect from the base of an 
uprooted tree, and earlled their reward. The father and 
sons started to work, pegging out. a .comparatively small 
area, for they then thought that In such a patchy place 
they would soon work it. out. As time went on discoveries 
were made which caused the fortunate owner to fonn a 
different opinion. A small pot·hole on the side of the hill, 
only a short distance from hia back door, gave nearly ,£1000 
worth of metal. A couple of men could have easily taken 
all the stuff out in a day. Lode after lode was opened, 
giving pounds weight of oxide to the dish, and without hav. 
iug done as much sinking as a wombat would have gone 
through in the time, upwards of 30 tons of oxide were 
extracted by the most primitive means." 

This version varies slightly from that given to the writer 
while on the field, by one who was in the district, which 
was to the eff-ect that one day a piece of stone was picked up 
on the hillside as a suitable missile to alter the course of a 
straying cow belonging to the farm: the /I stone" was 
found to be very heavy, and its weight led to enquiries 
being made in the locality as to its nature, apparently 
unsuccessfully for some weeks owing to its unusual colour 
and form. Its subsequent identification as tin oxide led 
to the discovery of the detrital ore. The writer cannot 
verify either story, but it seems cieal that the discovery 
was not due to systematic prospecting, and that its import­
ance was not realised at first . The discovery appears to 
have been made about the end of 1901. The first official 
record is that of the Secretary for Mines in his report on 
the tf Progress of the Mineral Industry of Tasmania fot' 
the quarter endiug 31st March, 1902." 

This discovery led to a decided revival of interest in the 
Heemskirk field. The property was sold early in 1903, and 

(to!) '1 Australian Mining nDd Metallurgy," by Oonald Clark (Critchley 
Parker, PublisbeMJ). Pirst P..dition, 1904, p. 226. 
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a bright fULUre was anticipated for it. Ri~h tm cl)rt.ainly 
was won and dividend'S were paid for a time. 

Unfortunately the mine was shut down after a compar .... 
tively short life; the careful prospecting of the localit.y 
which might ha.ve resulted in the discovery of other ore-­
bodies along the line of contact, does not seem to have beell 
carried out. 

The adjoining property has been working profitably for 
some time, though in a small way only. 

The successful operation of several of the smaller pr~ 
perties on the field, although working under adverse can· 
ditious, will assist in this process of recovery, and the opera..­
tions of the Heemskirk Tin Syndicate at the north end of 
the field(02 ) should have an influence in restoring conti· 
dence. 

The presence of pyrite in some of the tin ore treated in 
the past has been considered an almost insuperable difli· 
cutty, but the successful treatment of densely-pyritic tin 
ores elsewhere, by roast.ing. regrinding, and concentrating 
the pyritic concentrates, shows that this difficulty can be 
overcome: this fact seems to be realised now, and the 
difficulty is after all a minor one, if the tonnages of ore, 
and sufficiently high tin content of that ore, are available, 
more particularly as the ore is not, as a rule , densely 
pyritic. 

The writer has derived some of the information con· 
tained in this chapter from written communications received 
from Messrs. A . S. R. Osborn-e, Luke Williams, Mark Ir~ 
land, and David Jones, to each of whom he would tender 
sincere thanks: he has also consulted It The Wild West of 
Tasmania," by Wilberton Tilley. - -----

( .. ) Vide Ge(Jl SurT. Tas. Rep'lrt fl, H116. 

.. 
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VII.-THE MINING PROPERTIES. 

(l)-<lonsolidated L.ase 3917M and Section 5765M, J. H. S. 
J1unro. (The Pederation Till Jline.)(203) 

Location.-The Federation Mine 1S situated near the 
southern eud of the Heemskirk Range, on the western slopes 
of the range. It is distant about 7 miles from Zeehan by 
a.ir-line, in a south-westerly direction. It is only about 2 
miles from the coast, Trial Harbour being 3 miles to the 
south, and connected by road willi the mille. 

Accen.-Acce!::s 1.' given by the Zeehan-Trial Harbour­
Corinna road, which approaches within a.bout half a mile 
of the property: a branch road connects with the mine. 
By this route the distance is 14 miles from Zeehan. 
Unfortunately the road is in a bad state at many points, 
rendering carting difficult and costly. There is a route 
shorter by about 3! miles, available for pack-horses only, 
branching off from the main-road about 2 miles beyond the 
Comstock, and climbing over a high saddle of Mt. Agnew, 
This track is steeply graded in places, but is in fair condi­
!-ion, with the exception of a few culverts ,!hich need renew­
mg. 

Although necessaries are at the present time carted by 
road from Zeehan, there is a steel tram line of 2-feet gauge, 
constructed to Comstock between 6 and 7 miles, which 
could be utilised if necessary. 

On the whole the grade of the road is good, yet several 
deviations would be advisable if there was a prospect of 
much heavy carting. When repairs are being effected on 
the road, attention should be given to the carrying away of 
rain water, for neglect of this precaution in a district of 
very heavy rainfall has been largely responsible for the 
present. bad condition of the road. 

Area of Leases,-The area held at the time of the writer's. 
examination was 308 acres, comprised in a consolidated 
lease, 3917M, of 268 acres, with an adjoining lease on the 
south. 5765><, of 40 acres, both charted in the name of J. S. 
Munro. There is also a water-right, 784w, of 15 sluice­
heads, on the Cumberland Dam, also held by J. S. Munro. 

(toll) Tbia report wal prepared prior 10 tht' wrllinQ'" (Of the remll.tnrter 
of thp hullelin, all an Rdvanee repurl: it has IIDee twen "lightly mo<hfied 
in fI few places, but hn nut bt-en rewritlen. henee there is. slight dupli-
cation 10 lOme partien1." of what hu bt>en WI'ittt'o. • 
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The adjoining sections were all vacant at the time of 
exami nation . 

Comprised in the present Federation lease are proper­
ties which were previously owned and worked by separate 
companies: the West Cumberland, Cumberland, and East 
Cumberland properties are all included, also the New Cum­
berland, which was formed. to incorporate both the Cumber­
land and West Cumberland properties. Tin was discovered 
in 1875, and work has been carried on very intermittently 
since that. date. 

Since Mr. G. A. Waller, Assistant Government Geolo­
gist, reported on the property in 1902, very little work has 
been done excepting at what are known as the trihuters' 
workings. on the western slope of the hi11, where some rich 
tin was WOll, so that this report must necessarily be to SOme 

extent a repetition of what has appeared in Mr. Waller 's 
report, more particularly in the descriptive section. 

Topography and ll'ata-supply.-Topographically the 
mine is very favourably situated, with respect to prospect­
ing, exploitation, and mining: the topography, too, offers 
exceptional advantages ill aiiowing of the storage of water at 
a high elevation, and its utilisation for power purposes. The 
mine is situated on the western slopes of l\It.Agnew, about 
2 miles from the main peak. Mt. Agnew slopes steeply to 
the west for about 1400 feet t<> the level of the Cumber­
land Creek, where there is a basin rising again towards the 
west, and then falling away steeply again to the coastal 
peneplain, about 600 feet above sea-level. West of the 
Cumberland Creek in the vicinity of the Federation Mine, 
there is practically no timber, the hill slopes being covered 
with button-grass, with bold granite outcrops forming prs­
cipitous cliffs in places. The upper slopes of Mt. Agnew, 
however, are thickly wooded with splendid timber, which 
extends down to the level of the Cumberland Creek: a 
lar?6 area here has been reserved by the Government from 
leasing. 

The basin at the foot of the steep western slope M Mt. 
Agnew, which reany forms a hanging valley, with the Cum­
berland Creek flowing through it, has been turned into an 
artificial lake by means of a short embankment across the 
rocky defile which fonns the natural outlet of the creek. 
This body of water, now known as the Cumberland Dam, 
is reservedl from leasing. It was previous} y known as the 
New Cumberland Dam. 

Something of the value of this magnificent body of water 
will be realised when it is said that the water is dammed 

" 
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back over a mile, and its volume is stated to be a.bout 
100,000,000 gallons. The capacity could readily be 
increased mallY tim~s over, by raising the embankment 
and by·wash. The embankment is only 1 chain in lengthj 
it is very substantially built and faced with granite, and 
on the present embrmkment as a base, the higher wall may 
confidently be erected. The catchment area is certainly 
limited, but the rainfall is generally so abundant that by 
increasing the storage capacity any dry spell can be safely 
negotiated. 

Such a body of water stored at an elevation of 500 feet 
above the machinery site presents obvious advantages. At 
the. F ederation Mine, 450 feet of pressure cau be obtained 
at the present battery site, by means of a race 94 chaips 
in length, and pipe column of little over 1000 feet. 

Further reference is made to the Cumberla.nd Dam in 
another part of this report. e04") 

The old West Cumberland Company brought water from 
Packer's Creek to work their battery by means of a water­
wheel, which, however, was situated at a lower level than 
the present battery. This at once suggests that for dressing 
wat.er , a race might be constructed from Packer's Creek, 
at a higher elevation than the old one, to the present bat­
tery site-~ perfectly feasible plan. 

So that with regard to water·supply the Federation Mine 
is highly favoured. 

The topography of the locality has played an important 
part in the prospecting of the property, and is destined to 
be of great assistance in its future development. During 
the long periodl of degradation to which the region has been 
exposed, the streams have cut deeply down into the granite 
mass, dissecting and exposing the lode-formations. The 
immense advantage of this state of affairs will be recognised 
when it is remembered that towards the centre of the pro­
perty the elevation is nearly 1800 feet above sea.-Ievel~ 
while in the creek bed on the western boundary it is only­
ahout 700 feet. This means that the outcrops of the lodes 
are exposed in some instances, at points deep below the­
original surface, where they may be attacked and exploited 
at a minimum cost by means of adit levels and crosscuts. 
80 in this respect nature has done much to assist man to 
win some of her hidden treasure, which would otherwise 
have been inaccessible without deep mining. 
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Geology.-·The geology of the locality is compara~ively 
simple. During Devonian times there occurred a pertod of 
intense igneous activity in different parts of the lstan,d .. In 
the district utlder review there was developed at thIS tIme 
a series of sedimentary rocks, now removed by denudation. 
Into the rocks, deep below the existing surface, huge ~asse8 
of molten material were forced, and cooled and consohdated 
gradually , under conditions of high pressure. As the outer 
crust of the granite cooled, it also contracted, and fissures 
were formed in the solid material, which offered a ready 
means of escape to the superheated and chemically active 
vapours and solutions which h::"d gradually become. coneen· 
tarted in the heart of the shU molten mass, owmg to a 
process known as magmatic diffe~entiati~n. These vap~urs 
and solutions carried the metals III solutton, and depOSited 
them with the non-metallic contents , under conditions of 
reduced temperature and pressure, neafer the surface, since 
the solvent action of the vapours was lessened under such 
conditions. These fissures were in m&.ny cases minute 
originally, but the rock-walls were attacked, .some of t~e 
material taken into solution, and other depOSited. So In 

the actual lodes occurring, we frequently find a central vein 
bounded on either side by altered granite which mergea 
gradually into normal country-rock. It generally happel;l 
that the central vein carries tin oxide, but that the velD 
material fringing this central vein, also carries dissemin· 
ated cassiterite. 

The mineralogical composition of the ore is comparat ivel:r 
simple. Tt frequently consists of quartz, black and green 
tourmaline, and cassiterite: pyrioc is sometimes present 
In most cases where absent, it is probably only as a resul· 
of weathering. and it will be found in nearly all instan~'" 
in the true primary lode-matter . The presence of pYTlt.: 
has in some cases been a serious hindrance in t he successfu 
workillg of the ore-body, a nd in fact in the earlier histor 
of the property good shoots of tin ore were regarded :l 

valueless when accompanied by pyrite , as a market coul, 
not be found for a pyritic concentrate. 

Exceptionally a little fluorite is present. Native bismu' 
and bismuthinite have been reported from the propert, 
these minerals do sometimes occur in the vein-type. 

Mispickel is apparently present in small amount in or 
or two localities. 

Wolframite may be found in places: none is known' 
occur i" Rit" on the property, although it has been fou 
in the alluvial. n does occur, however , associated WI' 
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cassiterite on an adjoining section. Blende also occurs on 
an adjoining section, but has not been located on this pro­
perty. Tourmaline is always abundantly represented, both 
black and green varieties being present: the latter is usually 
the more favourable for tin, but in some cases it is absent, 
and yet rich tin occurs, as, for instance, in Gray's lode. 

~he.cassiterite varies considerably from point to point, in 
gralllsize and colour. In places it is crystalline, in jet­
black crystals, or again the crystals may be brown and 
t~anslucent. It also occurs extremely finely divided, of a 
hght-brown. colour, and apparently without crystaHine 
form. VarIous occurrences will be dealt with in more detail 
below. 

\Vith reference to the actual distribution of the tin in 
the lodes, the work already carried out gives certain defi­
nite information as to (a) the longitudinal , (b) the vertical 
distribution of the tin values. 

It is evident that the riche.r tin occurs in definite shoots 
in th~ lod.e~, different shoo~ being connected by lode 
matenal whICh. generally carnes disseminated cassiterite, 
alt~ough ~0lD:etH~es not in p~yable quantities. The longi­
tudlnal dl~tnbu.tlOn of the till .in shoots should be always 
kept w.el~ III mllld. when carrymg out future prospecting 
and lllllllng operatIOns. The lode channels are generally 
distinct and easily rpcognisable, and should a lode be cut 
at a point where the tin values are low or absent it does 
not necessarily follow that the lode is of no value : prospect­
mg along the length of the lode is to be strongly recom­
mended, to try and pick up a shoot of rich ore. The topo­
graphy of the property has been described, and mention 
made of the fact that the granite, with included ore-bodies, 
has been deeply dissected by various creeks. One result 
If this dissection is that a vertical section of nearly 700 

feet at a maximum has been exposed of some of the lodes. 
This is a fact of considerable importance, not only scientific­
ally, but because of its practical bearing. Not only doAft ~t 
mean that the lodes may be worked economically, but 
efi~lite information is.yielded with regard to the continuity 
f tin values to a conSIderable depth. At the deepest point 
t which the lode has been cut, the tin values do not appear 

to have suffered any deterioration. This feature is cer­
'~inly encouraging, as there is no evidence to suggest that 
: ulting may have accounted for the differenr.A if. level. In 

es where tin lodes are exposed in granite country. mining 
as in a few cases proved that denudation has been active 
)r such a long periodl , and the heart of the granite mass 
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has been cut into so deeply since the formation of the lodes, 
that only the stumps of the t.in deposits remain, and the 
payable ore has cut out at comparatively shallow depths 
from the surface existi ng at the time of their discovery. It 
is distinctly encouraging to find that such is certain~y not 
likely to be true in this case. Apart from the eVldence 
already noted, it appears from field eviden~e that there h~s 
not been an exces"ive amount of denudatlOll, and that 111 

this locality, although the overlying sedimen~ry rocks 
which probably existed at the time of the for~at~on of t?6 
ore-bodies have been removed, and the gramte Itself dIS­
sected, it is likely that the tin lodes will be found to con­
tinue from the present. surface to depths beyond the reach 
of economic mining. 

Apart from the lodel ::&.lready dealt, with, there ~s a~ least 
one (and possibly more than one) example of a pl~e ill the 
granite. This is approximately oval in cross·sectIon, and 
follows a very irregular course, dipping sometim~s ver­
tically, then pitching suddenly at different angles, lD ve~ 
different directions. It was followed down for some dIS­
tance and was found to carry rich tin in the form of coarse 
crystals of cassiterite, associated with crystals of pyrite, in 
a soft micaceolls ground mass, sometimes thoroughly kaolin­
ised. 

The cassiterite crystals are frequently twinned, and the 
pyrite occurs in perfect crystals, ~he forms .dev~loped being 
the cube and pyritohedron, or varIOUS combmahons of these 
two forms: they are sometimes intergrown with cassiterite, 
tourmaline, or quartz. 

The wans of the pipe are much altered, and carry tin, 
but merge gradually into normal non-stanniferous granite. 

Further work shouldl certainly be carried out, as the 
pinching of the pipe at the spot where work ceased is 
probably local, an~ the~e is no r~ason to doubt the con­
tinuance of the pIpe WIth good tm values to a depth. 

The Lod ... -A little may be said here with regard to the 
character of the lodes; they will be dealt with more in detail 
when the various workings are being described. There are 
so many outcrops showing on the property that a consider. 
able variation is to be noted in the nature of the lode 
material. With the comparatively small amount of work 
carriedl out up to the present, these outcrops cannot all be 
correlated with each other, and doubtless in some cases a 
certain amount of faulting may have occurred. The out­
crops frequently stand out distinctly above the peaty but­
ton-grass covering the granite, and may be traced COD-
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tinuously for considerable distances. When the mineral. 
ogical composition of the outcrops is taken into considera­
tiOll, the reason for their standing out ill relief is obvious. 
The bulk of the material is quartz in several instances, 
although this is frequently accompanied by tourmaline. 
Both these minerals strongly resist weathering agencies; in 
the case of the granite, the felspar and mica are prone to 
decomposition, and consequently the disintegration of the 
country-rock is rapid. From their nature, the lode outcrops 
tend to break off in pieces rather than to disintegrate 
bodily, and one result of this action is that the hillsides 
are strewn with these fragments of quartz-tourmaline, and 
all the creek beds likewise carry them in abundance. Much 
of lhis detrital material on the hillsides carries good tin 
values, which will pay for extraction, according to values 
obtained by systennatically sampling. Naturally the creeks 
received their quota of the heavy metal , but most of the 
alluvial patches have been worked out. 

Although the quartzose and quartz·tourmaJine v:ariet.ies 
of lode material form the bulk of the outcrops, white mica 
is sometimes present, forming the variety known as greisen. 

Workings and Dew.il. 0/ the Lod<l. 

For descriptive purposes, the workings on the property 
may conveniently be divided into three groups, (a) West­
ern, (b) Central, and (e) Eastern Workings. 

(a) TV ntern Workings.- These workings are mainly the 
result of operations carried out by the old 'Vest Cumber­
land Company and Messrs. Fowler and Dunn. They are 
sit\.lated in the western portion of the consolidated lease, 
and on the western slope of the range. They consist mainly 
of adits driven into the hillside, either on the course of the 
lodes or through country·rock to intercept them, with 
drives and stopes therefrom, &orne open-cut work! and 
several shallow shafts, in addition to surface trencJllng. 

What are known as the Whip Shaft Workings comprise 
an adit called the 570-feet level, another higher up the hill, 
the 500 feet, and a shaft known as the Whip Shaft, still 
higher up, but connecting with the two lower tunnels. 

In the nomenclature in vogue on the mine, levels are cal­
culated according to their vertical distance below the collar 
of Munro's shaft, a shaft sunk on the top of a hill about 
the centre of the property, and which is about the highest 
point on the mine. To avoid contusion, this nomenclature 
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will be adhered to as far as possible during the course of 
this report. . .. 

No.4 Adit, Qr 570-fut LelJl!~l.-ThlS level IS dnven on the 
course of a quartz-tourmaline vein which has a general 
strike of about N. 500 E. Mucb of the lode is very quartz­
ose, though it frequently shows a central ~am of gre,en t~ur­
Maline with a border of quartz-tourmaline, mergmg mto 
ore characterised by quartz, tourmaline, and mica, which in 
turn seems to merge into granite. The width varies from 
point to point from 6 inches to 6 feet. 

On the outcrop the lode s.b.ows abundant black tourma­
line, often in radiating mas~e8 , and does not look very 
promising for tin values, whIch usually accompany green 
tourmaline in this district. 

The total length of the drive is 418 feet. No crosscutting 
whatever has been carried out. At 237 feet from the 
entrance a rise connects with the 500·feet level 70 feet 
higher up the hill. and thence to the surface, the ~pI:>er.por­
tion being known as If The Whip Shaft." Thls 1S mac­
cessible at the present time. 

A short length of tramway connects this adit with the 
main inclined self-acting tram leading to the battery. 

The course of the adit varies, although the reason for 
some at least of the bends is not very obvious. On a bear­
ing of N. 480 E. the drive extends for 82 feet; it then 
bends 60 further to the north for 38 feet. It takes then 
a course of N. 600 E. for 74 feet before bending 130 fur­
ther north again for 42 feet. Then on a bearing of N 
640 E. it extends for 136 feet, when it bends sharply round 
to the east, leaves the lode, and on a bearing S. 740 E. 
has been driven for 46 feet through granite. 

At the entrance the lode is comparatively narrow, but is 
well defined. At 48 feet in is a well-marked vertical fisaure 
filled with kaolin junctioning with the main vein without 
cutting across it from the southern wall. At 88 feet the 
vein widened and a shoot of good tin ore was cut. This w& 
stoped to th~ surface for a lengtb of 27 feet. This stope 
was inacce88ible but the width is reported to be 20 to 24 
inches in the b~k of the stope near the surface. There is 
said to be good tin continuing underfoot here, the ~jdth 
being about 3 feet. At the end of tbe stoped ground, In th, 
back of the drive, there is a narrow central soft seam of 
tourmaline , carrying some cassiterite, bordered ~n eithf'T 
side with quartz-tourmaline vein-stone, which agam merges 
into a variety in which white mica is developed. From thit 
strope some rich ore is said to have been won. 
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At points about 30 and 50 feet respectively beyond this 
stope cross· veins with lode material join the main vein from 
the southern wall, about 15 and 36 inches wide respectively, 
but no crosscutting has been done to prove either of these 
formations. 

About 100 feet from the entrance a. vertical fissure comes 
in from the southern wall, aud the main vein splits. about 
3 feet of lode material crossing into the opposite wall. 

At about 140 feet in there is promising looking lode 
material showing in the northern wall for 12 feet. It is soft 
and rubbly in nature, carrying much kaolin. 

Approaching the rise there is on the south wall 10 feet of 
s:milar soft kaolinised lode material. In both these cases 
it is uncertain whether it is a local widening in the vein 
which has been followed. or whether it is a distinct lode 
junctioning with the main one, No attempt has been made 
to decide the question by prospecting. 

The rise is now filled uP. but the writer was informed by 
the manager that a vein of good tin in quartzose pyritic 
matter occurs ahout half way between this level and the 
next above (500-feet level) in the westforn corner of the rise. 

At 372 feet in the drive makes a sudden deviation. for 
no apparent reaSOD. and extends for 46 feet in a direction 
S. 740 E. through very bard fresh light-coloured biotite 
granite, medium to coarse in grainsize. This granite is a 
good deal fissured. and is cut through at vanous anllies by 
narrow quartz-tourmaline veins. A fact worthy of note is 
that solutions leaching from the present face of the driv~ 
are depositing a good deal of limonite. This limonite is 
probably derived from a pyritic formation, possibly lin· 
bearing, at no great distance ahead. This drive is worth 
continuing for a few feet further. The face is about 11 feet 
east of the lode cut in the 400-feet level. driven from Fow­
ler and Dunn's open-cut, which is 170 feet verticallv above 
this drive. The dip of this lode appears to be about vertical 
near the surface. 

At the point in the 570-feet level where this deviation is 
made, 372 feet from the entrance, the lode is left in the face. 
It is not even cut across, but remains exposed in the north 
wan, a width of 6 feet being here opened. The dip is ver­
tical. The lode material consists of soft rubble, with barder 
ba'1ds of quartz with black tourmaline. The softer material 
is much decomposed and iron-stained, much kaolin being 
present. It carries vughs of pyrite, and also of tourmaline. 
The average assay value is said to be 1 per cent. metallic 
tin. 

• 
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For nearly the whole length of the drive lode material haa 
been lef~ on the northern wall , but at no point has any 
crosscuttlllg been done. In most instances the true width 
of the lode has not ooel1 exposed. 

Sar;npl.es taken by the manager along the length of the 
lode mdlcate that the averagb value is over 1 per cent. tin. 

As has beeu remarked, the granite country-rock away 
from the lode is fresh, and very hard and tough. Along 
th~ course of th~ lode, howev.er, it is soft. and decomposed, 
OWlllg to alteratIOn by the vem-forming processes, and car. 
ries a little tin in places. 

This adit was driven by the old West Cumberland Com­
pany, and, alt..hough it seems that all the stone from the 
drive and rise was crushed, there is no record of the bat­
tery-returns. 

It is surprising to find that no steps were taken to pro­
spect t~e lode ~hus opened up by cutting across it . Such a 
course IS certaIllly to be recommended. At a point about 
130 feet from the entrance a cut should certainly be put 
across the lode to expose the width and value of the stone. 
At several other points, too, a little more work could advan­
tageously be carried out. 

500-feet Level (No.3 Adit).- At a point 70 feet above 
the No.4 Adit previously described, and 500 feet below 
the collar of Munro's shaft, the No.3 Adit was driven bv 
the old West Cumberland Company a total distance of 
170 feet. It seems to have been driven to intersect a vein 
cut on the surface by trenching. 

The level is connected with the main inclined haulage line 
by a. shor~ branch tnunway ronnd the face of the hill, con­
necting WIth a plat on th e main line. This branch line was 
~onstructed to enable the fu~l-si~ed trucks to be brought 
In, loaded, and sent down the wchne to the battery without 
the necessity of rehandlin~ the ore broken. 

The adit is driven 49 feet on a bearing of N. 570 E., then 
62 feet N. 530 E. The course then bends round 120 further 
east for 59 feet. The adit llltersects a number of narrow 
qua.rtz-to~rma.line veins which cut through the granite in 
varIOUS dIrectIons. One of these veins has been followed 
for some distB:nce, ?U~ does no~ appear very promising. 
AI.though pa~lllg wltlun a few Inches of it, as originally 
drIven t~e adit does not seem to have exposed thp ovritic 
lode which was a.fterwa.rds opened up by tributers who 
came into the old level and commenced to break thro~gh to 
connect wit~ the Whip Shart overhead. The ore as exposed 
has been shgbtly opened up. The lode appears to strike 
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about N. 300 E., although it is difficult to judge exactly 
from the small exposure made. 

The length of stope is 16 feet, from 104 feet in. The lode 
material is pyritic at this point. It is kaolinised, and carries 
a good deal of tourmaline, with much softgossan. Through­
out are geodes of quartz and irregular masse!! of pyrite, 
generally with a little quartz, from about 1 inch to 12 inches 
in diameter. These are frequently completely surrounded 
hy gossan or kaolin, and there are no apparent veins con­
necting them in the ore-body. This habit enabled the more 
highly pyritic material to be hand-picked when work was 
going Oil ; much of this was picked out and as the shaft 
tO llllcct ing the 500 and 5(\.1 ff'et levels ~as open, this was 
used by the tributers as a convenient dumping-ground. 

\Vhen this portion of the mine was being worked by tribu. 
ters the pyrite met with caused the party a considerable 
amount of worry and anxiety, and eventually led to the 
abandonment of the tribute. The stone was crushed in the 
battel'Y, but the tin could not be dressed clean, and when a 
parcel vf pyritic tin concentrates was despatched to the 
Bischoff smelting works, it 'vas rej ected, as no roasting fur­
naces had been installed at the time. Some time afterwards 
the parcel was sold at a remunerative price to a Sydney firm. 
This particular parcel is said to have assayed 63'5 per cent. 
tin. 

The pyrite carries tin, but under monern methods of treat­
ment would not present difficulties such as were involved 
in the earlier history of the mine. A good deal of the tin 
present in the ore is free . It must be borne in mind that 
the ore at this level is not truly primary ore. Near the sur. 
face the ore was free milling, owing to the oxidation of tht 
pyrite . 

The length of the shoot of ore is still unknown, as no 
work has been donl:l to prove its extent. A width of 6 feet 
is exposed in the stope, but the full width is probably 
greater than this. The average value as exposed has been 
shown by battery returns to be 1 per cent. tin. The writer 
was informed that over 300 tons of ore were crushed from 
these workings, and that the figure quoted represents the 
average return from battery treatment of this quantity of 
ore. 

The opelling up of the lode at this level was due to sur. 
face prospects. After working for some time from the Whip 
Ehaft, by underhand stoping and hauling, it was decided 
to break through to tbis level, and save hauling charges. 
As to the extension of the ore-shoot at a greater depth, 
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nothing is known. It seems unlikely that the ore cut in the 
lower (570·feet) level is the same lode, and the desirabilty 
of cro~s-cutting from this level has already been Doted. 
There 18 no reason to doubt the continuation of tin values 
to a considerable depth. 

The level is driven mainly through granite, which shows 
fissures in different places, generally filled with kaolin, and 
'Sometimes showing slickensides, indicating that some move­
ment has taken place in Borne instances. 
T~e face of. the 500-feet lev~l is in rather coarse-grained 

gramte showlIlg abundant pmk orthoclase felapar with 
some lode material sbowing. ' 

:rhere appear to be two lodes, one not very promising, 
belllg a hard quartz and black tourmaline vein but the 
other J div~de? by a nar~ow stril? of granite, is, i'n general 
respects, slllular t.o that m the rIse and stope. It carries a 
good deal of go~sau and green tourmaline, and looks very 
favourable for tm values. The width is not exposed, thougb 
a short crosscut is certainly justified here. The lode cannot 
cert~inly be correlated with any other exposure, but may 
possIbly prove to be continuous with one of the lode! 
exposed in the lower level. 

Whip Sha!.t.-The Whip Shaft has already heen referred 
to 10 descrIbmg the two previous levels. It connects the 
5.10 and 500 feet levels with the surface, although not acces· 
SIble throughout at the present time. A few feet below the 
collar .of the shaft a very shallow adit was driven, and the 
materIal overhead has now been removed leavinO' the exca· 

• ' 0 
vatlOn as a narrow open.cut, the shaft being filled up. From 
fragments of ore left lying about it is seen that there are 
abundant mass.es of .cryslalline quartz, evidently the fillin!! 
of geodes. Prismatic crystals showing terminal pyramidal 
faces, and frequentl~ perfectly clear and transparent, rest 
on a quartzose base, .1l1.eluded in which is frequently noticed 
extremely finely diVIded brown and black cassiterite. 
The quartz cry~tals of.ten show signs of secondary growth. 
a filn~ of red OXide of Iron coating the primary crystal, an~ 
showmg clearly through the transparent silica forming tht 
secondarv crystal. 

A little tourmaline is present in some instances. 
O~e sp~I",.tl1en showed interlacing prisms of quartz one 

half mch III length and one·eiO'hth inch diameter the inters 
t~tial spa~es .being filled with granulru' and fin~ly crystal. 
IIsed caSSlt.rnte. 

At thr end of this open·cut is a small cavern worked out. 
about 12 ,eet hy 15 feel by 20 feet high. There is aboul9 
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feet of ore showing in the face, said to assay 1 per cent. 
The full width of the ore-hody is not exposed. In the face 
is hard quartz.tourmaline in a softer clayey gOBsan, pro· 
bably representing weathered micaceous material. PyrIte 
bas been presept, in the primary are, but has been removed 
by oxidising agencies. l:)ome portions of the ore consist of 
hard masses at haematite with radiating black tourmaline, 
said to carrY from 2 to 4 Der cent. tin. This occurrence of 
primary haematite, which II!! distinctly magnetic, is interest· 
ing, and has been referred to elsewhere.(20.5) 

The relation of this ore·body to others exposed is not cer­
tain, hut it seems likely that it may junction with a hody 
exposed, but not yet opened up, on the western side or 
Fowler and Dunn's open.cut, about 11 chain to thE'- south· 
east. Prospecting between thebe points is warrantea. 

A few chains to the south·east of the workings described 
is another group, including the 530-feet level (No.2 Adit) , 
400.feet level (No.1 Adit), Fowler and Dunn's open·cut, 
and the old W est Cumberland Adit, now known as Yates' 
Level. From these workings some good tin has been won. 

Xo. 2 Adit.-This adit is also known as the 530·feet 
level , from its vertical distance below the collar of Munro's 
shaft. A long approach (65 feet) was cut, and from the 
entrance the adit extends for 37 feet 6 inches on a bearing 
of N . BAo E:, it then bend. '<> N. 40 W . for 28 feet, 
and finally continues 47 feet 6 j',ches on a bearing N. 
340 E. Thus the length of the adit, without considering 
the approach, is 113 feet. It was driven hy the old West 
Cumberland Company, on a lode which outcrops for some 
chains on Lhe hillside, and which is about 3 feet wide in 
the approach. I .... or some distance the back of the level 
is elose.lathed , but stone can be seen in places. At 29 
feet in, stone seems to be going into the west wan , but 
the drive is continued on a vein 4 to 5 feet in width, with 
granite on either wall of the drive. At 32 feet there is 
a pass. and here granite seems to come in underfoot. This 
pass, although now collapsed. connected with the surface. 
~O feet , and when the Xo. I .Adit was being driven. and 
surface work going on herf', stone was sent down this 
pass, and trucked from the No. 2 Adit to the inclined 
tram, and thence to the battery. The drive now continues 
on the course of the lode, which has bard granite walls, 
much fissured . At 37 feet from the entrance is a short 
crosscut, perhaps 15 to 20 feet, but now collapsed. driven 

1..-) TTidl' ,upra. p. 165. 



Oil. a b.earing N . 440 E., in granite. At this point the 
drIve mtersects a lode about 3 feet 6 inches in width 
composed of s,?ft decomposing lode-stuff with some hard 
qu~rtz-tourmahlle . The strike is N . 41!0 W. at this 
pomt. and the dip appears to be south-west, but a heap 
of mu.Hock at the entrance to the crosscut partially con­
ceals It. Unfortunatt:'y ,. the l~gging and filling on the 
nor~h-west wall make It ImpoSSible to examine the inter­
sectlOn of t~is lode with the main one on which the adit 
has been driven: the latter certainly widens here, and is 
at. least 6 feet, perhaps more . The drive continues with 
vemstone on the eastern wall and in the back, and granite 
on the west wall. At 41 feet from the entrance a cross-vein 
was cut, ~triking N. 600 W .: this is abouL 15 inches wide in 
the gr~lllte on the western wall. About 2 feet further in 
there IS a local development of granite for about 18 inches 
?ll the eas~erll ~all, then a mass of soft, thoroughly kaolin~ 
lsed matenal With abun~ant tourmaline in radiating masses, 
harder 9uartz-t,?UrI~lahne sometimes making its appear­
ance: thiS matenal IS exposed for 13 feet on the eastern 
wall of the drive. but the back is covered in this vicinity_ 
At -56 feet in another cross-vein was cut, apparently striking 
Il:bou.t ~. 600 w.: the relation of this to the main forma­
tIOn IS hidden b.y the lagging. Beyond this point, no further 
ston~ appears 111 the le.HI which is driven through hard 
gralllte, much fissured 111 all directions. At 71 feet is a 
well-defined fissure which appears to be a fault plane: the 
felspars SEem crushed, suggesting that some movement has 
taken place. This fissure strikes approximately N. 540 W. 
At 100 feet from the entra.nce is an old rise. At this point 
a fissure cut across th~ drIve, differing in no respect from 
many others already mtersected in driving: it carried a 
mere thread of black tourmaline. li'or some reason now 
unknown, it was decided by the old company to rise on this 
fissure~ through the hard biotite granite. After rising 30 
feet, nch stone- was met, and between 60 and 70 tons of tin 
were taken ,?ut. Unfortunately thE'se old workings could 
not be exammed, as they have long since collapsed. It is 
pro?8ble that this rich shoot of ore occurred. at the inter­
section of two fissures. The excavation from which this tin 
was taken was a?o~t 25 feet high, 20 feet wide, and 30 
~ 40 feet long· It IS reported that the ore seemed to cut 
rIght out above and hE>-low, a flat fissure forming the roof 
Some time after this ore was worked out. the property was 
taken over by Messrs. Fowler and Dunn and an accidental 
fa}] from the roof disclosed the fact tha't more ore existed 
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higher up. The old workings were in such a precarious 
state it was unsafe to work there, and the party came to the 
surface, started to sink to locate this ore, struck rich tin, 
and worked out what is now known as Fowler and Dunn 's 
Open-cut, t.aking out about 60 tons of tin oxide. Seeing 
that two masses of rich ore were discovered in such close 
proximity to each other, it is a matter of great surprise 
that so little work has been done to try and locate further 
shoots of ore. From the old pass, which connected these 
workings, the No.2 Adit has been driven about 13 feet in 
granite which shows in the face. 

Further prospecting work is certainly recommended here: 
the ad it might well be continued to the north, and as fault. 
ing appears to have been responsible for the sudden clltting 
out of the shoot of tin, crosscuts should certainly be Qrl"V-en 
east and west. 

FOII/Zfr ami Dun7l's TfQrkings.-When Messrs. Fowler 
alld Dunn took up the property which had been forfeited 
by the old West Cumberland Company they intended 
searching for more tin in the neighbourhood' of that taken 
out by the company, but were ordered out of the excavation 
referred to. by the inspectm." of mines, who considered it 
unsafe. Tools were left in the workings, but. on returning 
for these it was found that a fall of the roof had taken 
place: this material was found to be rich in tin. It was 
decided to try and locate this from the surface, and two 
holes were sunk, both happening to disclose rich tin. The 
shoot of ore was then opened up and worked out by open­
cut methods ; the material was crushed· in the old battery 
and con('entrated by means of buddles, for a return of 6 
per cent. tin, altogether about 60 tons of tin oxide being 
won. The excavation at present is about 100 feet long, 
and about 30 feet broad , narrowing towards the bottom to 
8 feet: the face is 47 feet 6 inches high, the cut running out 
to nothing. It appears that a certain amount of under­
hand stoping has been done, and the old workings :filled in. 

There is not a great deal to see at the present time. The 
country-rock is medium to coarse-grained granite, much 
fissured . and intersected by veins of quartz-tourmaline, 
some of them mere threads in width: these are hard and 
resistant to weathering, and stand out in the softer par­
tially-weathered granite: they are generally tin-bearing. 
The granite shows irregular seams of brown to reddish 
limonite . sometimes inclined to be nodular. 

Quart.z crystals were noticed in places, sometimes fringed 
with soft d-ecomposing micaceous material: one specimen 
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broken showed cubical cavities which still contained a little 
pyritic material, surrounded by a crust of limonite. On the 
sides of the cut there is seen to be a floor of limonite on 
the under-side of quartz-tourmaline veins which are lying 
very flat. The same class of material appears to have been 
worked out, and to have carried good tin. The best ore 
is said to have been always iron-stained, and where the 
limonite was absent the tin values were always poor. 
Obviously the ore in its primary state has been pyritic, 
pyrite andr cassiterite having probably been introduced 
simultaneQusly: the oxidation of the pyrite under the action 
of weathering agencies has given rise to the limonite encoun­
tered. In the case of some of the nearly horizontal quartz­
tourmaline veins, the iron oxide leached out in solution 
has be~11 deposited on the lower side of the vein. 

The face of HIe open-cut is interesting. It is 41 feet 
6 inches high, 36 feet wide at the top. and about 8 feet 
at the bottom. Into this face an adit has boon driven, 
which will be referred to later. In the granite is a very 
irregular vein of quartz-tourma1ine, about 4 feet 6 inches in 
width at the top of the adit, wid.ening to 9 or 10 feet in 
places: sometimes it pinches. and ill other places it appear3 
to split and reunite. Near the surface there are severa; 
comparatively narrow veins branchmg out from the ma~n 
quartz-tourmaline vein. Several of these are expose'] on 
the sides of the cut, where they appear as veins of '-!uartz­
tourmaline lying very flat : these ~arry tin. ThHe are 
noticeable fissures in places, cutting through both th,. 
granite and quartz-tourmaline veins. In the quartz-tour 
maline itself, veinlets of black tourmaline stand out dis­
tinctly. 

At about 20 feet back from the face a winze has been 
sunk on the eastern wall on a quartz-tourmaline vein, 8.11d 

the lode material underhand-stoped. This winze connects 
with the adit below. 

On the western side of the cut, about 45 feet from the 
face, a small crosscut was driven for 15 feet west, and !l ve;:y 
promising body of ore exposed. The lode material consi!!lta 
of soft yellow-brown kaolin carrying mica, with haldf'r 
quartz-tounnaline. some of it much iron-stained: the lode 
is said to carry rich tin. It is about 5 feet in width where 
exposed, but appears to be widening. This lode matenaj 
is said to be very similar to that worked out by ~1essrs. 
Fowler and Dunn from the open-cut. 

Nothing has been done to prove the extent of this lode, 
or its value. beyond this one point. The discovery is import-
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ant, and should be followed lip .. ~wo mas~s. of rich ore 
have been taken out ill close proxlIlllty. and It IS reasonable 
to expect that others may be found. Althoug:h the No. 1 
Adit has been driven, practically no cro5SCuttmg has been 
doue. It is possible that the ore exposedl Oll the western 
side of the open-cut may junction ,,:,ith f:hat exp~d by the 
Whip Shaft workings. Prospecllng 1S certamly to be 
recommended to test this ore-body and try and locate 
others: conditions are favourable for the existence of other 
bodies. 

No.1 Adit.-The No.1 Adit, or 400-feet level, was driven 
by the New West Cumberland Company, who took over the 
property from Messrs. Fowler and Dunn . .}-'rom the

o 
face 

of the open-cut, it extends 48 feet on 8. bearlllg N. 15 E., 
then bending a little further east, bears N . 290 E. for 40 
feet. At this point short crosscuts extend 7 feet east and 12 
feet west. On a bearil:g of N. 40 E., ~he level hoas bee.ll 

driven for 29 feet. Fmally, on a bearing N . 15 E. , it 
extends for 27 feet to the point where a winze was sunk, 
and a further 55 feet to the face: thus the length of the 
drive is 199 feet. . 

A few feet from the faoe, a short drive has been put. III 
for about 15 feet to the west all lode material, and a nse, 
now collapsed, is said to be up for 30 feet on ore. A body 
of are has been cut here which is said to assay over 0·5 P?r 
cent. tin oxide. It strikes N. 630 \V., and app~ars to ~lP 
at rather a high angle to the south-west. The WIdth va!'les 
a. good deal: it is 5 feet 3 inches at th~ co~lar of the d~lV~, 
widening in a few feet to 7 feet, while III the face It 1S 

8 feet 6 inches. The lod e material appears to be fiss.ured 
in all directions: it contaInS a good deal of gossan and I.ron­
stained kaolin: also a vc..riety of ore consisting essellball;r 
of hrematit.e and black tourmaline.eOa) On either walliS 
soft. thoroughly-kaolinised granite. This lode probably 
corresponds with one outcroppmg at the surface, and also 
with that exposed in the adit to the west, now known as 
Yates ' Level. 

There is a short drive (about 9 feet) to the east. now 
filled with material from the collapsed rise overhead, said 
to be 30 feet. . 

The winze referred to, at 144 feet from the entrance, 18 

full of water and consequently inaccessible . 1\1.r. A:. Yates, 
mine manage.r, has kindly supplied the followmg II\forma­
tion concerning it. 

(tOe) Vide #'II}Jra, p. 1M. 
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It was cleaned out to 50 feet, but the depth may have 
been greater. Although an old report stated that tin and 
bismuth crystals occurred in the bottom at one stage. the 
depth was not stated, and a certain amount of doubt now 
seems to attach to the report. Samples from the ends 
of the winze showed bismuth but no tin at all. The bismuth 
is reported to occur both as sulphide and carbonate. and to 
be associated with quartz and tourmaline. The sides and 
ends of the winze are in clean granite, with no sign of a 
lens of ore, although at 48 feet, on the south end, some 
limonite had been left from the old workings: the granite 
at this point appeared normal: the width of this gOBsao 
was 2 feet. At about 25 feet down, a vertical fissure was 
noticed in the granite for a few feet, cut off by a horizontal 
fissure above. 

The winze is 7 feet 6 inches by 4 feet. 
Overhead is a filled-in rise, about 20 feet above the floor 

of the level, and some stoping has been done. An the are 
won was crushed, and the bismuth concentrates sent to Eng­
land. Mr. Montg~mery reported that 15 cwt. of con­
centrates. assaying 39 per cent. of bismuth, were won. 

Further work on this shoot of bismuth are is advisable. 
The lode in which this shoot of bismuth occurred, and 

on the course of which the adit has been driven, appean 
to be quite distinct from that cut towards the end of the 
drive, the latter being a crOSR lode: it is a matter for 
regret that the main level has not been continued beyond 
the intersootioll: this work is worth carrying out. 

The lode driven on in the No.1 Adit does not look very 
promising towards the entrance. There is a fairly welf­
defined fissure with altered granite on either side, and 
sometimes quartz-tourmaline veins. At about 88 feet the 
width increased to about 16 feet, only to pinc1- again. It 
is said to carry tin at this point: short crosscuts bave been 
driven east and west, a total distance of about 18 fEet. 

A noticeable feature in this adit is the fissuring of the 
granite. During the first 100 feet many fissures were noticed 
cutting through the granite in different directions. 

Above the winze the main fissure crosses the level, and 
then forms one wall (the western) of the adit. It strikes 
N. 150 E., and is almost vertical, sometimes dippiug east 
at a high angle. The fissure shows slickensides in places 
and generally about 3 inches of soft kaolin, forming a clay 
f'dig." At 176 feet from the entrance another fissure 
appear~ on the eastern wall, standing vertically. 

At 182 feet a cross-fissure was noted, wit~ a strike of 
N. 650 E., and dip south at 60 degrees. This appears to 
end at the main fissure, being probably earher and shghtly 
faulted by it. 

The main fissure appears to cut through the ~ross-Iode 
exposed in the end, of. the ~riv~ in a somewhat Irregular 
fashion, but without displaclllg It. . 

From the present face of the level , the backs avaIlable 
would probably amount to about 100 feet. 

Yat .. ' Level.-About 60 feet to the east of the No.1 
Adit, and a few feet lower down the hill, is an adlt known 
as Yates' Level, driven by the old We~t Cumberland Com­
pany, probably with the object of cuttmg a crosa-lode out­
cropping on the surface. The entrance to tht a~lt IS about 
100 feet south of the face of Fowler and Dunn s open-cut 
and the entrance to No.1 Adit. . . 

The level is 283 fee!. in length, dnven on a bearmg. of 
N. 220 E., and consequently running nearly parallel WIth 
No. 1 Adit. . . 'to 

The level has been driven through bIOtIte gram. ' 
generally hard and fresh, but adjacent to 10de-.formatl~n 
it is much softened and decomposed. The gramte carnes 
abundant nodules of quartz and tourmaline, and the ~evel 
exposes many fissures, running at all angles, somebmes 
almost horizontal, and forming the roof of the level for 
'aome distance. 

At 70 feet from the entrance, a rise was put through t:o 
the surface for air, but is now inacc~ssible: from thls 
wooden pipes were carried along the dTlve. . . . 

At about 20() feet a fisslIre appears, whICh IS eVidently 
a true fault plane. It has a strike of about N. 200 E., and 
the adit has been driven part of the way along the course 
of this fault plane. 

Lode material was cut at 235 feet: it has wel.l-defin~ 
walls in the granite, and ~as a wi~th of 5 feet 3 lllches ~n 
the main drive. The stnke here IS N. 740 W .. and dIp 
vprtica1. The lode appears to be displaced by the fa.ult 
referred to , to the extent of about 3 feet, the fis~ure b~lllg 
traced to the present. face, where it sti11. shows slIckensIdes, 
and deposits of limonite: in. the face Itself, harder ~o~r­
maline granite is exposed, which do~s not look unpromlsmg 
for tin. The main fissure here dips east at 81 degrees, 
this figure representing the average of a number of obser. 
vations. 

The lode- mat-erial seems to be a good. deal shat­
iered, as exposed in the level. but consists essen-
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tially of banded quartz-tourmaline, and abundant 
black tourmaline III radiating nests, with some 
green tourmaline and quartz. Some bands are very hard 
and quartzose, showing a lit.tle black tourmaline. The 
weight of some of the masses of black tourmaline is strik­
ing, and further examination than has been given is neces­
sary. Prisms of quartz are sometimes present, and some 
minute yellow crystals were noted under the magnifying 
glass, which have not yet been determined. This material 
is said to carry a little pyrite, although none was ::Ieen 
in the stone broken. 

The lode is very wet, and as a result of the soakage 
water, a good deal of the lode material is soft and decom­
posed. 

At 237 feet from the 6niranct:, a crosscut has been 
driven for 75 feet east. Fifteen feet further on is a drive 
to the west. lIere a winze was sunk on the lode, and 
underlies to the west. The depth is unknown. Some 
underhand and overhand stoping have been done here, 
but the extent of this work, and the extent of the driving 
carried out on the lode, are unknown. The lode here is 
said to ca rry bismuth, and it is reported that assays have 
shown as much as 8 per cent. over the old winze. 

A sample broken over a width of 3 feet from the east­
ern side of the drive. and consisting of soft kaolinised 
li1aterial with some tourmaline, was submitted for analy­
si~ to Mr. \V. L. Reid, Government Assayer, who 
reported :-

Tin ... '" ... '" 
Bismuth ....... . 

Per cent. 
0·46 
3·76 

Although the tin value is low, the bismuth value must 
be considered as very satisfactory, and certainly such as 
to justify further work on the shoot of ore. The assayer 
reporte that the bismuth is present in the ore as bismuth­
inite (bismuth sulphide). 

In the northern drive the strike of the lode, as exposed, 
appears to be N. 570 w. 

It is very probable that this lode is the same as that 
cut in the No. 1 Adit, and which outcrops boldly on the 
surface. As will be readily seen from the above descrip­
tion, little real prospecting has been done from this adit. 
The crosscutting done is insignificant, and even when a 
well-defined lode has been cut, no driving has been car­
ried out along its course to prove whether shoots of pay-
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able ore do exist within reasonable distance of the main 
adit. 

Such work is certainly desirable. 

Sur/ace lI'orkings on Cross Lode.-The lode, which has 
been called the cross lode, and which has been cut in No.1 
Adit, and also in Yates' Level, apparently outcrops on the 
surface, where it has been slightly opened up at one or 
two points. It must be borne in mind, however, that with 
so many quartz-tourmaline outcrops as exist on the Fed­
eration property, it is not always possible to correlate 
with certainty a particular surface outcrop with 
a lode cut in the underground workings. It is 
important in tracing such surface outcrops and attempt­
ing to correlate them, to consider the dip of the lode, for 
on a steeply-sloping hillside such as this, the dip will 
determine the course taken Oll the surface by the actual 
outcrop. In most cage8, too little work has been done 
to enable this to be determined with any accuracy, and 
it is frequently a matter of conjecture. Few of the lodes 
outcrop quite continuously for any great length, the peaty 
button-grass cover generally encroaching at various points. 
In some instances this does not cause any ambiguity, but 
frequently one is left in doubt as to whether faulting has 
occurred or whether the lode has simply pinched, and the 
narrow vein failed to ~tand out above the granite "Sur­
face. This is very likely to have happened, and, in fact, 
is certain to have occurred in some instances. 

Caution, then, must be exercised in attempting to trace 
out any particular lode. 

One or two old trenches have been cut across the lode 
outcrop of what appears to be the cross lode, on the rising 
ground north and north-east of Fowler and Dunn 's open­
cut. The lode material looks promising, and is said to be 
tin-bearing. At one point there is a bold outcrop of 
radiating black tourmaline ill a groundmass essentially 
of hcematite.(Zo7) The ore is very dense, and carries a 
little tin. It is very similar to that cut in the No. 1 
Adit, and is probably the same lode. The width is ahout 
5 feet. Just above this is a shaft about 25 feet in depth, 
inaccessible. This shaft would appear to be almost over 
the old rise referred to, in the No.1 Adit, but there is no 
connection broken th rough. 

On the brow of a spur, and forming a bold outcrop, 
there is a junction of a north and south lode with the 

(tv)") Vidl' Illpru. p. 155. , 
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one under consideration. Neither seems to be dislocated. 
The outcrop consists mainly of white quartzose stone, with 
a little black tourmaline, and although such au inter· 
section is undoubtedly an extremely favourable place fOT 

the deposition of tin values to have taken place, it must 
he admitted that on the surface the stone does not look 
very proIDlsmg. It is probable, from its general course. 
that Yates' Level was driven with the object of cutting 
this intersection. 

About 250 feet further west, on a spur above the horse 
tram, is a trench exposing an interesting section, known 
as the" White Trench." It is not certain that the lode 
exposed is really the cross lode, and the writer is rather 
inclined to think it is not, although it is nearly on the 
line of strike. 

The trench is 24 feet long, and has been cut to a depth 
of about 9 feet. It is seen that there are two distinct 
bodies of stone, lying nearly horizontal, perhaps dipping 
at a low angle north-east. These are about parallel, and 
are separated by 4 feet of decomposed granite. The tru~ 
width of stone available is not exposed. In the face oj 
the trench the upper body is 3 feet thick, but this is not 
the full width, for it forms a broad outcrop covered with 
detrital material , indicating that portion of the lode 
has suffered disintegration. The lower body of stone is 
only cut into for about 12 inches in the face of the trench 
but continues underfool. On account of a slight north­
easterly dip at this point, the thickness exposed is greater 
at the toe of the trench, where it is at least 5 feet. 8, 
the width of stone available is probablY at least 10 feet. 
It is said to carry 1 per cent. of tin in a very finely divided 
state. The stone consists essentially of white quartz. 
which, on a close examination, is seen to be of two gener­
ations. Disseminated through it are irregular aggregate­
of black tourmaline. It is also cut through by minut· 
veins and t1.reads of tourmaline, representing fissur 
which have been filled under the action of highly-heat84 
vapours. No t in is visible in the stone. Even on th 
surface the lode is pyritic, carrying roughly spheric 
segregations of pyrite, which occur& in perfect crystaL 
On the lower side of the upper body of ~tone, and form­
iug the boundary between the white lode material au, 
the gramte band included between upper and lower bodies. 
is a narrow quartz-tourmaline veiu, carrying a good dea 
of green, as well as black, tourmaline. The thickness ii 
about 1 inch. Bounding the upper edge of the lower 
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body of ~tone is a similar occurrence, hut consisting of 
two contlDuou~ para~lel veins 5 inches apart. Similar 
qua!tz-tourm.ahne veIns sometimes cut across the inter­
ven~ng grarute band,. connecting. the upper and lower 
bodies of stone. . It IS rather to be expected that this 
band of gramte will carry disseminated tin but it is said 
that tests ma?e have given negative results~ 

Nearly hOrlzontal quartz-tourmaline veins were noticed 
011 t~e si~es of Fowler and Dunn 's open-cut, where a body 
o.f rlch. tm are o~urred. In the end of the cut a ver­
tICal velD was notIced, and the em ~i:hment seems to have 
occurred at the intersection. Such an intersection is 
a.c~nowledged to be a most favourable locality for the depo­
SItIOn of tm. 

In the case of. the White Trench, described above, we 
have. nearly. hOrIzontal V?ins carrying tin values, and 
the mtersec.tlOn of these WIth more nearly vertical fissures 
v.:ould certamly be a favourable spot to prospect for another 
rI~h sheot of or? As already remarked . the relation of 
th~s lode-form~tIOn to the cross lode is not established, 
t~I~ ~rench belDg the only work done in the immediate 
VICllllty to prove or disprove the theory. 
~rom a point a little west cf the old horse tram, the 

strIke of th.e cross lode is seen to be N. 630 W. This enr­
r~sponds WIth the observed strike in the No. I Adit, and 
differs little from that in Yates' Level , though it must be 
remembered that the latter was taken on a very ohort. 
exposure, and that consequently too much reliance cannot 
be placed on it. 
~bout 650 feet west-north-west of the entrance to No.1 

AdIt, on a spur at a considerably lower level a shaft has 
been s~nk on what appears to be the cross lode. The 
depth IS ~O feet , but the shaft was not accessible. The 
lode-materIal here consists of banded quartz-tourmaline. 
Both black and green tourmaline are present and the 
stone looks very promising for tin values. So:ne bands 
carry pure b~ack tourmaline. The quartz in the ore is 
generally W~lte and saccharoidal in the groundmasa, but 
also occurs 1~ clear, glassy crystals lining geodes . 

The full Width of the ore-body is not exposed. A trench 
shows that the WIdth IS considerable aud that a larue 
q.uantity: of are is available. It has' been proved to be 
ttn-bearIng, assays showing from 0'5 to 0'75 per cent. tin. 
.ome good lumps of cassiterite were found on the surface a 

httle l?wer dow~, and had probably been shed from this 
formation. It IS not unlikely that rich veius will be 
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found to occur through the big formation, but t he ,impo,rt­
ant question is the bulk value of the are. The sltuatlOD 
is favourable for economic mining. 

Althoucrh the samples taken seem to indicate that the 
ore-body is low-grade, it must be borne in mind that with 
3. large body of are, and facilities for cheap mmmg. a 
low percentage of tin may pay to work. 

The cross lode does not outcrop on the low ground 
towards Packer's Creek, nor is it exposed in the bed of 
the creek. 

About 800 feet west-north-west from the prospecting 
shaft just described, and about 3 chains inside, the north­
ern boundary of the lease is an old tUllnel, dnven appar­
ently to prospect this looe. 

The tunnel is now in a state of collapse, and could nol 
be examined . It is reported to ext~~nd for a total length of 
about 160 feet. It was driven for about no feet through 
granite countr:T, and then intersected a quarh-tourmaline 
vein 18 to 20 inches iu width, carrying traces of tin. The 
bearing of the tunnel is about S. 660 E. 

About 7 chains east of this tunnel a second one was driven 
for a short distance in a southerly direction, apparently 
with the object of cutting the cross-lode, but it does not 
seem to have been continued far enough to be of any value 
This tunnel has also collapsed, and was too unsafe to inspect. 
No lode formatioa at all seems to h.we been intersected. 

About 8 chains further east still .. trench has been cut 
across a very promising lode outcrop, about 30 feet above 
the level of Packer's Creek. The country to the south and 
south-east rises fairly steeply. This trench has been called 
the "Green Trench," on account of the colour of the 
variety of tourmaline abundantly represented. The north 
ern boundary of the lease is between 3 and 4 chains distant. 
The width of the formation has not been fully exposed, but 
it is quite considerable at this point. The strike is N. 110 

W. for 2 chains north of the boundary, when it appears toO 
bend round to N. 50 E., and outcrops to the summit of the 
spur. This bend in the surface outcrop may be due to the 
dip, which is not exposed in the green trench at all clearly 
At one point some of the quartz-tourmaline veinstone is 
banded, and appears to be lying almost horizontally. It 
may be that the main lode is here joined by one or more 
flat veins, but the truf' structure is not apparent from the 
small amount of work done. The class of stone is extremely 
favourable, ;Jnd, in fact, some of the stone lying on the 
heap shows fine brown tin oxide abundantly distributed 
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throughout. Geodes of quartz crystals occur, and sometimes 
of ~reen tourma~ne a:s well, with a quartzose groundma88 
whlch often carnes tm. The general class of are carries 
abundant green tourmaline and some black, with gla&sy 
quartz. A hole, now filled with water, was sunk 9 or 10 
feet on good tin are, but this, with the trench, represents 
~he extent of the work dont:l. Indications are very encourag­
mg, and fllrther prospecting of this line of lode is to be 
recommended. 
. A ~ew ch.ains up the spur this lode, if continuous, will 
JUDctlOn wlth tbe cross-Iode l and the vicinity should be 
prosl?~ted. Where two such tin·bearing veins intersect, 
condItIOns' are favourable for a body of rich ore. 

Tributer8' Workings.-Returning to the Western Work­
ings, there remains to be described a group of workings now 
knowt;t as the Tribut~rs' 'Vorkings, on a body of are of com­
paratIvely recent dlscovery. The workings comprise an 
open-cut, shaft, and adit, the shaft being sunk from the 
floor of the open-cut, and connected by means of rather 
tortuous workings and an intermediate drive with the level 
below. 

From the top of the inclined haulage, near the mouth of 
Yates' Level, the Tributers' Level is 271 feet in an east­
erly direction. The tributers' open-cut is above this and a 
few feet further east. 

It seems that the discovery of this pipe of rich lode-stufl 
~as ma~e by Mr. Yates iu prospecting at the calculated 
mtersecbon of the cross lode with another rreeting it at an 
angle. .Th~re was no lode outcrop, and nothing on the sur­
f~ce to llldlCate the presence of rich tin below. Some good 
tl'l seems to have been found in the creek below. A pro­
specting. hole was sunk through the button-grass cover and 
underlYlUg detrital material without success. Neither this 
nor ~he underlying gr.anite carried appreciable tin . After 
outtmg through 18 lOches of partially decomposed and 
altere~ fine-g~ained granite, a mass of soft white clay was 
met With , whIch was found to carry from 7 to 10 lb. of tin 
oxide t~ the dish. This clay was fairly coherent, and could 
bf> readily moulded in the hand, Lut carried harder lumps 
through the mass. A second hole was sunk a short distance 
away, with a similar result. This portion of the property 
was then let .on tribute to a party of four men, who subse­
quently carned out the work described below. 
T~e country·rock is normal. Above the workings are bold 

gramte outcrops on the hillside which consist of rather 
coarse-grained granite carrying abundant pink orthoclase 
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felspar. This carried a little disseminated black tourmaline 
The granite cut through in the tunnel driven by the tribu­
ten is rather finer in grain. and carries abundant quartz.­
tourmaline nodules. In a few instances a little fluorite 
was noticed in the heart of these nodules. 1n the immedi­
ate vicinity of the lode the granite is decomposed, being 
white and fine-grained , carrying nodules and also narrow 
veins and fissures filled with black tourmaline. 

The lode-material is of two distinct classes: (a) Tht: 
quartz-tourmaline veins; (b) the pipe material. 

(a) Exposed in the open-cut is a quartz-tourmaline vein 
varying considerably ill width from 6 inches to 5 feet. It 
strikes N. 270 E., and the dip is about vertical. There is 
a well-defined central seam of tourmaline fringed by quartz, 
muscovite mica, and tourmaline. It has no very well· 
defined walls, merging more or less gradually into altered 
granite, and this in turn into more normal granite. The 
winze seems to have been sunk on this vein. It is rather 
significant that the main vein is intersected by another 
greisell vein about 9 inches wide, which lies at a very flat 
angle, and is noticed to split in places. The main greiaen 
vein is tin-bearing, and said to be worth ahout 1 per cent. 
tin. 

In the Tributers' Tunnel, about 104 feet from the 
entrance, a quartz-tourmaline vein was cut which does not 
appear on the surface. It is of a very promising character. 
and carries tin. The width is about 4 feet. It strikes N. 60 

W., and dips east at 700. A crosscut was driven about 10 
feet north, and then a rise put up 30 feet on it to conned 
with a winze from the open-cut on the surface. This ore­
body is worth prospecting, and crosscuts north and south 
are to be recommended. The possible connection of thia 
lode with an offshoot from the main pipe will be referrfld to 
later. 

(b) The pipe material was the source of practically all 
the tin won from these workings. It is quite different to the 
lode-matter occurring on any other part of the property, 
with one possible exception (in the vicinity of the Cumber. 
land Dam). Although white in colour at the surface, it ia 
typically of a greenish-grey colour. It is soft, has a greasy 
feel, and waxy lustre, being translucent in fine scales. It 
occurs in aggregates of minute scales and flakes, and seems 
to be intimately associated with kaolin. The material seema 
to be pinite, a mineral which belongs to the mica group, 
and is an alteration product of felspar and mica. Crystals 
of quartz of snail size occur disseminated throughout the 
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lode material. The lode-matter is only semi-coherent, and 
in the pipe proper was extracted by means of mattocks and 
shovels. If not amenable to this method of extraction, it 
was considered by the tributers to be too hard to pay them 
for f'xtraction and treatment by their crude methods. 
Through this soft material crystals of cassiterite are abund­
antly scattered in single crystals or groups and aggregates 
of crystals. The cassiterite is in tetragonal prisms, with 
dominant pyramidal faces (both first and second order pyra­
mids). Frequently prism faces are wanting, the crystals 
being doubly terminated pyramids. Twinning is common. 
The colour is usually brownish-black j tbe size varies from 
half-inch to less than IJ32-inch. Associated with the tin 
are abundant crystals of pyrite, crystals being of all sizes, 
from one thirty-second to over 1 inch across, the forms 
represented being the cube and pyritohedron, and .com­
binations of these two. Crystals are sometimes intergrown. 
Many examples were noticed arso of crystals of pyrite and 
cassiterite intergrown, sometimes also with tourmaline and 
quartz. 

The pipe proper appears to have had quite well-defined 
walls throughout its course, so far as traced. The wall 
material, however, also carries rich tin values, and is there­
fore economically important. It is a good deal harder than 
the true pipe material, although the mineral constitution 
seems similar. The pinite is in rather larger scales, and is 
much more compact. Quartz is more abundant, and kaolin 
seems absent. It appears to gradually merge into granite, 
of which it represents an alteration product. The tin con· 
tent decreases with increasing distance from the pipe, as is 
to be ex pected. 

Although the two classes of lode material described are 
so widely different in their general characteristics, the two 
are evidently related to each other, and connected with the 
introduction of the tin. In the western offshoot of the main 
pipe, described below, in the face the true pipe material 
which is very soft and very rich in tin is bordered by an 
arched quartz-tourmaline vein 1 to 3 inches in thickness. 
Veins of quartz-tourmaline, generally narrow, appear in 
the walls at different places, and the manager states that 
wherever these opcurred rich tin was encountered. The 
fact is significant. 

The main pipe has been followed for a tota.l distallce of 
about 115 feet. and a branch from the main one for another 
30 feet. Throughout the whole length so far worked the 
pipe has carried remarkably rich tin values. Its course bas, 

• 
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up to the present, been so very ir~egular and tort~ous that 
the workings have also necessanly been very Irregular. 
After working out as much as possible by open-cut methods, 
it was decided to follow the pipe, and1 as it was continuing 
down vertically, a shaft was sunk. At about 30 feet it was 
found to bend sharply J and making au angle of go with the 
horizontal, it dipped in a direction N. 58,0 W. f?r 17 feet 
6 inches. At this point a branch or offshoot was dIscovered, 
and worked horizontally for 30 feet in a direction N. 470 

E., the main pipe bearing N. 790 W., and dipping at 190 

for 31 feet. Here there is a. pass connecting with the inter­
mediate drive. The pipe then dips at about 110 for 36 
feet 6 inches on a bearing N. 160 W. It has not been fol· 
lowed further, hut continue~ into the face of the intermedi­
ate drive. 

After following the p1pe down on its course for some dis­
tance, an adit was driven in at. about 60 feet below the col­
lar of the shaft. At 104 feet. in a crosscut was driven about 
10 feet north , and a rise put up 30 feet to connect with the 
shaft from the surface . Owing to a miscalculation, how­
ever, a drive of about 15 feet south from the rise was neces­
sary to connect. The adit. bas been dr::ven 61. fee~ on a bear­
ing N. 490 E., and then for 98 feet 111 a dIrectIOn N. 650 

15' E. The quartz-tourmaline vein cut in driving has 
already been referred to. The ad it is driven .through white 
nodular tourmaline granite. At 159 feet a rIse was put up 
for 16 feet 6 inches, and an intermediate drive extended for 
a total length of 69 feet. For 25 feet it bears N. 140 W., 
when it bends to N. 36!0 W. for 17 feet, and finally for 27 
feet the bearing is N. 9!0 W. From the rue the inter­
mediate drive follows an almost horizontal fissure in the 
granite, which forms the roof for 34 feet. This fissure dip. 
east at angles varying from 50 to 120 . At 34 feet a rise of 
5 feet was put through to the pipe. This was used as a p ... 
from which the lode material was trucked through the inter­
mediate drive. The intermediate drive has been continued 
for 35 feet beyond the pass to the present face. At the end 
of the drive the pipe has been cut through, and dips into 
the face at the II toe" of the drive. The nature of the 
harder pinite forming the walls of the true pipe has already 
been described. In the work done up to the present only 
the very soft true pipe material has been worked out, and 
there remains a good deal of payable ore along the course of 
the pipe. In the face this is also true. Here a winze has. 
been commenced, 8 feet long by 5 feet wide, and has been 
sunk for 6 feet in rich lode materia1. Sinking was not COD-
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tinued on account of the water encountered. Rich lode 
material continues under foot. Ii'rom the fines of the stone 
taken out from this winze 1 ton of free tin oxide was won 
by sluicing, the forkings not being crushed, but stacked for 
future treatment. A glance at this material shows that 
there .is m~ch tin in this heap. Forming the eastern wall of 
the w!llze IS a well-defined fissure, which has the appearance 
of beIDg a true wall: That it is not really so is shown by 
the fact that where It has been broken there has been dis­
closed be~ind it sin~ilar lode material to that already taken 
out .. Th1s fissure dIps vertically so far as exposed, and has 
~ stnke .N. 130 E. In the face granite appears; several 
mtersechng fissures are noticeable here too in one case 
forming a~proximately. the boundary b~twee~ hard pinite 
lode materIal and gramte, although this is not universally 
true, one usually merging into the other. At the end of the 
i~t~rmediate drive there is exposed 16 feet of the harder 
pIOlte ~ode ma~er.ial along the length of the drive, carrying 
good tID. ThIS 1S on the lower side of the pipe. In one 
p.lace a quartz-tounnaline vein is visible, but it is not suffi­
CIently exposed to enable its strike or dip to be determined. 

Similar harder pinite lode material carrying good tin 
OCCurs along the whole length of the pipe as worked, and 
also along the offshoot to the south-west previously referred 
t~, which has been worked for 30 feet. In the face the true 
pIpe material is associated with a firm brown iron-stained 
c1a~, representing probably kaolin cemented with iron oxide 
denv?d .from t~e decomposition of iroll pyrite. The section 
~ere IS m~eresttng. The true pipe is oval, 18 inches by 12 
IOches, belOg very soft and carrying rich tID. This is sur. 
rounded by a vein of quartz-tounnaline 1 to 3 inches thick. 
then comes a zone of soft kaolin and pinite, with firm clay 
gOBsan, w:hicb carries tin f~e~ly, surrounded by a band of 
12 to. 15 ~nches of harder pllllte lode material with quartz, 
mergmg lll~ nodular. to~rma~ine granite. Throughout its 
~urse the p1pe materIal III thIS offshoot is described as hav­
:ng been very soft, containing much kaolin, as well as pinite, 
and. abundant crystals of cassiterite and pyrite, and as 
havll;tg h.ad ~ell defined boundaries. It was oval in shape, 
varymg m SIze from about 5 feet by 1 foot to 5 feet by 2! 
~ee~. The COUl"'S~ as far as explored has been approximately 
JJ.orIzontal, bl~t III the face it appears to be dipping west. 
At 18 feet 6 lDches from the maiD pipe, on the south wall 
of the offshoot, is another mass of soft white kaolin with 
very rich tin, about 2 feet across, depth not exposed. It 
tapers out on either side, Rnd is surrounded by ha.rder 
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quartz-pinite lode material. This is evidently ~not~er 
branch pipe, and should be followed up. The malU pIp" 
varied considerably in size throughout Its course, hut af~r 
bending from the vertical it appears .to ,have, shown, defilllte 
"wings," i.e., it was not truly elhptlcal .m sec~lonJ but 
while approximately so, it tapered out on eIther SIde along 
the direction of the greatest diameter, apparently al(;mg ~ 
fissure. In the face of the intermediate drive the pIpe IS 
about 5 feet long by 1 foot broad. Here the apparent dip 
is 290 • As cut by the level it was 4 by 2 feet; for 30 to 40 
feet back it was about 4 by 4 reet, widening gradually to 5 
reet by 5 feet, and further on to 12 by 7 reet. In the ver­
tical portion it was 6 by 4 feet, and IS descrIbed as havmg 
spread out and become" funnel-shaped " .near t~e surface, 
measuring as much as 25 by 15 feet. ThIs portIOD has a~ 
been worked out and the measurement could not be verI­
fied. It is probable that the measuremf'nt inclu~ed some o! 
the harder pinite wall material. The open-cut 1S about 2" 
reet by 30 reet by 15 reet higb in the race. . .. 

It remains to refer to the method of working. ThIs, It. 
will be seen was very crude, and the actual tin recovery 
only represe~ts a fraction of the o~iginal tin content of ~he 
lode as mined. The pipe materIal was taken out WIth 

shovels sometimes with the aid of mattocks, but no attempt 
was m~de to crush it. The rough handling it received wu 
expected to disintegrate it sufficiently: It was trucked from 
the workings into a hopper, run out WIth water on t? hopper­
plates with 1 inch holes at the top, and then half-mch, and 
ali the oversize forked off on to the hopper heaps. Tht 
undersize was box-sluiced in the usual way. The loss in 
sluic:ng must have been excessive, for it must be reme~­
bered that no classification was attempted, although the tiD 
crystals and aggregates of crystals varied so much in size, 
and the" puggy" nature of the lode material played ita 
part in increasing the percentage loss ~f tm. Even a gla~ct 
at the heap of forkings in the vicimty of th.e old slUIce­
boxes is sufficient to convince one that a conSlderable p~ 
portion of the available tin is still waiting extraction by ~ 
crushing of this oversize material. Likewise. ~he dam IT 

which portion of the tailings is stored, pending f,!rtht! 
treatment, tells its own story of a large amount of tolD not 
recovered in the sluice-boxes. 

With the concentrate from the sluice-boxes was a lar~ 
amount of iron pyrite in crystal form. A. clean separatio. 
was effected by sieving and jigging. An attempt was m.adt­
to roast some of this concentrate in a crude way, but WIth· 

out much sucCess. 
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From the. description given of the method of treatment 
adopted for the lode material Wall, it will readily be underp 
stood that no: at~mpt could be made to treat any of the 
harder material (It must be borne in mind that the word 
.. har~er" is used simply in a relative sense, to denote 
mater~al more com~act than the soft kaolinised pipe 
mateTlal, most .of WhICh could be e:ctracted with a shovel). 
~nsequently, In and about the Tnbuters' Workings there 
IS s~a.cked a large tonnage of stanniferous lode material 
awaIting ~attery treatment. The manager estimatoP.s the 
Iionnage mmed and, awaiting treatment at 800 tons worth 
about 2 per cent. of tin. ' 

To try and obtain some idea of values of the various 
grades of pipe material, samples were taken and vanned 
by the manager in the presence of the writer, who after­
wards submitted concentrates, &c., to the Government 
Ass~~er for weighing and calculation of values. The 
pyrItic material was weighed, roasted, reground, and 
revanned. 
T~e Govern~nent Assayer estimated that in the samples 

or J?Ipe matenal submitted there was about 10 per cent. 
pynte. 
. A sample of the true pipe material from the face of the 
mterme<hate drive returned 14 per cent. tin oxide. 
~rom. the face of the branch pipe west, 30 feet from the 

m~In pipe, true pipe material returned 23 per cent. t~D 
OXIde. 

From the sman offshoot south from this branch, 18! reet 
from the mam pIpe hne, true pipe material returned 5'6 
per cent. tin oxide. . 

~not.her sample of the soft white pipe material from the 
maIn pIpe was assayed by the Government Assayer by the 
usual methods and returned 5'3 per cent. tin (or 6'75 per 
<"ent. tin oxide). 

Similarly t for a sample of the harder pinite forming the 
~al1s of the m.ain pipe, the Government Assayer returned 
'1'3 per cent. tIl) (or 6·75 per cent. tin oxide). 

These results can only be regarded as extremely satis­
factory. 

From the lode material treated from these workings 20 
tons of free tin oxide were taken, of an average assay v~lue 
,f 70 per cent. metallic tin. 
EIi.quiri~s have b~n made concerning the value of crys­

°als of pyrIte for use m connection with wireless telegraphy 
nd the results recorded elsewhere.(201) , 

(101) ride ~u,prQ , pp. 223- 224 . 
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Water for sluicing was brought round the hillside in a 
short race from a small dam of a temporary nature erected 
in a break forming the head of a creek just on the western 
fall of the range. The capacity is small, but the n~ture of 
the work was intermittent, and it seems to have SUlted the 
purpose for which it was constructed. . .. 

On the brow of the hill above the Tnbuters' Workmgs 15 

a trench on a lode-formation of very promising nature. 
It consists essentially of quartz and green tourmaline, with 
a small amount of black tourmaline as well. Cutting 
through it are veins of a soft micaceous mineral, probably 
pinite. There are irregular geod-es of crystallised qua~. 
The width exposed is 12 feet, although the true lode IS 

wider than this. This lode is worth testing. 
Gray'8 Lode.-Belonging to the grou~ of workings kn~wn 

as the Western Workings, there remams to be descnbed 
one lode, distinct in several respects from any other on the 
property. This is Grais lode. It is situated within about 
a chain and a half of the southern boundary of the con­
solidated lease 3917)(, but actually on section 5765)(, which 
is also held by Mr. J. S. Munro. It is on the western 
slope of the range, but near the summit of the spur which 
forms the divide between Cumberland and Packer's Creeks. 
It was discovered by tracing up the spur tinstone which was 
first found in the creek below. The amount of work done 
on the lode is very small, consisting of two trenches a fe .. 
feet apart, one slightly lower than .the other. The lower 
cuts only partly across the formation, the upper one, a 
few feet south continuing the section. The lower trench 
bears N. 880 W., h~s a length of 20 feet, and width of 
4 feet, the lower end, owing to the slope of the hill, showing 
stone underfoot, the upper a' face of 9 feet of stone. The 
upper trench, 6 feet south, is parallel; it is 30 feet long 
and 9 feet deep in the face . 

No other work has been done on the lode, although rich 
tin has been disclosed in these trenches. 

The strike of the lode appears to be N. 100 E., and diF 
east at a steep angle. . 

The formation disclosed is an interesting one, and dIffer­
ent to other lodes on the property. The tin is associatec:. 
with quartz and black tourmaline ~n the coIDJ;>]ete absenOP 
of the green variety. The lode conSISts of a: senes of quartz­
tourmaline veins, many of them. approXImately para~lel 
ando impregnations of the granite from these velDA 
Although the main fissures appear to be para~lel, there ,no 
others crossing them at all angles. Some rIch stone h 
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been exposed, several bags of picked stone sent away return­
ing over 60 per cent. tin. The best ore is a laminated 
quartz-tourmaline: there is a black tourmaline ground­
mass, with abundant veinlets cutting through, some filled 
with quartz, many of them carrying fine cassiterite, light­
brown in coluur, and not noticeable excepting under the 
magnifying glass. Crossing these veinlets are minute, 
needle-like prismatic crystals of tourmaline, while between 
them doubly terminated prisms of quartz were noticed in 
some cases. Sometimes the masses of quartz-tourmaline lie 
almost horizontally, and are lens-shaped. 

The sections exposed by these trenches are fully described: 
elsewhere, and it is seen that there is a crustified struc­
ture, masses of black tourmaline being edged with white 
quartz (usually showing a crystalline struct.ure), and this 
in turn by a quartz-tourmaline stone which apparently 
merges gradually into granite. Blocks of granite are 
included. It is shown that the structure is rather unusual 
in the district, but that the formation as a whole is really 
a variation of a quartz-tourmaline-cassiterite vein, forming 
a lode rather than a simple vein. 

Complete assays of the various classes of material are 
desirable to show what the distribution of the lin really is. 
Although '30 very little work has been done on it, the lode 
has several very encouraging features, a.nd is certainly worth 
further prospecting on the surf ace. Trenches should be 
cut east and west of the present ones to get some informa­
tion with regard to the extent of the shoot of ore. If the 
bulk value of the formation warrants such work being car­
ried out, an adit could be driven to expose it at depth 
from lower down the hillside, but surface prospecting and 
sampling must first be undertaken. 

The group of workings known as the Western Workings 
has been described, and a description given of the lodes and 
the work done upon them. Reference should be made to 
the means employed for transporting the ore won from t.he 
workings to the battery. The general situation of the work­
ings high up on the spur has been deecribed ; the battery 
is on a branch of Packer's Creek, about 450 feet below 
Yates' Level. Originally an aerial tramway was used for 
the conveyance of ore from workings to battery, but this 
gradually fell into disrepair, and eventually a self-acting 
tramway was constructed. From the station at the mouth 
of Yates' Level the full trucks were lowered under the 
cont.rol of a strap-brake bearing on the end of the drum, 
and by means of a tail-rope, pulled the empties up from the 
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battery. The various workings described were connected 
with this tramway. 

. The ~llclined tramway is at the present time ill a state of 
dlsrepan". 

Central lrorkings.-North-east from the Western Work­
ings, the hill .rises steeply for about 450 feet vertically, 
and on the hIghest portIon of the lease a distance of ahout 
30 chains north-east of Yates ' Level and the top of the haul­
age, are the Central Workings. Here the work done has 
been by means of open-cuts, adits, ana shafts. It is safe 
to say that t~e developments on thi~ portion of the property 
are of such lmportance as to practIcally constitute a mine 
.of themselve~. More work is necessary as will be seen when 
the present workings are describ~d, but the surface pros­
pects are really good. and there IS every feason to believe 
that furt~er exploitation will confirm surface prospects. 

There IS a very large outcrop on the hill, which appears 
to have been formed at the intersection of several distinct 
lodes. The ~tone is very dark in colour, appearing quite 
black when vIewed from a short distance away, owing to the 
large amount of dark-green tourmaline present. From this 
fact the open-cut, which exposes a face of this dark-green 
quartz-tourmaline stone, has been rather aptly tE"rmed the 
,I Black Face. " 

For descriptive purposes it seems best to consider first 
the most northern oj these workings, taking the others ;n 
order from north to south. 

220-feet Level.-This level was commenced at a point 220 
feet below the collar of Munro's shaft on the summit of the 
~ill. From this point a horse-tram was constructed, wind­
mg round the northern and western slopes of the hill and 
connecting with the main inclined tram to the batte;y at 
Yates' Level. The ore mined from the Black Face w~rk­
~ngs was lowered by an inclined tramway about 6 chains 
In length to the horse-tram, trucked round the hillside 
and lowered to the battery. ' 

The 220-feet level appears to have been driven with the 
object of intercepting the Black Face lode, and for 200 feet 
bears S. 50 W.: if co.ntinued on this bearing, it would in 
an~ther 200 feet be dIrectly helow Munro'. shaft. Up to 
thi~ pomt. It. IS dnv~n through lIght-coloured medium­
gramed b10t:ite gramte. Here, however, a cross-vein was 
'5truck~ makmg an angle of 16 degrees with the course of 
the dnve, from which the granite is mineralised on either 
side. The drive then bends for no apparent reason, 
and bears about S. 300 E. for the rest of its course (14 
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feet) through much-fissured granite which is hard and 
fine-grained, and carries pyrite in places. 

About 100 feet higher up the hill a tunnel has been 
driven for about 45 feet on a bearing S. 520 W. It 
appears to be on the wall of the lode, for quartz­
tourmaline stolle is showing all along the south-eastern 
wal.l,. while on the other wall is fine-grained granite, of an 
aphtlc nature. The wall exposed, stands vertically. 

From the mouth of this tunnel along the hillside to 
the Eastern Workings (bearing N. 690 E.) the lode out­
crop seems continuous: it is covered here and there by 
button-grass . 

86-jeet Level or Gross Drive.-This is driven through 
lode material for about 40 feet: this is somewhat 80ft 
and decomposed in the earlier portion of the tunnel. For 
27 feet assays have shown the average value to be l per 
cent. tin. Crosscuts have been driven north-east and 
south-west for about 20 and 40 feet respectively. In the 
north-eastern crosscut is lode material to the face, con­
sisting of hard quartz-tourmaline with some gossan in 
places. The south-western crosscut discloses at 25 feet a 
mass of quartz· tourmaline going into the south wall: the 
true wall does not appear to have been cut. In the end 
of this crosscut is a seam of about 3 inches of what appears 
to be fairly pure kaolin, which is white in colour, and 
quite free from grit when crumbled between the fingers. 
It is striking, occurring in a very dark-coloured stone with 
quartz and abundant tourmaline. This seam does nnt 
appear to carry tin. In the main drive at 10 feet from 
the face, is a. cross-vein of very hard quartz-tourmaline, 
the tourmaline being of the favourable green variety. 
Tin is present in the stone, and it is stated that assays 
show the value to be ! per cent. Granite. is showing in 
the face of the main driveJ and here. as in the crosscuts 
where exposed in the vicinity of the lode, it is much fis­
sured and carries a good deal of tourmaline. 

For some distance to the east of this level there is rich 
tinstone showing on the surface. In nearly every piece 
examined in this vicinity cassiterite was present. Most 
of this was detrital, but some was in 3itu. The brown 
tin oxide occurs in crystals disseminated through the stone, 
and in small geodes with quartz. 

Above the 8S-feet level is a small cut driven for about 
15 feet into lode material. The stone carries abundant 
green tourmaline here as usual, and ~ood tin values are 
present. There are included masses of crystalline quartz 
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showing abundant cassiterite crystals, and frequently fis­
sures are filled with the same mineral, and if spec;mens 
be broken along the fissure , very showy specimens are 
obtained. 

No.2 B."ch.-About 20 feet west of the small drive 
previously described some of this lode material has been 
worked by an open-cut known as the No.2 Bench: this is 
about 30 feet below the Black Face. The dimensions of 
the cut are-length 38 feet, width 21 feet at the entrance 
and 17 feet 6 inches at the face, height of face about 
20 feet. The cut exposes a mass of ore of a general dark­
green colour owing to the abundance of tourmaline of that 
colour present. The strike of the formation at this point 
appears to be N. 300 E. The ore taken out was crushed with 
that quarried from the Black Face. On the western side of 
the cut is exposed granite intersected by numerous fissures 
parallel with the strike, and cut through by a second series 
about at right angles. At the edg" of the granite are masses 
of soft green tourmaline, with little accompanying quartz, 
although the latter is genera.lly present throughout the ore. 
In the face is an exposure of 15 feet of banded quartz­
tourmaline, apparently impregnations from a series of 
parallel fissures, and showing cross-fissures filled with 
limonite, sometimes botryoidal j limonite also occurs in 
nodular form. On the eastern wall, in the south-eastern 
corner, is a belt of hardl gossan with tourmaline. On this 
side of the cut, too, is a band of very soft lode material, 
apparently consisting largely of chlorite with kaolin: the 
strike is about east and west, and dip north at 45 degrees. 
The width is variable, the seam opening out in places into 
vughs of considerable size. Rich tin values are present in 
this soft lode material, the cassiterite being in a very finely­
divided form. On the same wall, a few feet further north, 
is another mass of similar lode material, also carrying very 
rich tin. The tin oxide is in the form of slime, and 
resembles a light-coloured reddish-brown mud: it is of very 
pure quality. 

From this cut, values have been traced for at least 30 feet 
east. 

A sample of the green tourmaline from this formation 
was roughly crushed and vanned by the manager in the 
writer's presence, and the concentrate weighed: the result 
of this sample was 5 per cent. tin oxide 

Black Face.-The excava.tion known as the If Black 
Face JJ is an open cut , from which a good deal of lode-
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material was extracted by the present owners of the pro­
pe:ty, and crushed for a satisfactory battery return. From 
tillS cut, and the lower one known as the No. 2 Bench 
J?reviously described), 720 tons of ore were crushed, and 

YIelded 12 tons 18 cwt. 22 lb. of tin oxide, assaying from 
68'7 to 69'4 per cent. metallic tin. Assuming an average 
01' the two values given for the grade of tin produced the 
actual battery return is equivalent to 1'24 per cent m'etal­
lic tin in the ore treated. Numerous samples ha~e been 
a:s&yed from this cut, whic? have generally indicated a 
hl~her value than that mentIoned, but it must be borne in 
mind that th~ concen~rating plant available was not cap­
able of elf.ectlng. a high recovery. of . values, particularly 
when. dealIng WIth very fine caSSiterIte, such as is pre­
sent l~ the lode-material from this point, and the discrep­
ancy 1S to be accounted for-in part, at any rate--by 
actual battery losses. That this is true is shown by the 
fact that the tailings were retreated recently at a profit. 

There are two cl~sses of lode-material present--(a) soft. 
lark-gr~en to~rmahne; (h) .h~rd, lighter-coloured quartz­
lurmahne ve~nstoDe, contammg green tourmaline. The 

forn~er matenal generally carries tbe better tin. 
t IS c~aracterised hy the presence of limonite in 

aodul.es, u:regular ve.inlet:, a?d compact masses, frequently 
"3r~ymg tID.. The IImomte IS a result of the oxidation of 
)yflte contallled i~ the p~imary are. It is said to assay 
bout 2 per cent. tIn. ThIS softer material is cut through 
Iy t?e harde.r 9uartz-tourmaline veinstone which occurs 
.D vems,. and 10 Irregular masses enclosed in the dark-green 
,urmahne.. T.hese masses are encrusted with crystals of 

~u.artz proJectlllg outwards, and with fine needle-like 
'':Isms of tourmaline. These faces are sometimes covered 
41th crystals of cassiterite, which also occurs in vughs 
hrough the mass of the stene. The general dip of these 
uart~-tourma1ine bands is east at ahout 70 degrees. 
JccaslOnally bands of very soft material are not iced lying 
~ a very flat angle, or forming vughs several fPet across 
~th narrow connecting. veins, filled with very sClft, dark: 
p-een a.morphous matenal, apparently chlorite and kaolin. 
these ban~s a?d masses carry rich tin values, the cassiter­
~ e occ~r~Ing ill the. fonn of light-brown masses of very 
. nely-dlvIded ~atenal, and never showing any crystal 
,~. Some rIch assay results have been obtained from 

·hi! soft lode-material. 
The. writer did not systematically sample the lode­

aatenaI exposed here, but submitted a single sample of 
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the massive green tourmaline, slightly stained with limon· 
ite from the face of the cut. to the Government Assayer. 
Mr. W. D. Reid, who reported-

Tin 1-8 per cent. 

The face was sampled by Mr. Waller in 1902, who 
reported.("') ft I d 

/I I took a bulk sample across 12 feet of the so o~· 
matter at this point, which yielded 21 per cent: metallic 
tin. Another sample from the hard bands, totallm~ 5 ~eet 
8 inches in thickness yielded 0'35 per ceut. Thls glVes 
an average of 1-64 p~r ceni. metallic tin for a WIdth of 
11 feet 8 inches." . 

The actual battery return quoted above for the crushmg 
of 720 tons. indicates that Mr. Waller's figure would be 
very close to the average value of the ore. 

In addition to the work described, a winze was sunk 
from the bottom of this cut for 9 feet, and a bore-~ole put 
down 9 feet 6 inches from the bottom, and, this. w,ork 
disclosed the same class of lode-material) carrymg sImIlar 
values to that already taken out, 

A few Ieet higher up the hill than the Black Face, and 
a short distance to the south-west, a short adit has b~n 
driven for about 10 feet on the course of a black vem 
5 feet 6 inches wide) carrying good tin: Th~ central 
3 feet consists of dense dark-green tourmalIne, wIth, regu­
lar lines of cavities caused bv the removal of some mmeral. 
probably pyrite, flanked 0;1 either side, by ver~ hon~y­
combed dark-green tourmaline with limomte, ThIS, aga~n. 
is flanked by quartz-tourmaline stone or Cairl'y even graIn­
size and medium texture, the tourmahne bemg the green 
variety. . 

Above this cuddy is some hard gossan exposed, ":lth 
~reen tourmaline, similar to SOme of that met III the drive. 

Munro', Shatt.-This is a vertical shaft sunk OD the 
lode te a depth of 51 Ieet. It was sunk in t?e ,:"rl~ h~­
tory of the property. At. the tim.e of the wr?ter s VISIt It 
was inaccessible and for mformahon concernmg the work 
done he is ind;bted to Mr. Yates. The shaft is sunk on 
lode-material all the way, and from the bottom a drive 
was extended eastwards for 16 feet before meeting granite. 
The dip appear. te he east at 870. A large s~mple broken 
from 16 Ieet in this drive by Mr. Yates ylelded 1 per 
cent. tin. Ou the west side of the shaft is a vein of 

(-) Report (Ill Tin 01"6 Depoaltl of Mt. Heeruskirk, p. 27. 
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richer tinstone about 1 foot in width, assaying between 
5 and 6 per cent. tin . On the surface, over a width of 
13 feet, assays have returned over 2 per cent. tin. 

The stone here is a rather hard quartz-tourmaline, of 
fairly even grainsize, green tourmaline being common. 
There is, however, a distinct central seam, consisting 
mainly of green tourmaline, with cavities lined with crys­
tals of quartz and cassiterite. The cassiterite occurs in 
radiating needles on a base which generally shows a con­
centric structure. It is also disseminated through the 
stone, and is of a light-brown colour. The body of the 
stone carries finely disseminated pyrite. Cross-fractures 
were noticed, bearing N. 75 0 E., cutting through the 
lode in the vicinity of the shaft. 

The shaft is sunk ou the highest portion of the pro­
perty, and most of the adits are named from their vertical 
distance below the coUar of the shaft. The width of out­
"rop at this point is 43 feet. 

A little to the west of the main line is a bold outcrop 
for about 2 chains of very quartzose lode-material, with 
a little green tourmaline in veins through it, but said to 
be poor in tin. The surface outcrop ends abruptly, but 
what is probably a faulted portion of the same formation 
appears lc wer down the hill , about 5 chains to the west, 
for a short distance. There is also an outcrop on the 
northern side of Packer's Creek for a few chains, which 
appears further to the west again . 

C nd"rlay Shaft.-About a chain sout.h of Munro's shaft 
another shaft was sunk by the old Cumberland Company, 
nd is now known as the underlay abaft. A trench on 

'he surface exposes the lode, which is 36 feet wide. It is 
luartz-tourmaline, showing pseudomorphs of tourmaline 

.fter felspar, aud also some deuse green tourmaline bands. 
The shaft is inaccessible, having no ladders, and being 

artly full of water. It was sunx on the underlay on the 
eastern (hangingwall) side of the lode through granite, 
nntil the main body of stone was intersected . The shaft 
"as then sunk vertically in this lode-material for 25 feet. 
The tetal depth of the shaft is said to be 60 feet. The 
tone on the dump-heap at the ,ollar of the shaft do .. 
ot look very promising for good tin values. It consists 

mostly of quartz, with some veins of tourmaline, and car­
ries finely-disseminated oyrite. It is said to carry low 
'In values. 

On the summit of the hill , a few feet west of this shaft, 
.re scattered on the surface, masses of quartz-tourmaline 
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and dense green tourmaline , partly cemented 1:>y limon· 
ite Fragments are sometimes well rounded. ThIs appears 
to . be on a line of lode on w bieb a 1i1:J!:le work has been 
d and which 'trike, N. 130 E. A htUe further south 
t~:~utcrop is well defined. ~ vein filled, with black tour 
maline and a little quartz 18 seen cuttmg ~ro.ugh th 
main vein and bearing N. 630 E. Another sunilar velD 

was noticed still further south, with ~ strike of N. 740 ,E. 
hut in this case the main vein is ObvIOusly the later, SID,or 

it cuts through the smaller cross-vein, although no ~ 
placement is noticeable. There is here a wen-d~fined vem 
carrying crystals of cassiterite, flanked by ~emBto.1e 0: 

quartz and green tourmaline, the latter bemg pseu~o­
morphous after felspar. In places the gr~n tourmal~ 
is fairly massive, but is cut through by ,uregul,ar VelD.'! 

filled with chalcedonic silica, and geodes lmed. Wlt~ cr,.. 
t.als of quartz, Cassiterite is to be seen dlssemmate. 
through the ,tone. 

A trench across this lode a few ~eet south frOID: t 
point but still near the top of the hIll, expo~es an mter 
esting section, The full width is not exposed, The", 
is a central vein with rich tin, flanked by a banded sto~ 
generally of fairly dense quartz-tourmaline, but carryl~~ 
also bands of white quartz, and of very quartz( 
material with a lIttle scattered. tourmaline. This sto 
without the central vein assays about 2 pel' cent. h.L 
The central vei& would probably return. 10 to 12 
cent. tin. It varies in width from 2 to 5 mch~s, and h 
been traced fQr a length of 20 feet. . It contams. crys~ •. 
of Quartz and cassiterite, and sho,ws dIstlllct c~ustIficaho 
i.e" -the minerals have been deposIt~d on t~e SIdes of a 
sure at different times, each deposIt for~mg ,the base 
which the succeeding deposit rests. ThIS vem .has be-­
described elsewhere,e 10

) and the si&nificance of Its occur 
rence noted. . 

A few chains further south, and iow,er down the hi] 
the same line of lode i, exposed for a WIdth of 29 feet. 
a trench. The 5 feet in the centre of the trench IS gram 
but the trench is shallow, and it is not by any means CE!' 

tain that thi, i, really in litu. It may be a loose bloc~ 
ranita which has been embedded in the lo~ detn 

~abter which is abundant here. However, It may 
a band of country-rock which. divide.s the .lode at 
point into two bodies of ore, whIch umte agam north a 

(~10) Yid81upra, PI'. 1.')6-157, 160. 
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south. On the eastern side the stone is essentially white 
quartz, which appears to be of two generations, but con­
tains a little tourmaline, partly in disseminated aggre­
gates, also as a filling of fissures

l 
and in nodules through 

the mass. The materia.l has a banded structure, some 
bands being of quartz and tourmaline in nearly equal 
amounts. Vughs of crystalline quartz with tourmaline 
occur throughout the mass. The western section (10 feet) 
of the trench exposes dark-green tourmaline, with vughs 
containing crystals of quartz, and a band of dark-coloured 
very hard quartz-tourmaline stone about 2 feet in width, 
all the western edge, this stone also showing miarolitic 
cavities. 

This trench continues 011 for about 2 chains, but exposes 
no further lode. It is of value, however, in that it opens 
up a quantity of detrital matter, which shows abundant 
specimens of good tinstone, and which will probably prove 
payable. 

About 4 chains further down the hiL is another out­
crop of a lode bearing N. 70 E" which, however, :l.pp::la;' .. 
to end abruptly a, though faulted. No work has been 
done to prove its continuation or otherwise to the south. 
The same lode appears to have been exposed in a tren~b 
on the brow of a spur about 3 chains to the north, and 
about 3 chains in a direction S. 770 W. from the 60-feet 
shs ft. There is a promising lode exposed here, of quartz 
and green tourmaline with vughs of crystalline quartz, tJ~e 
width being 23 feet. The dip appear, to be ,lightly e.,t. 

60-leet 8halt.-Thi. ' haft i, about 4 chains in a dir.JC­
tion a little east of south from the Underlay Shaft pre­
viously described. It is an old shaft sunk on an outcrop 
not fully expo,ed, but apparently about 30 feet wide. 
This is only about 1 cha"in west of the Air Shaft Hne of 
lode (to be described). The lod. strike, N. 80 E. "he 
shaft is sunk: in the eastern waH, and has a slight '.lnder­
lay to the south. Its depth i, said to be 60 feet, bllt the 
sl:aft was inaccessible at the time of mv vilfit. Near the 
surface there is a vein very dark in c~lour, and consist­
ing of dark-green tourmaline and quartz in about equal 
amounta, with vughs of crystallised quartz and tourma­
line. It is said to carry good tin. The width as far as 
the vein is visible appears to be fairly regular, and from 
6 to 9 inches, excepting near the surface, where it widens 
to 18 inches. On the western side of this vein is white 
quartzose stone, very similar in appearance to that exposed 
in a trench on the Air Shaft line of lode, but with irregu-
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Jar veins and lenses of quartz-tourmaliue. It carries .good 
tin in nests and pockets with crystallised quartz, and also 
in cross-fissures. On the eastern side the main vein I.o~Tges 
into decomposing greisenised granite which carries vems 
and nodules of quartz and tourmaline. 

The outcrop on which the 60-feet shaft has be-an ~unk 
is visible for onlv about 50 feet on the surface. 0n the 
south, a shallow· adit ext.ends beyond the point 'It wbjch 
it should have been cut had the lode been cOllfiinuo1us, 
without disclosing any sign of the formation. The.te is no 
sign of any outcrop to the north. 

Air Shaft Line of Lode.-This line of lode ia olle of 
the earliest p!'ospe~ted on the property, and one on wh icb 
further work is destined to be done in the future. The 
work dOlle up to the present consists of surfac~ treDching, 
a shallow adit, and a shaft connecting with an adit driven 
from the low ground near the Cumberland Dam, known as 
the Long Tunnel. 

About 130 feet south-east of the old 60-feet shaft, and 
on the southern slope of the hill, is a trench across the 
lode, exposing a width of 30 feet. The stone is essen. 
tially a white quartzose material , with crystals of glassy 
quartz in a very fine quartzose groundmass. It weathen 
very white. There is a small amount of tourmaline pre.­
sent, especially near the edges, where nodules with bla.ck 
tourmaline appear. It carries a little fine tin right 
through the stone; also in vughs spo~adicany distributed, 
where the cassiterite is in crystals associated with crystals 
of quartz, and in occasional soft seams of kaolin through 
the Qre. The average value of the stone here is said to 
be barely 0·5 per cent. tin. 

Below this trench is a shallow adit driven north.west 
for 141 feet. It is difficult to understand why this adit 
was driven, for it does not cut the Black Face line of 
lode. To do this it would have to be driven another 120 
feet, and then the amount of backs obtained would be 
too small to justify the work. The air shaft lode is cut 
through at the approach, almost below the trench just 
described, and giving only about 12 feet of backs. The 
width here is 29 feet 10 inches. The- stone is quite simi. 
lar to that exposed in the trench above, and carries a 
little tin right through, occurring as described in the 
trench. The main body of stone is free from tourmaline. 
although a littl e- occurs in nodules near the edges of the 
lode·formation. 
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Air Sha/t.-About 20 feet to the east of this a<lit is the 
shaft known as the H Air Shaft. JJ The shaft is at pre­
sent quite inaccessible, but the writer is indebted to Mr . 
Yates, who has examined it1 for information. The shaft 
was sunk partly vertically, partly on the underlay. At 
100 feet from the collar there is a crosscut into the lode 
(the shaft being apparently sunk in country-rock) for 
14 feet, but not exposing the full width at this point. 
Assays from here varied from 0·4 to 0·9 per cent. tin. 
A rise was put up from the Long Tunnel, but did not 
connect by 15 feet. The work done from this lower ad it 
on the lode is unknown. The stone taken out seems to 
have been crushed by the old Cumberland Company, and 
~ome rich tin ore is said to have been won. The collar of 
the Air Shaft is 270 feet vertically above the Long Tun­
nel, that amount of backs being, therefore

J 
available. 

About 2 chains to the south is another trench. The 
formation has been cut, but the information to be 
obtained from the trench is indefinite. The lode out­
crops again further to the south, forming a bold ridge for 
a short distance. Again, it disappears under the peaty 
button -grass cover, and outcropping again appears to dip 
below the tributers' dam. The strike here i. N. 140 E. 
The dip appears to be slightly south. North from the 
Air Shaft there is a well-defined outcrop hearing N. 140 E. 
for about 3 chains, when it appears to bend round to 
about N. 740 E. About 6 chains on a small cut exposes 
about 5 feet of stone, although this is not the full width. 
The stone is similar in general appearance to that at the 
air shaft, but carries a little more green tourmaline ; it 
is tin·bearing where exposed. Between these points any 
outcrop is completely concealed by button·grass, but there 
is a distinct ridge falling away steeply to the south.east, 
which probably marks the line of outcrop. 

Still further to the east is a small cut on a quartz­
tourmaline formation, which may represent a continua­
tion of the same line. The width exposed is about 4 feet. 
The strike is apparently N. 300 E ., and dip vertical. 
The stone resembles that exposed in the Eastern Workin9"s. 
It is partly an open green tourmaline rock, with whIte 
quartz, and there is also exposed a hard , dense variety, 
with quartz and green tourmaline in about equal quanti. 
ties, and cut through by tourmaline· filled fissures. No 
black tourmaline is noticeable in the stone. It is tin·bear. 
ing, the cassiterite being very fine and reddish in colour. 
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This formation did not outcrop at the surface, and was 
only exposed on sinking through the detrital material, 
which is abundant at this point. No attempt has been 
made to trace it further, although it should junction with 
the line of lode connecting the Black Face and Eastern 
Workings, which is distant only about 1 chain to the north­
west. Prospecting at this point is unhesitatingly re-com­

. mended, for the prospects of locating some good ore at 
the llfrersection of the two lines of lode. both known to 
be t,in-bearing, are good. 

The Long Tunnel.-From the southern boundary of the 
consolidated lease, at a point on the low-lying ground not 
far above the level of the Cumberland Dam, a tunnel was 
.iriven by the old Cumberland Company, apparently with 
ehe object of cutting the Black Face line of lode at a depth: 
the tunnel is about 320 feet below the outcrops on the hill. 
Its total length is 997 feet, and it thus proves a valuable 
asset for the future prospecting and development of the 
mine. The tunnel was connected by a tramway of about 1 
mile in length with the Cumberland Battery, where the 
stone won from the stopes was crushed. The battery is 
now dismantled, although remnants of the old plant 
remain, while the rails have been removed from the tram. 
way, and the embankment has suffered considerably from 
the long·continued exposure to weathering agencies. 

The tunnel is driven for 766 feet on a bearing N. 480 
w.; then for 97 feet it bears N. 410 30' W. , and for 134 
feet to the face the bearing is N . 350 30' W . Records of 
the old work done are scanty and rather indefinite. The 
Air Shaft lode seems to have been cut, and some stoping 
done: it seems that the width here was 20 feet, and that a 
rise was put up to connect with the Air Shaft sunk from 
the surface, hut that the two did not connect by 15 feet. 
This lode was cut about 700 feet from the entrance. The 
extent of work done on the lode is not known : far 24 feet 
there is filHng overhead. 

A cross-lode cut in the tunnel, which may perhaps be the 
same as that upon which the 60-feet shaft has been 8unk 
from the surface, strikes N . 160 E., and dips slightly east: 
the width is 12 feet. There is a central vein of hlack and 
green tourmaline, varying in width from 3 to 12 inches, 
and carrying good tin. This merges into hard quartz-tour­
maline stone, in which a little fluorite was noticed , but 
which is said to carry only very low tin values. There is 
a short drive east about. 12 feet: this was about 800 feet in. 
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At 893 feet from the entrance anot.her lode was cut , on 
which a little more work was done by the Cumberland 
Company. Crosscuts were driven east and west on the 
course of the lode, as rich tins tone was met in the main 
drive. The western crosscut extends for 40 feet in lode 
material (worth abouL ! per cent. in the face), and here 
a winze was sunk. It is said that some driving was done, 
but the winze is now full of water, and has not been 
examined by the present owners, although a pump and 
4!-horsepower Coulson oil engine have been lJlstalled. It is 
reported that good tin exists in the bottom of the winze, 
which has been sunk for 80 feet, and would therefore be 
about 400 feet below the surface. At the plat some under. 
hand as well as overhand stoping were carried out. The 
eastern crosscut bears N. 700 E. for 66 feet 6 inches, where 
a cross-vein was intersected, then N. 88tO E. for 49 feet 
6 inches. Bending round after cutting through the main 
lode, for 10 leet the bearing is N. 400 E., while for the 
final 15, feet to the face the course of the crosscut is N. 
730 W. In the earlier part of its course the crosscut was 
driven on the lode, whose strike therefore is represented 
by the bearing of the drive, varying from N. 700 E. to N. 
88!0 E . For 33 feet from the main adit it has been stoped 
overhead for a height of 35 feet above the back of the level , 
and an average width of 6 feet. The value of the stone 
is said to be 2 per cent. here. The stone taken out was 
all crushed by the old company, although returns are not 
available. At 66 feet 6 inches from the main level, a cross­
vein was cut through, of not unpromising appearance. This 
appears to cut through the main vein without displace. 
ment. The strike is N. 270 E., dip about vertical, and 
width 5 feet. This vein should be exposed by driving 
along its course north and south. 

At 116 feet from the main level the crosscut appears to 
have cut through the lode which has been followed, on 
:l.ccount of a variation in its strike. From this point to the 
face, the interpretation of the evidence is not very easy, 
as no cross-drives have been driven from the crosscut to 
expose the various bodies of ore cut through. The facts are 
that at the point noted, 116 feet from the Long Tunnel, 
granite appears on the southern wall , with lode material 
still showing on the northern side for a few feet, when 
granite appears here also. At 124 feet in, quartz.tour. 
maline stone appears again on both walls for a width of 
&bout 6 feet. Then the drive is through granite again, 
out in the face lode material appears again, being hard 
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quartz-tourmaline with visible pyrite. The country hu 
3vidently been somewhat disturbed here, but it appean 
that three distinct lode-formations have been cut. The 
main one, which the crosscut has been following, bends to 
the east, striking at this point N. 560 E.: this diversion 
may have been caused by a slight movement along a fault 
plane, now represented bv the cross-vein encountered a few 
feet Oll, as ore-forming vapours and< solutions would natur­
ally find their way along any such plane of weakness.. 
Whether the deviation of the main vein has really been 
caused in this way cannot at the present time be definitely 
determined, but the quartz-tourmaline cut through at 124 
reet certainly appears to represent a cross-vein ahout 5 
feet 6 inches in width, and striking about N. 15io E. If 
each maintains its present course, the two veins should 
intersect a few feet in the north wall. Insufficient evidence 
is available to enable a prediction to be made as to what 
may be expected at the intersection, but no time should 
be lost in deciding the matter by a short crosscut, which 
could advantageously be driven along the course of either 
vein: it is rather likely that the cross-vein will be found 
to cut through the other, without displacing it appreciably. 
The granite between the two on the north wall is fine­
grained, and appears to have suffered considerable altera­
tion , much quartz being developed, apparently at the 
expense of the felspar and mica: this change is to he 
attributed to the ore-bearing vapours and solutions. It 
is difficult to understand why the crosscut was not COD­

tinued a few feet to cut through the pyritic quartz-tour­
maline formation showing in the face. It appears to be 
qUIte a distinct formation to either of the others exposed. 
but nothing definite can be said of its strike, dip, or width. 
although it appears to be about parallel to the cross-vein 
intersected . 

The main vein on which these east and west crosscut. 
have been driven, generally shows a central seam filled with 
tourmaline and soft kaolin, with varying amounts of quartz.. 
and frequently carries rich tin . The quartz-tourmalin~ 
stone fringing it on either side also carries good tin. In 
such a vein the richest ore is likely to occur in shoots of 
limited length, connected by poorer stone which mayor 
may not pay to work. It will probably be found that if 
worked systematically and on a proper scale, rich tin shoot. 
worked with the poorer intermediate stone will bring the 
average value to a payable figure: on the other hand, the 
intermediate stone may be almost or quite barren of metal 
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values, and the working policy must be based not on theory 
but on actual assay values of a series of samples systematic: 
ally taken along the length of the ore-body. 

The length of the tin shoot worked by the old company 
here appears to have been about 150 feet. It was only by 
the me!est ~hance th~t the Long Tunnel happened to inter­
sect thIS velD at a pomtwherea shoot of good tin occurred: 
had the ~unnel maintained its original course, or swung 
round a httle to the south instead of to the north the vein 
wo~ld have been cut at a point where the values ~ere low. 
ThIS fact should. be borne in mind, and should stimulate 
fu~ther prospectlDg of veins which have been cut but lot 
driven on. 

. ~'he correlation of this vein with any surface outcrop is 
dlfficu,lt and uncerta~n. It do~s not appear to be the BlolCIt 

Face hne of lode, whIch most likely lies in the virgin country 
anead of the tun~el. .It seems that no useful purpose can 
be serv~ by a dISCUSSIon of the point as to which surface 
")utcrop IS .here represented, for the matter at present can­
not be ~eclded, and any opinion expressed would be merely 
a Surmise. 

~rom the crosscuts described, the Long Tunnel has been 
dn:ren for .]04 feet thr.ough hard medium to fine-grained 
",:,hlte g~aOlte,. fissured lD places, but quite barren of .1UY 
bn-bearlllg vem or lode-formation. 

Assay samples were not taken from the Long Tunnel but 
some of the lode material from the flat-sheet wher~ the 
cr~uts were d~iven east and west, showed a nice prospect 
of tIn.on v~nning, pr~bab.ly equivalent to over 1 per cent. 
~ree. tlll, Without consldermg the coarse rejects. An exam­
lllatlOn of the heap of " seconds" stacked outside the tun­
nel by the old .compan~ shows that a fair proportion of the 
stone carnes vls~ble cassI~eri.te. The free tin from a sample 
va~lIled from thIS heap, mdlcatecl over 1 per cent. tin, but 
this was not a bulk sample: this stone will probably prove 
payable. 

A'(lstl'rn lrorki71gs.-About 26 chains east-north-east of 
the Black. Face workings on the summit of the hill, are some 
old workll1gs on a promising lode-formation, generally 
known as the Eastern Workings. The work to be described 
was carried out in the early history of the property by the 
old East Cumberland Company, which is reported to have 
taken out 14 tons of tin oxide. The tin occurs in a well­
defined gree~ tourmali.ne ~ode-form.a~io.n, and to a slight 
extent as an Impregnation III the adJoInmg granite: a shaft 
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has been sunk from the tOIJ of a hill , and a shallow adit 
driven to connect with it, the stoping carried out being 
very limited in extent. . 

The lode material is q uartz-tourmahne : the latter 
mineral is a pale-green colour, and is usually without visible 
crystal form, although aggregates are frequently more or 
less rectangular in shape and are probably pseudomorp~ 
after the felspar of the original granite. The quart~ 11 

generally white and saccharoidal, filling the inter~edlate 
spaces. Cavities occur in the lode ~tu.ff, and occ&81~n~lly 
green tourmaline of botryoidal habIt IS seen as a hnmg. 
Quartz crystals sometimes line these cavities, and mayor 
may not be accompanied by cassiterite, which sometimea 
occurs as crystals ; in one specimen prisms of quartz were 
noticed lining the cavity, covered with cassiterite, showing 
that the latter must have been introduced after the for­
mation of the quartz crystals. The tin oxi~e is ne~rly 
always very finely divided, a good. deal occ,:!rrmg as shme 
tin. It is generally light-brown or grey In colour, a~d 
occurs linin~ or filling cavities, also sometimes filling defimte 
fissures. Its home seems to be in the green tourmaline lode 
material , although it occurs .also in the ~lterecl gr~nite. 
One specimen of lode materIal was obtamed showmg & 

minute vein of quartz cutting through cryst~ls of both 
cassiterite and quartz. The country-rock here IS a coarse­
grained pink granite with abundant orthoclase felspar. 

From a small creek flowing into the Cumberland Dam, 
and 50 feet below the outcrop on the hill, the adit has been 
driven for 90 feet on a bearing N . 750 W., the approach 
being 6 feet 6 inches in length. It is driven through soft 
decomposing whitish gra'lite, with pyritic nodules at inter­
vals. At 35 feet 6 inches from the entrance are short cross­
cuts 7 feet north and 4 feet south. From the latter a 
win;e has been sunk: its depth is unknown, alth~ugh it 
is at least 10 feet. Here there are two approXImately 
parallel fisures in the granite. forming natural walls. The 
face of the north crosscut is said to show a little tin on 
assay. At 42 feet 6 inches :rom t~e en~rance is a quartz­
tourmaline vein of 3 to 12 lIlches m wldth, and here the 
coarser-grained pink granite ~s. noticed. T~is seems to 
merge, at 79 feet, into a pyntIc lode-format.lOn. . At M 
feet 6 inches from the entrance is a connection WIth tht" 
surface, 50 feet up. This shaft was sunk on good tin-bear­
ing lode stuff, the best tin being obt.ained near the surface, 
where the cassiterite occurs disselrunated through green 
tourmaline lode stuff similar to that described above. The 
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abaft was not available for inspection. At the bottom, and 
above the level, on the north wall is granite, altered and 
carrying pyrite: lode material appears about 3 feet from 
the floor, although it does not seem to be continuing under~ 
foot. The strike appean to be about north-east, and the 
dip about north-west at 30 degrees to 40 degree&. From 
the face, a short crosscut extends for 6 feet north, and 
another for 10 feet about south-west. In the face of the 
main drive are irregular lenses of hard quartz and black 
tourmaline with pyrite, connected by narrow, thread-like 
veinlets: these masses are sometimes several feet in 
diameter. The enclosing granite carries pyrite in places, 
and is said to show low tin values on assay. In the face 
of the north drive is pink granite, readily decomposing to 
a soft white granite on exposure. This crosscut should be 
continued, as it appears that the true lode has not yet been 
cut, but probably lies a little further in, ahead of the pre­
lent drive. In the face of the south-west crosscut is a vein 
cutting through pink granite, with a central seam of kaolin, 
and altered felspathic material with hard quartz of a 
greenish tint, on either side: it appears to carry a little 
pyrite. The width is regular , about 4 inches. The strike 
~ N .. 90 .E., and ~ip vertica.l. Limonite leaching from the 
face mdIcates pyntic matenal ahead of the present drive. 
The soft, partially-altered granite here is said to be worth 
0·75 per cent. tin. 

About 15 feet north of the entrance to this adit, and 
outcropping in the creek-bedl, is a pyritic band, oxidised 
·0 a gossanous mass in places, evidently a continuation 
of the lode-formation cut in the drive. A few feet south of 
~ntrance to the adit, another pyritic formation is exposed 
1D the creek-bed: a shallow prospecting hole has been sunk. 
at one point, but no further work done on the formation: it 
may be the continuation of a well-defined outcrop on the 
hill above. 

About the collar of the shaft on the hill is a strong out­
-:'TOp of the favourable green tourmaline lode material, 
thowing cassiterite in places. From the shaft a little stoping 
·as done and the ore extracted sledged to the battery and 

:rushed. It is said that in sinking this shaft, some slabs 
If massive cassiterite were obtained at about 20 feet from 
the surface. This indicates that some of the narrow fissures 
'lIed with tin oxide noted at the surface widen in places 
ower down . 

About I chain south of the shaft is a bold outcrop of hard 
tUde material consisting of quartz and black tourmaline, 
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with occasionally a little green tourmaline. It varies ia 
~xtureJ approaching that of granite in places. but sam. 
tImes very much finer. It has not been definitely traced 
further east. although the pyritic formation exposed in th.: 
creek below appears to he on the same line of strike an 
may be 'connected with the same period of ore depositioD. 
,!o. the west th~ outcrop is continuous for a long distance 
It IS,covered ,WIth button-grass in places, but appears to t. 
conb0l!0us fIght through to the Black Face workings. Tb4!' 
formatlOll bas been exposed at one or two intermediatf' 
points, but practically no work has been done on the lin .. 
between these Eastern Workings and the Black Face. 1-
,is said to carry a little tin throughout. The strike near u.,. 
E~stern Workings is N. 660 E., and dip appears to .". 
slIghtly south, but cannot be definitely determined. 

The connection of this fonnation with the one on whia 
the work described above has been carried out, is not eVI­
dent. Two short trenches have been cut in between the two 
exposing granite with a few narrow veins which may con. 
neet the two. 

The vein cut in the face of the drive strikes N . 90 E. 
and would therefore junction with this main line. 

The deposit of ore is probably connected with the inter­
section of two fissures, although insufficient prospectinr 
work has been carried out up to the present to enable tbf. 
structure to be explained. Further work is certainl~ 
justified here: good tin occurs near the surface and cer­
tainly should continue to a depth: the extent of the loci 
is still unknown. The tin oxide is certainly very fine, but 
should be saved by an up-to-date plant. 

In addition to the work described, a little surface prc. 
pecting has been carried out on various parts of the lease. 

About 6 chains south of the Long Tunnel is an old shaft 
now full of water, which is over 30 feet deep, 
sunk: on a quartz-tourmaline vein 12 to 18 inches wide 
which carried rich tin at the surface. It is stated that DO 

driving has been done, and that one or two attempts to 
clean out the shaft have failed on account of the hesV"ll" 
water encountered. 

About 15 feet inside the southern boundary of the COD 

solidated lease, and due south of the Eastern -Workings. 
a very promising lode-formation, on which no work h 
been done beyond exposing the formation. There was 
outcrop above the peaty button-grass, but the lode-form. 
tion was exposed in sinking for alluvial. From the littl~ 
to be seen in the hole sunk tor 2 or 3 feet, the lodp-
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m,aterial appears to consist of very soft, brownish kaolin, 
wlt~ a good deal of pinite, and abundant white quartz. 
A ~lttle black tourmaline is also present, but the green 
~'artety seems to .be a~sent. Tin was present in a sample 
\·~uned. The .wldth IS not exposed, nor can strike or 
dip be ascertallled. Further work is recommended here 
to open up and find out something of the size and struc­
ture of the ?re-body. It may be another pipe, similar 
to that carrYlDg such excellent tin in the western part of 
the property, and the good prospects obtained from the 
small exposure made of the lode shonld stimulate further 
prospecting. Two samples submitted to the Government 
Assayer returned a trace and 0'5 per cent. till, respectively. 
The ~ample vanned. on the property was richer. The 
depOSit sbould certalllly be exploited. 

About 4! cbains. ~orth-east from this exposure is a 
trench across a pyritIc lode-formation in the granite, witb 
a second trench about Ii chain further north. The lat­
ter is. on low-lying swampy ground, and, consequently, 
water IS troublesome. It was sunk to 7 feet . The width 
of t~6 formation is about 8 feet. strike N. 80 E., and dip 
vertical, a~ nearly ~s can be judged. It consists of quartz­
ose materIal, heaVIly charged with pyrite in well-formed 
crystals,. in addition to crystals of quartz and of black 
tourmahne. The formation is said to carry no tin. 

About 4 chains north is another trench with a hole 
feet deep on a north and south lode-formation, said 

-..0 carry 1 per cent. tin. Little information is obtainable 
eoncerning this lode. 
~t another point adjacent to the Federation Mine bas 

• httle work been done, which deserves mention. Tbis is 
)ll the summit of the spur south of the battery, round 
wbose southern and western slopes the old Cumberland 
race from the dam has been cut. There are several bold 
mtcro~s in th!s vic~ity , usually of very hard quartzose 
form.ahons, wlth a httle. black and green tounnaline in 
'arylDg a~ounts, and not looking very promising, as a 
rule, for tm values. These cannot all be correlated with 
~ach other, or with other noticeable outcrops, but their 
uccurrence is certainly suggestive of fauIting in this 
'lCality. 
On the summit of the spur a big trench has been cut 

.~r?S5 a favourable-looking quartz-tourmaline formation, 
hlch appears to be about 2 chains ill width. The trench 

. cut about north-west and south-east. The formation is 
aucb iron-stained, and consists of a series of approxi-
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mately parallel quartz-tourmaline veins, with intermedia ~ 
bands of decomposed tourmaline granite. Some of 
quartz-tourmaline stone evidently represents repl&eelO 
granite, for the tourmaline aggregates are pseudomorpho 
after felspar, which has been metasomatically replaCfd 
Towards the north-west end of the trench is a well-defin 
band of dense tourmaline. 

The assay value of the lode-material exposed in tl:.. 
trench is said to be O' 5 per cent. tin over a width of 
feet. A grab sample taken by the writer from the he 
was reported by Lhe Government Assayer to contain O' 
per cent. tin. 

The strike of the formation appears to be N. 250 1:. 
here, but the outcrop is not definitely traceable for mlr 
than a few feet on either side of the trench. It m 
be that it represents a continuation of a line of lode wh~ 
outcrops for a good many chains on the Federation leUt 
and on which the No.2 Adit has been driven. If 
some faulting has taken place on the southern portit. 
of the lode. 

The formation is such a large one, and presents su 
splendid facilities for mining on an economical scale frc-. 
deep-level adits, that a little further surface prospectiDf 
is justified. to enable a better idea to be formed of it 
extent and the distribution of values. No undergroun 
work is recl!mmended at the present stage. 

Cnprospecttd OutCl'ops.-A description has been givt.a 
of the work done on various portions of the property. !. 
has been seen that several distinct lode-formations of di 
ferent types have been prospected with varying succea 
Brief mention must be made in passing of several oth . 
bold outcrops, which have so far not been prospect~. 
These are always very quartzose, but generally carry val'! 
ing amounts of tourmaline, in addition. Consequently 
they resist the attacks of weathering agencies much rna ... 
strongly than the surrounding granite) and generally stan 
out above the general surface as bold outcrops. SOIlllt 

of these outcrops are of considerable width, and as man 
of the exposed portions are on the highest portion of ~ 
property) they present splendid facilities for economi 
mining by adits. Under these favourable circumstances

J 

low tin content may render some of these formations pay 
able. The usual strike is a few degrees east of north aDC 

south) although in a few cases the strike is more nearly e 
and west. The latter, however, is quite exceptional. 
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It would appear that slight faulting has tak&n place 
in a few instances, the bold outcrops ending abruptly) and 
perhaps continuing about parallel a short distance east 
or west. 

The outcrops are most abundant on the highest portion 
of the property, and on the western slopes; also on the 
western slope of the spur behind (south of) the battery. 

It does not seem necessary to comment on the various 
outcrops in detail , although the positions of the more 
important ones are shown on the plan accompanying 
this report. It is highly desirable that in conjunction 
with more vigorous developmental work on -the property, a 
scheme of surface prospecting of these outcrops should be 
drawn up and systematically carried out. It does not 
necessarily follow that a formation which is non-&t8.n­
niferous at one point, is worthless throughout its whole 
length. The work already carried out on the property 
indicates that the tin occurs in the lodes in definite shoots 
of limited (although sometimes considerable) length. 
Hence it is recommended that systematic samples should 
be taken at regular intervals) aud careful records kept 
of results for future guidance. As indicated above, this 
work might well be carried out while other work is going 
on. 

The most favourable points £01' the occurrence of rich 
tin appear to be at the intersection with cross-fissures. 
These points mayor may not be marked by well-defined 
cross lodes. 

Alluvial n,posits.-Although small deposits of true 
alluvial material occurred in some of the creeks, these 
have been mostly worked out, but there remain on some 
of the hillsides fairly extensive deposits of what is really 
detrital material, which win probably pay to work. Refer­
ence has already been made in this report ) when dealing 
with un prospected outcrops, to the typical manner in 
which these outcrops of hard quartz and quartz-tourma­
line. stand out a bove the general surface of the granite. 
ObVIously they, too, are exposed to the same weathering 
agencies as the enclosing granite, although the effects in 
each case are very different. In the case of the granite 
certain minerals (felspar and mica) succumb to the attacks 
of wind and weather, and slowly decompose) causing the 
gradual disintegration of the rock-mass. Even fragments 
of rock) which may be separated from the main mass by 
breaking off along cracks in the granite, are subject to 

K 
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the same forces, and disintegrate. In the case of t 
quartz and quartz-tourmahue outcrops, howeve~, th 
behaviour is very dIfferent. The component mJ~er 
strongly resist decomposition , and the teud~ncy IS for 

. . ... f the roc" to split off along cracks whIch develor p,eces 0 A •• Th f 
under the action of atmospherIc agencIes. ese r~~· 
ments natural1y work their way by degrees down the bib· 
slopes where for reasons given above, they occur aIm . 
to th: exclusion of the granite facies .. Eventually, the. 
reach the creek beds, and may be earned down t~ fo~m 
alluvial deposits if conditions be favo~lrable. DUrIng ItA. 
downward journey, this detrital. matenal naturally ~mfJer.: 
a certain amount of disintegratIon, and some of ~,h., COD-

tained tin oxide is set free. . 
Bearing in mind these facts, it is not sUrpn~ll.1g to ~Dt. 

that many of the hill-slopes are cove~ed WIth ?etrl 
material shed from the lode outcrops hlghtc up, 10 su~ 
quantity that it will probably pay to treb.t t~IS matena... 
for contained tin values. From the e::planatlOD alread_ 
iven of their mode of origin, it is obvIous that ~hese &P 

~eally " detrital," rather th&:ll " al1uvial," depOSIts 
The most important depOSIt appears to be that on. the 

northern slope of the hill, below the Black ~ace w~rkinga,. 
and down towards Packer's Creek . ThIs locahty h~ 
been systematically sampled and this sampling by rows O~ 
prospect holes arranged alternately has shown. that 
although the depth of material vari~s from pOInt. t~ 
point, it will average 2! feet. For a wIdt.h of 2! cham 
and a length of 10 chain::-. the manager estImates from hI 
sampling that this detrital material will yiel~ 2 lb. of f~ 
tin oxide per cubic yard, for the depth gIven. B~t ID 

addition to the free tin, there is a good deal of speClme. 
stone carrying visible tin, and it is ~robable. that under 
favourable conditions the whole of thiS matenal could be> 
crushed at a profit. A test sample of 35 lb. (dry) fro," 
a point where the c.cpth of wash was 3~ feet, on bell~" 
crushed and vanned by Mr. Yateo, yielded 2t oz. of tIn 
oxide, which is equivalent to about 0'4 per cent. tl 
oxide. . 

The size of the material is fine to medIUm, no very larg 
boulders being noticed. An examinati~n of ~he conceD­
trates obtained from vanning some of tIllS detntal, ~howed 
that the tin is mostly very finely divided. There IS aD 

appreciable amount, however, occurring in granul~r a.ggr: 
gates u:, t.o about i-inch in diameter: The caSSIterIte 
usually brown in colour, although a Ilttle black and ruby 
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oxide were noticed. Associated is a very small amount of 
yellow sand, apparently monazite ; a little pyrite is also 
present. 

Some of tb"" specimens of cassiterite show attached. 
quartz, also tourmaline (both green and black). 

No attempt has yet been made to work this detrital 
material, although it is a distinct asset. 

Method of TForking. - 'Vith reference to methods of 
working this ground. two methods suggest themselves. It 
must be borne in mind that we are dealing with a steeply­
sloping hillside, and that some of the best material OCcurs 
nearest the lode outcrops, i.e., high up towards the sum­
mit of the hill. The obvious method of treatment by 
sluicing is thus rendered difficult by the situation of the 
ground to be treated. Again, the fact that much of the 
stone carries good tin values raises the question as to 
whether it will not pay to treat this oversize, &8 well as 
to save the free tin. Obviously this involves the use of 
some crushing machinery to free the tin oxide and con 
centrating plant for saving the tin when freed. Con­
sideration must then be given to two schemes:-

(1) Pumping of water to a hei~ht from which it may 
be utilised for sluicing in the ordinary way 
the material on the slopes below. 

(2) Removing the whole of the material to a battery, 
crushing, and concentrating. 

.A third plan at once suggests itself, combining the fes­
tures of the other two, viz., pumping water and sluicing 
finer material, stacking oversize, and treating this by 
crushing and concelltrating. 

(1) Water pumped from the Cumberland Dam would 
have to be raised about 300 feet to treat the detrital 
material near the Black .Face. Much of the material is 
at a lower level.' Probably about 3000 feet of pipe column 
would be required to convey the water to ita work. A 
nozzle would be used to break down the ground and con­
vey it to sluice-boxes, the coarse material being stacked for 
future treatment. The scheme has several marked advan­
tages. The ground is quite free of timber, being merely 
covered with button-grass, and so no clearing will be 
necessary, and the overburden to be removed is negli­
gible. Again, owing to the steep fall of the hill.side, 
there will be no difficulty in getting rid of the tailing ... ; 
these might., in an unfavourable locality, need to he ele-
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vated. If this sluicing work were carried out, the SUf­

face would be thoroughly prospected, and any lode forma­
tions which did not outcrop above the but.ton-grass would 
be disclosed. Such have already been accidentally dis' 
covered at several points on the property. The value of 
the detrital worked, too, would give an indication as to 
the richest portions of the adjacent lode outcrops, for 
unlike a true alluvial formation , there has been no iudi&­
criminate scattering of material derived from the surronnrl­
iug outcrops. This finds its way slowly but surely dowl~­
hill towards the creek beds without any great lateral dill­
tribution, and so rich detrital at any point will give a 
good indication as to the shoot whence it was derived. 
The facilities thus offered for prospecting should be taken 
full advantage of, if the work indicated is carried out. 

There are certain disadvantages which are at once 
obvious. A pumping plant would necessarily have to be 
e~ected near the edge of the dam, and steam power pro· 
vlded. Fortunately , timber is abundant near the Cum­
berland Dam, and a short tramline into this would furnish 
an ample supply of firewood at a low cost. The question 
of water.supply, however, needs consideration. If the 
Cumberland Dam be called upon to supply water for gener­
ating power at the battery on the western side of the hill, 
as it undoubtedly will be when work is commeuced on a 
proper scale, the available water will necessarily have to 
be conserved during the driest months. It will probably 
not be sufficient to maintain both classes of work. In the 
wet season, however, the water-supply would probably "be 
sufficient to enable both classes of work to be carried OD. 

Considering the present condition vf the mine and plant, 
however, it is evident that a good deal of time must elap. 
after operations are commenced before the mine and plant 
are able to commence a regular output, and this time 
mi?:ht be utiliserl in working the detrital,deposits, should 
such a course be decided upon. 

(2) The suggestion has heen made that crushing and 
concentrating mi~ht be the best method of treatment fOl" 
these deposits . It certainly presents the immense advan­
tage over the last named, that a high percentage of th .. 
total tin contents would be recovered (the actual amOUD 
depending on the efficiency of the concentrating plaM 
installed), whereas by sluicing, only the free tin could be 
recovered. One phase of the problem then resolves itsel' 
into the determination at different points, 01 the value of 
the detrital as .a whole, coarse and fines. 
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If the idea of cr h" b " the plant . . us lllg e e~tertalDed, the position of 
crushed iu 1:h:nm~~O:::~~ ~pomt. Should the stone be 
hill, or should a small la~t o~ the western. slope of the 
detrital deposit! I Pth f· erected adjacent to the 

. n e ormer cue ob· I b 
matenal cou~d not be crushed whit th ' . V.IOUS Y t e 
was being ..:arried out, as could b de e ~rehmlnary work 
on the spot. It would be Deces: one w~th a small plant 
of t he material to th ary . to eIther haul much 
the inclined tram ou :h present .~ramhne, send it round to 
the battery, or constr:c.;ves\ S1 e of th~ hill, and lower to 
length , sendring mater·a1 : ow~evel hne of considerable 
an aerial tramway to I hop own thY some method, such as 
t k b ' pers, ence loading "t I 
ruc s, to e sent round th h·ll m 0 arge 

crushing costs would be s;aIl
1 

to ~he battery. Actu)'l 
~ould be hieher on account 0 er, an pr~bably recovery 
lUg plant than would be f·t bfor~ effiCient concentrat· 
small battery installed to :r::

1
t a the In co~nection with a 

A small plaut might how e materIal on the spot. 
Creek, directly below the de;~~rl ~e e~ected in Packer'3 
tbe head-waters of th· k a eposit. In such a case IS cree would su I ffi . 
power, unless in verv dry th h pp Y su Clent 
bably be a shortage Thwe~ t e~ , w en there would pr/)­
by some style of self.~ctin \ra

e 
ntal would be sent down 

way, and tipped direct in~ b ~t probably an aerial tram· 
of handling and of crushi 0 a ~~y bhoppers. Thus, costs 
mum. A plant such as ::g wou e r.educed to a mini. 
would be inexpensive ~uld be requued for this work 
that work could be ca' .an a ~reat advantage would be 
the main battery wasrr~e? on, If thought desirable, whi.1e 
work carried on in th elllg. remodelled. and exploration 
overlapping in work her: :me. Shoul~ there be any 
at the latter would not b .d at the mam battery, work 
water required for powe e.lD an~ way affected, since the 
from a different source. r III eac case would be deriv~d 

It seems scarcely necessar t . 
third scheme suggested f Y 0 kc?mment III detail on th~ 
i. or wor mg the deposit b" 
ng, as It does, some of the features 0 ' com lD­

methods, fot its applicability wi11 at f each of t~e other 
The foregoing remarks will s on~e ~e eVIdent. 

~,Ilethods of working this portion ~~~ to Illdlcate possible 
t.age. More figures relatin to e prop~rty to advan­
detrital as a whole as d· f· t Vt1ues, partIcularly of the 
t:Ontained, are nece~ar ~ :nc rom merely the free tin 
&l"riv~d at as to the besl me~bo:~ any final decjs~o~ can be 
'Ion IS essential because f th to e~ploy. ThIS mform8-

, 0 e variation which IS to be 
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ex ected from point to point, according as the detrital hu 
be~n shed from a richer or poorer portion of th~ outcrop. 
O Id ect too that the lighter material would ne WOll exp, , . kl th 
work its way down the slope rather more 9.U1.C y . an 
the more highly stanniferous; consequently It 18 po;slble 
that the coarser material on the upper p~rt of t?e

h
: o~. 

nea.r the outcrops wbence it has been der~ved, mIg p y 
well to crush, while that lower down m~ght be ,too low 
rade. Discrimination should be used III workmg, for rt will be found possible to leave or sell~ to t~e dumps 

certain patches or strips of low-,grade material whIch 70U;: 
not pay to handle. These POlllts, however, can on y 
decided by careful sampling, as sugges~d above. 

n the price of tin be satisfactory, thIS pa~h of ground 
should yield substantial profits over workln~ ex.penses. 
and it has been indicated that an output of hJ?- mIght .be 
maintained from here while dead work was b,emg ~arn~ 
out on other parts of the property in connectIOn With thf' 
mine and plant. . . d 

In connection with any plan winch may b~ conSI eret 
for treating these detrit~l deposit~, ~he question of o~r. 
burden needs consideratIOn. ThiS IS never heavy, u 
practically the whole of the surface is covered by button· 

rass which would necessarilv have to .be. removed befot? 
fhe material were sent to the battery If It were proposec. 
to crush it in the ordinary "":ay, on account of the cer­
taint of the grass roots clogg.In.g the bat~ery screens .. I 
this ~nnection Mr. Luke WIllIams furlllshed the wnt~ 
with some interesting notes in a recent l~tter. Mr. W~ 
l' rns says II I saw a useful way of treatIng such stuff 
~~rnwafl 'where they used a rill of the fine-crush~ 
material 'to bank up the water, and the cru.shed matenL 
could only pass away by floating over t~e nll. The fin. 
ness was ;egulated by the height of the nil or bank. Th .... 
retically the efficiency of the stampers was. affected. < 

d . . te but the freedom from choking grabn_ roppmg In wa r, . . h 
more than made up the loss. In addItion, t. ere w 
the saving in the cost of buying gratings." ~hlS suggt"'" 
tion is worthy of consideratio? when arrangmg for t .. 
treatment of the surface matenaL 

The preceding discussion has been confined. to t­
detrital deposits on the northern slopes of the hill.' bel(\" 
the Black Face. On the western slopes also, and, 10 facr 
to a greater or less extent over the whole of th~ s,!-rf 
of the propertv. lode-material is to be seen. Thl~ IS n. 
surprising, in ·view of what has already been said WI 
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regard to the number of quartz-tourmaline outcrops, and 
the hardness and resistance of this class of material to the 
attacks of weathering agencies. It is probable that at 
intervals will be found patches of detrital material carry­
ing good tin values. In some instances these will be too 
small in extent to be profitably worked, but with the 
known tin-bearing outcrops in the Western Workings, it is 
likely that the deposits here may prove payable. Good 
tinstone is known to exist in places, but systematic pro­
specting to prove its extent and value has not yet been 
carried out. 

The remarks already m&.de with regard to the advantages 
of exposing the surface for prospecting apply here also. 
In other respects, too, conditions are similar. The surface 
is frpe of timber, and has a steep slope. Tin OCcurs both 
free and in specimen pieces of lode-stuff. Being high IIp 
on the hillside, it would be difficult to get water on. The 
remarks made with regard to the distribution of the 
detrital, and the relation of the best tinstone to the rich­
est outcrops, also apply bere. If this deposit were found 
on careful sampling to be rich enough (and there are good 
reasons for believing it will be), it will probably be con­
\'eyed to the main battery by the self-acting tram, and 
there crushed, either alone or in conjunction with ore 
wall by mining operations. 

011 the southern slopes of the hill, too, are detrital 
deposits of considerable extent. In this locality a few 
patches have been worked at a profit, but it is likely that 
the whole will pa.y to strip. Either of the alter­
native schemes suggested for the northern deposit 
might be applied in this case, depending on tin values as 
disclosed by prospecting, but if the grade were high enough 
to warrant it, a tramline might be run round to connect 
with the main inclined haulage, and the detrital sent to 
the battery to be crushed. 

Before leaving this question of the detrital deposits on 
the property, reference must be made to a little work 
done on the western slope of Hie hill, in a creek bed near 
the inclined tramway, and below the 570·feet level. Here 
lOme rich specimens of tinstone were found, usually OCCur­
!'ing with quartz and tourmaline, and also some free tin. 
Although still high up on the hillside, much of this was 
rounded, owing to the pounding and grinding action of 
"arious boulders in the creek. Associated with the tin 
was some very fresh wolfram, and the creek bed was 

orked for nearly 2 chains, to trace the source of this 



296 

mineral. Water is scarce here, hut as a result of the small 
amount of work done, one bag of high-grade wolfram 
was won, with five bags of tin oxide. The gro~nd appears 
to have become too deep for the water aVailable, and 
although wolfram still occurred as !ar as the work was 
continued, operations bad necessanly to be suspe~ded 
without locating the source whence the metal was derived. 

The Whip Shaft Line of lode outcrops on a spur over­
looking the creek at the pomt where work ,,:,as s~pped, 
and it may be that a shoot of wolfram OCCU~8 In t~llS l~de. 
Further prospecting is necessary to determme thls pomt. 
but the work is justified. 

Plant .. - The plant installed at the mine will need com­
plete reorganisation before It can be utllIsed. It 18 SItu­
ated in the western portion of the propert)", on a branch 
of Packer's Creek, and at the foot of a hIgh spur round 
which the old race from the Cumberland Dam was COD­

structed. 
The battery consists of 20 heads ~f stampers, all dr~veD 

off one shaft. Fifteen stamps are sald to be 800 lb. welgbt 
and five 700 lb., the latter having double discharge. Hand­
feeding was employed. The battery is of an old type! tho 
tappets being screwed to the sh~nks. ,!he .fram.e IS of 
wood with steel guides. The mam shaftmg I~ drtve~ by 
a. Pelton wheel, 2 feet 10 inches in diameter, WIth a j-mch 
jet, which operated under a head of 250 feet. ThIS was 
not the total available head, water from the end of thp 
race being led for about 200 reet (verti~al height) dowlI 
the hill in an open channel before entermg the penstock, 
at the head of the column of 7 -inch pipes. The drawbacks 
of such a method are obvious. The ore from the mme was 
tipped on to an inclined. grizzly, bars being spaced 2. 
inches apart. The underslZe went to the battery hoppen.. 
the oversize to a jaw-crusher by B. Frey, J,-IelbouInt 
driven by a belt from the cam shaft. Unfortunately thll 
crusher was erected on a. platform which was v~ry ~nsu~ 
stantially supported, and, consequently, the VIbratIOn ]$ 

said to have been excessive when the ma.chine was work· 
ing. The crushed ore fell into the b~ttery hoppers. Tb­
crusher floor is 30 feet above the mam concentrator floor 
The ore was crushed very fine. The screens useq appearerl 
to be 30 or 40 meshes to the linear inch, and these scree .. 
were doubled in actual crushing, which would reduce th­
size of the product still further. and obviously reduce al!t 
the capacity of the battery. The pulp from the battery 
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ran to three spitzkastens. The overflow and slimes went 
to a slimes dam, thence to one Frue vanner. The sands 
were treated on five Frue vanners, 13 feet long, 4 feet 
wide, while two other vanners were used for dressing the 
tin. The vanners were all driven by a Pelton wheel 2 feet 
4: inches in diameter, with a ~-inch jet. The New West 
Cumberland Company also used a convex revolving buddle 
for treating their slimes. This buddle stood in the open, 
and was driven from an intermediate shaft, which itself 
was belt-driven from one of the vanner shafts. A can­
vas strake seems also to have been used. 

Although latterly the ore was brought to the battery by 
all inclined tram from the 'Vestern 'Vorkings, previous to 
this an aerial rope was used for the purpose. When this 
was operating, the rope was wound for several turns round 
a horizontal grooved wheel, which operated a vertical shaft 
and spur-wheel. By bevel gearing this was connected with 
a horizontal shaft, and a belt connected a pulley on this 
shaft with olle on the battery cam-shaft. This device was 
designed to enable the battery to assist the skips when 
they got towards the end of their journey, where, owing 
to the sag caused by :ts weight, the rOEe was very flat . 
Conversely, it was thought that when the full skips were 
descending the steeper portion of the stope, they would 
assist the battery. 

The battery is housed in a galvanised iron shed in fair 
repair. 

In addition to the plant d&scribed, there are several 
side and end tipping trucks on various parts of the pro­
perty, together with various mining tools, and several 
hundred feet of pipe column. 

Past [Jistory 0/ the Propfrty.-Before any attempt can 
be made to forecast for the future, it is a matter not only 
of considerable interest, but of great value, to look 
briefly at the past history of the property. Past successes 
and failures may prove valuable guides in planning 
future operations. 

The consolidated lease of 268 acres now charted in the 
name of J. H. S. Munro, comprises leases formerly held 
and worked by the Cumberland Tin Mining Company, 
the West Cumberland Tin Mining Company, and the East 
Cumberland Tin ~fining Company. The two former were 
among the first companies to operate in the district, and 

good deal of the work done on the property was carried 
mt by these companies, before 1885 . The West Cum. 

berland Company's property feil into the hands of Mesars. 
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Fowler and Dunn who carried out further work about 
1893, and eventually sold their interest to the New West 
Cumberland Company, which exbaust~d most of its avail· 
able capital in surface works. By tblS company the pre­
sent battery was erected, although \'ery little, if any, ore 
was crushed. Eventually the whole of the leases fell into 
the hands of the present owners, who have spent a good 
deal on the property. 

Taking a general survey of the property and the work 
done on it, and in connection with it, one is struck by the 
fact that a considerable amount of money must have been 
spent at different times. 

It may be well to mention some of the more striking 
features of the work carried out by various companies in 
the past. Among these are the road up the steep hill­
side overlooking the old Montagu Mine, which was cut to 
enable the Cum berland battery to be taken to the selected 
machinery site the preparation of the machinery site, and 
erection of the' plant upon it, the construction of the tram­
line connecting the Long Tunnel with the old battery, 
involving a good deal of cutting and filling, the construc­
tion of the Cumberland Dam an.> race to the old battery 
site, and later on, the race to the present site, with neces­
sary pipe-columns, &:c., the erection of the old West Cum 
berland battery on a branch of Packer' s Creek, with racp 
from another branch of the same creek ; later on, the erec­
tion of the present battery and plant, with originally an 
aerial tram. and later an inclined tram, to connect with 
it, and the horse tram connecting Central and Western 
Workings. 

In this connection it must be borne in mind that much 
of the work was carried out over 30 years ago, when costs 
of transit , &'c. , were very high. The actual mining work 
carried out has already been described in detail, and it. 
is apparent that the expenditure involved in carrying out 
the various surface works is quite disproportionate to that 
spent on underground works. Here, it appears to th, 
writer. is one reason why the mine is not being more 
actively worked at the present time. Too much of th 
available money has in the past been spent on surface 
works, and too little on mining development. 

As a natural consequence of this course of action, no 
really systematic developmental poHcy has been followet'* 
in opening up the mine. A little work has been done. 
as we have seen, on different parts of the property, thest 
wor kings and groups of workings being usually quite dis-
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connected. It is, of. ~urse, quite unavoidable that where 
there are so many dIStinct lode-formations as exist on this 
property. the work in the prospecting stages should be 
very scattered, until some idea of the nature of the lodes 
and the occurren.ce. in them of the values, be obtained: 
But as soon as thIS mfonnation is available, it is advisable 
~ concentrate the work as far as possible, instead of work~ 
!ng from a number of disconnected centres. For example 
If a deep-level adit be driven, as sugo-ested elsewhere and 
Vari?U8 workings in .the vicinity be 10 connected by inter­
medIate lev~ls and nses~ the concentration thus effected 
must result III red.uced working costs. Up to the present, 
the Long !unnel IS the only piece of work which has been 
st~rted WIth such an object in view, and although this 
wIll he a valuable asset in planning future work it has 
~ot up to the present been continued far enough t~ enable 
It to be advantageously connected up with the workings 
~n the hill . Working costs in the past, then, have heen 
IDcreased through want. of concentration of workings. 

One of the gre&;test. dIsadvantages which the companies 
had to c~ntend ~l~~ III the early history of the property 
was the lllaccesslbl.hty of the mine. It must be remem­
bered that the mme was being worked before the dis­
x>vE>ry of t~e Zeehan field, and the original plant and 
.n necessanes had to be landed at Trial Harbour ann 
~rted thence to the property . T,his so-called tI harbour " 
.' merely an open roadstead, and exposed to the full force 
)f weather. from south to north-west. Trial Harbour has 
'l6en descrIbed elsewhere, and the disadvantages aceru-
109 from such an uncertain harbour in the earlier sta es 
and later, from the costly carting of goods from Zeehgan' 
have b.een referred to.Cll) These disadvantages ' 
')artly Instrumental in hindering the development ofw:~: 
·)roperty. 
~n reviewing the past history of the . and 

.DotIng th~t .from time to time parcels of ore ~l::~ been 
::rus?ed, It I~ natural to enquire what class of COlleen­

:;ratmg mac~lDery was employed. The earlier plant con-
..ted essentIally of buddIes and tubs which t h 

n exceed' 1 . fIi' 1 mus ave 
. Ing Y IDe Clent when viewed from the modern 

otandpomt. althou~h doubtless quite up-t<>-date when 
~all:d. te U

d 
nqueshonably, the loss of tin was excessive 

en rea. under these conditions. Later on, Frue van­
IS were mstalled and used by the N ew West Cum ber-

(_I) /"ide 41tprn, pp. 2, J.') 16,220, :!32. 
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land Company, but from the ,fact that on~y re?ently • 
dam full of tailings from crushtngs treated ID thIS plan,t. 
was re·treated at a profit, it is apparent that t~e 1095 In 

this case also was excessive. Clearly, then, wIth sucb 
treatment losses, whenever ore was cru~hed, conditions 
have been very unfavourable for the ultimate success of 
operations. 

The actual production of 'tin oxide leads naturally to • 
consideration of the market price of that product. The 
accompanying table will be of in~eres~ in this ~onnection 
it gives an idea of the fluctuatIOn III the pnce of th~ 
metal since the discovery of tin on the property. 

01 .u etallir Colonia The A.lIlrlT[Jf l'rirf per Tnn Tin, 
(Australian) in 'he London ifaTket lor each Year fro" 
1875 to 1914 :._. 

Year. 1: s. d. Year. £ l". d 
1875 ... 83 2 0 1899 ... 123 7 
1876 ... 74 3 11 1900 .. 133 19 
1877. .. 68 310 1901... 117 16 
1878 ... 61 6 0 1902 ... 120 17 
1879 ... 7l 19 0 1903 ... ... 127 8 Ie 
1880 ... 86 15 0 1904 ... 127 7 
1881... 92 15 6 1905 ... 142 13 
1882 ... 102 15 6 1906 .. 181 I 
1883 ... 93 I 0 1907 .. 173 3 
1884 ... 81 3 8 1908 .. 134 4 
1885 ... 86 16 3 1909 ... . .. 135 5 
1886 ... 97 16 6 1910 ... 153 16 
1887 ... 111 16 6 1911 ... 190 0 
1888 ... 117 5 3 1912 ... 209 6 
1889 ... 93 10 10 1913 ... 206 5 
1890 ... 94 7 6 1914-
1891... 91 16 9 January 17l 18 1 
1892 .. 93 15 4 February 181 11 
1893. 86 4 8 March ... 173 13 
1894 ... 69 7 4 April... 163 19 • 
1895 ... 64 7 2 May ... 150 14 
1896 ... 60 19 2 June 138 18 
1897 ... 62 12 9 July ... 142 19 , 
1898 ... 75 13 0 

From years 1875 to 1911, inclusive, the prices are thOllt 
of Colonial (Australian) tin in the London market, ta.ke 
from a Home Office Blue Book: It Mines and QuarrIes 
General Report with Statistics, for 1911: Part III.-, .. 
Output. '1;'abl~ 275, page 308. 
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The figures for 1912, 1913, and. 19,1,4 (2U) ar~ cal~u­
lated from London prices quot-ed III The Engmeermg 
and Mining Journal." These figures do not corr.espo~d 
exactly with the London prices quoted for Austrahan tm 
up to 1911, but the difference is slight. 

The variation in any particular year is sometimes c~n­
siderable: for instance, in 1912, the average London price 
was £191 lOs. 4d. for Januarv, and £228 7s. Id . for Octo­
ber, according to the journa(quo~d above .. :rhe~ figu~es 
will give an idea of the extraordInary variatIons III prIce 
to which the metal is subject from time to time. 

Judging f,rom the reports of Mr. G. Thureau, most of 
the work carried out must have been completed between 
the years 1880 and 1884, when the price of tin varied from 
£81 to £102 per ton. 

Another period of activity seems to have been marked 
by the years 1894-1895, when Messrs. Fowler and Dunn, 
and the New West Cumberland Company, were at work. 
At this time tin was uuder £70 per ton, and yet work 
was carried on at a profit, especially by the fanner party. 

The low price of tin in former years has had its influ­
f'IlCe in retarding developmental work, by making investors 
.diffident about putting money into a property which could 
not guarantee immediate returns. If the property were 
idle for a few years from such a cause, it would be more 
<lifficult to attract capital even to a genuine property, on 
a rise in tin, after such a period of enforced idleness. 

A feature of past work which may be emphasised here, 
although it has been mentioned in the course of this 
report, is the element of chance- which seems to have char­
acterised certain of the work. It is safe to say that the 
results must have been surprising at times. One or two 
examples may be given. In driving the No. 2 Adit, the 
West Cumberland Company passed through fissured 
granite. At 100 feet in, a fissure was intersected which 
appeared in no wise different from many others passed 
through, but for some unknown reason it was decided 
to rise on this particular one, with the result that a body 

,0£ rich tinstone was won. Again, after this was worked 
out, and the old workings deserted, the discovery of a 
second body or rich stone was the result of an accidental 
fall of roof. 

---
("t) June and July averalet's kinllly supplied b.v 1\ft. Bischofi'T.M. Co. 

Prices tOI' succeeding months upset by th" greut European war. 
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The discovery of the rich pipe, which yielded such eXC6I~ 
lent results to a party of tributers, was also made by the 
chance sinking of a prospecting hole at a point where no 
lode was known to exist. 

Another promising ore·hody, which has not yet been 
prospected, was located near the Cumberland Dam by a 
chance prospecting hole sunk to test for alluvial wash. 

The cutting of a shoot of rich ore in the Long Tunnel 
also appears to have been simply a matter of chance. 

Other instances might also be given of a similar nature. 
But tba~ the element of chance was not always rewarded 
is illustrated by the 570-feet level. lIere a decided devia­
tion was made from a lode which bad been driven on for 
some distancL, for no apparent reason, with the result 
that no other ore-body was located. 

Spasmodic work is certainly not to be recommended, 
hut the fact that many lodes have been located in the 
past at unsuspected places, and sometimes when carrying 
out prospecting work with a very different object in view, 
suggests that in systematically developing the property, 
other bodies of ore, at present unknown, may be dis­
covered. 

Present Position 0/ Proptrty. - The position at the pr&­
sent time is, briefly, that a promising property, on which 
thousands of pounds have heen spent in the past, is lying 
idle for want of capital. 

The condition of the mine has been fully described in 
the earlier portions of this report. The workings described 
are practically all available for inspection, excepting in 
a few cases where old stopes and passes have collapsed. 
In nearly all levels, rails are laid, and prospecting work 
could be continued immediately, if thought desirable. It 
seems that for some years several of the old levels were in 
a state of collapse, but these have now been picked up, 
and are in good working order. 

With regard to the plant, however, a good deal of repair 
work and actual remodelling will be necessary before work 
can be carried on. The battery has been described, but 
the advisability of using it in its present condition is very 
questionable, and in the writer's opinion, not to be recom­
mended. It i, out of date; the ,temps are too light 
for this class of ore. The screwed tappets are now 
replaced by keyed ones in more modern batteries. Per­
haps, worst of all, is the arrangement by which the whole 
20 heads are driven off the one cam shaft. This means 
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that if any accident happens to one stamper, the whole 
battery is thrown idle until the damage has been repaired. 
Preferably, the heads should be grouped, five in each 
mortar~box, each group having its own separate cam-shaft, 
belt-driven from a main power-sbaft; then, if one stamper 
be accidentally thrown out of action, only one group will 
he affected, and 15 heads will still be available for con­
tinuous crushing. 
. The Frue vanners in the present plant are not in work-
109 order. In some instances the frames require repairs 
and renewals; the belts in some cases are perished, and 
after ~ fairly close examination of the more sound-looking 
ones, It seems to t~e writer that the rubber is too perished, 
afte: the long penod of idleness of the plant, to stand the 
stram of further work and that new belts would be 
re~uired throughout, if'it were decided to continue using 
tillS type of c~ucentrator. Before goiug to such an 
expense, the claims, from the point of view of efficiency, 
of more modern types of tables should be carefully con­
f!ldered. 

The Peltons are in good order. 
. The fiue crushing adopted previously should not be con­

tlllu~d. A good deal of the tin is actually finely divided, 
~ut It frequently happens that crystals of small size occur 
In gr~ups and aggregates, and so actually behave as though 
the tm were coarse. It sometimes does also OCCur in 
coarser cry~tals. It would appear, then, that by first 
of a!l crushm~ coarse. and concentrating, say, by jigging, 
a fan proportIon of the tin could be saved. The classified 
tailings would be distr.ibu~ed-the fines to concentrating 
tables, the coarse to grmdlllg-pans, classifiers, and tables. 
An attempt should un~oubtedly ~e made to save as large 
a proportIOn. of the tID ~s pOSSIble before reducing the 
product to ~hme. A certalll amount of sliming is unavoid­
able, but WIth an up-to-date plant and capable supervision 
the percentage recovery should be high. 

Br~ad. outlines on.ly.as to. reconstruction of plant 1.re 
here I~dIcated, but It IS obVIOUS that capital is required 
for thIS work, and that the work is essential to future 
economic working. 

Refe~ence has been made t~ the I~lain inclined tramway 
connectlUg ~b~ \Vestern Wo:ktngs WIth the battery. This, 
at present, IS lD a state of dIsrepair. Rails are lying along 
mo~t of the length, but the sleepers are completely 
perIshed, and new ones are required throughout, with baJ 
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lasting, before the line can be utilised. Ropes, also, will 
have to be supplied, with accessories. 

The horse tramway , winding round the northern and 
north-western slopes of the hill , and connecting the Central 
Workings with the inclined haulage from the Western 
Workings, can scarcely be regarded as more than a tem­
porary expedient for dealing with the big body of ore 
exposed by the Central Workings. No rails are laid at 
Fresent, and so sleepers ballast and rails will be required 
lJer€, before any use can be made of the line. 

A new race will be necessary, from the Cumberland 
Dam, and a recent survey has shown that the length would 
be 94 chains, and that nearly 20 feet could be gained in 
vertical height, owing to the unnecessarily steep fall given 
in the old company's race. About llOO feet of pip<>­
column would be necessary to connect with the battery. 

Reference has already heen made to the Cumberland 
Dam, and the advantage accruing from the raising of the 
present embankment. This work, in fact, will be necessary 
to ensure a permanent water-supply in dry season'i, if a 
big plant is to be kept running continuously. Incident­
ally J the level of the by-wash , as well as the mam 
embankment, will have to be raised. 

With regard to mine timber, attention has been calle-l 
\n an earlier part of this report to the fact that abun­
dant excellent timber for all purposes is available near 
at hand. The method employed in the past for obtain­
ing this (i'~'J direct haulage by horse-power over a rough 
track), will have to be superseded by a light tramway into 
the timber belt, when the demand increases. A saw-bench 
will also be found necessary for dressing the timber to 
meet various requirements of constructional, as well as of 
direct , mining work. 

Recommendat'ons.-It seems advisable to make a few 
suggestions as to the laying out of future work on the 
lodes. 

Reference has previously been made to the numb~r 
of outcrops of quartzose and quartz-tourmaline rock on the 
property, in the form of veins and dykes in the granits. 
traceable sometimes for considerable distancee on the sur­
face. These have certainly been formed in a similar man­
ner to some of the proved tin-bearing formations, and 
themselves mayor may not carry tin values. It is advis­
able that, in conjunction with other work, these oukrops 
be systematically prospe<:ted, the results, even if negative, 
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being tabulated for future reference. In carrying out thi9 
work, it is important to keep in mind the actual occur­
rences of tin ore in the lodes already partly opened up. 
Ihe richer ore freq uently occurs in shoots of limited 
lengih, and it appears that different shoots may be separ­
ated by low-grade material; if, then, payable tin be not 
found at one point of an outcrop, it does not necessarily 
follow that shoots of richer ore do not occur at other 
points along the line of outcrop. Hence, to be of maxi­
mum value , any work carried out should be systematic • 
.. nd not spasmodic. 

Surface work, however, should not claim primary con­
sideration, since the underground work carried out has 
generally been on, or in the vicinity of, known tin-bear-
109 lodes, and extensions of some of these workings should 
first be carried out. 

In cOllnection with the Western \Vorkings, definite work 
rna y be carried out in several dire<:tions with advantage. 

A description has been given of the rich shoots of are 
won in the vicinity of Messrs. Fowler and Dunn's work­
ings, and the opinion expressed that probably faulting 
has been responsible for the sudden cutting out of the 
ore-bodies. If 50, there is a reasonable prospect of pick­
ing up extensions of these bodies with a little further 
work. With this object in view, it is recommended that 
the No. 2 Adit he driven north about 40 or 50 feet, and 
crosscuts put out east and west. A crosscut west is par, 
ticularly desirable, to try and locate the body of ore 
slightly exposed on the western side of the open cut. If 
intersected at this level, about 140 feet of backs would be 
available for stoping. There is the possibility of inter­
geCting, not only the particular ore-body referred to, but 
other portions of the rich shoot already worked out. 

Before this work was carried out, or while it was in 
progress, a crosscut might well be put in from the western 
aide of the open-cut, to expose the body of ore for a few 
feet, which is known to exist there. Such a crosscut would 
be very shallow, and, consequently, of no value for stop­
ing, but would serve a very useful purpose in indicating 
the nature) size. and general course of the lode, and such 
particulars would be valuable in planning underground 
work. 

No. 1 Adit.-The or.,.body exposed in the face of the 
m~in drive should be cut through by continuing the main 
drlve a few feet, and as the locality is favourable for a 
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shoot of good are, being at the intersec~ion of two crou­
veins, the main formation should be driven on east aD(: 
west to enable an idea of its nature to be formed. 

The lode-formation from which the bismuth was WOD 

in the earlier history of the mille also merits further 
attention. 

Yates' L~1!el.-Further prospecting work is desirabl 
from this level. Two lodes appear to have been cut, bu, 
little has been done to prove their extent. Drives should 
be continued on the course of tht)se, to prove the existence 
or otherwise of shoots of payable ore within a reasonabl 
distance of the level systematic samples being taken dur­
ing the course of prdspecting work. The shoot of bismuth 
ore exposed in this level is very promising, and should 
cerlainly be opened up. 

No.3 Adit (500-/«' Level).-A short crosscu t sh~uld be 
driven through the pyritic lode partly work:d by tnbuten 
from this level, in order to expose its full wIdth at;J-d value. 
but it is advisable rather to concentrate prospectmg work 
on the lower ad it (No.4) than to do much here at the pre­
sent time. 

No.4 Adit (570-/.<1 Level).- From the description given 
of the work done on this level, it is obvious that further 
prospecting is highly desirable. A lode-~ormation carry. 
ing fair tin values in places has been · dnven on, but for 
a considerable distance even its width has not been 
exposed. Crosscuts should certainly be driven at interval&, 
preferably both north-west and south-east, but particu­
larly north-west. Suitable points would be about 130 
feet, 200 feet, and 372 feet from the entrance, or at least 
the first and last mentioned. At 372 feet the adit makel 
a sudden and inexplicable deviation from the lode, at a 
point where it looks very promising. In addition to the 
crosscuts-which, however, should claim first attention­
the drive might with advantage be continued for a time 
on the course of the lode. There are grounds also for 
believing that a pyritic formation may be exposed by cou­
tinuing the main nrive in its present direction for a few 
feet, as solutions leaching from the present face are depo­
siting a good deal 01 limonite. 

TrihuteTl' TJ7 urkings.-This group of workings on a piPf' 
of rich ore of irregular shape is certain to form the scen~ 
of further activities. Not only has very rich ore beeD 
won, but much remains at the present time to be extracted 
from the borders of the old workings. 

307 

Apart from this aspect, however, the pipe itself is likely 
'0 be continuous, and its further prospecting and exploita­
··on must form a feature of future work. The upper por­

'In of the pipe has been very tortuous, and there is no 
· ound for believing that it will become more regular 

a greater depth is attained. Consequently, the plan-
ng of future prospecting becomes difficult. The changes 

.D the dip from vertical to almost horizontal, aud also 
·Ie changes in direction, have in the past been 80 sudden 

Ind unexpected, and guided by factors which 80 far are 
)t definitely recognisable, that it seems that the safest 
ay to prospect the pipe is to follow it down on its course, 
mnecting up at intervals with systematic levels and cross­
uts, if the size and value of the pipe are sufficient to 

rraut the driving of these. At the present stage, in 
Mer to connect with the pipe exposed in the face of the 
",anch drive extending south-west from the main pipe 
··~cribed in detail in an earlier part of this report), it 
'ms advisable to continue the south crosscut from the 
in tributers' level, about 15 feet south, and then rise 
connect. This rise would not only give ready access 
this part of the workings, but would serve as a pass 

r handling the material. The small branch pipe exposed 
the south wall of the offshoot, 18. feet from the pr&­

nt face, should also be prospected, as it carries rich tin 
· this point. This should be followed down, for it is 
It unlikely that it will widen, although on the other 
nd it may not be a H feeder," but only a short offshoot. 

"'bould any quantity of ore be won from here, the sug­
. ted pass could be utilised in handling it, and if neces­

ry 8n intermediate drive put in when its course had been 
rtained. 

With regard to the main pipe, which is showing good 
· in the face of the intermediate drive, and where a 
lnze was commenced but abandoned on account of the 
.ter, the question arises as to how best to continue work. 
· a temporary expedient a crosscut might be driven 
uth from the end of the present main adit, and a rise 
t up to connect; but when it is remembered that such 
"rosscut would be about 65 feet long, and the U backs" 
ained only about 10 feet, it is obvious that some other 

lut ion of the problem must be found. The same applies 
the portion of the ore-body referred to above as the 

branch-pipe," for even if the crosscut and rise sug-
• ted were put in, the relief would only be temporary. 
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In attempting to plan for the future, two alternative 
methods suggest themsel ves :-

(1) Sinking a shaft and driving crosscuts to connect 
with the workings. 

(2) Driving a deeper level adit, and rising to connect 
with the worki ngs. 

(1) The former would probably be the moet direct method 
of getting out the are. Two methods of working might 
be suggested. either sinking from the surface. or sinking 
from the present tributers' level, after working the ore 
above. Either plan is open to grave objections. The 
constant expense of hauling even to the present adit, 
increasing with depth, with the added cost of raising any 
water which may be encouutered (although this is not 
likely to be heavy) scarcely need comment. But the form 
of the pipe it is desired to work must be kept in mind. 
It is utterly impossible to predict what direction it will 
take a few feet ahead, or at what angle it will dip. The 
only certain way of determining these important facts 
is to follow the course of the pipe for some distance, and 
then layout the work. But if its behaviour in the past 
can be taken as any guide at all of its behaviour in the 
future, then this method would be open to the objection 
that a slight increase in vertical depth of the shaft would 
mean a very considerable increase in the length of cross­
cut necessary to connect with the pipe. Basing calcula­
tions on the past behaviour of the pipe, if this were con­
stant, at 100 feet vertically below the present face of the 
main pipe. it would be necessary to drive 363 feet to inter­
sect it. Obviously, the more nearly vertical became the 
dip of the pipe, the shorter would be the crosscut. 
required to intersect it. 

(2) In considering the question of a lower ad it, it iI 
at once evident that the objections raised by the irreg­
ularity of the pipe of ore, and the increaaed length of 
drive necessary to intersect at a greater depth on a flat 
dip, apply here also. Hence arises the necessity for find­
ing out by prospecting something about thp course of the 
pipe. In connection with an adit, one naturally locb 
to some of the workings to see if a conneetion is possible 
The only one to he considered is the No. 2 (530 feet 
Adit. It is unfortunate that in the immediate vicinity 
the Tributers' \Vorkings, the hill does not fall away verT 
rapidly. However. the No.2 Adit has been driven for 
113 feet, and from the face a drive might be extended 
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due east, to come under the present workings. No fLCCU­

rate plan is available at time of writing, but it appears 
from field observations by compass and aneroid that about 
450 feet of driving would be required tc come vertically 
under the present face of the intermediate drive . where 
pipe-material is still showing, and it appears that this 
drive would be about 180 feet vertically below the present 
face. If further prospecting proves that the pipe 
still dips south at a flat angle, it will probably be 
better to commence a fresh adit on the opposite side of 
the creek, to cut the ore lit ii satisfactory depth without 
such a long drive as would be necessary in utilising the 
No. 2 Adit. A contour survey of this portion of the 
property is highly desirable before finally deciding on 
the exact location of the llew drive, for it appears from 
the field observations of the writel that a fresh adit driven 
from a point east of No.2 Adit would reach the same 
point as that suggested from the present face of No.2, 
with about an equal amount of driving. 

Such an adit as that proposed wonld do valuable pro­
specting work, and any lode-formations exposed should 
be carefully tested, and if promising driven on for a 
short distance, and thus opened up and made available 
for sampling. 

The advantages of working from such an ad it in pre­
ference to a shaft, scarcely need detailed mention. There 
would be no pumping apd no hauling of ore, which would 
be loaded into trucks underground, run around the hill on 
a properly graded tramline, and sent direct to the treat­
ment plant without further handling by the main inclined 
haulage. The rich ore previously won from these work­
ings, and that at present opened up, certainly justify 
active prospecting of this portion of the mine. 

Black Fact Line of Lodt.-This large Ilnd important 
?O~y of ore has been de.scribed,. with the work done upon 
It 10 the past, and as It promIses to be the biggest ore­
producer on the property in the near future, its develop­
ment and future working need consideration. 

It must be recognised at once that little is known of 
this ore-hody at the preeent time, and that further pro­
specting is necessary to learn something of its structure 
at a greater depth. But surface prospects are 80 encourag­
ing that further work is certainly justified, and should be 
carried .on as soon as possible. Whether this huge mass 
of ore IS a purely local development at the intersection 
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of a favoura.ble set of fissures, or whether it will main­
tain its size and value as a great.er depth is attained, the 
future alone can decide, but progressive work should be 
carried out without delay, in order to pro.vide. reliabl~ ~ata 
for the planning of future work. The wrIter IS of OPlDIOll, 

after studying the formation, that a str~ng .and well· 
defined lode will be encountered, and that It w1l1 be per-
manent to a very considerable depth. .. 

Even in its present state, a large body of ore 18 aval~­
able for economic mining by open-cut methods. But It 
is advisable, in order that it should not he a burden, that 
developmental work should be car!ie.d out while the 
quarrying of the OTe at the su:rface IS Ill. progress. 

It is natural, then, to examme the vanous underground 
workin~s carried out in the past, and find out whether 
any of them can be advantageously utilised for further 
prospecting. 

The 220-feet level, driven from the northern slope of 
the hill, was apparently commenced with the object. of 
intersecting this lode. but abandoned without reach10g 
it. If continued on the course it was driven for 200 feet, 
the drive would cut the lode at a point vertically beneath 
Munro's shaft j over 200 feet of backs would be available 
for stoping. As the dip of th~ formation has D?t yet bee.n 
determined, the length of drIve necessary t.o llltersect It 
is rather uncertain, but unless the dip is <eep, it would 
be cut with about 200 feet of driving. If, however, the 
level were continued on its present bearing, the lode would 
be cut a few feet south-west of the No. 2 Bench, and 
about 140 feet of backs would be available. Moreover, 
the driving nt'c6..<:;sfl.ry to intersect the formation should 
not exceed about 80 feet. This work is recommended. 
The drive shoulrl be continued to cut through the forma­
tion and expose its true width. and then it would be 
desirable to extend drives north-east anrl south-west Oll 

the formation . preferably for 50 feet in each direction, 
before again .:::rosscutting from wall to wall. While driv­
ing along the course of the lode, it would be advisable 
to rise on the formation and break through to the sur­
face. Such a rise would not only give useful information 
as to tin values, but would improve ventilation, and could 
be utilised as a pass for ore from the surface and stopes 
if it were decided to temporarily utilise the horse-tram 
while a permaneut connection with the battery was being 
made, either by continuing the present inclined haulage. 
or driving a main working ad it. If work on the lines 
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here indicated were carried out, it would afford valuable 
information as to the nature of the ore-body, which would 
serve as a guide in planning out futurA work. . 

A piece of work which will prove very valuable 10 the 
opening-up of this Black Face lode is thai carried out by 
the old Cumberland Company, and now known as the 
Long Tunnel. This adit, driven from the southern slopes 
near the Cumberland Dam, has already been described. 
As has been stated in the description given of the work 
done the correlation of the lode-formation cut in the 
tunn~l, with a surface outcrop. is uncertain. It is. pro­
bably not the same line of lode as the one under dISCUS­
sion. 

l( the present tunnel be continued on its pr.esent bear­
ing, the Black Face line would be cut probably lD less than 
100 feet, but about 2 chains south-west of Munro's shaft. 
The formation on the surface is not so wide here, but it 
must be remembered that the drive is about 320 feet 
below the surface. This renders any prediction of dis­
tances at which the formation should be cut u:lc'3rtain. 
since the dip is not known. This wi11 be ovirlent when 
it is stated that a dip of only 100 from the vertical would 
result in a horizontal displacement of 56i feet at ~ VAr­
tical depth equal to that of the Long Tunnel, below the top 
of the hill. Of course, if the dip be towards the eaet, 
as it appears to be on the hill, the drive will ~ cor­
respondingly shorter. 

The question then arises as to the advisability of con­
tinuing the main drive on its present course. By deviat· 
ing, and driving on a bearing of about N, 50 E., the 
drive would, in 180 feet, be vertically below Munro's 
sbaft. As has been explained, the lode might be cut with 
less driving than that mentioned. Although it is advis­
able to find out a little more concerning the formation 
before finally deciding on the course to be pursued, in the 
light of information available at. the prese,:t. time, the 
writer would rather favour the Idea of dnvlllg to cut 
the ore-body beneath a. known tin-bearing portion of the 
outcrop,· even with the added expense of a rather longer 
drive. If this big body of ore has reany been formed at 
the intersection of two distinct fissures in the granite, as 
appears to be the case, then the near~r to this inte~­
section it is cut, the more favourable wll1 be the condI­
tions for locating a good shoot of ore. 

When intersected the lode-formation should be driven 
on, particularly , tow~rds the north-east , but preferably, in 
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both directions along its line of strike, the full width 
being exposed at intervals. At a favourable spot, a COll­

nection should be made with the surface, preferably by 
rising from the Long Tunnel and sinking from the surface 
to connect. From such a rise, which would ventilate the 
deeper workings, intermediate levels could be driven, and 
the lode-formation systematically developed. 

Work such as that mdicated would render available for 
extraction a large tonnage of ore, and the handling of this 
ore cheaply therefore becomes an important considera­
tion The Long Tunnel is not very favourably situated to 
form a main working aelit, although it could be made 
to serve as such by constructing a tramway round the 
southern and western slopes of the hill, and connecting 
with an inclined tramway to t.he battery. The question 
then arises, as to what is really the most suitable position 
for a permanent adit, to serve as the main working adit 
for the mine. 

The main considerations to be kept in mind appear to 
be-

fa) Mimmum length of drive. 
(b) Maximum amount of backs. 
(c) Most central position to suit workings on vanous 

lodes. 
(d) Most suitable position for connecting with bat~ 

tery . 

From the topography of the locality , two sites are pos~ 
sible---one ')n the northern slope of the hill, and one on 
the western. 

The northern slope is steeper than the western, hence 
an ad it to give a certain amount of backs would be shorter 
in the former case, and conditions (n) and (b) would be 
satisfied. A tunuel could be driven from the northern 
.ide to come vertically below the Black Face workings in 
about 800 feet, and such a tunnel would give about 400 
feet of l,acks. A continuation of this drive could if 
desired , be made to .erve the Air Shaft line, but w~uld 
not serve the Western Workings. Also the entrance would 
not be in a convenient position for direct connection with 
the inclined tram to the battery. About i-mile of well­
graded tramway would bave to be constructed to make 
this connection. 

In the case of a main adit from the western side of 
the hill, a longer tunnel would be necessary. Such an 
adit commenced from near the present Tributer'l Tunnel , 
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-some distance above the top of the old haulage line, would 
be about 300 feet below the Black Face, in about 1600 feet 
ot" driving .... Going further west still, the hill~slope 
becomes steeper, and from a point below the present ~o. 2 
(530 feet) Adit, nearly 600 feet of backs could be obta~ed 
from a drive of 2000 feet. An adlt from such & SIte 
would have the advantage that it could be directly con~ 
nected with an inclined haulage-line to the battery. If 
driven from the Tributer's Tunnel, it would not serve the 
Western Workings, but would do so to advantage if brought 
in from a lower level. The country passed through here, 
judging by surface indications, is rather more promising 
for the location of other ore-bodies than that on the north· 
ern slope. This aspect is rather important,. for the pro~ 
-specting work done by such a deep~level adit as the one 
proposed, would be very valu~ble.. In planning ~his work 
it is important also to keep 1D mllld future requlrements. 
Although 400 feet of backs would pr?vide. ore for some 
time, the writer believes that the depOSIts WIll be found to 
~arry satisfactory tin values beyond this depth, and an 
adit constructed in the near future should preferably form 
but a unit in a complete scheme for the development of 
the property on systematic lines. 

It may be thought advisable to continue the Long Tun­
nel , and eventually connect with the maiu working adit 
from the western side of the hill. 

The writer would urge the advisability of further work 
upon the Black Face lode before finally deciding upon the 
most suitable position for a main working adit. Only in 
the light of further developments can such work be car­
ried out to greatest advantage . It is hoped that the fore­
going remarks may be of assistance, but it must be remem~ 
bered that they are written with little definite information 
of the important Black Face lode, the only sections avail­
able at the present time being those exposed by the sur­
face works described. 

In addition to what has been said, there is scope for 
further prospecting in placE'>S which scarcely call for more 
detailed comment here. The Eastern Workiugs, the soft 
tin~bearing formation exposed on the southern boundary, 
near the Cumberland Dam, the lodes cut in the north~ea8t 
crosscut from the Long Tunnel , and Gray's Lode on the 
westenl slope of the hill, all of which have been described, 
-should be prospected. All show very promising features, 
and certainly merit furthE.[ work being done upon them. 
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Puture of th, Prop<rty.-The future of the property is 
still a matter of some uncertainty. owing to the small 
amount of real developmental work which has been carried 
out" this has largely been the result of want of sufficient 
capital to carry out the work required, particularly when 
such work did not promise an immediate return on the 
outlay incurred. Unfortunately the mine is hampered at 
t.he present time for the same reason. It way be of value, 
then, to notice some of the general considerations on which 
the future depends, and see how they are likely to affect 
the property. 

The future depends 00-

(I) The lode" (a) value, (b) size, (c) permanency, 
(d) composition, (e) structural features. 

(2) Mining and treatment facilities. 
(3) Accessibility. 
(4) Management. 
(5) Price of tin. 

These factors will be briefly considered under separate 
headings. 

(1) The Lodes .- This is, of course, the essential govern· 
ing factor, and may for convenience be considered under 
the various sub~headings mentioned above, all these aspecte 
being important. 

(a) Value.- The tin content of the lodes, considered 
apart. from the actual market value of tin, is 
of little real use as a criterion: the latter will 
be considered under a separate heading. In 
estimating the tin content, two methods are 
useful, and one should always, where possible, 
supplement the other. These are the actual 
battery returns of ore treated, and assay values 
of samples taken systematically as work pro-­
gresses. The battery returns from bulk 
parcels treated in the past have, I understand, 
been quite satisfactory. Actual returns from 
the operations of the old Cumberland Company 
are not available, but it is known that rich ore 
was treated. From the No.2 Adit and Messrs. 
Fowler and Dunn's workings actual returns 
were between 5 and 6 per cent. tin oxide. Th& 
Whip Shaft workings produced about 330 tons 
of stone, from which the battery return was 1'1 
per cent. From the Black Face workings over 
700 tons of ore yielded about 1 per cent. metallic 
tin. ' It must be clearly borne in mind that theee 

(b) 

(c) 

figur~ represenL a~tual battery returns, and 
that ~ all cases, O"':lllg to the unsuitable plant, 
losses In concentratIon were much heavier than 
wou!d be the case with a modern plant under 
effiCient management. The small amount of 
work done on the property has been noted yet 
as . a result of this work, over 200 tons of tin 
oXlde have been produced since the commence­
ment .of operations. T~e writer did not sys. 
tematically sample the mme. He did however 
take occasional sal,Y~les at doubtful p~iut6, and 
at others had prospects washed to satisfy him­
self as to the actual tin content. As a result 
of t~is, with .a study ?f r~ults obtained during 
prevlO~ offiCIal exammatlODs, the writer satis­
fied himself that, so far as tin values are con. 
ce~ned, the property is thoroughly genuine. 
V.Iewed. as ~ whole, i~ is unlikely that the mine 
wIll malDtam a ~nhn~lOus output of rich ore, 
but tha~ rather, It Will prove (if worked on 
proper hnes) a big low.,grade proposition, keep. 
lllg up for a long perIod an output which if 
t~e marke~ price of tin be not too low, sho~ld 
Yield a satIsfactory margin of profit over work. 
mg ex:penses. Rich shoots of ore have been 
found m the past, and it is certain that pros. 
pecting wil1 reveal others, but these will not 
prove the mainstay of the mine. 

Siz~,-This feature of the lode·formations is 
Important, as rich tin veins might exist , which 
are not payable because of the narrow width 
But on .this property, the size of the lodes must 
be consldered as very satisfactory and values 
quoted are certainly over p8yabl~ widths. It 
seems superfluous to again quote the actual sizes 
of the va.r:ious . forma~ions which have already 
been desCrIbed III detail, but there is no question 
as to the size of the lodes, 

Per:naneDcy.-This aspect is of the utmost 
Importance in considering the probable future 
of the property. As has been indicated in the 
course of this report, most of the work carried 
out up to the present has been surface work. 
The deepest level driven (the Loug Tunnel) has 
not been continued far enough to cut the lodes 
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exposed on the hill over 300 feet above, although 
shoots of rich tin ore have been cut in this 
tunnel and are undoubtedly continuing strongly 
underfoot. The veins cut in this tunnel are 
in no respect different from those exposed 
on the surface on other parts of the property. 
The 570-feet level also exposes a lode which caD 

be traced on the surface for a considerable dis­
tance, and the tin contents at the greater depth 
have suffered no appreciable diminution. 
Although mining has not given much positive 
information as to the behaviour of the lodes at 
a depth below the present surface, indications 
are an favourable to the permanency of the 
lodes and of their contained tin values, to COD­

siderable depths. The main branch of Packer's 
Creek, which traverses the south-western por­
tion of the property, has cut through a quartz­
tourmaline lode which outcrops for a consider­
able distance on the surface. In the creek it 
is between 600 and 700 feet vertically below the 
highest point on the outcrop. The nature of 
the stone exposed here is exactly similar to tha.t 
higher up: samples do not appear to have been 
assayed, but the tir;t v8.:lue does not appea~ to 
be high, a fact whIch IS no argument agamst 
the permanence of tin. values to depth, as ~he 
tin is known to occur In shoots, and the pomt 
in question may be beyond the limits of a definite 
shoot. In the branch of Packer's Creek to the 
north of the property, too, a. lode-formation is. 
shown to be continuous for between 400 and 
500 feet vertically. 

In referring to the surface as it exists at the 
present time, it must be borne in mind that the 
actual surface at the time the lodes were formed 
was very different, and that a considerable 
thickness (hundreds if not thousands of feet) 
of overlying rocks have sin~ been removed. by 
the long-continued operat.lon of wea.t~ermg 
agencies. Thus rocks whIch were ongmally 
deep down below the crust are now at the sur­
face. It should be remembered that the .in 
lodes have been formed at a certain distance from 
the heart of the granite mass whence they were 
derived. Ultimately, if a vein were followed 
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down the vein it66lf would disappear on reaching 
the rock which represents the now solidified 
acid heart of the magma, since this was molten 
up to the time when the vein-~o~ming. con­
stituents were expelled, but sohdlfied Simul­
taneously with their expulsion. It is of t~e 
utmost importance to enquire, then, whether, 1n 
the IOllg-coutinued period of denudation referred 
to, the heart of the granite mass has been ~o 
deeply dissected that only the roota of the tlll 
deposits remain. If so, the tin values would be 
found to cut out at a comparatively shallow 
depth below the present surface. The wri~er 
is decidedly of opinion that such a state of affaIrS 
does not exist on the Federation property. A 
careful investigation failed to reveal any evi­
dence for this excessively deep dissection, but 
rather pointed to the opposite fact. The tex­
ture of the granite is medium and often fine, 
but never very coarse. The width of the ~n~ 
tact metamorphic zone indicates that the graD:It& 
dips at a shallow angle under the s~rroundmg 
sedimentaries: the line of contact 18 about a 
mile and a half distant, and a hypothetical 
restoration of the original granite surface points 
to the fact that the amount of denudation of 
the granite itself has not been excessive, and 
that the present surface is not very much below 
the ori.einal granite surface. The a~un?-ant 
quartz-tourmaline nodules seem to mdlcate 
crustal cooling rather than deep-seated cool­
ing in the heart of the magma. The V?ry 
abundant veins and dykes, and fissures cutting 
the granite, many of the latter filled mth tour­
maline, appear to the wnter to mdlcate con­
traction cracks, which would rather be expected 
in earlier cooled and solidified crustal por­
tions, although such cracks might contin~e 
to very considerable distances, and this 
criterion is therefore not insisted on. The fact 
that sometimes the nodules of quartz-tourmaline 
mentioned above, were noticed cut through by 
tourmaline-filled fissures, which are continuous 
for some distance in the surrounding granite, 
certainly proves that this granite. with the 
nodules, had solidified prior to the fissuring and 
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introduction of the tourmaline; this again indi­
cates a crustal rather than a deep-seated habitat. 
for the rock under consideration. If this evi­
dence be accepted as bearing on the essentially 
crustal nature of the granite, the theory that. 
excessive denudation may have removed all but. 
the roots of the tin deposits, is at once put out. 
of court. This means that there is sound reason 
for believing in the continuity of the tin shoot.. 
to a depth. What evidence is available from 
actual mining and from natural exposures 
owing to topography, points also to continuance 
of the lodes at least to several hundred feet. 
below the present surface, and the deepest 
mining work carried out shows satisfactory tin 
values. 

The writer is of opinion that the lodes and 
their contained tin values will be permanent 
within the limits of economic mining. 

Composition of the Lodes.-This aspect is of 
importance, for a lode may be carrying fair tin 
values, be of satisfactory size, and permanent to 
depth, and yet it is conceivable that the ore 
might be so complex as to prohibit economic 
treatment. Viewed from this standpoint, the 
lodes cannot be regarded in any but a favour­
able light. The mineralogical composition is 
generally simple, consisting in most cases where 
ore-bodies have been opened up, of quartz. 
tourmaline, and cassiterite. It must be under­
stood, however, that this is not, in most casea 
at any rate, true primary ore. In the latter, 
pyrite will generally be found in more or less 
abundance. In the upper zones which have 
been subject to the effects of oxidising agencies. 
most or all of the pyrite originally present has 
been removed in solution, leaving the ore of the 
simple composition mentioned above. Should 
the ores carry pyrite at depth, they would oller 
no serious hindrances to successful metallurgical 
treatment by modern method., although of 
course the cost of treatment would be increased 
It is likely, however, with country so well 
drained as this appears to be, that large tOD­
Rages will be available for mining. which will 
be simple qt.artz-tourmaline-cassiterite ore. 
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With regard to impurities other than 
pyrite, it is possible that small amounta of other 
sulphides will be found in the primary ore, but 
not to any appreciable extent. Bismuth has 
been located in one shoot of ore with cassiterite 
(and in one shoot apparently without ca.s­
site rite) , but does not appear to be present m 
any other shoots exposed on the property .. Its 
presence in the shoots noted, however, IS lIkely 
to prove of importance in the future working of 
the property, for there are indications that it 
occur."! in payable quantities, and these indica­
tions are sufficiently encouraging to warrant 
further work and exploitation of these shoots as 
ores of bismuth. Only assays will show whether 
the t.in occurs in sufficient quantities to be 
regarded as of economic importance in these 
shoots. Wolfram has been found, associated 
with tin, in a formation on a property adjoining 
the Federation Mine, but not in situ so far on 
the mine. itself: an occurrence in alluvial. which 
may lead to a shoot of wolfram ore being dis­
covered, has already been described in the course 
of this report: such has not yet been located. 

A general reference ma.y also be made to the 
nature of the tin in the ore: this matter has 
already been touched on in dealing with the 
different lodes. The tin varies a good deal in 
texture from point to point, and is sometimes 
extremely finely divided. Even this slime tin, 
however, should be saved by suitable concen· 
trating appliances, especially if the product from 
the battery be properly classified before concen-
tration be attempted. . 

Of gangue minerals, quarLz and tourmahne 
are by far the most abundant: a little fluorite 
is present in ore from the Long Tunnel work­
ings: muscovite mica is sometimes present, and 
pinite and kaolin from the Tributers' Work· 
ings. Hrematite is also present in some o~ the 
oxidised ore exposed in the Western Workmgs. 

Thus, so far as composition is concerned, there 
is no reason why the ore should not be success· 
fully treated. 

One point which has not been dealt with, is 
the secondary enrichment of the ore. Strictly 
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speaking, no actual enrichment takes place, ~ut 
owing to the oxidation and removal of pyrite 
in the upper levels, the residual ore is lighter 
bulk for bulk than the primary sulphide ore, 
and so the actual assay value would be higher, 
the actual tin content remaining constant. 

Structural Fealures.-lr may happen that a lode 
is so shattered by faulting due to earth move­
ments since its formation, that its economic 
exploitation is impossible. On this property J 

however, such is not likely to he the case. 
Faulting does appear to have caused slight dis­
placements of portions of olle or two of the 
ore-bodies, but in many instances the outcrops 
can be traced on the surface continuously for 
long distances, showing that here, at any rate, 
there has been no lateral displacement. In 
other cases an outcrop can be traced for several 
chains, when it ends abruptly, and another 
paranel outcrop is traceable. a few feet on one 
side of the original. The same may happen 
with t his second line. In such cases there is 
obviously simple faulting. Systematic pro~ 
speeting work will render such of minor import~ 
ance, and there is no evidence up to the pre~ 
sent to indicate that economic working will be 
seriously hampered by any displacement of 
lodes by faulting. 

The st ructure of most of the lodes is simple 
and they may be opened up and worked by 
ordinary methods. In the case of the pipes, 
however, it is noi so. Until they have been 
foHowed for some distance and the general 
behaviour ascertained, it is impossible to lay 
out permanent works. The structure of the 
only pipe so far worked on the property has 
been previously described, and recommenda· 
tions made for its future economic working. 

On the whole, the structural features of the 
lodes are such as to favour economic working. 

(2) Jlining and Treatment Parilitiu.-The future of 
the property depends, not only on the lodes themselves, 
but to a less extent on the facilities which the property 
presents for economically mining and treating the ores. 
It is proposed in this section merely to deal in a general 
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way WIth this aspect, as details have t)een gIven III pre.­
vions sections. 

(a) Mining.- The facilities offered for economically 
mining the ores are undoubtedly excellent. 
Large tonnages are available for working by 
open~cut methods, the advantages of which 
need scarcely be enlarged upon. It has been 
pointed out that there is a considerable qu ':\11-

tity of detrital material lying about the !"llr­

face forming deposits several feet in thickness 
in places, which carry excellent tin values, and 
are available for immediate battery treatm30t, 
without any mining whatever. 

Even where underground mining becomes 
necessary , the property offers unusual advan­
tages for cheap minil1g. The topography is such 
that prospecting and developmental work 
may be effectually carried out for a long time 
to come, from adits, and shaft-sinking wil! 
not be necessary in most cases. It is quite 
unlikely that heavy waLer will be met with in 
this class of country, so cut up by gorges, but 
even should it be troublesome in any particu­
lar locality , adits will obviate the necessity for 
pumping, uuless, perhaps, it be necessary to 
temporarily raise water from winzes. 

The aovantages of working from adits in pre­
ference to shafts need not be enumerated in 
detail. 

Mining timber may be cheaply obtained. 
(b) Treatment.-Treatment facilities also are excel­

lent. The configuration of the surface allows 
of economical transport of ore from mine to bat~ 
tery. There is also a splendid machinery site, 
from which there wil! be no trouble in dis­
posing of tailings. The Cumberland Dam has 
been described. The facilities offered for the con­
servation of water at a considerable elevation, 
and the generation of cheap motive power, are 
almost unique, and treatment costs should be 
reduced to - a minimum. Certain precautions 
are necesSary to guard against a possible short­
age of water in d~y seasons, as previously 
noted. Thus the mille offers unusual facilities 
for economically mining and treating the ore. 

L 



322 

(3) Accessibility.-The acoessibilit>: of the property, 
which affects the ease (or difficulty) with which .tores and 
necessaries may he got in, and tin oxide t~en out, Will 
also have a beariu¥ on the future of the .mme. ~t t~e 
present time it is not very favourably sItuated, III thls 
respect. It is connected with Zeehan and the raIlway by 
a road about 14 miles in length. The pack-track over 
the south-western saddle of Mt. Agnew shortens this dis­
tance by about 3! miles, but is not a.vailable at ita 1;>est 
for heavy work, being steeply graded, a~d at the h~e 
of the writer's examination it was not avaIlable for horse 
traffic at all. Reference has previously been made to the 
main road. It is in bad condition, owing largely to 
neglect, rendering carting. somewhat cos~ly. The writer 
was informed that the maXImum load whIch could be car­
ried from the mine to Zeehan was 30 cwt. The mine will 
not be served by the present Nort.h ~e~mskirk tram, ",:>ut 
the question arises as to the practIcabIhty of .oo?-structmg 
a tram line into the mine in the future. ThIs IS scarcely 
to be reconunended at the present time to serve this mine 
only although it may be warranted by future develop­
ments. Other properties in the vicinity, however, are 
being prospected, and a tram would serve these, too .. 

The country is a good deal "broken" in. the. vicinity 
of the mine, and along the route, but the wrIter IS firmly 
of opinion that a practicable route can be found. At the 
present time the 2-feet tram, constructed by the Govern­
ment to the Comstock, extends to within about 7 miles 
of the property, and connection would be established with 
this tram rather than direct with Zeehan. The advantages 
of a tram connection are obvious, but caution must be 
exercised, as such a piece of work will require a consid~r­
able capital outlay. The past history of tbe Heemsklrk 
field affords eloquent testimoJlY to the inevitable result 
of spending available capital in surface works before 
underground works are far enough advance~ to ensure 
that the mille itself is Oll a permanent footmg. Wben 
development work has been carried on far enough to 
enable the owners to form definite estimates of tonnage 
of ore available for extraction and its value. the owners 
will he ill a position to consider seriously the question of 
a tram. 

(4) Jlruwgrnu·nt.- The factor of management will have 
an important bearing on the future of the property. 
Many a mine with distinct natural advantages bas been 
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ruined by inefficient management. The mine is in such a 
state at the present time that the planning and carrying 
out of development and mining operations in the near 
future in an efficient manner will mean much to it. A 
few suggestions have been offered in the course of this 
report, which may serve as a slight guide in opening 'lp 
the property, but naturally the scope of such a report 
is limited, and the planning and control of operations must 
devolve on a manager appointed by the owners. While 
no amount of careful management can transform a worth· 
less property into a paying one, the greatest care is neces­
sary in the selection of a suitable manager to direct opera­
tions on a property with such splendid possibilities tiS 

the Federation Mine undoubtedly possesses. 
The question of efficient management applies equally to 

treatment, as well as mining (. perations, with :6.nely­
divided tin oxide, even with an up-to-date treatment 
plaut, the margin between profit and loss may depend 
upon the supervision exercised on the running of the 
plant, and where big tonnages are being treated, as is 
likely to be the case bere, the question becomes of great 
importance. 

Examples of the result of inefficient management are 
not wanting in connection with the past history of the 
South Heemskirk District, hence the reason for calling 
attention to this factor, so important in the development 
of any mine. 

(5) Pric~ of Tin.-To some extent the future of the 
property must depend upon the price of tin. Reference 
has been made in the course of this report to the fluctua­
tion of prices in the past, and the effect of this fluctua­
tion on the past history of the mine. A table has also 
been included showing the variations in prices for many 
years past. 

The writer is not in a position to predict with any 
degree of accuracy what is likely to happen in the future. 

To show what connection the price of tin wi1l have on 
the future profitable working of fhe mine, it is of interest 
to note that assuming 1 per ~ellt. ore, and a basis of 80 
per cent. extraction. the avera~e 1913 price (£206) would 
give the ore a value of 33!l. per ton. If the price went 
hack to £135 (the average for 1909) the same ore would 
be worth 21s. 7d. per ton. 

A further disf""lssion of this factor seems unnecessary 
here. The price of tin is beyond the control of any con­
ditions which affect this property in particular. The fact 
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that this property has been worked at a profit in the past 
with tin at a very low figure is encouraging. It is to be 
hoped that in the future the metal will remain at a su~. 
cieutly high figure to ensure at least a reasonable marglll 
of profit to those concerned in the development of the 
mine. 

OfJnclllsilJn.-Although the Federation Mine at the pre­
sent time can scarcely be called a well-developed and 
thoroughly equipped mine, it is one which offers some 
distinct inducements to the investor. For the small 
amount of development work done, about 200 tons of tin 
oxide have been sent away. Several distinct tin-bearing 
lodes have been partially opened up. A large tonnage 
of ore is available for immediate extraction by open-cut 
methods. A large amount of backs can be rendered avaii­
able for extraction by stoping, by adits of moderate 
length. There is a considerable quantity of detrital 
material lying about the surfac~, whi~h is est.imated to 
carry highly payable values. The Writer consIders that 
the tin values are likely to be permanent in depth, that 
there is no reason for believing that the ore will become 
more complex at depth (excepting that pyrite will be 
present in at least some of the lodes), and that structural 
features are not likely to hinder economic working. 

There are exceptionally fine facilities for economically 
mining and treating the ore. 

Although rich ore has been won in the past, it appears 
more likely that the mine will become, on further develop­
ment, a big low-grade proposition, rather than a !noaH 
producer of rich ore. 

Progress has been hampered in the past, and the mine 
is at a standstill at the present time, largely for lack of 
capital to carry ont the necessary developmenta! work. 
One of the chief rea~Oll'S why the necessary capItal has 
not been forthcoming. appeHs to have been that the pro­
perty happens to be situated in a mining field which was 
boomed some years ago. In the boom time large amounts 
of money were sub~cribed, and wasted mainly in unwar­
ranted a-nd unsuitable ~urfa('(> works. Very little genuine 
mining work was carried out, and the inevitable crash 
came. Public confidence was severely shaken, and the 
few genuine properties have felt the effects ever since . 

The time i<c not far distant when confidence in the 
Heemskirk tin field will be restored, and the Federation 
Mine is one of the properties which certainly deserves 
further development. If developments continue to he 
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satisfactory-and the writer believes they will-the neces­
sary remodelling of surface plant can be c~nfidently 
undertaken, and the future of the property ! a.ould be 
assured. 

(2)-Alli80n's 1I'urh-'JlIgs fut!ar Frduation lline) and 
f"icinity. 

About 20 chains north of the old Prince George (R. 
Clarke's) Mine and about the same distance south-east 
of the south-eastern corner of the Federation lease 3917M, 
is a shnft on a formation which deserves mention. The 
shaft is on the summit of a ridge on the coastal pene­
plain , and a few chains .no~th of the Trial Harbour­
Corinna Road. In the dlstnct the shaft goes by the 
name of II Allison 's Shaft," after the man responsible 
for the work. . 

The sbaft is 24 feet 6 inches deep. From the bottom IS 

a drive of 8 feet souti.-east on i:he formation, which strikes 
N. 350 E .. and dips south-east at a steep angle. The 
width of the formation is 10 feet. The coun.try rock 18 

white granite of fine to medium texture, carryIng nodul~s 
of quartz-tourmaline, and is decomposed where exposed lD 

the shaft. The ore occurs really as a lode-formatIOn, and 
not a."i a simple vein. A zone of granite has been mineral­
ised by solutions introduced through several small fis­
sures. There are irregular veins and masses of quartz and 
tourmaline in a limonite-stained quartzose groundmass, 
merging on either side into decomposed granite. ~everal 
soft bands of kaolin were noticed. Some of the veIns are 
nearly horizontal, and others very irregular, forming lar.ge 
nodular masses at intervals. Some of the stone carrIes 
abundant green tourmaline, and a li~tle of'

1 
the b.lack 

variety, and looks very favourable ~or tm, whlie at hmes 
the white quartz shows no tourmaline ~t al1.. The whole 
formation is traversed by narrow verb cal vems of tour­
maline. The limonite indicates that pyrite may be 
expected at depth. Some rich tin ore is said to have been 
won from this shaft, but very little work has been done 
to prove the continuation of the shoot of ?re. The lode­
formation can be traced for about 4 chams north from 
the shaft. 

About 30 feet distant is a trench exposing 5 feet of 
banded ore, similar in general appearance 1:<> that in the 
shaft, consisting of veins of quartz-tourmahne stone and 
of white quartz. 
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About 3 chains south of the shaft, some alluvial tin was 
won from the bed of a small creek. These workings are 
kno~n as Allison's alluvia} workings. The material is 
detrital, derived from outcrops in the vicinity, and 
although shallow, the patch worked yielded some good 
tin are. 

In the granite bottom exposed by the working of this 
patch of wash is a pyritic tourmaline vein, striking 
N. 580 E., along the strike of which the creek flows. 
There is a central vein of tourmaline from 1 to 2 inches in 
width, with pyritic material on eitber side, with parallel 
vein lets of tourmaline, this pyritic material merging 
into granite. The vein was not" tested for tin. 

A few chains north of Allison 's Shaft, and ) chain 
west of the foot track to the Montagu Mine, is a shaft 
sunk to 9 feet, on the summit of a spur, on a lode-forma­
tion which onJ.y o~ltcrops for about 2 c~ains on the SUr­
face. The stnke IS N. 770 W., and dip about vertical 
the width being about 3 feet. The walls are ~ell defined: 
the country-rock consisting of decomposed fine-grained 
granite. There are two parallel veins of tourmaline about 
i-~nch in the centre of the formation, with quartz and 
fairly large crystals of black tourmaline, in addition to 
aggregates of the green variety, OD either side of the 
central veins. The formation is promising. 

About I! chains west of this shaft a trench and shaft 
on the line~ of strike expose several narrow parallel veins. 
From about 10 feet in depth is a small drive a few feet 
south, but the main formation does not appear to have 
been cut. White mica is seen in some d the surface 
stone at this point. 

On the slope below these old workings, several "nug­
gets)J of cassiterite, weighing up to 3 oz., were picked 
up on the surface by the writer. The mineral is jet 
black, and is very pure, showing no attached gangue, 
consisting of an aggregate of short prismatic crystab 
It is not certain that these nug&,ets were derived from the 
outcrop noted above. although it seems most probll.h1o 
they have been. 

(3)-S<ction 3276 .. (2 Acre.), R. Clarke. (The Old 
Prinl~e George j{ine.) 

This section, comprising 2 acres. is bMng held and 
worked by .Mr ~ Richud Clarke" who has also a water-right, 
1452w. for five sluice-heads on Packer's Creek. The mille 
is situated about ~-mile south-west C'f the Federation south-
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west corner I the Trial Harbour-Corinna Road passing 
through the north-western corner of the section. Th& 
western boundary touches Packer's Creek a few chains below 
the junction of two main branches, the southern Olle drain­
ing the western portion of the Federation lease, and the 
northern branch a good deal of country to the north-west 
of the Federation Mine. 

The workings and plant are by the roadside, about 
13! miles from Zf>ehan. The state of the road has been 
commented upon elsewhere, and the cost of getting sup­
plies out and of carting tin oxide into Zeehan are not 
light. 

The section -includes part of the property known as the 
old Prince George Mine, worked by the Great Western 
Company in the early history of the field . In fact, it 
has been stated that tin was first found in the district 
on this property.(213) 

Very little work appea.rs to have been carried out by 
the old company, but the present o\"ner has proved pay­
able tin to exist. 

On the roadside descending into Packer's Creek is an 
old .haft sunk to a depth of about 40 feet by the old 
company. The formation is said to be tin-bearing at 
this point. 

The ruain work has been carried out on a quartz-tour­
maline-cassiterite vein, which strikes N. 630 W. Packer's 
Creek here flows about south-west, and has consequently 
cut through the vein

j 
which outcrops on. both banks, and 

has been prospected to some extent on elther slope. The 
main work was being carried out on the south-eastern 
side of the creek, where the vein avera..,ges 2 feet 6 inches 
in width. An open-cut was be.:ng taken into the hillside 
at the time of the writer's visit, along the course of the 
vein, and had extended lor a length of 50 feet. Payable 
stone had been encountered for this length and continued 
in the face. 

From a little above creek level, a lower adit was driven 
in on the course of the vein, on a bearing of S. 630 30' E., 
for a distance of 131 feet. The width at the mouth of 
the adit is 2 feet 6 inches, and along the course of the 
drive it varies somewhat from point to point, as is to be 
expected with a vein of this class. In the face mica makes 
its appearance, giving the vein-rock the character of a 
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greisen, which merges into normal whit~ gra~ite. At?5 
feet from the entrance is a vein junctiorung with the maUl 
vein on the north side of the drive. It is worth prospect­
ing for a few feet to determine ~ts nature. At 105 feet 
6 inches from the entrance, a Wlnze has been sunk to • 
depth of 38 feet on the vein. This wa.s inaccessible. at 
the time of the writer's visit, but is SRld to be on tin. 
stone. 

The structure of the ore-body is typically that of tb. 
quartz.tourmaline-cassite~ite vein: Th.ere is a cent~al 
seam vf very rich ore, With sometimes 2 l~ches .of maSSIve 
CRS8itE'rite, hut with usual1y some tourmalme (eIther. green 
or black or in some cases both varieties), and at tImes • 
little qu~rtz, although the latter mineral does. not appe~r 
to he abundant. This central vein (or velD-stone) 11 

bounded on either side by vein-rock composed of quartl. 
and tourmaline. Quartz predominates in this stone, and 
black tourmaline becomes more common than green. This 
vein-rock carries cassiterite, but in sma1ler quantities than 
the vein-stone. Tbe cassiterite is massive to granular, and 
usually dark-brown in colour. 

About 3 chains south of tbese workings is a shaft about 
15 feet deep on another outcrop of promis~ng-looking 
stone. The outcrop is traceable for sollle chams on the 
surface, and is worth prospecting. Tin o.xide shows fr~ly 
in some of the surface stone, which conSIsts of crystalhn~ 
masses of quartz with a little green to~rmaline .. Th,:, cross­
lode strikes N. 180 'V., and is of considerable wIdth. The 
width is not fully exposed. Prospectin~ is pa~ti('ul~rly 
to be recommended at the point where thIS lode JunctIOns 
with the main one being worked. Its very quartzose 
nature indicates that it is an intermediate variety between 
the quartz-tourmaline-cassiterite and the quartz-quartzose 
types described. The formation warrants prospecting_ 
The outcrop crosses the road, a~d it is probable that tbe 
specimens said to have been kIcked. up by p~ck-horsest 
leading to the. discovery of the first till (ac~ordlllg to th.e 
authority quoted above), may have been derIved from thu 
outcrop. 

The are is treated by a small plant in the bed of 
Packer's Creek. A battery of 3 heads is driven dir.eG 
from a water-wheel 11 feet in diameter, the water .ben~g 
brought from Packer's Creek by a race about 3 cham: ID 

length, having its intake just below the ~oad cr?ssmg. 
Thus, variations in the supply of water avaIlable dIrectly 
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affect the crushing capacity. The crushed ore from 
the mortar-box passed into a well, into which additional 
water was introduced by two vertiral pipes leading to the 
bottom of the well. causing a constant I< boiling " etrect. 
The tailings passed through a sl uice-box, in which the cas­
siterite was conceutrated in the usual way. It is ques­
tionable whether losses were not heavie.l· than they should 
have been under this system, owing to the sliming of a 
certain proportioll of the tin oxide, and the angular 
nature of the crushed mineral. A \Vilfley table was 
afterwards installed, and is sa id to have given great satis­
faction. The veiu being worked was very rich , and the 
returns from crushing undoubtedly good. Under such 
courlitions extreme care should be taken to reduce tail­
ings losses to a minimum , and to aim always at a high 
pf"rrentlf!Je recovery from the Ore treated. III this 
illstance, the writer had no evidence to show that a high 
extraction was not being obtained. 

The propert.y is certainly a sound one, and one which, 
with careful management, should yield profits to a small 
working party for some time to come, provided the price 
of tin does not fall too low. The length of the shoot of 
ore being worked had not been proved at the time of the 
writer's inspection. It must be expected that it will be 
lInited, but prospecting along the line of strike may 

reasonably be expected to locate other shoots. It is 
advisable, as far as possible, to keep ahead of the actual 
workings with erospecting work. No forecast can be 
attempted as to the depth to which t he ore-shoot may be 
expected to continue. From a study of thp ore-deposits 
of the district, however, and the faciors governing their 
distribution, the writer is of opinion that shoots of tin 
ore may be expected at considerable depths below the 
present surface. As has happened in other properties on 
'he field, the present shoot may cut out at no very great 
depth, but prospecting should be undertaken at greater 
depths. Such work will necessarily have a certain ele­
rnent of speculation and uncertainty. as, for instance, 
with regard to the depth at which the next shoot will be 
-ut, its extent, value, &e. ; but indications are sufficient 
to warrant a limited expenditure on such operations. 

The backs available from the lower adit are limited, 
and arrangements will have to be made in the near future 
for working from a main shaft. This will, of necessity, 
ncrease workjng costs, and only future prospecting can 

determine how far such work should be carried. 



330 

Surface prospecting and sampling of the cross-lode is 
also rec~mmended, and if surface prospects warrant it, a 
prospectm~ shaft should be sunk to obtain further 
information a8 to the nature and value of the formatioD 
at depth. 

On the north-western bank of Packer's Creek but 
apparently a short distance outside the western bound­
ary of the section just described , and in the south-eastern 
part of Section 1650M, 20 acres an adit has been driven 
for 41 feet on a bearing N. 620 W. Although the outcrop 
18 not traceable continuously on the surface, it is probable 
that the formation exposed is, in reality, a continuation 
of that on which work has been done on the opposite bank 
of the creek. The adit was driven for 10 feet on the 
course o~ a narrow quartz-tourmaline veinlet; g1"snite 
appears ID the roof. At 10 feet the v-ein widens and 
has been driven on for another 31 feet. In the f~ce is 
a p~omising vej~ 3 f~et in width, containing quartz, tour· 
mahne, and whIte mica, apparently an intermediate type 
be~ween the quartz-t.ourm~1i~e.cassit~rite and the greisen 
vem-types. The wlnte bIOtIte gralllte shows tourmaJine 
in places. 

The vein is "!ery likely to carry shoots (/I ore. and is 
worth prospectmg on the surface further up the hill to 
the north.west, and sampling where exposed to determine 
the distribution of the cassiterite. ' 

(4)- Sution 6660M, 20 Arr"s. H . .llulcahv and M. Bull(!n. 
( Old J/ontagu Jhne.j 

This section was previously numbered 1362-9hl, and is 
now charted as above, in the names of E. Mulcahy and 
M. Rullen. It comprises the heart of the property form· 
erly known as the Montagu Mine and includes all the 
important wo~kings of the old Montagu Tin Mining Com· 
pany. On thiS account the property is still known locally 
as the Montagu Mine. 

The Montagu Mine was one of the earliest worked on 
~he ~eld, ~nd the company did important work in con· 
JunctIOn With the. old Cu~berland Tin Mining Company 
(whose property IS now lUcorporated in the Federation 
Mine) in constructing the Cumberland Dam. From this 
reservoir ~ater was drawn by both companies for power 
a.nd d~essmg , but the company's old pipe-line has long 
smce disappeared. In the early history of the property an 
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expensi"p. plant was eT~cted by the Montagu Company. 
wh if h is thus de£cribed by Mr. Thureau , in his report of 
1884 ("') ,-

ff A branch of pipes from the main supplies a lfDlaller 
service reservoir constructed about 200 feet below the 
formel·. From the bottom of a If clearing " tank filled 
from the smaller reservoir, another string of pipes has 
been laid (partly on the surface and partly on trestles), 
tapering from 9 to 5 inches in diameter giving a head of 
water of 560 feet vertical, thus cOllveying at present the 
largest and most powerful available water-pressure for 
motive· power in Tasmania. The lower 5·inch wrought· 
iron pipes connect direct with on& of Leffel 's (American) 
vertical turbines, 4 feet 6 inches in diameter at the Quter 
rim, and 3 feet diameter for the working part. By means 
of a pulley and g&i.r, an endless Manila rope, working 
in five.grooved pulleys, instead of a belt, works the main 
gearing, 60 feet distant. The present plant, which, wilh 
the almost unlimited water· power secured by this com­
pany can be considerably added to, consj~ts of 15 heads 
of stampers (with provision for five more), six classifiers, 
twelve of Sterry Hunt ' s (American) double·acting jiggers, 
two rotating and two slime tables ditto, or burldl~s 
(cemented bottoms), sizing boxes, labyrinth ditto, gyrating 
tubs and strakes, and other fixed ore·dressing appliances." 

This description is interesting fol' comparison with a 
modern tin·dressing plant. The cost of bringing this 
machinery on to the property (via Trial Harbour), and 
erecting it, must have been very considerable. ThE" 
machinery has all been removed, but the excavation for 
a battery·site on tbe creek bank, and the building of Ii 

substantial retaiuiug·wal! for ab ,) l1~ ~OO feet in length, to 
a height of about 15 feet above the creek, the concrete 
battery floor, and battery frame of sawn pine (12 by 10, 
and 13 by 8 inches, still standing) all indicate that a 
large amount of money has heen spent. On good author­
ity, the writer was informed that £30,000 was spent by 
the old Montagu Company. Unfortunately, the bulk of 
this money was spent in machinery and surface operations 
generally, and the proportion allotted to genuine devrlop· 
ment of the known tin lodes must bave been very small. 
It seems toat the hattery heated quite an insignificant 
amounl of stone before funds were exhausted, and the 

(It4) " Report on the Western Mining Districts," by G. Thureau, June, 
1884, p. 6. 
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mille closed down and it does not appear ever to have 
been re-opened. At the time of his examination of the 
property ill ,1902. Mr. \Valler was unable to inspect any 
of the workwgs, and bad to rely essentially 011 :informa­
tion supplied by gentlemen who were conversant with the 
mine ill its early hislory. The writer was similarly situ­
ated, and as no work beyond a little surface fossicking 
had been carried out since Mr. Waller's visit, and a8 

the present writer had to draw on the same sources of 
information as those which were available to Mr. Waller, 
the two reports must necessarily correspond. 

The 20-acre section, 6660-M, now held by E. Mulcahy 
and M. Bullen, is situated on tbe coastal peneplain, at 
the foot of the Heemskirk Range, about ~-mile south of 
the Federation Mine. It is about ~-mile north of the 
Trial Harbour-Corillna. Road, with which it is connected 
by a branch road. The western portion of the section is 
traversed by a creek Bowing about south-west, known as 
the Montagu Creek, which has cut through one of the 
main tin-bearing formations. and which has itself been 
worked for alluvial tin. 

There appear to be two main lode-formations on the 
pr.opert.y, both stanniferous and belonging to the pini­
tOld vem-type, although merging in places into greisen 
v.eins. At the intersection of the two Cormations, rich 
b n occurred. 

What is known as the maill lode has an average strike 
of about N. 750 E. Values taken at different points 
exposed varied from N. 740 E. to N. 840 E. It is on 
this f?rmation that most of the work has been carried out, 
and It appears to have carried rich tin in places. The 
width varies a goon deal, and in places appears to be as 
much as 12 Ceet. It consists oC several parallel veins oC 
the pinitoid vein-type, varying from 3 inches to about 
4 feet in width, showing a central vein of tourmaline 
(usually black) quartz and cassiterite, with quartz, tour­
maline, and micaceous aggregates (pinite) in the adjoining 
vein-rock. The central seam (vein-stone) may be as much 
as 9 inches in width, as for instance where it is exposed 
in the bed of the 1II0ntagu Creek. 

The Cormation has been prospected at intervals for 
several chains, although little real work has been done 
on it. This work will be referred to later. 

The second lode-Cormation, and that on which most of 
the company'.s work was carried out, is known as the cross­
lode. It strikes N. 50 E., and has been traced on the 
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surface Cor about 4 cbains. It also is of the pinitoid vein­
type, and appears to vary in width Cram 1 to 4 Ceet. It 
outcrops for some distance ill the bed of the ~lontagu 
Creek, where it intersects the main lode. UnCortunately, 
the intersection is not available for inspection, as the ore 
has all been worked out, and no statement can be ma::le 
as to the relative ages oC the two intersecting vein sys­
tems. It seems clear, however, that rich are occurred at 
this intersection, and that no appreciable displacement 
took place. The cross-lode carried rich tin in places along 
the line of outcrop, and after surface prospecting, it was 
decided to test the formation at the point oC intersection 
with the main lode, almost in the bed oC the Montagu 
Creek. Accordingly, a prospecting shaft was sunk by the 
old Montagu Company on a shoot of rich tin are at this 
point, but the shoot of are appears to have cut out at HO 

great depth. A main shaCt was then sunk Cram the creek 
bank, a short distance to the south of the old prospecting 
sbaft. This shaft is now Cull of water, but is seen to be 
lined with sawn timber, and to have been a three-compart­
ment shaft. Hoisting is said to have been carried on by 
means of a whim, and pumping by means oC an 8- i nch 
draw lift-pump, operated by a Pelton wheel. This pump 
is said to have been able to cope with the water without 
any trouble. This shaft was sunk vertically through tine­
grained white nodular tounnaline granite to a depth of 
118 Ceet, and at 100 feet Cram the surface a level was 
driven a little to the north of west, to intersect the cross 
lode, and this was done with about 50 feet of driving. 
The cross lode was cut some distance to the south of the 
prospecting shaft, and at this point is said to have been 
about 2 feet in width, but to have carried only low tin 
values. The vein here appears to have carried a little 
pyrite. but reports on this point are conflicting. The level 
was not continued to cut the main lode, but a drive was 
extended along the course of the cross lode to its inter­
section with the main lode, when a rise was carried 
through to the surface. The main lode at this point is 
said to have been from 12 to 15 Ceet in width, and to 
have carried a little pyrite.. A drive was extended east 
for about 15 feet on the main lode, and although the 
OTe is said lo have been very promising in appearance at 
this point, work was stopped. No driving was done along 
the course of the lode-formAtion to the west. Surface 
prospects show that this formation does carry good shoots 
of tin ore, and it is to be regretted that more driving was 
not done OD the IOO-feet level. 
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The cross-lode is said to have carried excellent tin values 
at the intersection with the main lode, although the latter 
was very low grade . At the intersection a rise was put up 
to connect with the prospect shaft from the surface, and 
although the tin ore appeared to have cut out in the bottom 
of the shaft, the rise disclosed rich ore below, evidently 
another shoot. The width of the cross-lode at the inter­
section is said to have been 3 feet 6 inches at the lOO-feet 
level, and to have carried an average of 3 inches of solid 
tin oxide north of the junction. Mr. Bullen states that at 
the junction the richest ore was in the form of the letter L, 
carrying about 10 inches of massive cassiterite, and extend­
ing for a length of about 10 feet along each leg. This ore 
is said to have merged into massive tourmaline with cas­
siterite. The rich shoots of ore are said to have been stoped 
for a length of 36 feet, the width of the formation varying 
from 1 to 4 feeL The old slopes were worked to within 
a few feet of the surface, and the remaining ore in the 
back of the stopes was afterwards underhand stoped from 
the surface. The richest ore was bagged, ilie seconds 
crushed and cOIl(·mtrated. ThEre is still a good deal of ore 
scattered about the surface, too poor in tin to pay for hand 
treatment, but showing a good deal of cassiterite. This 
gives a good idea of the class of ore, which consists essen­
tially of radiating aggregates of green tourmaline in a 
quartzose growldmass, with scattered. crysLals and aggre­
gates of crystals of pale resinous brown cassiterite. The 
amount of quartz present varies considerably, this mineral 
being sometimes almost entirely absent. Small geodes 
lined with small prismatic crystals of quartz are noticeable 
in some specimens. Smal1 crystals of transparent green 
fluorite were noticed lining a vugh in one specimen. This 
st.one indicates that the formation belongs to the quartz­
tourmaline-cassiterite vein-type. 

Apart from this main group of workings little has been 
done to. really prove the value of the property, although 
prospectmg work hdS shown that tin values exist at different 
points. Most of this work has been to the south-east of the 
main shaft, as described below . 

In the creek near the pl'08pecting shaft referred to above 
a narrow vein ~unk .on for 5 feet is said to have Y1elded 
seven bags of tm oXl~e. At the head of the workings in 
~he cree~ ,. abo'!t 2 ch~ms north of the old prospecting shaft. 
lS a pyntlC vem cuttmg across the creek-bed. 18 inches in 
width, strike N. 580 E. This vein looks promising for tin 
and is said to carry good values. About 10 feet to the south-
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west is another parallel vein apparently of the pinitoid 
vein-type. 

On the western side of the creek a shaft was sunk on the 
. hillsid" on the main Iod" to a depth of perhaps 15 f .... t. 
This shaft is now inaccessible, but the tin values are saId 
to be very low at this point: no further work has been done 
to the west, although a lode-formation con~isting of green 
tourmaline, a little quartz, and ,good b.n v:,"lues, has 
recently been exposed by some allUVIal ~orkmgs III a creek­
bed. about 10 chains further west. .This may b~ the same 
line of lode but more work is reqUIred to definltely settle 
the point: the strike here appears to be N .. 610 E. 

East of the prospecting shaft, the mal1l lode ~as been 
underhand stoped frolu the surface for about a cham along 
the line of strike, t.<: a depth of about ]0 feet, only the 
richest ore being extracted.: this ore ~as t~eated b~ hand , 
and is said to have yielded 4 tons of tm OXIde. It IS clear 
that there are shoots of rich ore in this formation. 

Further east some trenching has been done over a length 
of about 3 chains, the width of t.he ve!l! being ab~)Ut 2 feet 
6 inches. The stone here looks I?ron~lSll1g, .c~rryl1lg green 
tourmaline, quartz, and white DUca, 111 addltlO~ to ~hea,:"es 
of black tourmal.ne. It is a good deal stained WIth h~omt.e 
in places, and there call be little doubt but that th~ pr1~ar.y 
ore will be found to be pyritic. The strike at thIS pomt IS 

N.7~E. . hll 
About. I-IJ chain up the hill to the east, IS a s a ow 

shaft on a- stanniferous vein which appears to be .about 
parallel to the main lode. This vein is fro~ 12 to .18 lI~ches 
in widt.h. The vein-stone is from 3 to ~ l~ches m WIdth, 
and consists of dense aggregates of radlating green ~ur­
maline. This central vein is bordered. .by .~ to 1 mch 
of bluish-black tourmaline, outside of wh.lch IS a ba~d. on 
either side varying in width from ~ to 6 m~hes, conslstlllg 
of hard quartz and black tourmahne. ThIS quartz-tour­
maline vein is said to carry good tin somewhat lower down 
the hillslope: an old shaft here is completely overgrown 
with dense scrub. 

A short distance higher up the hiIIsIope to the. south­
east is a prospecting shaft, depth 8 feet, on th~ ma1ll ~o?e, 
which is here 18 inches in width. The sto~e IS pr~mlslllg 
quartz-tourmaline rock with limonite, whlch aga~ sug­
gests the presence of pyrite in the primarr ore. Thls stone 
is said to carry between 5 and 6 per cent. tu~. 

About one-half chain further up the hIll, a.nd one-half 
cha in north-west of the old Montagu Road, on the crest of 
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the ridge, is a shaft sunk to about 40 feet on a quartz­
tourmaline vein 18 inches wide. This is probably on a 
parallel vein, and not on the main lode. 

On the summit of the ridge a patch of rich detrital ore 
was discovered and worked. The cassiterite in this stone 
was very black . Prospecting revealed a rich tin vein, on 
which a shaft was sunk to about 25 feet. The vein was 
about 2 inches wide at the surface, the width increasing 
to nearly 3 feet at the bottom of the shaft. This st.<>ne is 
said to assay 2 per cent. tin. The presence of gossan 
(limonite) in this stone indicates that pyrite may be 
expected at depth. This is probably on the main lode. 

A short distance t.o the north of this is anoth er shaft, 
sunk by the old MOlltagu Company, and said to be on good 
tin: this shaft has some water in the bottom, but its depth 
is probably less than 20 feet. 

Thus it wil1 be seen that although the prospecting work 
carried out on t.his main lode has met with encouraging 
results at certain pointa, nothing has been done to open up 
the ore-body. 

Reference has already been made to the underground 
work carried out on the cross-lode (striking nearly north 
and south) and to the surface work at the intersection with 
the main lode, in the creek-bed. Very little has been done 
on this line of lode to the south of the intersection, and 
the formation has not been traced beyond a bend in the 
creek to the south-west of the prospecting shaft, in spite 
of the encouraging feaLures where work was carried out. 
The cassiterite in this stone was usually reddish, the ore 
itself carrying abundant black tourmaline; while green tour­
maline was the more abund·ant in the main lode. 

In addition to the work described above, which has been 
carried out on the lode-formations on the property, some 
alluvial ground has been worked with good results. It 
was found by the old Montagu Company that in the bed of 
the creek traversing the section, now known as the Mon­
tagu Creek, was a deposit of alluvial and detrital material 
which carried good tin values. A narrow strip along the 
creek-bed was worked for a few chains: it is reported that 
the wash consisted of 4 reet of overburden and 2 feet of 
stanniferous material , and that from this small patch 5 
tons of stream tin were won by the company. The tin 
oxide was both free and in quartz-tourmaline vein-stone: 
much of the cassiterite is said to have been grey in colour. 
Much of the Lin oxide won from the creek must have been 
derived from lode-formations on the hillside which have 
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not yet been locat.ed. The creek was found to carry tin 
beyond the boundaries of this section, and has been worked 
for most of its course between this property and the sea­
coast. Since the old company ceased work on the property 
small patches of alluvial material havoJ been worked, and it 
is doubtful whether any of the remaining patches will pay 
for treatment: the resources of the property are practically 
exhausted so far as secondary tin ores are concerned. 

Reviewing the position with regard to this property, 
and ita prospects for the future, one is forced to the con · 
elusion that although a great deal of money has been spent 
in the past, the outlay has not heen to best advantage, and 
that although it has some very promising f~atu:es, ~he 
mine has never had a fair trial. The two mam till vems 
both carry rich ore in places, but the small amo~ll1t of work 
carried out indicates that the rich ore occurs m shoots of 
small extent, both horizontally and vertir.ally, althollgh this 
can scarccely be regardedo as mo~e .than a.n indication. If 
this indication be accepted, then It IS clear that the value of 
the property as a commercial proposition will depend mai~y 
on the richness of these shoota, and the frequency WIth 
which they occur. The shoote located up to the present 
have cer tainly been rich, and the fact that two we.re locate~ 
so close together in the underground work ~ar:led out IS 

certainly promising. There is no sound geological reason 
for believing that shoots of tin o:e will not be found ~ 
occur at considerable depths: thiS aspect has been dIS­
cussed at some length in another part of this report, and 
the writer is of opinion that shoots of ore may be expected 
within the limits of economic mining. 

Surface indications point clearly to the fact that some 
pyrite may be expected to make its appearance as dept~ 
is attained. Although a drawback, the presence of thIS 
mineral is not an insuperable difficulty in the question of 
treatment at the present time. It is not improbable that 
some shoots may be almost free from sulphides. . 

The nature of the cassiterite occurring in the speCimens 
of ore lying about the surface, indicates that much of the 
mineral is fairly coarse-grained , 'tnd should be compara-
tively easy to save with modern appliances. . 

It is of importance to note that the surface prospecting 
work carried out has shown not only that the mam lode 
carries tin values away from the intersection with the cross­
lode (the only p:-int where any underground work has ~n 
carried out), but has shown that dt least on~ pcLr~llel vem 
exists which also carries fair values at certaIn pomts near 
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the surface. Any plan of underground work for the future 
should embrace systematic developmental work and pros­
pecting not only of known formations but of the adjacent 
country-rock for parallel lodes: it is not improbable that 
other shoots of ore may be thus located. 

With regard to facilities for working, although an ad it 
might be driven on the main lode either east or west from 
the cP"ek if 1'I'lrface values warranted it, it is questionable 
whether such work will be justified, 8S the amount of backs 
available is smal1. The main work will have to be carried 
out from a shaft, and probably the site of the old main 
shaft would be suitable. This work will of necessity be more 
expensive than working from adits , but the nature of the 
country wi!. render sinking unavoidable. Water will be 
encountered in the position of the old main shaft, but is 
not likely to ' be sufficiently abundant to cause serious 
trouble. It is reported that.. an 8·inch draw·lift pump wa~ 
used by the old Montagu Company to sink to 118 feel. 
and that it was difficult to keep the pump working slowl~­
enough to cope with the water met to this depth. 

It must be borne in mind that at the time this mine was 
worked, the price of tin was very low, and this factor 
doubtless influenced the policy of the management, and 
hastened the shutting down of the mine . 

When planning work for the future the lessons of pa!l:t 
failure should be taken to heart, and the mine itself given 
a fair trial before too much -noney is spent on surface 
works, which can be carried out when underground develop· 
ment shows that they are justified 

Although no very definite opinion can be given. on 
account of the present unsatisfactory state of workings, from 
his examination of the property the writer is of opinion 
that the mine is worthy of a further tria1. 

Much of the above information cOllcarning old workillg~ 
was supplied by 1-1r. M . Bullen , to whom the writer would 
tender thanks. 

(5)-Old .lIontall" E:r/,nded Min,. 

About one·half mile to the weat of the old Montagu M~ne 
is a shaft sunk on the button.gr~s country forming the' 
coastal peneplain. It is about one-quarter mile west of the 
main road, and is probably in thf'l eastern portion of See· 
tion 1158, 40 acres. No very definite information could be 
obtained concerning this shaft, but it is believed to haVE: 

339 

been sunk by the old Montagu Extended Tin Mining Com· 
pany , in the early history of the field. The shaft is full 
of water , and its depth is not known, but it would appear 
from the dump-heap to be about 20 feet. 

The ore on the dump-heap shows that a promising vein 
has been located. It consists of quartz-tourmaline, of a 
rather different nature to the normal quartz-tourmaline 
veins of the district. The- ground mass is of crystalline 
quartz with varying amounts o( tourmaline. The latter 
mineral occurs :n fine needles and aggregates of needles, 
sometimes projecting into small geodes: it is of the black 
variety. Geodes several inches in diameter are not uncom· 
.nOIl, lined with prismatic crystals of quartz, which them· 
selves are frequently completely encrusted with very minute 
pnsms of greenish-black tourmaline. Specimeus are not 
uncommon showing aggregates of interlacing needles of 
tourmaline, without any visible quartz. Chalcopyrite shows 
rather freely in some specimens, alld several pieces of chal· 
copy rite with aggregates of black cassiterite crystals of 
small size were noticed. 

No information can be givpn as to the size of the vein, 
which would appear to belong to the quartz·tourmaline­
cassiterite ty~. 

A grab sample was taken from the dump-heap and sub· 
mitted to the GovernmeDt Assayer. ?:1r. W. D. Reid, for 
analysis. ~lr. Reid reportRd-

'fin . , 0·93 per cenl. 

Qualitative test.s showed th,: presence of copper, anti· 
mony , and bismuth, tht::::;e mRtais being present in small 
amount ollly, but actual amounts were not determined. 
The ore was tested for wolfram. which was not present in 
the sample submitted. 

As noted elsewhere, small quantities of eulphides of the 
various metals occur in tin veins of this type, and· although 
they were not observed in the ore, it is almost certain that 
antimony and bismuth are present as sulphides (stibnite 
and bismutbinite respectively). As noted above, a. little 
chaloopyrite was visible in the ore. 

An old trench about 4 chains south of the shaft does 
not yield any definite information. 

A definite opinion can scarcely be el'l'ected in view of the 
small amount of information available as to the prospects 
of the property. As all work would have to be carried out 
from a shaft, there is scarcely sufficient inducement to 
recommence work in view of the "due of the ore. 
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(6)-Sect.on 5093M, 80 A crfR ( Old Empru. Victo"" 
.1Ii"e). 

The section i,B va~ant, but comprises the workings of the 
old Empress VIctOrIa Company. At the time of Mr. Thu· 
reau 's ex~mination (1884) the main workings were full ot 
water, thIS gentleman remarking that «operations had 
ceased for so,me time previously. JJ As nothing has since 
been do~e. httle can be. said about the workings at the 
present tIme, the shaft being full of water to the adit level 
53 feet from the surface. ' 

The section is situated on the coastal peneplain, to the 
south-west of the old Montagu Mine , and about midway 
between that property and the coast. The Trial Harbour­
Corinna Road passes within about 2 chains of the north­
wes~rn corner of the section, and was connpcted with the 
workmgs by a branch track. 
. The shaf~ wae sunk on a quartzose outcrop carrying rich 

tlll~ on a rIdge overlooking the Montagu Creek, the bed of 
which has been worked for alluvial tin 

Mr. Thureau, in his report, stated: - (21$) 
tt ~his company has erected the only steam winding and 

pumpmg plant o~ the Wes.t Coast, being supplied with 
steam from a Cornish flue bOller-lllult.itubular-for a hori­
zontal l2-inch ?ylinder engine driving a double winding 
gear and pumplllg gear with 7 -inch lifts. The shaft has 
been sunk to a depth of III feet, and has been opened out 
a4- the l05-feet level.. Water stood at the time of my visit 
at the .53-feet o.r l.dlt level , opf'>rations having ceased for 
some tIme pr~·llously. I was infonned by the mining 
~allager left, 1Il charge that the la5ilt tin ore beneath their 
nch sur~ace Ol~tcrop. had been met with at a depth of only 
?7 fee~ m theIr mam shaft, an~ that ~rom this point the 

lode had been followed vertically wlthout meeting any 
more ore. It would thus be seen that ore occurred from 
the surface down to 27 feet ; nOlle from there to the ad it 
level (53 feet) ; and none to and at the bottom level (105 
feet).. . . . . . . The lode below the 27-feet level is 
descnbed as nearly vertical, with an underlay of 1 in 3 and 
levels had been driven on its east-by-west course for a'total 
length of 160 feet at 105 feet from the surface. In these 
levels at 36 feet l in ' from the shaft, the supposed lode 
~as found to be of the same size, measuring from the hang­
mg-wall, as at the adit or 53-feet level, and that in the 

('Il)" Westel'n .\lflling I)ifftricts ," by G. TI,urelill. 1~H4, p. 10. 
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soft country to t.he north the anticipated junction with the 
north-and·south lode had not been met with." Mr. Thu­
reau then advises prospecting at the 30-feet level, suggest­
ing that as the nature of the ore below the 27 -feet level is 
different from that which was tin-bearing near the surface, 
a faull may have displaced the true tin-bearing lode. 
Apparently this advice was not acted upon. 

The machinery has long since been removed, and no 
opinion can be formed of the property in its present 
dilapidated state. The shaft is lined with sawn timber, and 
is divided into three compartments. Aneroid readings at 
the collar of the shaft indicate that it is about 500 feet 
above sea· level. Ore on the heap at the colJar of the shaft 
indicates that the formation belongs to the griesen vein­
type. Aggregates of white mlca and coarse sheaves of black 
tourmaline, up to 3 inches in length, are scattered through 
a quartzose groundmass, through which is scattered a little 
pyrite. A little green tounna.line is sometimes present. 
The ore is traversed by irr~ularfissures attimes, filled with 
black tourmaline. The stone does not look very promising 
for good tin values. The shaft has been sunk apparently at 
the junction of two lode-formations, the main one strik.ing 
north and south, and outcropping for about one· half mile 
down the course of the Montagu Creek. West of the shaft 
is another quartz· tourmaline out.crop, visible for a shoTt 
distance only, striking N. 600 E., wbicb should junction 
with the main lode at the sbaft, if continuous. Thecountry· 
rock in the immediate locality is medium-grained H white JJ 

granite with quartz-tourmaline nodules in places, but this 
junctions a few chains south of the sbaft, where a branch 
creek joins the }.1ontagu Creek, with coarse-grained 
If pink" granite, which continues to the coast. It is of 
particular interest to note that the main lode continues 
without any apparent interruption from the white into the 
pink granite. The latter rock here carries veins of aplite, 
as illustrated in Pboto. No.9, which was taken in the 
Montagu Creek just below its junction with the branch 
creek referred to above. 

About 100 feet north· west of tbe main shaft is a pros­
pecting shaft about 20 feet deep and a shallow adit. There 
is some rather favourable-looking green tourmaline vein­
atone on the dump-heap. 

About 4 chains south of the main shaft is an old trench 
cut to a depth of about 12 feet across the ore-body, about 
9 feet of stone has been exposed, but it is not certain 
whether this is the full width, as tbe trench is very much 
overgrown and partly filled with rubbi.h. 
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On the westen~ bank of the creek, in a direction S. 5· 
yv. from ~he malO ~haft,. and distant about 4 chains frca 
l~J an, adIt was dnven lUto the hill in a north-wester! 
dIrection, apparently to try and intersect a quartzose DV' 

crop e~posed 011 the hill above. An attempt was made b 
the WrIter to explore this adit, but the entrance was mu 
overgro~n and the air bad. The adit appears to ha 
been driven ,for abou,t 300 feet in a north-we6terly direction. 
through whIte, gralll~e with occasional quartz-tounnahlk 
nodules, but Without Intersecting the formation. At abou 
250 feet ~wo narrow parallel tourmaline veins were cut 
a~d a drive extel~ded sout~-west along their strike, but 
WIthout enco:untenng anythmg of a particularly promising 
n~ture. ThIS work seems to have been quite futile and 
",'lth the gradual slope of the hill at this point, it is 'ques. 
~lon~ble whet~e~ the email amount of backs obtainable 
Justified the dnvmg of the adit, even had the nature of the 
surface outcrop warranted it. 

~t is d.oubtful whether any further work is justified on 
thIS portIOn of the property. The property would have to 
be ~ork€d from a main shaft, as the topography of the 
localIty would !lot allow of economical working from adits: 
the backs ob~lllabl~ would be insufficient to justify their 
u~e. ~h.e~e IS no timber of any description in the imme­
diate VICllllty. even for domestic use, the nearest belt bein 
~~!~e slopes of the Heemskirk Range, about 2 miles dis~ 

North-west of the .shaft, and main workings described 
s?me fu~ther pros~ectll1g has been carried out on another 
tlll-beann~ formatIOn, these workings being locally known 
as ~he White ~ace Workings. The bed of the creek se Ja­
rating the roam shaf~ fr~m the adit described above has 
been ~orke~ for allUVIal tIn. Ascending the western slope 
there IS a faIr quantity of white quartzose detn··-I t· I' f hi h . . , l,Q rna erIa , 
some 0 w c carnes VISible cassiterite which is usually 
very black. The depth of this detrital material varies but 
would appea~ to ~verage between 12 and 15 inches. Cr~stals 
of bla?k casslterrt~ set free from the disintegration of this 
materIal are not mfrequently noliceable on the f 
Appa tl th· . I sur ace. ren Y IS rna-tena could be profitably treated if 
water could be got ch~ply on to the property, but this 
doe~ not ~ppear practIcable, as the quantity of material 
avallab~e IS not sufficient to warrant ani considerable 
expendIture. 

A t~ench on the ~illside a few chains llorth-west of the 
old adIt exposes a WIdth of 10 feet of a white quartzose for. 
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mation, which carries nests of tourmaline and of cassiterite. 
The ground mass apparently consists entirely of cassiterite. 
The tourmaline occurs in nests, radiating aggregates of 
fibres of greenish-black colour sometimes attaining a 
length of 3 inches, the ground mass consisting of fibrous 
green tourmaline. The cassiterite is very black in colour. 
and occurs in nests composed of aggregates of crystals in 
a ground mass of crystalline quartz, but without any other 
noticeable gangue mineral. These nests of cassiterite 
appear to be irregularly distributed through the forma­
tiOll. A width of 10 feet is exposed, but this does not 
appear to be the full width of the ore-body. 

Higher up the hill slope, and about 10 chains north-west 
of the old Empress main shaft, is an outcrop on which a 
little work has been done. The lode material consists 
essentially of white quartz, and in consequence the work­
ings are locally known as the If White Face" workings. 
They are situated in the norlh-wes~rn corner of the se~­
tion. An open-cut has been made lllto the outcrop, this 
cut having a length of 15 feet., a width of 12 feet, the 
height of the face being 8 feet. The strike of the formation 
appears to be N. 640 W., and if continuous the outcrop 
would intersect the main lode-formation worked by the 
old company, in the vicinity of the main shaft. It cannot 
be traced for any distance on the surface, however, and does 
not outcrop in the old road about 2 chains to the west. 
The width of the workings is between 15 and 20 feet. The 
lode material is not unlike that exposed III the 10-feet 
trench lower down the hill. It consists of quartz, atmar­
ently of two generations. The groundmass is fine-grain?d, 
resembling a sandstone in general appearance, .but conSIst­
ing of crystalline quartz. Scattered through this are larger 
crystals of glassy quartz, and occasional nests of crys~al8 
of the same mineral. A small amount of a soft scaly IDlC&­

ceous mineral, apparently pinite, is present in the ground­
mass in places, and is partic:ulady noti~able where c~ 
siterite. is developed. There IS. no apprecIable tourma:line 
developed, but fluorite is present in dark amethyst to lilac, 
and occasionally in pale-green cry.stal.s, s?attered through 
the quartzose groundmass. CaS81ten~ IS present some­
times in scattered crystals, and also. tn nests of cTY:stals , 
always very black in colour. Much of t~e s~ne carnes ?-o 
visible cassiterite, the nests of crystals belDg.lfr~gularl~ dlS­
tribu~ through the formation. Wolfram;te ,IS ,asSoCl~te~ 
with the tin, and its mode of occurrence IS slmll.ar: It IS 
present in sporadically distributed crystals, and In aggre-
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gates of small crystals lining vughs, associated with 
crystals of quartz and scales of mica. Occasion­
ally slight stains of copper are noticeable, and the pre­
sence of limonite indicates tha.t pyrite will be encountered 
at depth. 

About 20 feet north-west of the White Face is a prospect­
ing shaft sunk to a depth of about 15 feet, and now partly 
full of water. The lode material here is quartzose, and 
similar in general st ructure and appearance to that des­
cribed. above, but is pyritic. Chalcopyrite and pyrite are 
fairly abundant, disseminated through the quartzose 
groulldmass, and a little finely-d~vided. arsellopyri~ is 
noticeable. The stone shows occasIOnal Irregular vemlets 
of tourmaline and vughs of prismatic quartz crystals, and 
green and black tourmaline, the latter being coarsely 
cryshllised. No cassiterite is noticeable in any of the 
stone from this shaft. 

From what has been said, it will be seen that the fonna­
tion is of considerable size, but little has been done to prove 
its value. Tin and wolfram are undoubtedly present; 
although some rich stone is obtainable, the question to be 
decided is whether the average grade is high enough to pay 
for mining and treatment. Under present conditions 
charges would be rather high, and it is questionable whet.her 
the ore in bulk will prove payable. Although for a time 
open-cut methode could be employed. the ore to be w?n thus 
would be limited. and work would have to be earned out 
from a main shaft. There is nothing at present to warrant 
the erection of a plant, but a 1ittle further surface pros­
pecting is warranted. The writer would advise a careful 
sampling of the exposed face, and assay for tin and wolf­
ram. Two or three trenches to the south-east of the 
White Face along "the line of strike of the formation would 
give sOllle useful information ('oncerning the size and value 
of the ore-body in that direction. and might result In the 
location of better shoots of ore than that which has been 
partly opened up. 

(7)-Sution 4653M, 5 Acr,,-J. Campbr/l and H. 
Castle. (Old Cliff .'J;n,.) 

This section is ~itllated on thE' West Coast. the posi. 
tion of the south-west corner being actually out to 5"'.1. 

It is about 2 miles north-west of Trial Harbour. and 
about 15 miles from Zeehan. The Zeehan-Trial Harboul'_ 
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Corinna Road passes within about 2i miles of the property, 
with which it is connected by a track over the open b~~ 
ton-grass country, the track being of good grade, and avaIl­
able for cart traffic. 

The section form!' part of the property previously known 
and wo .. ked as tb. Cliff Mine. A battery and huddles 
were erected, and driven by a water-wheel, although the 
material mined allo crushed appears to. have been .merely 
tourmaline granite, in which tourmahne was I~lstaken 
for tin. Of the old plant, a 5-head bat~ery, wIth pro­
vision for an additional five heads (shaftlllg, cams, &c.) 
still stands on the summit of the cliffs, 300 feet above sea-
l"~. . 

The country-rock is white granite o~ Devolllan a~e, h~re 
containing abundant black tourmahne, both dIssemIn­
ated through the rock in small tufts and ag~egates, and 
also in nodules. The contact between gralllte and slate 
was noted less than -:\--mile to the south-east of the pro-
perty. " 

The tin-bearing velD now bemg prospected by Messrs. 
Castle and Campbell outcrops on the steeply-sloping cliff 
face, and has been prosp~cted to a small extent only, by 
means of a shaft and adIt. 

Althouoh tbe cliff face is almost precipitous here, at 
&.oout 50

0

feet below the level of the old battery floor, a 
poiut 011 the outcrop of the vein was located, and. a sh~ft 
sunk to a depth of 18 feet on rich stone, clean tm ~xlde 
being broken out by hammer and gad, and bagged dlr~t. 
Two bags of tin oxide per week were ~on f?r some time 
by Mr. Tames. working alone, at ~h~s pomt, by the 
laborious method mentioned. No dflvlllg has been done 
here, although the tin·bearing vein continues into t~e 
cliff face. From the small expos~re made, the ve~n 
appears to strike N. 580 \V., and dip south at about 80 . 

About 50 feet below the collar of this shaft, or 100 feet 
below the old battery, is an adit driven by Messrs. ~ast~e 
and Campbell on the course of the vein. The bea~l11g IS 

N. 670 W ., and tbe adit had been exlended at tbo. tIme of 
my visit for 36 feet. No crosscutting or S!Oplll~ had 
been done. The adit is driven on a shoot of nch till ore. 
The width is not exposed, but will p~obably be a?out 4 
feet. There is a central fissure carrYl1lg soft kaoh.n and 
rich tin; less than 2 lb. weight of thi~ mat.erial Yielded, 
on vanning, a little over 2 oz. clean tin oXIde. In cl.ose 
association with this is a well-defined ban? of. varytn.g 
width, of crystalliSE"d black tourmaline and rich till. ThIS 
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is v~ry rich stone, and is flanked on either side by about 
1~ . Inches, of q.uartz and black tourmaline, with tin oxide 
VISIbly ~lssemmated through the stone. This) in turn, 
:n:erges mto q~artz-tol1rmaline vein-stolle, with a can. 
slder~ble . quantity of muscovite mica, also carrying tin, 
merglllg lDto tourmaline granite. 
T~e tin 0?t.i~e is ,brown to black in colour, and of 

medlU~ gramSlz.e; It should be readily saved. In the 
face, nch tinstone was showing. 

AbouL 2 chains south along the cliff face, and at a point 
about 70 feet above sea-level, an old adit has been driven 
fo~ about 15 feet in white nodular tourmaline granite. This 
~dl.t does no~ expose any ore. and the reason for driving 
It IS uncertalll, unless tour!!" aline were mistaken for tin. 

On the ,summit of the cliffs, near the old battery, is an 
open-cut m nodular tourmaline granite, from which, I 
understand, the material excavated was crushed and an 
atte~pt made to save the black tourmaline, thinking it to 
be tlll. 
. It will be seen from the above description that very 

bttle work has been done on the section up to the pre­
sent although the prospects are undoubtedly bright. The 
length of the shoot of rich ore has not yet been proved 
From the pr~sellt adit, about 100 feet of backs are avail~ 
able for stOPIll~. From the nature of the occurrence (i.e., 
the type of vetil and the country-rock in which it occurs) 
~he~e IS sound reaS?ll for believing that the lode-channel 
IS lIkely to be contInuous, not only for some considerable 
l~ngth, but .that it will also continue to depth. The 
flcher ore wIll probably occur in shoots. One such has 
~ee~ partially opened up. These are likely to be of 
hmited length, but prospecting alone can show the dis­
tribution of values throughout the length of the vein. 

Not ouly is the vein-type favourable for a permanent 
ore-body, but the nature of the ore is such that it presents 
no treatment di~culties .. The ore is only moderately hard, 
and should be mexpenslve to mine and crush. The tin 
too, should not be difficult to save if a suitable treatment 
plant be installed. In the ore exposed up to the pre­
sent, I,Jyrite has not made its appearance. Such may 
occur III the ore at a greater depth, but there are 00 

~rounds for supposing it will be troublesome for some 
bme to come. 

With reference to mining faCilities, the property pos­
sesses advantages which will greatly assist in the economic 
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development of the mine. Although from the present 
adit only about 100 feet of backs can be obtained, from 
a low-Ie~el ad it a maximum of 250 feet should be avail­
able, according to heightl1 dtlerm ined by aneroid baro­
meter. The driving of a low-level adit as soon as possible 
is to be recommended. No tedious driving through barren 
country-rock is to be faced, but the adit would be on 
the courSe of the vein from the approach. 

For power, too, the mine is not unfavourably situated. 
Advantage should certainly be taken of natural facilities. 
Previously, the battery was erected on top of the cliffs and 
worked by water-wheel, water being obtained from three 
small dams, one below the other, in a small creek empty­
ing over the cliffs a few yards north of the tin.bearing 
vein. The amount of water available from this creek in 
its natural state is smal1~ but already races have been con­
structed to divert water from several branches of Packer's 
Creek, into this channel. There is a suitable site for 
a dam about I! mile from the property, which could be 
used for storage purposes. Although the amount of water 
available would not be sufficient to drive a large plant, 
it would probably suffice for the five-head battery it is 
proposed to utilise. Were this battery moved from the 
top to the bottom of the cliffs, a Pelton wheel could be 
installed to advantage, to make use of the available head 
of 250 feet. The ore, too, would be tipped direct from 
the adit iuto battery hoppers, without any hauling, such 
as the present position of fhe battery would involve . The 
pipe-line necessary would not be very long, on account 
of the steep slope of the cliff face. A site for the bat­
tery is available, although a limited amount of excavating 
and filling will be required. 

The property is one which can be heartily recommended 
for further prospecting. The developmental work !JO far 
carried out is not sufficiently extensive to warrant too 
large an expenditure on treatment plant and surface works 
at the present stage. Although rich tin-bearing stone 
has been exposed, and still shows in the face of the adit, 
its extent is still a matter of some uncertainty. From 
considerations already mentioned, it will be seen tha.t fur­
ther developmental work may be carried out at a com­
paratively low cost. 

\Vhile no definite forecast can be made as to the futu:-e 
of the mine, the outlook is undoubtedly very encouraging, 
and prospects appear bright. A vigorous campaign of 
developmental work is warranted. 
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(B)-Section 6206 ... BO .1 cr,,--J. C(m' l)bel/. 

Partly adjoining Section 4653M on the east, is an 
80-acres section, 6206M, charted in t he name of J. Camp­
bell, which , I understand , it is proposed to work in COl 

junction with Mes~rs. Castle and Campbell's property, 
described above. 

Traceable throughout almost the whole length of the 
section is the outcrop of a large lode-formation, which has 
a general strike of about N . 170 E., varying slightly from 
point to point. The lode is very quartzose, and carries 
abundant nodules of quartz and tourmaline (black and 
green), with some scattered aggregates of black tourmaline. 

Very little work bas been dOlle on this line of lode, 
although it presents some very encouraging features. The 
width is not exposed, but is probably 15 to 20 feet. 

About the centre of the section are some shallow work­
ings, known as Spencer Brothers' workings. These coo­
sist of a trench on the lode about 30 feet long, 3 feet 
wide, and 4 to 5 feet deep, with a second shallow trench 
cut at right-angles for about 1~ chain . From this excava­
tion, I am informed that between 2 and 3 tons of clean 
tin oxide were taken. On the heaps thrown out, some 
very rich specimen stone was noticed. The tin is very 
b lack, and occoJ {3 in masses of crystals occupying vughs 
in the white quartzose lode-material, frequently with pris­
matic crystals of ~uartz, and sometimes with crystals of 
green tourmaline also. It is usually of medium grain­
size. The tin oxide is sometimes well disseminated 
through the lode-material , occurring also with tourmaline 
and white mica (muscovite) . A striking occurrence noted 
here is that of rich tin in some of the green tourmaline 
nodules, quartz also being always present. 

Ten chains south, along the line of strike, ar"')ther 
trench, 15 feet long, by 3 feet 6 inches deep, partly exposes 
the lode outcrop. 

Seven chains further south still, and almost 011 the 
southern boundary of the section, several narrow parallel 
pyritic quartz-tourmaline veins, ~ome of which carry 
arsenopyrite , are exposed in t he bed of a creek. Thpq,e 
have a slightly differpnt strikE". viz., N. 11 0 E. , and pro­
bably belong to a different loop-system to that described 
o.bove. No t in was noticed ill any of the \'ein~, wh ich 
aggregate 11 feet, over i:1 total width (regarding vei n and 
country.rock) of 20 feet. 
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Seven chains due north of Spencer Brothers ' workings 
are some old workings, known as 'Vooding's. He~e a 
patch about 150 feet square has been strippe~ a~d SlUICed, 
water being brought by a race, about 1; mile .lll len~, 
from a branch of Packer's Creek. The materIal .slUIced 
consists of detrital matter, and not true wash , and IS com­
posed almost entirely of round quart~.tourmaline nodules. 
Some rich specimen tinstone was noticed on the heaps of 
tailings, similar to that at Spencer ~roth.ers' workmgs ; 
although the depth is shallow, good tin IS said to h~ve ~ee~ 
won from the alluvial treated. The source .) f thiS tIn IS 

not far to !Jeek, for just above the sluiced ground, which 
is on a sloping hillside, is a well-~efined lode ~)Utcrop .. of 
similar character to that of t.he big lode descrl?ed, bemg 
very quartzose, with ab.undant n~ules, so~etllnes stan­
niferous. The outcrop IS about 2:3 feet Wide here, a.od 
apparently strikes north and south. On the western SIde 
of the outcrop the lode jg pyritic, consisting of glassy 
quartz and scatte~ed cry~tals of pyrite, in ~ fine grouo.d­
mass of quartz, With a httle green .tourma.l me; mUSCOVIte 
mica is sometimes present. On thiS portlon of the ore­
body a shaft was sunk, but is now full of water .. FroD 
the amount of material on the surface the shaft IS pro­
bably not more than about 20 feet i~ depth. No 
tin was seen in this pyrItic ore, although It lIIay be pre­
sent. The outcrop of this lode does not appear further 
to the north . It is connected with the main lode pre­
viously described, although the outcrop can not be con­
tinuouslv traced.. While t he main outCI'OP apparently 
lies about 3 chains to the east, it is seen, 011 plotting, 
that this lode, if continuous, would junction with the 
main channel in the vicinitv of Spencer Brothe-rs' work­
ings. The rich tin occurring here may be at the inter­
section of two lode-systems. 

About 3 chains east of \Vooding's workings there is a 
lode outcrop on the summit of a lo~ h~lt, ab?ut 2':::;. f~t 
wide, st riking N. 130 E. JUllctlol1lng With thIS IS 
another outcrop of nodular quartz tourmaline, showing 
on the surface for 2A chains, and striking east a~d west. 
This has not been pr-ospected. 

It will thus be seen tha.t beyond the- old workings 
described as Spencer Brothers' and 'Vooding's, no work ~as 
been carried out on this sect ion to exploit the kllo.Wll tm­
bearing lodes. They certainly ar~ wort.h pro~pechng. It 
is quite unli~ely that payable till values win ~e found 
a long the whole line of outcrop , but the fact that'll places 
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~ch OTe does occur, should stimulate further work. It 
,s probable that shoots of good are will be found. 
After locating them by trenching, further prospecting and 
developmental work wi1l have to be carried out from a 
shaft, unless the lode can be traced to the cliffs as the 
country is comparatively level along and near the out­
crops. 

The ~idth ,of the main lode is co~siderable. Although 
at certam. POlllts the whole may be llllpregnated with tin 
~o ,8 SUffiCle?t degree to render the whole width payable. 
It IS more hkely that the payable tin will be confined to 
a smaller width within the ore~body. Obviously too 
little has been done in the way of opening up th~' pro. 
per~y to allow of an y ?on~~ent prediction being made ag 

to Its future, but the JUdICIOUS expendIture of additional 
money is warranted by present prospects. 

(9)-S<ction 3224>1, 20 Acres. (The old Cornwall Mine.) 

The main workings on this section are those of the old 
Cornwall Tin ?tfining Company, and were carried out in 
the early history of mining on the field. 

. As wiil be seen by reference to the general map of the 
dIstrict, the section is situated on the coast, at the mouth 
of Packer'~ Creek. The actual position of the workings 
on the seclIon could not be determined, as no corner-pegs 
were available, but the work has been confined to the 
south-western portion of the area. The old Cornwall 
Company fell into the serious error (unfortunately, only 
too prevalent on the South IIeemskirk tinfield) of spend­
ing a: considerable amount of money on the purchase and 
ere~tlOu of plant before having sufficiently dev~1('ped 
thelr. property to ellsure a supply of ore to keep the plant 
workmg. From the description given below of the actual 
\'\"ork done, it will be seen that the expenditure on surface­
works was certainly not justified. Further, the actual 
surface work done has nc.t been carried out to the best 
advantage. 

The plant of the old company was placed at the foot 
of the coastal cliffs. Of this plant, Mr. G. Thureau 
reported,e ll

) "An overshot water-wheel 40 feet in 
dia~eter, 4 feet breast, works a lO-head battery, from 
whIch the crushed ol'e IS fed to two FTue's vanning con­
centrators. The thereby impoverished sands are 

("') .. Hp.port (In the Present Condition of tllt' Western .Mining Districts " 
by G. ThUN'8U. June. 1884, n. 9. • 
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then 9Upplied to two of Borlase's huddles, the four arma 
o~ which. are furnished with split canes, instead of bag 
glOg or Iron scrapers, and finally, cleansing the ore and 
of slimes are effected on a third Borlase's or slime-table, 
followed by a treatment in a hydraulic II cleaner," and 
a series of settling-boxes." 

The cost of such a plant must have been considerable 
at the time when it was erected, particularly when the 
inaccessible situation is considered. The old water-wheel 
has been burnt out, and the plant, as a whole, is in ruins. 

For driving the water-wheel, water was drawn from 
Packer's Creek, which was dammed, the water being taken 
round the hill in a flume for 2 or 3 chains, and then 
through the hill by means of a tunnel about 80 feet long. 
Thence it was led to the plant, more than 100 feet below, 
11(.1 U96 whatever being made of the available pressure. 
Water could have been brought · from both Packer's and 
Gap Creeks, and a head of probably 250 feet obtained 
for a battery on the sea-shore. Referring to the work 
carried out, it was noticed that the tramline by which 
ore was trucked from the open-cut to the battery. had 
an up-grade to the battery, involving unnecessary work . 
Again, one of the adits is driven on a down grade, but as 
it is only a short distance below the brow of the hill, 
water has not been heavy. 

The section is situated well within the granite area, 
the rock here being medium-grained, and carrying abun­
dant nodules of black tourmaline, and sometimes sheaves 
of coarse pencil-like crystals of the same mineral. 

Advantage has been taken of the topographical features 
in carrying out mining work, although little real exploita­
tion work has been carried out. 

On the north-western bank of the creek, within a few 
chains of the edge of the clitTs, some open-cut work has 
been carried out on nodular tourmaline granite; no lode-­
formation is exposed. 

On the opposite bank of the creek, and about 20 feet 
.above creek-level, an adit was driven east. This is inac­
cessible, as a fall has nearly blocked the entrance, and 
the adit contains a considerable quantity of water. 

About 40 feet higher up the hill is another adit driven 
in a very irregular fashion on a down grade. The adit 
has a total length of 55 feet. Although of irregular width, 
the general bearing for a distance of 20 feet is E. 460 E., 
and for the remaining 35 feet to the face, the bearing is 
S. 630 E. Near the entrance, the drive cut through a 
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8at quartz-tourmaline vein of irregular width, whose dip 
cannot be definitely determined on the exposure avail­
able for inspection. It consists of hard stone, of white 
quartz, and disseminated black tourmaline, and nodules 
of the same mineral. Tbe formation does not look very 
promising for tin. -

At 15 feet from the entrance a mass of black tourmaline 
was encountered, and some of it appears to have been 
mined, and from the state of the heap outside. it would 
appear that it has been regarded as ore, and some, at 
least, of it has been sent to thp. battery. The full extent 
of this mass of tourmaline • ..: not exposed. It is exposed 
for a height of 9 feet, and a width of 10 feet. The mass 
is intersected by veinlets of green tourmaline, with a 
general strike of about S. 500 E . The tour.naline occurs 
in aggregates, sometimes with granular white quartz, and 
often in masses of slender prismatic crystals radiating from 
a centre. These crystals sometimes attain a length of 
4 inches, and these radiating and intergrown masses form 
very handsome cabinet specimens, the finest seen by the 
writer in a district where tourmaline is exceptionally well 
developed. Photo. No. 20 shows two specimens from this 
spot. The spaces between intersecting tourmaline crystals 
are somelimes occupied by small geodes of quartz, which 
are lined with minute prismatic crystals of tLe same min· 
eral. No pyrite was observed, but a. small amount of 
limonite suggests that it may be present. 

The last 15 feet is driven through nodular tourmaline 
granite, with fissures on both walls, the latter being some­
what kaolinised, and showing some muscovite mica j no ore 
is exposed. 

These workings are in very bad repair. 
The reason for driving this adit at this point is not 

clear, for it would not yield more than about 20 feet of 
backs. 

On the dump· heap at the mouth of the ad it are abull­
dant specimens of radiating black tourmaline in a ground­
mass of quartz and black tounllaline. To try anr{ iietcr· 
mine whether tin was present in the varieties of %on'~. a 
sample of the vein·stone, consisting of quartz and black 
tourmaline was broken from the stone exposed on the 
heap, and submitted to the Government Assayer, who 
reported-

Tin ..... _ ... ... ... 0·48 per cent. 

A second sample was broken from the exposed aggr&­
gates of black tourmaline. as distinct from the veinstone 
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referred to above, as it was reported that much fine tin 
was present with the radiating tourmaline. This sample 
was assayed by the Goverl1ment Assayer, with the follow­
ing result:-

Tit. ..... 0'24 per cellt. 
These values are certainly not encouraging. 
0J1 top of the hill are two trenches, exposing similar 

quanz-tourmaline stone, consisting of white quartz and 
black tourmaline, and rather more green tourmaline than 
ie shown by the stone exposed in the adit below. The 
strike of this formation appears to be about north-west. 

The ore from the workings described was taken across 
the creek in trucks, which were pushed on an up-grade 
to the tunnel, through the western hilltop, and through 
this tunnel to the battery below. 

In this tunnel, which also provided a path for the water 
utilised for the waterwheel below, the granite is seen to 
be traversed by a number of narrow pyritic veins. About 
a dozen of these were noticed, varying in width from 3 
to 12 inChes, and approximately paraJlel, with a 9trike of 
N. 830 W. These are worth testing for tin. 

On this hillside (the north-westenl) there has been a 
little desultory shallow trenching on a white vein of 
quartz, which carries nests of coarse radiating black tour­
maline. 

The tunnel mentIoned above was utilised in recent years 
as a cOllvenient channel by which the creek water was 
diverted. Theil the natural bed of the creek below this 
point was worked. and some good alluvial tin won. ~is 
is not surprising, when it is remembered that the creek 
heads and flows during its whole course through tin-bear­
ing country. 

About 6 chains north-east from the workings described 
above, are several trenches on thE" bank of Packer's Creek, 
exposing a very promising-looking veill of quartz and 
green tourmaline. Some cassiterite was noticed in some 
of this stone, and the formation is worth exposing fur­
ther. 

(1O)--8«lio .. 4323101, 80 A cr<8. 

Some old workings were noticed at a point about I! 
mile north -west from the Cornwall Mine, along the coast. 
A hurried visit only was paid to the locality. Although 
no corner-pegs were seen,. the workings appear to be on 
Section 4323M, and conslst of a smal1 open-cut, some 

)( 
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trenching, and a shaft (now full of water). Some of the 
qua.rtz-tourmaline stone looks rather promising. for tin, 
but it is worthy f)f particular note that molybemte .()('c~rs 
in some of the lode-material on the surface. It 18 dlS­

seminated throuP'h the rock in the specimens, no pure 
mineral being se:n. It was not located in, situ. A look­
out should be kept in the vicinity, as rich patches may 
occur but unless richer material occurs than that seen 
in th~ loose material referred to, it will not pay to work. 

No information is available with regard to any tin won 
from the section. 

(l1)--8e.tio" 463 n.c.-R. Olarke. 

This section is situated about a mile south of the Fed­
eration Mine, and comprises a strip 1 chain in width and 
40 chains in length, along the cours~ of the Wakefield 
Creek. It is on the button-grass plam, but at the foot 
of the Heemskirk Range, and immediately below the old 
Wakefield Company's workings. A small area of alluvial 
ground at the head of Mr. Robert Clarke's section was 
worked hy the old Wakefield Company, and more h?s 
since been worked by the lessee. The ground vanes 10 

depth from point to point, but would, perhaps, average 
between 8 and 10 feet in the exposed portions. The over­
burden varies in thickness from a few inchee to several 
feet. The surface is covered with a thick growth of 
button-grass, and sc~ub is fairly thick in places t<:>wards 
the head of the sectIOn, altbough the lower part IS free 
from scrub. 

The wash is of the usua.l nature in the district, con­
sisting of sub-angular and rounded fragments of qu~rtz 
and quartz-tourmaline , usually of medium to small size. 
No large boulders were noticed . 

The tin appears to be present mainly in t he lower l~ye~s 
of wash, which rest on a granite bottom. The tm IS 

partly gr~nular, varying from brown to bl~ck in colour, 
and partially-rounded nuggets of pure oXlde are some­
times found. Specimen pieces of tin oxide, with attached 
quartz-tourmaline veinstone, indicate clearly the source 
of part, at least , of the tin values of the w~sh. It ?as 
been derived (rom tin veins in the surroundmg gramte. 
Some specimens show botryoidal cassiterite, ve,ry s~milar 
in appearance. to some of that found at Mayne s Mme. 
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The extent of the wash is small , being confined to the 
bottom of the valley , and its average width would pro­
bahly be less than ~-chain. 

The supply of water available for working is small, 
being that of the Wakefield Creek, an insignificant. stream 
in this locality. It heads in granite country, and the 
supply of water rapidly decreases in dry weather, being 
insufficient to enable work to be carried out on a proper 
scale. Even were water available, the extent of ground 
would not warrant dredging operations. The actual \.in 
values are not known to the writer, but do not appear 
to be very hi~h, and although rich patches may be found 
at intervals, it is unlikely that under the existing condi­
tions the deposit will pay to work. 

Reference may be made to the prevailing idea that cer­
tain clumps of bushes growing on the hillslope just above 
the alluvial ground described above, indicate the pre­
sence of further alluvial ground. A fter examining the 
locality, the writer is of opinion that there is nothing 
unusual in the occurrence of the clumps of bushes, and 
that they cannot be regard-ed as indicative of alluvial 
deposits. 

(12)-Old Wakefi<ld Mine. 

The workings of the old \V akefield Company (now 
deserted) were visited by the writer. They are situated 
in the deo!8 bush on the southern slopes of the range, 
about !-mile south-west of the Cumberland Dam embank­
ment, though at a considerably lower level , aneroid read· 
ings showing about 920 feet above sen-level at the old 
battery site. The workings may be reached by a track 
turning off the old Montagu Road , which was constructed 
at considerable expense up the steep hillside, being situ­
ated only a few chains to the east of thi s road. 

Alluvial tin was found on the Bat below, and this appears 
to have been traced up the spur until the lode-formation 
which bas been worked was located. SOllie more recent 
workings in this a.lluvial ground are described below.(217) 

The Wakefield Company acteu as many other of the 
earlier-formerl companies ou the South Heemskirk field, 
and erected a plant to treat tin ore, which had not been 
mfficientlv oreaad up bv mining Cp"I"ttions. As a result 
of this short-!;ightp-t policy. t',~ ~fl n'~ fate o\'ertO'Jk this 

("') J -ilL· i Njra, p. :~. 
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company as overtook so many others in the district, and 
although a very promising tin-bearing ~ormation was 
exposed, little real mining work was carrIed out before 
the available capital was exhausted. The plant has been 
removed, but consisted of a 5-head battery worked by a 
lO-hors~powe!.· portable engine, one huddle being used as 
a concentre.tor. 

Lodt.- The "Norkings are but a few yards above the site 
of the old battery , and are partly open-cut, and partly 
underground. 

The formRtion belongs to the quartz-tourmaline-cassiter­
ite vein-type, although in places it carries a little white 
mica in addition to the three minerals mentioned in the 
designation of the vein-type. No pyrite was noticed. 
The strikp. of the veiD varies a little from point to point, 
but on the average is north and south, and judging by the 
exposures available, the dip is about vertical. 

On the western side of the open-cut is a vein left stand­
ing in several places, varying in width from 6 to 15 inches. 
It shows a narrow central vein of tourmaline, with vein­
rock of quartz, green tourmaline, and some white mica 
on either side, which merges on either wall into altered 
granite, in which the felspars have been replaced by 
aggregates of green tourmaline. This mineral sometimes 
forms the bulk of the rock , and occurs in massive form. 
eome quartz is present, and the stone shows fairly abull­
dant cavities, which may be partly due to the oxidation 
andl removal of some constituent, although many are true 
miarolitic cavilies, encrusted with minute glassy prismatic 
crystals of quartz. 

On the surface above the adit, about 15 feet of IOOe­
material is exposed. There is a narrow central vein, this 
vein-stone consisting of dense green tourmaline with a 
little quartz succeeded on either side by a band from 3 
to 4 inches ;ide, composed of ~uartz, with both black and 
green tourmaline, and in places of crystallille white 
quartz. This is fo1Jowed on either side by vein-rock, com­
posed essentially of dense green tourmaline, but with a 
little quartz, the laUer frequently showing skeleton forms, 
apparently of felspar. These forms suggest that the outer 
portion of tl,e felspar crystal~ n:t! been replaced by quartz, 
the central portion by green tourmaline. The stone is 
quite similar to that which is exposed in the Eastern 
Workings at the Federation Mine. Outside this zone the 
vein-rock again alters somewhat ;n character, although 
still composed of quartz and green tourmaline. The latter 
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here occurs in aggregates, which clearly replace the fel­
apars of the original granite, retaining the crystal form 
of the felspar crystals. The rock here contains scattered 
micaceous aggregates (pinite). This band is several feet 
wide on either side, and merges into soft, altered granite, 
~arrying a little green tourmaline, this, in turn, merging 
mto the normal grani Le of the district. Cassiterite shows 
freely in some of the stone. all(~ the formation of the whole 
is very promising. At this ~pot it has been trenched 
along its course for about a chain, and partly opened up, 
but the scrub in the locality i. den ... , and the full width 
of the formatlon has not been exposed. It appears to be 
about 15 feet. A hole sUllk to a depth of about 6 feet is 
saId to have exposed good tin, but is now overgrown, and 
partly filled with rubbisb. 

Just above the site of the old battery is an open-cut, in 
the fonn of a long trench, on the course of the vein, 
taken out in several benches up to 9 feet in depth. For 57 
feet this cut bears N. 100 W.: when it bends somewhat to 
the east. On a bearing N. 120 E., it continues for 41 
feet to the mouth of an ad it continued on the bearing on 
the strike of the vein. Unfortunately, the bottom of the 
cut is not available for inspection, as it is partly filled 
with water and with surface rubbish. As nearly as can 
be judged, the average width of the vein has been about 
20 inches in this part of its course. Reference has 
alrea~y been made to a vein left stand ing vll the west wall 
of thls cut. This appears to junction with the main tin 
vein at the mouth of the adit, forming a body of stone 
about 5 feet wide. 

TI~e ad it is inaccessible, being partly collapsed, and 
holdmg a good deal of water in the bottom. Information 
given the writer by one who was familiar with the work­
ings indicates that the adit was driven a total distance of 
between 45 and 50 feet ; that it takes a bend to the east 
about 20 feet from the entrance; and that the vein in the 
face is about 3 feet wide. 

No other work appears to have been done on this pro­
mising lode-formation. No record is available as to the 
tonnage of ore crushed, or the amount of tin WOll. The 
heap of tailings is not large, and some attempt has been 
made recently to re-treat them in a crude way apparently 
with little success. ' 

Alluvial.-The cursory examination made of the sur­
roundings indicales that there is a good deal of stan­
niferous detrital material scattered about on the hillside 



358 

below the old lode workings, a good deal of which has been 
derived from the lode described. 

About 6 chains below the old battery site a small area, 
about I! by 3 chains, bas been worked in co~paratively 
recent years. The writer was informed that thJS work was 
carried out by Mr. U. Gillham. The alluvial--or , strictly 
speaking, detrital- material varies in depth round ~he 
edges of the worked paddock from 1 to 2 feet, averagmg 
about 20 inches . Tho<> material is angular and sub-angu­
lar, and consists mainly of qu~rtz-tourmaline and quart,z, 
resting on a soft, coarse gramte bottom. Some good tm 
was won from here, some of it being fine, but the majority 
of it in the form of angular nuggets, and sometimes in 
slabs grey to reddish in colour, without attached gangue, 
the largest slab measuring 5~ by ll! inche~, and being 
i-inch in thickness. These slabs have eVIdently been 
derived from veins of cassiterite, freed during the degra­
dation of the containing lode-formation. A good deal 
of the cassiterite has probably come from the lode-forma­
tion described as narrow veins of cassiterite were noticed 
in the quart~-tourmaline lode-material. This patch of 
detrital material was ground-sluiced. 

Although the thickness of material is not great, thece 
is a good deal of tin contained in the detrital material 
lying about on this hillside which would pay to work 
if water could be got on to the ground cheaply. ThIS 
does not seem practicable, however. 

Facilities for economically working are fairly good, and 
although ~he vein was. not samp~ed, it i~ sufficiently pro­
mising to warrant thIS work bemg ca:rried out on . the 
exposed portions. If values are suffiCiently encouragmg, 
the outcrop should be traced further than it is at present 
exposed, before commencing explo~tation at .a dep~h .. No 
question of a plant sho~ld be conSIdered until pre~Im1Dary 
sampling and prospectmg work hav.e ~een carrIed out, 
and supplies of ore ensured by explOItatIOn work. 

(13)- 8ect;0" 5426 .. , 40 Acre •. 

This section is au the Cumberland Dam plateau, about 
i-mile west of the embankment, and adjoins Section 
5765 .. (J. H. S. Muuro), on the south. The seclion i. 
entirely within the granite area. 

The only work done has been cO~lfined to a surf~ce 
trench on a tin-wolfram lode-formatIOn. About 8 chams 
from the northern boundary, and bearing about S. 320 E. 
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from the north-western corner-peg, is a trench cut into a 
white quartzose formation, which carries a little green 
tourmaline, and both cassiterite and wolframite the former 
in small amounts only, so far as opened up. 'The trench 
aas not been extended completely across the formation, the 
width of which cannot be definitelv stated, but is ahout 
60 feet. The outcrop is near the summit of a ridge, and 
the trench has beeu extended for 45 feet for a maximum 
depth of 9 feet, when 4 feet of stone is left underfoot, and 
the trench continued nearer the surface for another 8 feet 
in length. 

Wolframite is not noticeable in sit'u in the trench, but 
some rich ore is lying Oll the heap, evidently won from 
one portion of the formation exposed. Some of this stone 
assays as much as 20 per cent . tungstic acid. The tin 
content would be about! per cent., although some rich 
spooimens were noticed. The wolframite occurs in masses 
of crystalline quartz, and is in moderately coarse crystals. 
Cassiterite is in granular form in green tourmaline veins, 
and in small brownish crystals encrusting prisms of quartz, 
which project into geodes. 

A more detailed description of the lode-material, and 
a discussion of the mode of origin, is given elsewhere. 
It has been shown that the ore-body is closely allied to 
the more normal tin veins of the district. 

It will probably be found that the wolframite is not 
evenly distributed over the whole of the quartzose 
material , for that on the edges of the formation repre­
sents altered (silicified) granite. There may be one or 
more central veins filled with tourmaline or quartz and 
tourmaline, which represent the fillings of fissures by 
which the cassiterite and wolframite have been introduced, 
and the richest are is likely to be found in the vicinity 
of these veins. A little pyrite may also be present. 

The formation strikes N. 800 W., and, as exposed in 
the trench, it appears to dip south at 280 . It is , how~ 
ever, not certain that this is the Dr-rroal dip of the forma­
tion. 

No further work has been done on the formation. The 
outcrop east and west of the trench is covered with button­
grass. but the well·marked ridge formed by the hard 
quartzose material is very distinct for about a chain east 
and 30 feet west. 

Too little is known to enable a very definite opinion 
to be expressed, but the formation has distinct possi­
bilities, and as a purely prospecting proposition is worthy 
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of a little further attention on the surface. It is worth 
willIe completing this trench and exposing the outcrop 
at one or two points east and west along the line of 
strike, to try and determiuf" whether a definite shoot of 
ore exists, and what its length may be. 

Underground work is Dot warranted at the present 
stage, but should surface prospects be sufficiently encourag­
ing to justify such work in the future, the property is 
admirably situated to allow of exploitation by deep. level 
adits. 

There are several other outcrops on the property which 
have not been prospected, hut which may carry values. 
A parallel outcrop about I! chain south also strikes 
N. 800 W., and may represent a faulted portion of the 
formation exposed. It is well marked for 3 chains. 

A few chains to the south-west is another similar out­
crop, exposed for 4 chains, striking N. 290 E. 

About 4 chains south from the wolfram trench is still 
another quartz-tourmaline outcrop, which bends into an 
arc of a circle. This (Ioes not appear to have been tested. 

(14)-Section 5360 .. , 80 .lerrs. 

This section is not held at the present time It is to 
the north-east of Sweenev's Mine, and is situated immedi­
ately to the south-east of, and adjacent to, the Cumber­
land Dam. The country-rock is granite, mainly of the 
pink variety, with veins and irregular nodular masses of 
aplite, and veins of tourmaline. The section is traversed 
in its northern portion by the pack-track connecting the 
Federation Mine with the main road near the Agnew 
Creek, and it is on the side of this track that the only 
work known to the writer has been carried out. This is 
II. small cut of a few feet into a big pyritic formation 
about 2 chains within the northern boundary of the sec­
tion. This formation strikes north-west, and appears 
to be from 30 to 40 feet wide, but bas U'Jt been cut across. 
It cannot be traced <,n the surface to the north-west or 
south-east, but no further prospecting has been carri~ 
out. The lode-material is densely pyritic, the pyrite being 
in well-formed crystals. In the pack-track several nar­
row pyritic veins are noticed, striking north and south. 

This formation is worth exposing and sampling in sec­
tions, and if values are satisfactory, it should be pro­
spected [or along the lille of strike. 
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(15)-5'Il'nneY'8 Mille: Section8 1141M, 1142M, 11813.1, and 
1I88M. 

As wil.l b~ seen .by reference to the accompanying maD 
of the dlstnct, tins property is situated on the southern 
slopes of Mt. Agnew, about i-mile south of the Cumber­
lan~ Dam emballkmeu ... : There are four sections forming 
& sIngle group, compnsmg 80 acres. The individual sec­
tions are 1141;\1, 20 acres, and 1142M 20 acres ~ach 
charted in the name of D . eweeney, joined on th~ south 
?y 1187M, 21 acres, and 1I88K, 19 acres, each chartxl 
m the name of D. B. Sweeney. 

Most of the work carried out has been about the centre 
of the group, and about on the boundary-line between 
1141M and 1187M. 
T~e country-r?ck. is the normal coarse-grained pink 

granlt..e of the dlstTlct. As well as a little biotite it }Rr­
ries. aggregates of black tourmaline. Flakes or'molyb­
denlte have been reported from the granite on this pro­
perty, although noue was seen in 8itu by the writer . A 
coloured plate representing granite from this mine h3.S 
recently appeared in a book on the <I Building Stones vf 
Austral.ia. "(31') The specimen figured was collected by 
the WTlter from Pyke's Creek below the workings 
described. ' 
T~e topogr~phical features of the locality favour ~co­

nomlcal workmg, although making the property difficult 
of a.cc.ess. N.ear ~he northern boundary of the sections 
preclplt?US chffs nse to a height of about 350 feet. Over 
these cliffs the water of the Cumberland Creek being the 
overflow. of the Cumberland Dam through th~ by-wash, 
plunges mto the valley below. From this point the creek 
is known as Pyke's Creek. These falls have not been 
utilised for power purposes, since the flow of water WOUld 

obviously vary considerably, and almost, if not entirely. 
ce~ if the dam were at all largely drawn upon by com­
pallles ou the western slope of the range. Below the falls, 
however. a small race has been constructed giving a head 
of 90 feet at the battery in the creek ' 

~ccording to .aneroid· readings, the· lower tunnel beinf! 
dnven at the time of the writer's examination is about 
320 feet above the coastal plain, or, approximately, 1100 
feet abov.~ sea-level. 

Timber and scrub are abundant in the locality. 

(tI.) " The Building Stones or A tlstralia," b.,' H. T. Bakel'. 
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Access to the property is given by a pack-track con­
necting with the Zeehsll-Trial Harbour Road, a few chains 
west of the turn-off to Mayne's Mine, on the hill to the 
west of Pyke's C'reek . This track is steeply graded after 
leaving the plain. ~tore8 and tin, as the case may be, are 
packed or sledged up or down this track from the road. 
There is also a steeply-grad3d foot-track connecting to the 
north-west with the old Cumberland tramway, and so with 
the Federation pack-track. This route is seldom used. 

A plant has been erected in the bed of Pyke's Creek, but 
is, unfortunately, in a bad state of repair. It consists 
of a 5-head battery (the stamps being rather light and 
of an old pattern, with screwed tappets) driven by a Pel­
ton wheel. The latt.er is operated by water from the race 
referred to, under a head of 90 feet. A Wilfley table was 
used for concentrating, and was driven off an eccentric. 

Lode-ff)Tmation.-The lode-formation, upon which some 
work has been done, is of compl\}x nature, containing 
abundant sphalerite (zinc blend e) and pyrite, with small 
quantities of galena, stibnite, chalcopyrite, and cassiterite, 
the gangue minerals being quartz, siderite, fluorite, tour­
maline, and chlori~. The formation occurs in granite, 
which has been altered by the ore-bearing solutions. 

The lode-formation was located through the tracing of 
alluvial tin, which occurred in the bed of the creek. The 
work done on the alluvial is described below. 

On top of a hill, rising a little over 100 feet above the 
creek, Lhe formation was exposed in a shallow trench. 
This trench does not expose the full width of the forma­
tion, which may be from 15 to 20 t3et. This trench is 
about 15 feet west of the corner-peg in the centre of the 
group of sections described. No other trenching has been 
done to expose the true line of strilca, which appears to 
be about north and south. There is nothing to show 
the dip of the formation. 

The ore, as exposed in this trench, consists essentially 
of black sphalerite in a groundmass consisting partly of 
quartz and partly of a soft brownish decomposed mineral. 

A little crystalline pyrite is noticeable in some specimens, 
while in others fine radiating aggregates of stibnite (sul­
phide of antimony) are abundant with the sphalerite, the 
needle-like radiating crystals attaining a length of ,-inch. 
These crystals are \lsually tarnished, and the ore is all & 

good deal weathererl. Some of the sphalerite is tarnished 
to a purple co]ou~, and has been mistaken for bornite. 
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~hemiC&1 tests sh.o\\' that traces of copper are present. It 
l~ worthy of I:'art.lcular note that this sphalerite ore carries 
tlll. No cassIterIte was visible in the ore axamined from 
this trench, but assays have shown that tin is present to 
the extent of about ·75 per cent. :rhe hillside here slopes at about 300 , and at. ~veral 
pOlD~S ou the sl?pe, almost along the east and west bound. 
ary-hne separatlllg Sections 114hl and H87H, a little sur­
face work has been carried out. This has taken the form 
of shallow trenching, and the cutting of one or two small 
cuddies in the hillside. 

Although granite, which appears to be normal, is visible 
on the. surface below the brow of the hill, lower down a 
formatIOn has been cut, but not fully exposed, which 
appears to be about 20 feet wide. It carries abundant 
sphalerite and. pyrite,. but. on. the average is low in tin 
va.lues. AnerOId readmgs ll1dlcate that this is about 60 
fe~t above the lower tunnel, and it is probablv continuous 
WIth the formation passed through in thai adit. As 
exposed at ~he surface,. the ore. is evidently partly oxidised. 
Coppe~ starns are notlOeable 10 places, derived from the 
OXIdation of a small amount of chalcopyrite and parUy 
from. the pyrite, .whic~ appears to carry traces of copper. 
The groundmass III whICh the crystals of pyrite and blende 
are e~bedded. is mainly quartz. 

An mtereshng Occurrence on the hillsid.a is tbat of a 
series .of narr~w vein~ filled with sphalerite and cassiterite, 
'Sometimes WIth pyrite, and a little galena is sometimes 
present. Quartz m~y or may' ~o~ be pr~sant. The granite 
IS us.u~lly altered lll. the VICIDlty, belllg kaolinised and 
c~loflbsed. These vems may be as much as l~ inch in 
WIdth,. and assays up to 63 per cent. tin are reported in 
some mstances. These veins appaar to cut through the 
large pyritic formation referred to. The occurrence of 
cassiterite with sphalerite, pyrite , and galena is unusual. 

.A few feet .above the cr6l3k level an adit was being 
dnv?n at the tIme of the writer's visit, with the object of 
cl1 ttmg ~t a depth the stanniferous sphalerite ore-body 
exposed 10 the trench on the summit of tha hill. It is 
~ssum~d that this will be intersect-ed at 200 feet, but this 
IS obVIously .uncertaiu, as the dip of the ore~body had not 
been determmed. This ad it had been driven 150 feet in 
a general northerly direction at the time of the writer's 
visit to the property. 

For 4 feet from the entrance tbe 9d:t bears N. 120 E., 
and for the following 45 feet, due north. It then bean 
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to the east again, and 'he bearing to the face waa 
N. 90 E. 

For 40 feet the ad it was driveL through normal pink 
tourmaline granite. This n:lI3rges into an altered granite 
carrying abundant crystals of pyrite. From this point 
to the face, the granite is altered. Quartz grains lore 
usually distinguishable, and occasional fragments of black 
tourmaline, but the groundmass of the rock is converted 
to a greenish~yellow mass of kaolin. In this rock very 
interesting nodular masses occur at illtarvals, containing 
tourmaline, siderite, fluorite, and quartz. These nodule. 
have been described in greater delail in anotli3r part of 
this report. ell) 

Where the alteration bas been most intense in this zone, 
no quartz remains in the rock, which is thoroughly kao­
linised In such cases, however, pyrite is usually abun­
dant in well-formed pyritohedral and cubical crystals, and 
aggregates of amethys(l-coloured crystals of fluorite are 
not uncommon . Sphalerite is sometimes pl\...~nt. 

At 99 feet a short crosscut has been driven west for 12 
feet in altered granite. At this point some promising 
tinstone was met with. It occurred as a narrow vein in 
the roof of the drive, and a few incoos of rich tinstone 
in the floor. The cassiterite is very fine, and brown in 
coloUl'. Associated with it is a very small amount of 
fine pyrite. The stone on either side of this vein carries 
abundant cubical and pyritohedral crystals of pyrite, The 
width of the formation appears to be about :3 feet. Its 
strike is north and south, and dip about vertical. Micr03-
copical examination (220) has shown that the tin is 
extremely fine , and that it is disseminated through • 
micaceous ground mass, in which shreds of white mica. 
quartz, and a very small amount of tourmaline, are pr&­
sent. It is a pinitoid vein. The tin ap}>3ars to have been 
introduced by a narrow fissure, and from this to hav-e 
impregnated the rock on either side. Careful and sY" 
tematic sampling is recommended to determine the exten 
of this impregnation, and to determine whether the hD 
values ~re concentrated over a width sufficient to pay for 
extraction. 

From this point to the face of the drive, the granit.-
is much altered. Tourmaline-sidente-fluorite norIul 
occur at intervals. 

Some specimens of ore passed through in tbis partieul." 
zone were given the writer. Although not very wid. 

('") nat' )lIpra, fl. 160. (till) rid" I/vp,.a, p. HH}. 
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these evidently are from a vein or veins, which may be 
continuous with the formation exposed on the hillside. 
The vein-filling is composed of black sphalerite, crysLaI­
lised pyrita, radiating stibnite, and traces of chalcopyrite 
and cassiterite (the latter not visi1:ile, but shown by tests 
to be present) , in a groundmass of light-brown siderite 
and amethyst fluorite. The ore is very striking in appear­
ance. Reference is made to it in another part of this 
report. Tin is present, but apparently in small amount 
only, and it is questiuhable whether it will pay to treat, 
occurring in such a complex ore. Richer veins may, how­
ever, be intersected as work proceeds. 

In cutting a channel for the water, on the opposite hill­
slope to that Oll which the work described had been car­
ried out, a formation was discovered a few feet above the 
penstock. This is of considerable width , but had not 
been completely exposed at the time of the writer 's visit. 
Fairly abundant sphalerite and pyritohedral crystals of 
pyrite are scattered through a chloritised groundmass, in 
which a little quartz is distinguishable. 

The format.ion is certainly well worth trenching across 
and sampling to determine the tin content. The central 
fissure from which the mineralisation has taken place may 
be located, and it is not unlilrely that it may be found to 
carry good tin values. The oxidised outcrop only was 
seen, but the iormation appears to be of the same type 
as that on the opposite bank of the creek. It appears 
to be about parallel to the latter. If surfr.ce prospocts 
warrant it (but not before the formation bas been tested 
on the surface) all adit could be driven to intersect it at 
about 90 feet below the surface. 

With reference to further work, the writer would recom­
mend that attention be confined to the surface for the 
present. Systematic surface trenching along the line of 
strike of the lode-formation should be carried out, and 
underground work remain in abeyance until some further 
information has been obtained as to the behaviour of the 
formation at the surface. Information is required , not 
only with reference to the structural features of the 
formation, but also with regard to the lateral distribution 
of the tin values. In an ore-body of this particular type, 
it is possible that shoots of tin ore may occur which will 
be comparatively free from the sulphides occurring so 
abundantly in exposed outcrop, or in which at least the 
tin values may be higher than in the ore exp09~d up to 
the present. Such information would obviously be of 
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immense value, in plann~ng further underground work, and 
should be carried out without delay. It is warrant,ed, and 
the occurrence of boulders of rich tin oxide in the creek 
(described below) s,bould encourage such prospecting, as 
they have been derived from some formation not far dis­
tant, and their nature indicates that tht', formation may 
b,e identical with the olle already exposed. Such a forma­
tIOn must be expected to vary from point to point and 
while richer tinstone may be found, the are may b~ome 
also less complex. 
. If surface prospecting be not successful in yielding 
mformation which will enable further underground work 
to be planned, the lower ad it being driven at the time of 
the writer's visit should be continued to cut the formation 
exposed on the hill above, and drives might well be 
extended along the course of the formation in both direc­
tions to determine the length of the shoot and any varia-
tion in the metallic contents. ' -
. It is important in conducting such underground opera­

tIons~ to crosscut ~t re~ular intervals in order to make 
certam that no tm vems, which may be more or less 
parallel to the course of tho~ drive, are missed. This 
applies particularly to the altered granite zone, to which 
referenc~ ha~ already .been made, and the importance of 
crosscnttmg IS emphaSIsed bv the rich tin vein which was 
inters~cted in the drive. -

While it is unfortunate, from the point of view of treat­
ment, that nature has been so lavish in concentratina SI) 

many metals in thi~. particular formation, the prop~rty 
possesses some promlsmg features, and work on the lines 
indi?ated is justified to try and deb3rmine whether th" 
partIcular metal sought is not more abundant in shoots }Jot 
yet located. 

All"vial.-A good deal of alluvial tin has been won from 
Pyke:s Creek below this group of sections, although its 
Wtnlllug has proved p~u1iarly diffi.?ult and even dangerous. 
The bed of the crf'ek IS choked Wlth boulders of all sizes 
some of. them weighing probably 100 tons. and the creek fa; 
some dIstance flo~s u!1d.erg~ound. After examining the 
O?curr~l1ce . the wnter IS inclIned to agree with the explana­
tlon gIven by Mr. Waller to explain the cause of the creek 
having found an underground passage. Mr. Waller 
says: _(221) 

/ / The granite has weathered for some distance below the 
surface, leaving great boulders of undecomposed rock as 

(III) .. Report on the Tin Ore Deposits o( Mt. H6f'mskJrk," 1002, p. 40. 
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hard kernels in the otherwise completely decomposed 
granite. The creek has cut down its channel into the soft 
rock, sluicing away the fine detritus, and permitting the 
solid kernels to come together. These eventually formed 
a massive covering over the water-channel, and on the sur­
face became covered up with soil and vegetation." 

Mr. Waller describes(222) an attempt which was made 
to work some of this ground lower down the creek by Mr. 
A . Tengdahl, by bringing a tail-race up between the 
boulders, working rich pockets, and catching a good deal 
of tin oxide after floods by ripples placed across the race. 

Somewhat higher up the creek Mr. Sweeney won a good 
deal of alluvial tin from similar heavy ground. HO} worked 
along the bed of the creek for some dist.ance beloy. lIhe huge 
boulders, hauling the alluvial t.o the surface: some rich 
pockets of tin were encountered and worked out, but the 
work was necessarily very precarious, and much of the tin 
present could not be removed owing to the dangerous state 
of the ground, and the risk of a sudden collapse. 

Some of the tin won was granular, bui a considerable 
number of nuggets and boulders of tin-st-one, usually 
smooth but sub-aagular, was recovered. SOllle of these 
nuggets are of pure cassiterite, a few of them showing 
botryoidal cassiterite similar to that occurring at Mayne's 
Mine. Others are evidently derived from veins of the 
quartz-tourmaline-cassiterite type. Some large boulders of 
tinstone, usually worn smooth, although angular io sub­
angular, have been located from time to time, and some 
have been col1ected and crushed: one boulder was pointed 
out to the writer, which would weigh about 1 ton, and would 
assay about 15 per cent. tin. Some of the smaller specimens 
would assay as much a8 25 per cent. tin . Most of these 
specimens contain a quartaose groundmass, and contain 
abundant cavities, resulting from the decomposiiion and 
removal of some constituent. Some of them are stained 
with limonite. Some of the cavities are encrusted with 
clear prismatic crystals of quartz. A study of the specimens 
collected convinces the writer that some at least of them 
have been derived from the lode-fonnation being opened up, 
or one similar in character to it. Some of the finer tin 
oxide ma.y be derived from disseminated mineral through 
the groundmass of the granite, set free in weathering : some 
of the nuggets and specimen pieces a.re undoubtedly derived 
from tin-bearing formations in the drai nage area. of the 
creek. Although it is likely that small quantities will be 

("') fdrm. 
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won from time to time from accessible patches bet.ween the 
boulders, it is unlikely that it win ever pay to syste.matically 
work the creek, on account of the number and SIze of the 
granite boulders present. Smal! quantities of alluvial tin 
will continue to be washed down IIlto the lower courSE of the 
creek by flood waters, and it win doubtless be found that 
from time to time sufficient will have collected to pay for 
recovery. 

(16)-8«t,011 124M, 18 .1 rrrs-J. H. S. JlUlITO (Jlayne'. 
.lI'ne). 

This section is situated rather more than 2! miles due 
south of Mt. Agnew, and one-quarter mile south of t~e 
Zeehan-Trial Harbour Road where the laUer crosses Pyke s 
Creek: it is connected with the main road by a branch 
road running along the summit of a ridge to the west of 
Pyke's Creek which flows in a somewhat tortuous course 
through the section from north-east to south-west. The 
mine is about 8 miles south-west of Zeehan. The general 
topographical features are shown in Plate VI., which is, as 
the title indicates, a aketch map only. 

The section incl udes part of the property which fo~roerly 
was included in Mr. John Mayne'S farm, and was III the 
earlier history of the field the West Orient. Company's 
section. At this time the presence of the rIch tin are after­
wards won was not suspected. The tin are, which was of 
an unusual form and colour, was discovered accidentally. 
The rich detrital deposits must have been walked ov~r SCOres 
of times: the history of their discovery is dealt Wlth else­
where (223) and need not be repeated here. The rich ore 
near the surface was worked out in a comparatively short 
time and t,he mine shut down without (in the writer's 
opinion) adequate pr~pecting h~vin~ been carried out. 

The area included In the sectIOn IS slate and sandstone 
of Pre-Silurian age, considerably metamorphosed (par­
ticularly siHcified and ~urma1inise~) by the intrl:1si~n of the 
granite massif of Devoman age, which outcrops Wlthi~ a~ut 
6 chains north of the northern boundary, and Wl~n 2 
chains of the north-western corner: the approXlmate 
boundary of the granite is shown in Plate VI. 

A good deal has been written in connectio~ with the 
structure of the ore-bodies on this property III ~nother 
chapter of this report, (2U) which should be read In con-

('I::l) ride IHfpro, p. 2!14 . ( tt') , 'MI' IONpm, pp. H~'-:W~. 
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junction with this section, which is intended to be rather 
descriptive of work done, with recommendations, &c., as 
to future operations. The reader is also referred to Photo. 
No. 21, and notes thereon in Appendix No. 1. 

The ore first discovered was on the surface , and very 
little prospecting was necessary to show that the surfac~ 
rubble and soil carried payable tin values. In trealing this 
material the outcrops of the lode-formations were exposed, 
and afterwards worked, as they were found to carry rich tin 
values. 

Pyke's Creek, in this vicinity, after running due south 
on the northern boundary of the section, bends sharply 
east for 3 chains, then south for 5,\ chains, and west for 
5 chains. In the elbow thus formed is a projecting spur 
rising to near1y 100 feet above creek-level, composed mainly 
of indurated sandstones, forming the country-rock of the 
lode-formations. The northern, eastern, and southern 
slopes of this spur were found al1 to be covered with stan­
niferous detrital material and rubble which was derived 
from the lode outcrops immediately below, in the ordinary 
Course of weathering. Naturally the tin oxide was not con­
fined to the hiBslopes, but much of it found its wa.y into 
the creek-bed, which on this section and immediately below 
it, yielded handsome returns to working parties. The 
slopes of the spur were stripped of overburden, which was 
not of great thickness, and the soil and nibble treated in 
sluice-boxes. From descriptions. ~iven to the wri.ter of ~his 
work, it appears that the slUIcmg both of thIS detrItal 
material and later of the lode material mined, was not done 
in a scientific fashion, no attempt being made to classify 
the material, and the whole of the slimes allowed to go to 
waste. From the nature of the occurrence, the amount of 
fine tin oxide present must have been considerable. It 
seems that a dam was erected some little distance down the 
creek at one stage of the work, but that this broke a'!ay 
with a fresh in the stream, the whole of the contents bemg 
washed away. Nevertheless , by sluicing the detrital 
material a large quantity of tin oxide was won, much of it 
in the form of nuggets of tin Olude of a high grade. The 
depth of this detrital material varied considerably, but had 
all been worked at the time of the writer's visit: some of 
it appears to have been exceptionally rich. 

In the report of the Secretary for Mines on the II Progress 
of the Mineral Industry of Tasmania for the quarter end­
ing 31st March, 1902," in the first official reference made 
to this discovery, it is stated: II Out of a space 12 feet 
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square about £1500 of OTe was taken. From a 14-lb. sample 
of dirt taken from the grass roots, 1 lb. 10 oz. tin ore was 
washed, assaying 74 per cent., and from 69 lb. clay, 5 lb. 
4 oz. of 74 per cellt. tin OTe was taken. Large lumps of 
cement carrying half their weight in tin ore have been 
brought to town in specimens." 

Mr. Waller visited the property shortly after work was 
commenced, and states(2U): "At the time of my visit a 
small piece of ground on the north slope was being stripped, 
and the surface soil and rubble therefrom was beingw8shed 
in a couple of sluice-boxes. I tried two dishes of this wash 
which weighed together 26 lb., and obtained just 2 lb. 
weight of dressed tin ore. This prospect is equivalent to 
about 2 bags of ore to the cubic yard of dirt. The rubble 
on this side of the hil1 is rather shallow, and probably 
will not average more than 12 or 15 inches. On the south 
side of the spur several dishes were waohed. In 
each case both the amount of rubble taken and the prospect 
obtained were carefully weighed. The results were very 
uniform, the average coming to almost the same as that 
obtained from the ntbble on the north slope. On this slope 
however, the depth of the rubble is much more than on the 
north slope. In no case has it actually been bottomed, 
although the deep .. t hole reaches a depth of over 3 feeL" 

Mention bas been made of the fact that the cassiterite 
was of a rather unusual form. It is grey in colour, and 
amorphous in form, usually occurring in bot.ryoidal masses. 
A few small pieces only were seen by the writer. and Mr 
Waller's description of the ore may be quoted("'), -" The 
tin ore itself is grey in colour, and much of it is quitecoarsp­
grained. Nuggets occur from the size of a walnut lip to 
20 lb. and more, and quite a large proportion of the tin 
won to date has been in this form. Most of the nuggets 
have on one side at least a curious botryoidal structure; the 
central portion is granular, but towards the outside the tin 
oxide has been deposited in thin concentric layers, 
resembling the stnwture of an agate j frequently the struc­
ture of the layers is radiating. In no case that I observed 
are the nuggets completely surrounded by these concentric 
layers. They are angular, and have the appearance of 
having been broken off from a larger mass. The nuggets 
contain no veinstone, nor any visible fragment of country­
rock; they contain from 68 to 70 per cent. of metallic tin." 

( l'lII) J'itlr " R6POrt on the Tin Ore Deposits or Mt. HeeID8kir k," b .. G. A. 
Waller, p. 13. 

r-:> Up. ('it .• p. 13. 
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A microscopical examination of thin sections of this 
botryoidal cassiterite do not yield much additional in forma· 
tion. The only gangue mineral present is tourmaline, and 
this is very scarce, occurring only ill minute disseminated 
crystals included in the granular cassiterite. The bulk of 
the cassiterite is granular, but at intervals are open spaces 
lined with amorphous cassiterite, showing no sign of crystal· 
line structure, but with a concent-ric structure which shows 
clearly owing to some of the layers being slightly more 
opaque than others; these are white in reflectEd light. These 
curved bands of cassiterite (sometrimes semi-circular) at 
times show a t.endency towards a radial structure, but this 
is not very market!: they merge into granular cassiterite 
atl the base. Cross-sections of these H nodules" are more. 
or less ova] ill sbape, the central portion being filled with 
grallular cBssitRrite . No quarb. was present in the slides 
examined . 

Very little prospecting was required af~r removing the 
surface rubble, to show that outcrops of tlll are occurred. 
which carried rich tin at the surfac~, and a start was at 
once made to work them. The are was found to occur 
e"Sentially in vughs of various sizes, the c3ssit..erite being 
associated with kaolin and with green tourmaline . TheSE: 
vughs were followed and workC'd out as they occurred, and 
this led to a very irregular set of workings. With the excep­
tion of the tunno) 'hrough the hill (to be referred to later), 
and a few WinZG8, the work done was all from the surface 
by means of open -cuts. It is proposed to describe these 
open-cuts separately, in their present condition, and for 
convenience they have been numbered by the writer, No.1 
being that on t.he east<..rn slope of the hill, No.2 the adjacent 
cut taken into the southern slope of the hill , No . 3 a branch 
of No . 2 to the north-west, extending almost to the summit 
of the hill, and No.4 the most western cut, on the south­
western slope , and connected with No.3. No.5 cut is on 
the south side of Pyke's Creek. The positions of these 
cuts will be made more clear by reference to Plate VI. and 
Photo. 21 

No.1 Oprn-{'/Ii. - About 2 chains north of this cut is a. 
l}fomising green tourmaline vein which does not appear 
to have heen prospected, about 9 inches in width. It strikes 
N. 740 E. , and apparently has a dip of about 55 degree. , 
hut it has not been exposed. It is not obvious ff)r what 
reason the cut itself was driven: nothing remains to show 
the cias. of ore extracted,. The length of the cut is 58 feet: 
height of face about 40 feet; width at bottom va.ries from 
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10 to 15 feet, average about 13 feet, and about 35 feet at 
the top. At 35 and 44 feet respectively from the entrance 
to the cut, two pyritic veins are to be seen: these are nar­
row, but may represent" feeders" to some of the vughs 
which occurred above. The walls are altered sandstones 
And slates: these are fissured in different directions, and it 
is noteworthy that they are traversed by occasional narrow 
thread-like veinlets of green tourmaline, which at intervals, 
when intersected by other fissures, bulge and form irregular 
shaped masses several inches across, or along their general 
COIlTse widen to lens-shaped masses of the same mineral. 

No information was available as to the tin extracted 
from this cut. 

No.2 Open-cut.-This cut (well shown in Photo. No. 21) 
is of rather irregular shape, rind the largest on the property. 
Some rich tin was won from this excavation. The length 
is 120 feet., width varies from 10 to 30 feet, and height of 
face about 55 feet. The cut appears to have been worked 
along the course of a main quartz.tol.lrmaJine lode, which 
widened to form vughs containing -icb ore at intervals. 
Veins of green tourmaline with a very flat dip have been 
intersected at intervals, and from accol.lntsgiven of the work 
done, it would appear that tbe main vughs occurred in can· 
nection with these flat veins. The writer's interpretation 
of these vughs has been giver elsewhere. They varied in 
size, for while some were only a few feet. others are said 
to have been" large enough to turn a horse and dray in." 
Always they appear to have carried rich tin. They can· 
sisted, mainly of green tourmaline and kaolin, sometimes 
with limonite. 

At t,he entrance to the cut, the 'Jre has been taken out 5 
feet below the level of the floor, and then a winze sunk 
from here, depth not known to ~he writer, but probabl~' 
not more than 15 or 20 feet. The lode material appears 
to be pyritic at this point. 

At 16 feet from the entrance to the cut on the eastern 
wall is a narrow pyritic vein of quartz and black tour· 
maline. 

At 50 feet is a side-cut to the east, which cuts through 
a. Hat vein of green tourmaline, which strikes about north 
and south, and dips east at 10 degrees. The country-rock 
in this branch has been impregnated to some extent with 
fine, needle-like aggregates of green tourmaline, and also 
with quartz and black tourmaline. At 47 feet east from 
the wall of the main cut is a vertical shaft, now filled with 
water, whose depth could not be determined. Some rich 
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slime tin was noticed' on the t~p, having been conc~lltrated 
by the action of water rU~lllg over ~he. heap s~nce the 
material was mined. The WIdth of thu; Side-cut IS 6 feet 
at the bottom, 15 feet at the top. 

At 90 feet from the entrance, the main cut has been 
worked for a width of 34 feet, a big excavation being taken 
into the eastern wan. The masses of dense green tour­
maline left standing carry a good deal of slime tin, and it 
is noticeable that blocks of included country-rock are 
enclosed in the lode material. The lode material has been 
worked out here to an unknown depth (probably not more 
than a few feet) below the level of the floor of t~e cut, 
leaving the overhanging wall rock. The old excavatlOn has 
been filled up. There appears to have been a fairly large 
., make" of lode material here; it has been worked at 
interval::. irom this point to the face; the strike appears 
to be north· north-east, and underlay to the east at about 
10 degrees. 

At 110 feet rrom the entrance is a winze, apparently on 
lode material, sunk to 12 feet. Above this is a vugh 3 feet 
by 2 feet by 2 feet 6 inches, of rather irregular shape. 

From the floor at the face of the cut, 120 feet from the 
entrance, a winze was sunk to a depth of 20 feet. The 
width at the bottom of the winze is said to be between 
4 and 5 feet: almost vertically overhead near the surface, 
the width of the cut is about 50 feet, and it is said that most 
of this material was stanniferous. From this winze the lode 
material is pyritic; crystals of pyrite up to ne.arly one· 
quarter inch across occur with green tourmahn.e: the 
material is said to carry good till values. In one Instance 
a splash of molybdenite was noticed in lode. materi~l 
of this description, but apparently ~he mmeral IS 
uncommon. The width of the mam quartz-tour­
maline vein here is from 3 to 6 feet: itf. strike at this point 
is north-west and dip north-east at 60 degrees. The walls 
are not well defined, but appear to merge into impregnated 
zones of country-rock. It is of interest .to note. that the 
flat tounnaline vein partly worked, and stIll showmg on the 
eastern wall, does not show on the western wall of the cut, 
havond the main vein. The latter appears to have been 
ltl:egular in course and structure, consisting esse~tially of 
bulges or vughs of irregular size a~d sh~pe, ~l1ed wlth green 
tourmaline and kaolin and carrymg rIch tID values. T?e 
vein stuff forming the walls of the vughs frequently carrIes 
dense masses of green tounnaline, a.nd is us?ally encrus~d 
with minute prismatic crystals of quartz : this lode matenal 
also carries fine cassiterite. 
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LllLle can be galhered as to the condition underfoot 
owing to the accumulations of broken material , but it is t~ 
be expected that the winzes have been sunk on the most 
promising ore exposed. 

In the face , the width of the softer tourmaline lode 
~at-erial ~ecreased . and the country wall was hard quartz­
Ite, so thls cut was not continued. Further to the north­
west, along the line of strike, another mass of lode material 
has been worked, from what has been called No.3 Cut. 

.Vo.3 Optm-cut.-As indicated above, this is divided 
from the No. 2 cut by a block of ore and mineralised 
country-rock. This block is 15 feet in width. The hard 
white quartzite of this band carries fairly abundant tour­
maline: veinlets of this mineral show vughs in places, 
several inches ill diameter, encrusted with abundant 
minute p.rismatic crystals of black tourmaline, and at times 
small prIsms of quartz. This bridge of stone has been 
extracted to a depth of 15 feet from the surface. 

The No.3 Cut is the most northern of the group, and 
extends almost to the summit of the spur. The tourmaline 
vein appears to have consisted of irregular masses of black 
tourmaline and chalcedonic silica, and included blocks 
of white quartzite. It is said that vughs of green tour­
maline carrying rich tin quite similar to those encountered 
in the No.2 Cut were worked here, and there are remnants 
of such bodies of ore visible in some parts of the workings. 
A small amount of pyrite was noticeable in some of the 
black tourmaline in this cut. 

The .Iength of the cut is 86 feet from the bridge sepa­
ratmg It from the No.2 Cut: the width varies from 14 feet 
at the dividing bridge to 35 feet at the point where it con­
nects with No.4 Cut. For the last 34 feet to the northern 
face~ however, the width averages 5 feet. As much loose 
detrItal material has been tipped into the excavation the 
depth and condition of the floor material are unknown. 

At 33 feet from the southern end is a narrow cut into 
the north-east~rn wall, apparently on soft green tourmaline 
lode-~tuff, whIch has been tested by a shallow prospecting 
hole m the face. 
A~ 36 f~t in, is a winze, now filled in , which gave con­

nectIOn WIth No.4 Cut.. Exposed in the wall of the cut 
a bove this wi~ze is a vertical fissure striking about east and 
west , filled With quartz and black tourmaline, which inter­
sects the flat vein on which most work has been done. It 
is not~ceable th.d this vein widen~ in places to form small 
vughs carryi~g green tourmaline. There is no sign of 
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the continuation of this vein on the opposite (eastern) wall 
of the cut. It is not unlikely that this may be one of the 
., feeders" which have introduced some of the tin values. 
At 66 feet in, is a winze said to be 35 {( t in depth: it was 
inaccessible. 

From this point onwards to the face the lode material is 
said to have been stoped underfoot to 35 feel. The fl~t 
vein cut appears to strike about north an:d south and .dip 
east at 20 degrees. There is a ce?tral .vem of tounnahn~, 
bounded on either side by tourmahne wlth masses of kaohn 
in places In the face the main lode channel is not very 
well defil~ed, and does not appear on the upp'er portion of 
the face: the ore consists of very soft kaoh n and green 
tourmaline, with fine cassiterite, occurring in the form of 
rather irregular vughs. Very rich tin is said to have been 
won from here. 

.ro. 4 Open-c·ttt.-This is a very irregular e.xcavation, 
forming the most 'western of the group of workmgs. "For 
the sake of convenience in describing the workings, the 
offshoots from the main-cut are called side-cuts, Nos. I, 
2, 3, and 4_ From one of these, as described below, a 
connection has been made with the No.3 Open-cut. The 
length of the main cut is 90 feet: the width varies ~n­
siderably, but would average about 20 feet. The helght 
of the face is 32 feet. 

The material excavated from the main-cut and side-cub 
appears to have been largel! al~r~d co.untry-rock, but in 
reality a flat tourmaline velD,. snnllar III general respects 
to those met in the other worklDgs, was worked. and good 
tin Wall. This occurred largely in vughs. as in other parts 
of the property. . . 

At 26 feeL from the entrance, the No. 1 slde-cut lS 
driven to the east and extends for about 45 feet from the 
centre of the mai~-cut. A vertical tourmaline vein3 with 
a general strike eas~ ar:d west, .has al?parently been driven 
on in this cut. at lts lntersectlOn Wlth a flat green tour­
maline lode-formation . whose strike appears to be a few 
degrees west of north. and dip east at a very low angle. 
The latter is continuous throughout the cut, and appears 
to have been the main source of the tin won . It is exposed 
on the eastern wall. Too norma1 width appears to be from 
2 to 9 inches, but throughout the whol~ of its course it 
tends to bulge at short intervals, for~llng V"~~hs, some­
times of considera.ble size. The 8at velD conSls·.~ of ma.s­
sive green tourmaline. with impregnations of _ quar.tz ~nd 
black tourmaline on either wall. As exposed m thls slde-
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cut, it somE'times appears as a mere thread, but often 
bulges to 3 feet or more. In such places it may include 
m~sses.of country-rock converted to quartzite, traversed by 
vemlets of tourmaline. The&J included fragments afe usu­
ally. encrusted wit~ small pr~smatic quartz crystals, and 
not Infrequently with tourmaline as well. Cassiterite may 
also be present. In some cases these fragments are com. 
p1ately surrounded by green tourmaline, and this in turn 
by limonite, doubtless derived from the oxidat'ion of ; 
small ~m~unt of pyri~e present in the ore. A good deal of 
fine tm IS pres6ut In the green tourmaline. Kaolin is 
frequently present with the green tourmaline, and appears 
usual1y to be regarded as a favourable indication. The 
v~rticaI vein. referred to above varies considerably, as 
stt1~ exposed m t~e cut. At one point it is 4 feet wide, 
whlle 5 leet away It .IS ~nly 1 foot. There is a well~defined 
central vein of fairly massive green tourmaline, and a little 
quartz, up to 18 inches wide, bordered with a vein-rock 
c0!lsisting essentially of quartz and black tourmaline, with 
fairly abundhnt green tourmaliue near the central seam 
and with geodes of chalcedonic silica. This vein-rock and 
vein-stone ar~ hard, but carry good tin values in places. 
The No. 1 Side-cut has apparently been driven to allow 
of. the extraction of ore from the- junction of these two 
vems, where good tin is said to have been found. The 
width of th. side-cut is 5 feet at the bottom and 10 feet 
at the top. Near the face, a hole has been sunk a fpw 
feet~ and ~ned in. In the face a comparatively narrow 
vertl~al velD appears ~o cut through the flat formation, 
showmg a marked bulgmg verticalIy near the intersection. 

At 5i feet from the entrance to the main cut is No 2 
side-cut, extending for 35 feet to the north-east and ~n­
n~tin~ in the face with. the No.3 Open-cut. The average 
WIdth 15 6 feet, and heIght about 20 feet. This side-cut 
has been driven on th,. course of a Bat tourmaline vein 
carrying tin values, altbough much of the material taken 
out was country-rock. At 20 feet from the main cut a 
large vugh was encountered extending to t03 south-east, 
and was extracted for 14 feet. Rich tin is said to have 
been won .from this part of the workings. This mass of 
lode-materIal seems to have occurred at the intpr­
~ection of two fissures. Exposed in the Boor (which 
15 8 feet above th. level of the side-cut) and 
face are masses of soft green tourmaline associated 
with crystalline quartz and aggregates of black tourma­
line. The richest tin occurs in the soft masses of green 
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tourmaline. The walls of these vughs are lined with green 
tourmaline and crystals of quartz. This vugh of lode­
material does not appear to have reached the surface. In 
the face of this south-eastern branch. the upper portion is 
hard white quartzite. traversed by three parallel veinlets 
of quartz and black tourmaline, about 7 feet apart, appar­
ently striking a little east of north, and dipping east at 
10°. A green tou:nlaline vein is exposed at the entra.nce 
to this branch, l11~ar the floor, and appears to be dipping 
west at a low angle. The lode-material worked in this 
branch apparently dips to the north-west. On th. north­
errl side of this No. 2 side-cut, opposite this excavation, 
on a bi~ vugh of ore, a winze was sunk to a depth of 30 
feet. Soft tourmaline lode-matter (with cassiterite) is said 
t.o have been passed through in this winze, being almost 
~ertainly a. continuation of the vugh worked above. In 
the face at thIS side·cut is country-rock blocking t03 pas­
sage, which was broken through to connect with the No.3 
Open·cut. 

At 57 feet in from th~ entrance to the No.4 Open-cut, 
on the soutb·western wall, is rich lode-material, consisting 
of soft green tourmaline. This is about 15 inches wide, 
and occurs 3 feet above the floor . . 

At 86 feet from the entrance, and 4- feet from the face 
of thf': cut, a win~3 has been j;\unk to a depth of 28 feet. 
The floor of the cut here has risen about 12 feet in the 
length of the drive. The width of the main cut here is 
about 12 feet at the bottom, owin~ to a small side-cut 
taken in to the east. The face is in tourmalinised country­
rock, said to carry a little tin. 

.ro. 5 Ope1i-cut.-This open-cut is situated on the oppo­
site side of Pyke's Creek to the workings described above, 
i.e., on the south side~ and is distant about 2 chains due 
soutb of the No.2 Cut. The length of the cut is 37 feet, 
with an additional IS-feet cut as approach to a tunnel 
which was driven in below the lode-material exposed in 
the cut. The width is 7 feet at the entrance, widening 
to 24 feet. The height of tl>. face is about 25 feet. It 
is said that this work was done by tributers. who started 
sluicing, discovered a vug-b of rich ore. and then com­
menced working it. The cassiterite is said to be very light­
coloured, approaching white, and to bave been so fine that 
it was difficult to save by sluicing. The tin won seems to 
have been from vughs of white kaolin and green 
tourmaline, and from what could be learned of 
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the occurrence, it appeared to be quite similar to those 
on the opposite side of the creek. From the south-western 
corner of th~ open-cut a winze was sunk, though the depth 
is not known. On the eastern wall a drive has been put 
in for 12 feet on a slope of 250, Some tin appears to 
have been won from here. There is a narrow vein of 
tourmaline dipping vertically exposed over the .entra~ce 
to this drive. In the face of the cut two tourmalIne velliS 

are r3xposed, about 6 feet apart , striking about north and 
south, and dipping east at ahout 200 . Th~ upper of the~e 
shows irregular vughs of green tourmahne and kaolIn 
throughOl..:t its course. From the lower end of the cut an 
adit was driven for a short distance, but has now collapsed. 
The approach is 18 feet. A toul'ma~ine vein with a very 
flat dip, containing abundant limomba (apparently from 
the oxidation of contained pyrite) was cut in the approach. 
and is stanniferous. 

In addition to the workings described above, a little 
open-cut work has been done on a pyritic formation on 
the north side of Pyke's Creek , at the southern entrance 
to thr3 t:l.I1nel described below, and immediately below 
the entrance to the No.4 cut. The strike is apparently a 
little south of east and dip not exposed. The width is 
about 6 feet. The' rormation may be continuous with a 
pyritic body exposed further to the east, and on which a 
winze was sunk. The lode-material is banded, and con­
sists esselltial1y of green tourmaline and pyrite, with 
cassiterite. The tourmaline is green, and appears to be 
massive, but under a powerful lens it is seen to occur in 
minute needle-like prismatic crystals. The pyrite is abun- . 
d'ant, and is in dense aggregates and in well-defined bands 
through the tourmaline. It is well crystallised, cubi~alJ 
and pyritohedral forms being common, cry~tals measur.mg 
up to i-inch across. In some cases they Ime and project 
into open fissures. No crystallised cassibrite is noti~ 
able, but a little very fine grey slime tin is seen in some 
specimens . Cross fiSSU[l3S are to be seen in places, also 
filled with pyrite. The walls are not well defined, but 
the formation appears to merge into slate impregnated 
with tourmaline. An open-cut, width 5 feet, has been 
taken along th2' course of the lode for 25 feet , and irregu­
lar workings for a further 10 feel. In the face of the cut 
is kaolin, with the tourmaline and pyrite. It is reported 
that this formation carries goon tin values .. and that ao 
effort was made to treat some of it in a crude way by 
roasting on a flat sheet, but without great success. 
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Anotb:!r piece of work carried out on the property has 
been the driving of a tunnel through the hill, below the 
surface workings. This tunnel was driven about creek­
level , to connect two sharp elbows in the creek. The 
length is about 200 feet, and the bearing N. 270 E. 
Unfortunately, the whole of the southern half of the 
tunnel could not be examined, owing to the accumulated 
water, the outlet being blocked. The tunnel , so far a8 
it could be .axamined, is through tourmalinised and silici­
fied sandstones and slates similar to those occurring on the 
surface. Several veins have been intersected, some of 
which are tin-bearing, but no crosscutting has been done. 
Measuring from tht3 northern entrance, at 23 feet in is a 
formation of small width striking about east and west, 
and dipping north at 730. At 41 feet is a vein 1 inch in 
width filled with kaolin ; also with a strike about east and 
west, and dip north at 410. At 48 feet is a very pro­
mising vein of quartz and black tourmaline, with kaolin, 
width It inches, dipping north at 590. This is seen to 
be cut through by a vertical fissure filled with 
kaolin, without displacement. At 52 feet from the 
northern end is a formation, which should be tested, as it 
was found to carry tin. The strike is N. 720 E., and 
nip north at 45°. The width varies from 3 to 18 inches. 
There are two parallel vein lets of tou rmaline, the wall 
'1ck being much kaoliniscd. Limonite indicates the pre­

sence of pyrite. ThiQ; may be one of the II feeders" for 
the ore-bodies discovel'ed above, and should be driven on. 
At 58 feet in, is a lode-formation 9 inches in width, 
striking N. 620 E., and dipping north at 470. In this 
formation there is no continuous vein of tourmaline. 
There aN impregnations of tourmaline at intervals, and 
masses of kaolin, with some quartz. The lode-material is 
soft, and carries tin. A little pyrite is present. This 
formation also is distinctly promising, and should be 
prospected. At 63 feet in is a narrow veinlet of green 
tourmaline, striking east and west, and dipping north 
at 52°. It is a rnatt.3r for regret that the southern por­
tion of the tunnel could not be examined, owing to the 
water which had collected in the bottom of the drive. 

This tunnel served a very useful purpose, for it nat 
only served to prospect the country-r ock passed through, 
and d isclosed several tin-bearing veins, but the creek was 
diverted through it, allowing the whole of the bend around 
the foot of the spur on which the rich detrital ore was 
found, to be worked without allY trouble . A quantity of 
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rich tin ore was obtained from this portion of the creek. 
bed. 

Jfetlwd oj Tl'entmt'nt.-Otber than sluice-boxes, no 
plant was erected for the treatment of the ore 011 the 
property. No attempt was made to crush any of the ore 
From the des.!ription given above of the occurrenOJ of the 
ore, it is clear that much of the richest material was soft. 
and required little crushing, and this feature of the ore 
suggested the method of tl":!at.ment adopted. The writer 
has had to rely on information supplied for these par­
hculars. The material was broken in the face, water 
turrted on, the coarse material trucked to spoil, likely­
looking lode-matter b~ing roughly broken. The coarser 
tin collected on the ground, the tailings being run through 
sluice-boxes, and the forkings rejected. Obviously, such 
a method of treatment was crude, and th~ loss must have 
been considerable. Records show that a considerable 
amount of tin was won, but naturally tht:J.e are no records 
to indicate what the losses were. It must be borne in 
mind that no classification was attempted. It would seem 
that considerable 10!:lses must have occurl'3d. (a) from the 
slime t in , (b) from coarser pieces of country-rock with 
attached cassiterite, rejected during the operations indi­
cated. The slime tin has apparently gone beyond recovery. 
The dam , which is said to have been constructed lower down 
the creek to store the ' limes with thpir contained tin for 
future treatmr.mt, broke away with a fresh in the stream, 
and the contents carried down towards the Little Henty 
River. It is unlikely that any accumulation has occurred 
lower down stream. as the creek bas, on the whole, a 
steeply-graded bed. The question then arises as to 
whether any of the tin rejected in specimen pieces can 
be recovered. The surface is covered with numarous 
dump-heaps, which must, in the aggregate, contain several 
hundred tons of broken stone. Undoubtedly, some of this 
is stanniferlJus. It appears from information supplied, 
hOWtaver, that since regular work on the mine ceased, the 
property has been let on tribute, and the damp-heaps 
picked over. It is questionable, then, whether the aver­
age value of the stone, as it lies, would ba sufficiently 
high to pay for treatment. Careful sampling is needed 
to definitely settle the point, but, in the writer's opinion, 
the h,=~~s as they stand B1't3 hardly likely to carry high 
enough va.i.u~s when taken in bulk . 

Tin Output.-Exact figures as to the tin output from 
the property are not available. Official records of the 
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Mines Department show that at least 164 tons of tan 
oxide are NCorded as having been seut out from Mayne's 
Mine. In addition to this, fOT several quarters when the 
property was being worked no record is give~ of the out­
put from individual mines, too amount bemg recorded 
as from 1/ Heemskirk/' or 1/ West Coast," and given as 
a total amount. Forming an estimate for these quarters, 
based on the amounts produced in other quarters as com­
pared with the total for the district, the writer estimates 
that about 200 tons of tin oxide have been produced from 
the property with the small amount of work which has 
been done. 

The di.vidends paid, as officially recorded, amounted to 
.£4875 between 1904 alld 1906. 

jI'uture of the Property.-The fact that so much tin 
;.,xlde has been produced from t.he property with so l~ttle 
work, immediately suggests that it may not ~ave reo31v~d 
quite a fair trial. Rich detrital ore-deposlts were dIS­
covered on the surface. Thev were worked, and other 
deposits discovered in situ, which were also worked to a 
shallow depth. When these vughs pinch~. work was 
stopped, a few willzes being sunk to comparahv~ly shallow 
depths. In the tunnel driven through th.a hd~, several 
very promising formations were intersected , wh~ch carry 
good tin values, but no attempt was made to dnve along 
the course of these formations. From the shallower 
workings it is very probable indeed that otbar vughs would 
be met with at no great distance along the course of the 
veins. Even were other local vughs met with, 110we~er, 
the backs available would be small from such a dnve, 
espacially from a drive east from the tunnel. A drive 
west would prospect virgin country, and is recornm~nde~ . 
If permanent work is to be undertaken, however, It will 
have to be from a main shaft. Before deciding on such 
work, the nature of the occurrence of tin ore, as d3scribed 
elsewhere must be carefullv considered. The presence 
of vughs' of very rich ore, - sometimes of large size, so 
n~ar the surface, as disclosed by past work·jngs, and the 
hope of locating other such vughs in future operati~ns, 
certainly offer an inducement to further work. The wnter 
would unhesitatingly say that the prospects of encounter­
ing other such vughs really are good.. Th.e lesson~ of past 
workings should, however, be kept 111 mind . whIch show 
,hat the vughs occur irregularly. The writer's study of the 
old workings, while indicating in a general way t~e factors 
governing the formation of the vughs, as explallled else-

\. 
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wheI>~,(22;) did not give information which would enable 
any definite forecast to be made as to the occurrence of 
other vughs. By prospecting the more nearly vertical tin· 
bearin~ veins, several of which have been expo93d, it is 
to be expected that whenever conditions are favourable­
I.e., when these If feeders" are intersected by other fis­
sures, or themselves intersect beds which are more easily 
replaced by the vein-forming solutions---that vughs may be 
"let with. The carrying out of costly mining operations 
merely in the hope of meeting enrichments is not to be 
recommended without reserve; but the CI feeders .. them­
selves, although frequently narrow , often carry rich tin, 
and the wall-rock has been impregnated to some extent. 
It is a matter of careful investigation, mainly of sampling 
and assaying, to determine whether some of these forma· 
tions cannot themselves be profitably exploited. The key 
'"Jf the situation appears to lie here. If these formations 
can be exploited without expense, or with little expense, 
then the work should be undertaken without hesitation, 
for the almost certain occurrence of vughs at different 
points is likely to yield handsome profits. These" feed. 
~rs," or tin veins of the quartz·tourmaline·cassiterite 
type. are likely to be permanent to a depth within the 
limits of economic mining. It must be expected that they 
.vill vary somewhat in size, and experience has shown that 
c~nsiderable variation may be expected in a very short 
(hstance, as the nature ot the wall·rock has had an influ­
ence in determining the precipitation of the metals from 
the vein·fonnillg solutions. The granite contact is not 
far distant, and it is not impossible, if systematic mining 
were undertaken, that it might be encounteI'3d at a depth. 
Without hesitation , the writer expresses the opinion that 
the tin veins are likely to continue from the slate into­
t~e heart of the granite, without interruption (possibly 
wlth the formation of rich ore at the junction), and that 
the veins will not cut out when granite is reached. In 
the granite the veins are likely to prove more regular, and 
!lssume more normal habits than they haVl3 done in the 
sedimentary rocks. 

There are indications that pyrite will be encountered in 
,evera} of the veins as depth is attained. 

The pyritic formation near the southern entrance to the 
tunnel possesses promising features, and is worth investi· 
gating. The tin values and their distribntion can only 
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be determined by sampling, and it is not unlikely that 
they may he high enough to cov"" the cost of treatment 
ot the pyritic ore. The formation is of an encouraging 
width, and there is every indication that it will prove 
conLlUuous j as in the case of the quartz-tourmaline.cas· 
:literite veins described above, well into the heart of the 
underlying granite. This ore-body should he prospected. 
If it were decided to work it, such work would have to 
be carried out from a shaft, and it would naturally be 
exploited from the main shaft sunk to work the otb2r ore· 
bodies on the property, if this shaft were determined upon . 

With regard to surface prospecting , it is adVlsable to 
prospect further to the west and north·west, and try and 
pick up a continuation of the ore-bodies worked. A few 
surface trenches might yield valuable information, and 
such work is to be recommended. 

In the south of the section, too, there are indications 
which should not be lost sight of. In the bend of the 
creek, b3low the tin store, and opposite the southern 
t!ntrance to the tunnel, in the cutting for the fluming is 
exposed a nearly horizontal pyrlt.tC vein, which widens to 
form small vughs at intervals. This is a very promising 
vein, a.nd might, with advantage, be tested. In the same 
locality are s3veral vertical veinlets of green tourmaline, 
one of which showed tin oxide. The conditions here are 
dearly favourable for the formation of similar deposits of 
ore to those encountered on the opposite side of the creek. 

Almost on the southern boundary of the section, at the 
mouth of the cut which has been made in the creek bed, 
3imilar indications were noted. Here a vein of dense 
pyritic material strikes about north and south, and dips 
east at 100 . Vertical veinlets of tounnaline Wl2re also 
noted , and conditions here are also favourable for deposits 
of tin ore. This portion of the section should certain!, 
be prospected. 

On the whole, the section is oue which is full of pos. 
8ibilib~s, and further work upon it is justified , on the 
tines indicated above. 

(17)-Section 39l5M, 2 Acr'3-J. H . S .. V,,,,ra. 

This section forms a buffer strip about 2 chains in width 
between the Kelvin Mine (Section 6095M) on the north, 
and Mayne'S Mine (Section 124M') on the south. No work 
has been done on the section, and its potential value lies 
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in the amalgamation wit,h either its northern or southern 
neighbour. It is held by Mr . J. H. S. Munro, who also· 
holds Section 124M. 

The country.rock is silicified and tourmalinised slate and 
sandstone exactly similar to that on the adjoining sections, 
and it is probable that wbel. the lode-fCft"mations are more 
fully prospected on those sections , some of them will be 
found to pass through this one . The flat veins at Mayne'S 
Mine may do so , but their lateral extent has not y~t been 
proved.. 

The section includes portions of both eastero and western 
slopes to Pyke's Creek , the .... . eek flowing through the 
eastern haH of the section. 

(18)-8,ct.o" 6095 .. , 40 o4 r" .-II . r . Williams, G. 
O' Brien, and T. Bu ckley ( Old .h..' ehJin Mine.) 

This section is situated immediately to the north of, and 
partly adjoining Mayne'S Mille (Section 124 .. ). The 2-acre 
secLion 3915M partly separates the two properties. The sec­
tion is 2! miles due south of Mt. Agnew. The Zeehall-Trial 
Harbour Road passes through the north-western corner of 
the section: the branch road to ~Iayne's Mine runs through 
the property along the top of a ridge on t,he western side of 
Pyke's Creek, but this eastern slope is steep and the work­
ings are connected with the main road by a branch road 
running almost due north outside the eastern boundary of 
the section. Pyke's Creek flows through the section in a 
very tortuous course, entering near the north-western COf­

ner, flowing east-south-east until within 3 chains of the 
eastern boundary, when it takes a general southerly course 
(with several bends) to the southern boundary. A branch 
creek also flows about south , just within the eastern bound­
ary. These creeks are cutting into the old peneplain, 
rendering the surface very uneven , and advantage has been 
taken of this feature in mining operations. 

Reference should be made to Plate VI., in which is 
included a sketch map of this property. 

This section includes part of the old Orient Company's 
ground , and some of the workings carried out by this com­
pany in the early history of the field are now within its 
boundaries. Later the property seems to have been worked 
fo.r a time by the Kelvin Company . 

The south-eastern corner of the property is on Pre­
Silurian sedime~taries, the remainder being granite of 
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Devonian age, which has intruded the older sediments. :rhe ~atter a~~ much altered, being silicified and tournlalin­
ised In .8 smlliar manner to those at Mayne'S Mine. The 
old Ortent Company's workings were mainly ill granite 
(though never far from the contact), while those of the 
present owners have been almost entirely confined to the 
slate and sandstone country. Lode-formations occur in 
both areas, and in one in~tpnce a quartz-tourmaline vein 
appears t:o b~ contin.uous from igneous into sedimentary 
rock: thls stlll reqUIres proof. Speaking generally, the 
lode-formations in the granite are normal, while those in 
the sedimentary rock have many features in common with 
those at Mayne's Mine. 

The workings and plant of the present owners are all 
situated in the southern portion of the section, and on the 
western side of Pyke's Creek. The workings consist of four 
adits, two open-cuts, some underhand stopes from the sur­
face, and trenches. 

. At the time of the writer's visit work was only being car­
ned out in the No. 4 adit, driven from a smalJ (No.2) 
open-cut, within about 2 chains of the southern boundary 
of the section. 

.Yo. 1 ~d;'t, a little above battery-level, is inaccessible 
and no information is available concerning it. ' 

No.2 Adit, higher up the hill, has been driven for 25 
feet on a bearing N. 480 W., t,hrough altered sedimentary 
rocks. This was driven to connect with some surface work­
ings above, and it was proposed to make it the main work­
in~ adit for t~is part of the property. A narrow pyriLic 
velll ~vas cut. In .the. face, carrying good tin values. An 
anerOid readll1g mdlCates that this adit is about 80 feet 
~low the summit of the hill, but this figure needs check­
mg. 

On ~he hiHslope above this adit are surface workings on 
good tm ore. About 25 feet above the adit is a surface cut 
exposing some rich tin ore. There is a uarrow vertical 
seam with kaolin and cassiterite, and it was noticed that 
this intersected se~eral narrow vei~s dipping only at a very 
flat angle: good till values are said to have been obtained 
from the intersections. The main vein on the hillside in 
this vicinity, 011 which small open-cuts and narrow under­
hand stopes have been taken out, has a bearing of N. 650 
W .• and dip apparently about vertical. 

On the same l.ine n~ar the top of the hiB are workings 
for about 3 chams: nch ore occurred here, consisting of 

N 
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grey cassiterite in green tourmaline, and has been taken 
out for an average depth of between 10 and 15 feeL The 
formation here is very promising, and is undoubtedly worth 
prospecting at a lower level. 

On top of the hill are more shallow surface workings on 
good are. A Hat vein of green tourmaline about 12 inches 
in thickness has been partly opened up, and carries good 
values: there appears to be a vertical vein going underfoot. 

By the side of the branch road to Mayne's Mine along the 
crest of the ridge, the shallow workings expose green tour­
maline veins carrying good tin. Some specimens obtained 
here showed botryoidal grey cassiterite quite similar to 
that described from Mayne'S Mine. The sandstones form­
ing the country-rock in this vicinity ar~ silicified and tour­
malinised. The actual granite contact is distant about 3 
chains to the west and about the same distance to the north, 
the line of contact making a bend in this vicinity. On the 
opposite (western) side of the road and distant 1 chain 
from the workings described, is a shallow trench, partly 
filled in with loose surface material, which does not give 
any definite information. 

About 10 feet BOuth of the No.2 Adit, and on the same 
level, on the eastern slope of the ridge, is a small cut of 
14 feet, and a drive 17 feeL south, on a Bat seam of tour· 
maline, which widened from 12 inches to 6 feet , and then 
appeared to cut out, although a vertical vein of green 
tourmaline continues in the face, with a strike N. 550 W. 
Rich tin was got at the intersection of the vertical with 
the :8at seam. On the surface the outcrop of the flat seam 
indicates that it is dipping west at a low angle. In the face 
of the cut is a second vertical vein parallel to that met in 
the drive, which seems to be continuous through the cut. 
The nature of t,his occurrence does not seem to have been 
understood, but. the bulge of ore which apparently cut out, 
was a vugh formed (by processes explained elsewhere) at 
the intersection of a vertical II feeder" vein with a flab 
fissure. Further prospecting in the vicinity may be expected 
to disclose other similar" makes H or vughs along the course 
of the vein. 

XI) . 1 Open.ruf is about 100 feet south of the occurrence 
noted above. The material from this cut was excavated by 
the Kelvin Company, who drove into the hill. got rich 
tin, and sluiced the lode material, which seems to have 
been oxidised. The cut extends almost to the summit of 
the ridge. At the lower end there is a narrow cut of 100 
feet in length. probably representing the old drive: the 
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main cut then opens out to between 15 and 20 feet, the 
bottom being fairly level for 16 feet. From the edge of 
thiS level, the distance is 100 feet to the top of the cut, on 
a slope of 35 degrees, the width at the top being from 50 
to 60 feet. 
. ~he lode· formation here appears to have been quite 

slJ~lllar t:o th.at eJsew?ere on the property and at Mayne's 
Mme. VIZ .• mterse~tlllg flat and steeply dipping veins of 
S?ft green ~uormah~le and kaolin, with vughs of various 
~~zes a~,the .mter~ectlOns and frequently rich tin. The main 

flat vem drIven on, appears to strike about east and 
west and dip north at 25 degrees: it is said to have varied 
fro";! 2. to 6 feet in width, and to have yielded 6 per cent. 
of b.n III ~he portion worked. It is reported that 14 tons 
of tm OXide we~e. won by the Kelvin Company from this 
No.1 Cut by slUlcmg. From the southern wall of the main 
open.c~t is a ~rive, n~~ collap~, said to have exposed 
good. t ,lU val~es In a pyrItIC formahon: th:s appears to be at 
the lIltersectIOn of a flat and vertical vein of small width. 
From the south·western corner of the open·cut a drive was 
extended for 31 fee~ on a ~rtuous but general westerly 
course through a senes of vems of tourmaline with kaolin 
a~ld .rich tin, apparently striking about north.west, and 
dipping north·east at 10 degrees. In the face of the cut is 
a.na:row vein of green tourmaline striking N. 800 E., and 
dlppmg south at about 70 degrees. 

From the. northern side of the No. I Open·cut an adit 
has been dnven on a pyritic formation, and this has been 
called the-

'\'.0, 3 A~it.~T~is was driven to prospect a pyritic for­
mamon w~lch IS sal~ to carry an average of 6 per cent. tin. 
The w~rkmgs are lU a very bad state of repair, and the 
formatIOn could not be examined in detail. The drive 
extends 24 feet north: at 16 feet from the entrance are 
crosscuts 5 feet east and 21 feet west. From the western 
cr~sscut is a drive 6 feet south, and from this again another 
dnv~ J 2 feet west to the face. Some stoping has been done, 
parttcularly from the end of the 21·feet drive west, but it 
IS probable tha~ the amount of are taken out has been small. 
,!he lode matertal consists of kaolin with a little tourmaline 
Imp.regnated with pyrite, which occurs in cubical and 
p.yrttohedral crys.tals rarely reaching one·eighth inch in 
diameter . . The .tlll content is estimated by the owners at 
6 per cent: Owmg .to the state of these workings, the struc­
ture of thIS formation was not clear but, it appears to be 
a Bat vein with vughs at intervals. ' 
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lYO. 2 Oprn.cllt.- This cut is also 011 the eastern hill­
slope, about 90 feet south of No. 1 Cut, and 
about L~ chain from the southern boundary of the 
section. Some good tin values were won from this cut, 
which is taken for 19 feet into the hillside. The width of 
cut is 25 feet, and height of face 15 feet. In the face are 
exposed three tin-bearing formations, two nearly vertical, 
and one with a flat dip to the east: the country-rock is 
tourmalinised quartzite. On the southern side of the cut 
is a vein of irregular width which reaches the surface, where 
its width is 12 inches. It increases to 18 inches in a few 
feet, and then splits and includes a If horse" of country­
rock: the width of vein about 6 feet above the floor of the 
cut is 6 foot. The vein here has split, one branch extending 
to the surface, tapering out to a narrow veinlet. The lode 
material is of the usual green tourmaline variety, with some 
kaolin and a little limonite in places. The strike is east 
and west and dip south at 50 degrees. On the northern 
side of the face is another similar formation of irregular 
width. A drive has been commenced on this, but extended 
only 3! feeL A second drive has been commenced in the 
faoe and taken in for 6 feet on a vein of green tourmaline, 
with kaolin and nodules of limonite (derived from the wea­
thering of pyrite). This vein appears to strike about north 
and south and dip east at 40 degrees. Exposed in the 
faoo of the cut near the present floor is a vein carrying· 
abundant green tourmaline and kaolin, with nodules of 
limonite, and fine grey cassiterite. This appears to strike 
about north and south and dip east at from 10 degrees to 
15 degrees. In the south-western corner of the cut a winze 
was sunk 5 feet on rich tin ore of the variety described 
above. Over this winze an adit was being driven at the 
time of the writer's examination of the property, called 
the No.4 Adit. 

.vo. 4 Ad-it .-This was driven on the fiat vein cut in the 
face of the No.2 Open-cut near the floor of the cut. It 
had been driven 23 feet in a rather irregular course of 
8 reet south and then 15 feet nearly west. The width of the 
formation exposed by this drive varied from Ii to 5! feet, 
and was similar in nature to lhat exposed in the cut. 
Nodules of limonite are not infrequent with the green tour­
maline and kaolin, and these sometimes carry rich tin, 
usually finely divided. This limonite is almost certainly 
derived from the oxidation of pyrite which will be found 
to be present in the primary ore. A narrow vein exposed 
in the face was carrying good tin values: the strike was 
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north-west. and dip south-west at 70 degrees. In this adit 
only the .nchest ore was being extracted. This was being 
~heeled III barrows to the edge of the open-cut, tipped 
mto a chute, .and again wh~led by barrow to the battery. 
The stone bel11g crushed was certainly carrying good tin 
values. 

On the summit of the hill above the No.2 Open-cut on 
the w.eslern side of the branch road to Mayne'S, and within 
a cham of th,e southern boundary of the section, is a shallow 
trench runul11g east and west, with a branch north and 
south .from the western extremity. A good deal of surface 
ma~rlal had. acc.uIDulatecl in the trench, preventing a 
detaIled examlllatlOn, but no lode material appears to have 
?een exposed. The sandstonES are silicified and tourmalin. 
Ised as on other parts of the property. 

Most of the .other workings on the property appear to 
have been carned out by the old Orient Company, but 
refer~nce ma~ be made to them, although little is to be 
seen lD most Instances at the present time. 
T~e site of the o.ld Orient battery is in lhe south-eastern 

portion of the section, and about 2 chains from the eastern 
boundary. All t~e ~achinery has long since been removed, 
and t~~ batte:y ~Ite IS a good deal overgrown, which is not 
surpnsmg as It IS 30 years since the old mine shut down. 
On the souihe:n wall of .the &cavation is a promising ore. 
body ex.posed III the se<ilmentan rocks. This is a vein of 
the quartz-tourmalille-cassite~it6. type, apparently striking 
ab~>ut north and south, and dIppmg about vertically. This 
vem appEars to b~ ~orth testing. It cannOt be followed on 
the ~urfac~, and It. IS uncertain whether it is the same for­
matIou whICh was lIliersected in the old (( mica tunnel" a 
few chains south, which is referred tQ below. 

On- the northe~ sid.e of the battery site some rich tin ore 
was loc~ted. It IS saId that 1 ton of tin oxide was taken 
from this spot. The old water-wheel was erected here, and 
?ne of t~e old bed-logs is resting in green tounnaline, which 
IS stanlllferous: at this pbiltt there are vughs similar to those 
on ~ther parts of the property, connected with a Bat tour­
maline veill. There is a narrow cut, from the end of which 
a shaft has been sunk. and the cut itself continued in the 
form of. a driv:e. This work was done on a massive green 
tour~lahne . velD. of the type so favourable for tin in the 
localIty, t~IS velll havin~ a .strike N. 780 W., and dip 
abou.t vertIcal. A shaft IS saId to have been sunk, a drive 
put III to connect, and the lode material above stoped to 
the surface, but not underfoot. It is 40 feet from the 
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entrance of the cut to lhe shaft, which is said to be 16 
feet below the bottom of the cut: no work appears to have 
been done from the shaft below the present level. The 
drive on the course of the vein just beyond the shaf:t has 
now collapsed: this drive is said to have been contmued 
from the face for 30 feet. The face is 20 feet high. The 
widLh of this VeiD as exposed varies from 3 to 6 feet. The 
ore won is reported to have been sluiced,.with the result that 
1 ton of tin oxide was recovered. ThIS ore· body should 
oortainly receive further atteution: not only is the ma~n 
vein important, but the presence of at least one .flat, vem 
near the surface, which carries good tin values, mdlcates 
that vughs of ricb ore may be expected at intervals as 
work proceeds. 

... Vica Tunnel. - This is so called because of the large 
masses of mica encountered. The adit was driven about east 
into the hill from a point on the creek·bank about 2 chains 
a little south of west from the old Orient ba.ttery site, 
Unfortunately the adit has now completely collapsed,. and 
there is only the old approa.ch and dump.hea.p to mdIcate 
that such work had been carried out. 

Mr. G. Thureau, Government Geologist, examined the 
Orient Mine in 1884, and in the course of his report gives 
the following description, which apparently refers to this 
adit, as no other was noticed by the writer which would 
correspond in position, as referred to the battery. 

(228)" Their deep adit, which has been started consider. 
ably below the hoppers at the b~ttery, has heelldriven for 
a distance of 300 feeb, and It WIll eventually gIve 50 feet 
under the present bottom of the whim shaft in this drive. 
Thorne's lode, it is believed, was cut at 250 feet, very 
regular and fairly tin.bearin~; further on the, Wh~1 lode, 
which was exposed when makmg room at the hillSIde for the 
ore·crushing and dressing machine~y , was intersected at ~50 
feet in from the entrance for a wIdth of 12 feet, carrymg 
a little tin ore, but not at all tested further. Ataother 
small lode, one foot wide, designated the Dam lod~, 
also somewhat stanniferous, and at the end of this 
ad it promising spurs 3 inches thick were discovered.. 
It should be mentioned that the Wheel lode, where inter­
sected. in the deep adit , though greatly decompoeed and con­
taining much soft argillaceous vein.matter, sti11 yielded 
fair prospects of ore." 

r-> ViM" Report on the \Vestern Mining Districts," by n. Tbur'f'&U, 
1884,p.11. 
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This information is interesting and points to t,hp advisa­
bility of an investigation of these ore·bod'ies. The only 
ather information available was contained in a letter to the 
writer concerning the old Orient Mine, with which he was 
familiar in the early days of its history, by Mr. Luke 
Williams, who sta.tes: -" There is a strong lode whiCh was 
cut when putting up the battery; it carried payable tIn 
at the battery, and in the tunnel driven from the creek 
(Pyke's Creek) just below the battery, the lode 
was from 9 to 12 feet wide, mostly rank.smelling 
iron pyrites and much mica, but only carrying 
traces of tin. This lode is worth further prospecting." 
This description apparently refers to the lode-formation in 
question. The specimens on the old tip are interesting, and 
it is a matter for regret that the formation from which they 
were derived was not available for inspection. There dre 
three varieties of material, two of which are obviously con. 
llE~cted, and from the same formation, the other appears dis­
tinct. A striking feature is the occurrence of large masses 
(up to 12 inches in diameter) of aggregates of phlogopite 
mica. This mineral occurs in hexagonal plates reaching 1, inch across. The only noticeable mineral present with 
the mica is a little white tremolite. Specimens are usually 
partially weathered from lying exposed on the heap for so 
long. Attached to some of the aggregates of mica is white 
quartz with finer crystals and aggregates of phlogopite dis­
seminated through it. This forms the connecting link with 
the second class of material on the heap, viz., translucent 
white quartz, showing at times a crystalline structure, with 
disseminated phlogopite, which sometimes becomes abun. 
dant, fluorite both lilac and greenish, in aggregates, and 
molybdenite in crystals up to one·quarter inch diameter 
scattered through the mass of quartz or in small cry:Jtal 
plates with fluorite, lining th~ walls of fissures which tra­
verse the quartz. The occurrence of molybdenite is of par­
ticular interest, but unless further work shows it to be more 
abundant than it is in any of the specimens seen, it can­
not be regarded as of economic importance. The richest 
specimen collected would not assay more than 1 per cent. 
molybdenite. The third class of material on the heap con­
sists of a dense aggregate of greenish crystals forming a 
dark.green rock, with scattered pyrrhotite distingujshable. 
The green mineral was determined as horn blende in hand 
specimens. Occasional crystals reach a length of one.half 
inch and width of one-quarter inch. while in some specimens 
crystals cannot be distinguished in the fine·grained black 
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aggregates impregnating quartzite, evidently the c~untry­
rock. A thi1\ section was prepared from a varIety of 
medium texture, and a microscopical examina~i~n showe,d 
that the bulk of the slide was occupied by hYPl(liomorphic 
crystals of colourless to very ~aillt:-greellish amphibole. 
Aggregates of olivine crystals wlt.h Jrreg~lar. o~t1.llles are 
commOll, showing rough cracks along W.hlC~ lllClplent se!­
pentinisation has taken place. Magnetl~ 18 abun~ant In 

ragged· grains and aggreg~tesJ freque~tly mel,uded III both 
the other minerals mentIOned: assocIated wIth the mag­
netite are aggregates of pyrrh?tite which sometimes i~cludes 
small quantities of chalcopynte. No q,uartz or. mica are 
present in the slide examined. The rock IS not derIved from 
a normal tin-vein, and would appear to be more closely 
allied with the contact metamorphic deposits. Whether 
it is derived from the same formation as the quartz-mica­
fluorite rock described is somewhat uncertain , but the mat-. 
ter must be left m abeyance until some exposure of the 
material in ~itu. is available. 

The amount of backs available from this adit would be 
small. unless a fairly long adit were driven, but a little 
further prospecting of the formations is ju~tifiable to deter­
mine their nature. Although molybdemte was not pre­
sent in any quantity in the specimens on the tip, richer 
bunches may occur in the formation, which appears to be 
very favourable for its development. Tin may also occur. 

About the centre of the section , on the eastern slope 
towards Pyke's Creek, a V.fjfy promising lode-formation has 
been exposed in the granite country, within less than 2 
chains of the contact. Below the water-race a cut has been 
put in for 10 feet on the course of the formation: this is 
the only work done. At this point the strike is N. 700 30' 
W., and dip vertical. The width varies from 4 to 6 fee~, 
bul will probably averag~ 4 feet .6 it;tches .. The ore-body 18 

a typical quartz-tourmahne-c~ssIterI~e ve~n. The ~ntral 
veinstone varies from 6 to 9 mches m WIdth, and IS com­
posed of an intimate mixture of black and green tour­
maline, bordered on either side by 12 to 18 inches of green 
tourmaline. This material carries no visible quartz: the 
central seam is sometimes intersected by horizontal v-einlets 
of green tourmaline which .may attain.a widt.h of 1 inch. 
The outer portion of the vem-rock consIsts of hard quartz­
tourmaline. The quartz grains are fairly coarse, and both 
green and black tourmaline are present in dense aggre­
gates: the green variety in places is pseudomor.phous. af,ter 
felspar, while t,he black not infrequently occurs In radlatmg 
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aggregates. The walls are fairly well defined. The granite 
in the vicinity is the medium·grained white variety, carry­
ing disseminated black tourmaline and narrow veinlets of 
the same mineral. 

A few feet above the face the outcrop has been exposed 
again, but no work done. The outcrop cannot be traced 
further west. This vein should be sampled at the different 
points exposed, and if surface indications warrant it, an 
adit could be driven from creek-level along the course of 
the formation, and would yield valuable information with 
regard to the shoots of ore.. 

What appears to be a continuation of the same forma­
tion, is an outcrop exposed on the summit of the ridge 
to the east. The outcrop has not been cut across, and it 
is impossible to tell its width or structure in detail. Masses 
of green tourmaline with vughs of crystalline quartz occur, 
also harder quartz· tourmaline stone with abundant green 
tourmaline and a little of the black variety in sheaves and 
radiating aggregates. The outcrop is said to carry good 
tin values at this point. The position of this outcrop is 
shown in Photo No. 22, on the summit of the hill in the 
left centre of the picture. There is more quartz-tour­
maline rock showing, about 2 chains north of this, which 
has nol been prospected. 

On the western slope of the hill towards the branch of 
Pyke's Creek which traverses the eastern portion of the 
section is an old ad it driven by the Orient Company in 
granite. This is about, 1 chain inside the eastern boundary, 
and 9! chains from the south-eastern corner. The old adit 
has collapsed and partly filled with water, and was quite 
inaccessible. Its bearing is N. 420 E. On the tip is pyritic 
ore, consisting essentially of quartz with a little scattered 
tourmaline and some pyrite. In the old race above, a 
quartz·tourmaline vein 18 inches in width has been cut, 
but no work done on it. 

Several outcrops occur on the summit of the hill just 
east of the eastern boundary of the section. 

Exposed on the northern boundary of the section iu the 
road cutting is a series of parallel quartz-tourmaline veins 
striking about east and west. One of them attains a width 
of 3 feet, and carries pyrite. The locality is worth a little 
prospecting. 

Plm~t al/d Treatl1lt'nt.-A small treatment plant was 
erected by the present owners of the property on the 
western bank of Pyke's Creek at the foot of the hill, and 
about 4 chains west of the old Orient battery site. A 
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general view of the plant is shown in Photo. No. 221 which 
was taken facing a little east of north. Water is brought 
from Pyke's Creek by a race which has its intake on the 
northern boundary of the sectioll. The water is utilised to 
drive a water-wheel, which in turn drives a small three­
head battery J which has very light stampers. Hand-feeding 
is employed for this battery. The pulp is fed on to a small 
WilBey table, also driven by the water-wheel. A fairly 
high grade product is produced, the middlings heing 
re-treated, and the slimes passing over a canvas table, thence 
into a box sump, overflowing to waste. The fine slime tin 
from the canvas tables is found to be purer than that f rom 
the Wilfley. Mr. Williams states that the former assays 
about 70 per cent. tin, and the latter over 60 per cent. 
The chief impurity is iron oxide (limonite) from the nodules 
occurring in the ore. With regard to quantities treated, 
Mr. Williams stated that in April. 1914, the plant had 
been crushing for about eight months, that 300 tons of 
ore had been treated, producing concentrates worth approx­
imately £800 net. 

Pu,ture of the Proptrty.-This property is worth the 
attention of investors . It has been shown that on more 
than one part of it formations carrying good tin values 
exist, although practically no developmental work has been 
done to open them up and a110w of any estimate being 
formed of quantities available for treatment. The erection 
of a crushing and concentrating plant to treat the ore is 
certainly an advance on the sluicing methods previously 
employed, and is to be commended. But the present plant 
cannot be regarded as satsifactory for continuously work­
ing the property. The battery serves well as a purely 
prospecting mill to test small parcels of ore, but it will 
not be found economical when mining is undertaken on II. 

larger scale. The question of available power was not 
closely investigated, but it seems likely that it could be 
utilised to better advantage by installing a Pelton wheel 
instead of the water-wheel at p!"esent in use. This would 
enable the Wilfley to be run at a higher speed, with the 
result that a cleaner separation would be possible. It is 
advisable, too, to instal a classifier to deal with the crushed 
battery product. as a. concentrating table cannot efficiently 
deal with an unclassified product: comparatively large 
lumps of the impurities will always tend to find their wa.y 
into the concentrate with smaller fragments of the cas­
siterite, since two particles of unequal size of minerals of 
very different specific gravities may have the same weight 
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The canvas strakes employed at present are saving a good, 
deal of very fine slime tin, but the writer would advise a 
careful test being made without delay to determine defi­
nitely the tin oxide still present in the slimes going to 
waste. These were not sampled by the writerl but it will 
probably be found advisable to instal longer tables. 

The present system of working out only the very richest 
patches of are, leaving all the rest for future treatment. 
is to be deprecated, particularly when the profits from such 
treatment are not being utilised in developing fresh oodies 
of are, or providing for a Illore efficient treatment plant. 
Such a policy if continued is likely to end disastrously. 

Mining can for a time be carried on from adits, but 
when serious milling operations are commenced, provision 
will have t.o be made for sinking a main shaft. It is 
scarOf'iy possible at the present stage of the work to select 
the most suitable site for such a shaft, so that it could 
serve the greatest number of ore-bodies. Further work on. 
these will indicate more clearly their relative value. 

With regard to the nature of the ore, there are indica­
tions that in most cases the primary ore will prove to be 
pyritic. but this fact. while increasing the cost of treatment, 
does not under modern conditions prove an insuperable 
barrier. There is nothing definite to indicate J\t what Jepth 
pyritic ore will be encountered in those ore-bodies which at 
present are being exploited in the oxidised zone, but appar­
ently the depth will not be gre<>.t. 

The structure of the ore-deposits in the sedimentary rocks 
on this property is apparel1tly quite similar to that of the 
corresponding deposits on Mayne'S Mine adjoining to the 
south, and the remarks made in connection with that pro­
perty as to the structure, continuation to a depth, &c., 
apply with equal force to this section. While vughs of rich 
ore may be encountered at any time, the conditions govern­
mg their occurrence cannot be determined with sufficient 
accuracy to enable any forecast to be made as to where 
they may be expEcted: in planning future work, therefore, 
no allowance should be made for such vughs, when esti­
mH-ting the probable amount of ore available. 

In the immediate future a main adit will have to be 
driven into the western slope, from somewhere about bat­
tery-level, and this work should not be delayed too long 
until all the rich patches of free milling ore near the surface 
are exhausted. At the same' time, as opportunity oilers, 
the other ore-bodies on the property should be prospected 
and sampled: that at the old Orient battery site in the 
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sedimentary rocks, and t.hat cr?ssing the race a?" the 
western side of the creek , III gra1lltp rock, are worth lIDme­
diate attention. 

Thus the property ) while not yet beyond the prosp:cting 
stage although it is producing tin aTe, has very deCidedly 
encouraging prospects . . 

If it were possible to effect an amal~amatIoll.between .the 
Kelvin and Mayne's Mines, includlllg th~ Illtermedlste 
2-acre section held by Mr. J. S. Munro, It seems ~ the 
writer possible that both properties might be systematically 
prospected, and eventually wor~ed, ~n a more .compre­
hensive way than would be possible WIth each mIne III a 
smaller way indepellde'Dtly . 

(19)-Th. Old Orient .Iline. 

Part of the workings of the airl Orient Tin Mining Com­
pany are now included in Section 609511, held by H. "y. 
Williams, G. O'Brien, and T. Buckley (the old KelVIn 
Mine), which has been described above. The workings 
within the boundaries of that section have already been 
described, and it seems desirable to refer briefly to other 
workinas which were examined . 

Som: interesting particulars concerning the old Orio:mt 
Mine have recently been furnished to the writer by Mr. 
Luke Williams who was on the mine in the early days 
of its history. As Mr. G. Thureau, G~ver~lme~t Geologist, 
described the property as he found It, I.n hIS. report .of 
1884, it seems scarcely necessary to reWrIte thIS desc;-Ip­
tiOD. Mr. Williams states, "Like all the other mIDes 
at Haemskirk it [the Orient Mine] was not a success. 
The tin did not live more than 30 feet below the surface 
in the surface shoots of ore, and sufficient development 
work had not been done, consequently, with the high 
freights .. and tin at about £45 par ton for oxide 
. . . . the mine could not be worked at a profit._ 
The lodes were strong and well defined, but only carried, 
as a rule, from! per cent. to 1 per cent. metalJic tin, but 
the prospectors had I estimated' them at 4 per cent. 
metallic tin." 

The writer of this letter goes on to say that the share­
holders refused to believe that their property needed 
developing, and insisted that a battery and treatme~t 
plant should be erected to tre.at the ore they were satIS­
fied existed. As a result, thIS battery was the first on 
the field to start crushing, early in 1884. Mr. Thureau, 
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in his report, statas, "360 tons of ore gave 55 bags, or 
2 tons 15 cwt. of cleaned ore." 

With regard to the workings other than those described 
in connection with Section 6095M, little is to be seen at 
the present time . 

About 5! chains south from the north-eashrn corner of 
Section 6095M, and about 1 chain east of the eastern 
boundary, is a short adit driven into the western slope of 
the hill. This is in granite country . The workings were 
in a state of partial collapse, and could not be examined 
in d·3tail. The adit has been driven for about 40 feet 
OQ the hanging-wall side of a quartz-tourmaline vein, which 
otrikes N. 620 E., and dips south at 650 . At 30 feet, 
from the entrance was a rise to the surface, only about 
15 feet. From the stone exposed in the approach there 
app~ars to be a narrow central vein of black and green 
tourmaline, with quartz-tourmaline vein-rock on either 
side. This is rather- close-grained, with abundant g16(m 

tourmaline, scattered radiating sheaves of the bla.:k 
variety, and some of a light-brown colour. Occasionll 
geodes occur lined with small prismatic crystals of quartz, 
and not infrequently geodes lined with chalcedony, a 
rather unusual occurrence in these veins. Some fine brown 
cassiterite was noted in one specimen. Some of the stone 
on the tip is pyritic. 

This formation outcrops on the hillside for 5! chains, 
the width varying from 6 to 10 feet. At about 3 chains 
from the adit are a trench and shallow shaft on the 
formation, and this appears to be the only prospecting 
work carried out on a promising vein. 

About 3! chains on is another quartz-tourmaline out­
crop, which does not appear to have been prospected, 
striking N. 400 W. . 

On the summit of the hill is a big quartz-tourmalme 
outcrop, striking N. 500 W. , probably that called 
" Thorne's Lode, JI by Thureau. 

There is a good deal of lode-material lying on the sur­
face, about It-chain south. This is not seen definitely 
in situ; and may represent either (a) loose detrital, (b) a 
parallel fonnatioD, or (c) a faulted portion of the main 
lode. 

About 9 chains east of the north-eastern corn.,r of Sec­
tion 6095 .. is an old shaft by the side of the branch road 
into the Kelvin Mine. This shaft is timbered, but no 
information is available as to its depth, or the work car­
ried. out "from it. 
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