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Reconnaissance of the North 
Heemskirk Tinfield . 

I.- INTRODUCTION AND TOPOGRAPHY. 

THE following report deals with an area extending !rOlD 

Mt. Heemskirk on the south to Granville Harbour on the 
north, and varying in width from about 6 miles on the 
south to about 1 mile on the north, the coast-line forming 
the western boundary. It includes the results of a field 
examination extending from March 2 to 18, 1914. The 
area adjoining to the south is being fully dealt with in 
Bulletin No. 21, and for a more complete and detailed 
discussion of the general and economic geology the reader 
ilJ referred to that publication. 

It has been deemed advisable to record the results of this 
examination as a Geological Survey Report rather than a 
Bulletin, mainly for the following reasons: -(1I.) The exam­
ination was comparatively hurried; (b) the work on the 
most important mining property in the district was insuffi­
ciently far advanced with prospecting work to enable any 
defini~ forecast to be made of its future ; (c) only the 
fringe of an important strip of country was examined . 
The area east and north, bounded by the Pieman River , 
claims attention, but could not be examined on this occa­
sion; the writer hopes to include the results of an exa.m­
ination of the whole of this area in a later bulletin. 

Mt. Heemskirk rises to about 2700 feet above sea-level , 
and forms the northern extremity of the Heemskirk 
Range. Connected with the mountain by a comparatively 
low saddle, known as .. The Gap," is North Heemskirk 
Spur. the highest point of which is known as Gap Peak . 
This range is really a spur of Mt. Heemskirk, which has 
suffered considerable denudation; it divides the drainage 
area of the Tasman River from that of Granite Creek and 
other streams flowing directly into the ocean. From this 
range the country to the west and north appears generally 
level, although on closer inspection it is found to be cut 
through by various consequent streams flowing direct to 



the ocean. The ridges between these streams are of 
approximately equal height, giving the country its even 
appearance. Standing out prominently above the general 
level is a peak known as Donnelly's Look Out. This was 
originally portion of the North Heemskirk Range. but 
was gradually separated by the wearing down of the con­
necting saddle, under the long continued influence of 
weathering agencies. At this time there were streams 
flowing west into the ocean and east or north-east into the 
old Pieman River . At the present day North Heemskirk 
is separated from Donnelly 'S Look Out by a wide valley 
occupied by the Tasman River flowing westward into the 
ocean. This river receives various tributary creeks, of 
which the chief are the St. Dizier and Twelve Mile Creeks, 
both from the south. The former occupies the valley 
between Mt. Heemskirk and North Heemskirk, rising in 
the spur known as The Gap, which separates these two 
ranges. 

Reference has been made to the general level nature of 
the country to the west and north of Mt. Heemskirk 
and its outlying spurs . This area really forms an extensive 
peneplain, and represents an old land surface which wa's 
worn down under long-continued degradational agencies 
to base level. A subsequent uplift of the land surface 
rejuvenated the streams, which are at the present ti me 
once more engaged in cutting down their channels. This 
peneplain has a gIadual slope sea wards ; insufficient aneroid 
readings were o6tained to enable a true average of the 
slope to be obtained, although it appears to be over 100 
feet to the mile. 

ACCe88.-0ne of the greatest drawbacks to the develop­
ment of the district in the past has been its inaccessibility. 
In the past three routes have been available, all connect­
ing with Zeehan, and all three have been used-

(a) Road from Zeehan. via South Heemskirk . 
(b) Cattle track from Zeehan. over the Gentle Annie 

Hill. 
(c) Pack track from Zeehan, via the old Eureka Mine. 

Of these (a) and (b) were continuously used; (c) IOme­
times used . 

(a) Road.-This route is long and tedious; from Zee­
ban the Trial Harbour Road is followed to within about 2 
miles of tbe old settlement of Remine, where the Oorinna. 
Road junctions, and the latter is followed for about 11 
miles, when it is joined by a road recently C9nstructed to 
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meet it, which winds over the North Heemskirk Spur 
towards its northern extremity. After leaving the Cor­
inna Road the distance is about 3 miles to the Heemskirk 
Tin Syndicate's property. The total distance from Zeehan 
by this route is about 26 miles, and the condition of the 
road is far from satisfactory. The ruts in places are so 
deep that the cart-wheels sink in almost to the axles. The 
grade, too, is steep in places, and it is a matter for surprise 
that better grades were not sought in the first place. Loads 
of about 25 cwt. may be carted, and two days are usually 
taken on the trip from the mine to Zeehan. This is the 
only available method of carting heavy loads ih or out, 
and all heavier machinery which could not be carried by 
pack-horse has necessarily been taken by this route. 
Hence it will readily be understood that the cost of getting 
machinery and supplies to the property, and of getting tin 
out, has been heavy. 

(b) Cattle Track.-This track, as its name implies, is 
used when cattle (of which there are many in the vicinity 
of Granville Harbour) are to be driven to and from Zee­
han . It is but a narrow track, and little attempt has been 
made to grade it, so that carting is quite out of the ques­
tion. It is used, however, as a pack track, being much 
more direct than the road previously described; the dis­
tance between Zeehan and the Heemskirk Tin Syndicate's 
property is about 15 miles. The Pine Creek gorge, and 
the range known as the Gentle Annie Rise, where it is 
crossed by the track are formidable obstacles. This route 
is generally used by packers bringing in provisions, mail, 
«c .• and provides the main line of communication between 
Zeehan and the North Heemskirk District, Granville Har­
bour, Corinna, and Pieman Heads. 

(c) Eureka Pack Track.-This track is frequently used 
by men walking to and from Zeehan. It is often preferred 
because, although about 2 miles longer, it avoids the steep 
climb over the Gentle Annie Rise by winding round the 
end of the spur. It is occasionally used by packers. For 
.some distance the tram under construction follows approx­
imately the course taken by this trac1<. 

The road and both tracks referred to above are shown 
on the a.ccompanying map, the two latter being approx­
imately sketched in only. 

In referring to tracks, mention should be made, in pass­
ing, of tbe old track through The Gap (a low ridge con­
necting Mt. Heemskirk with the North Heemskirk Spur), 
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and connecting the North and South H eemskirk fie lds . 
Although used a good deal in the earlier history of the 
field, the track is now a good deal overgrown in places, 
and is not available for horses ; it is still sometimes used 
as a foot track , being very much shorter tha n the road 
previously described. The distance between t he :Federa· 
tiOD Mine, South Heemskirk , and the Heemskirk Tin 
Syndicate's property, North Heemskirk, would be about 7 
miles by this route. This track is really the old road from 
Trial Harbour (Remine) to Corinna.. 

The road and tracks described have provided the only 
m~ans of comm unication with the district in the past, but 
owing largely to the success which has attended the efforts 
of the Heemskirk Tin Syndicate , a tram· line is being con · 
structed at the present time which will immensely benefi t 
this and the surrounding districts. This work is being car· 
ried out by the Government. The surveyed line is shown 
on the accompanying map, although i~ must be under· 
stood that the line is not yet constructed for the full dis· 
tance as shown 011 the map. At the time of writing the 
rails are laid to about the ll·mile peg. and I am informed 
that the construction work is not far ahead of this point . 
The line connects with the steel tram-line constructed by 
the Zeehan Western Company, at about 2 miles from the 
town. It runs in a general westerly direction , the p ro· 
posal being to ultimately extend the line to Granville. 
The grade is excellent, and several substantial bridges have 
been constructed. Some little difficulty was experienced in 
finding a suitable spot to cross the Pine Creek gorge, but 
this problem was solved , and the work successfully carried 
out. Wooden rails only have been laid, and although their 
life is not likely to be long, it is satisfactory to find that 
grade and curves would permit of these being replaced by 
steel rails at a later date if necessary . 

If the line be continued beyond its present terminus it 
will undoubtedly stimulate prospecting and mining in the 
district . It is scarcely necessary to state that it will be 
possible to carry heavier loads a'Dd to travel more quickly 
than before, and therefore transport will C08t consider­
ably less than under the old conditions. 

• 
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H.-GENERAL GEOLOGY. 

In dealing with the general geology of the district, the 
various rock formations will be described nlld er the general 
headings of igneous and sedimentary rocks. 

A.-IGNEOUS RoCKS . 

There have been at least th ree distinct periods of igneous 
activity. in connection with ODe of which the primary ore· 
deposits of the district were formed : the other two are of 
no direct economic value. 

Into a series of previously consolidated sediments a maSf 
of basic material was forced, a.nd now forms the gabbro 
outcropping north of the Heemskirk Tin Syndicate's pro­
perty. At a slightly later period the huge granite ma~si ; 
now forming the Heemskirk Range was introduced: these 
intrusions took place in Devonian time. There was then 
a. long period of quiescence until in late Mesozoic time 
large sills of diabase were forced up into the overlying 
rocks. There is no evidence of further activity unti) Mid­
Tertiary time, when extensive flows of basaltic lava took 
place . 

( l)-Ga.bbro . 

As this is the oldest igneous rock represented, it will be 
described first. Its extent is not yet known, but the rock 
was discovered by the writer outcropping in the form of 
a low ridge covered with stunted timber and scrub, a litt1e 
to the north of the Heemskirk Tin Syndicate's workings. 
It appears previously to have been mistaken for basalt , 
but a recognition of its true nature will be seen to be of 
direct economic importa..nce, and it is essential that it 
should not be confused with the basalt so abundant in the 
same locality . 

In hand specimens the rock is of a general greenish 
colour on freshly-broken surfaces. It weathers to a brown­
ish colour. The rock is fairly coarsely crystalline, contain­
ing black crystals in a greenish ground-mass, with white 
felspars. Scattered magnetite and pyrrhotite are notice­
able. This rock should be readily distinguishable from the 
olivine basalt found in the same locality, and from the 
diabase which occurs further to the north-east. Both of 
these rocks are described below . 

The microscopical examination of a thin section cut from 
a specimen collected from a low ridge about 12 chains 
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north of Section 6357 -M, shows that the rock is a true 
gabbro, consisting essentially of the monoclinic pyroxene 
diaJlage, partly converted to light green uralite , and of 
labradorite felapar which is slightly clouded by decompo­
sition products. Apatite, ilmenite (accompanied by its 
alteration product leucoxene), magnetite, and pyrrhotite 
are present as accessory minerals, while a little secondary 
-chlorite is noticeable through the slide. The rock does not 
·differ in essential features from that which occurs at South 
Heemskirk, 011 the Zeehan-Tria~ Harbour Road, about Ii 
miles east of Mt. Agnew. This rock is more fully described 
in Bulletin No. 21 dealing with the South Heemskirk Tin 
Field. 

The extent of this gabbro at North Heemskirk has not 
'So far ,been determined. When the country to the north 
is examined, more information on this point will be forth­
.coming. The outcrop examined forms a low ridge, not 
rising appreciably above the general level of the peneplaill. 

' \Vith the thick undergrowth and heavy cover of soil in this 
vicinity, the boundaries of the outcrop and the relation of 
t.he gabbro to the surrounding formations is not easy to 
determine. To the west it appears to be overlain by Ter­
tiary basalt; to the south and east by sandstone, grit. 
and conglomerate, also of Tertiary age. Thus it does net 
seem possible to fix the age of the gabbro from this 
(lxposure alone. There is no doubt whatever in tbe 
writer's mind but t hat the rock is identical in age with 
similar basic rocks occurring at South Heemskirk, and at 
£lther localities on the West Coast j its similarity in general 
.appearance, in mineralogical composition and structure 
when subjected to microscopical examination, and its 
()ccurrence near the margin of a huge granite mass, all 
indicate that a correlation with other occurrences is justi­
fied. If so, then the gabbro is of Devonian age, and 
slightly older than the granite forming the Heemskirk 
Range. For a fuller discussion of the relation of basic 
and acid igneous rocks, and the evidence for classing them 
as Devonian in age, the reader is referred to recent bulle­
tins of the Geological Survey. 

This gabbro, then, is the oldest igneous rock repre­
sented on the field, so far as is known at present. 

No mineral deposits have so far been discovered in the 
gabbro, but there are certain possibilities which may here 
be briefly indicated to serve as a guide when prospecting 
is being carried on in the district . 

.1 
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• 
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Although at this point it does not appear very promis­
ing, considerable variations may be found in a short dis­
tance, as is the case in other occurrences of similar rock 
on the West Coast of Tasmania, and osmiridium may pos­
sibly be discovered : the serpentine in which this much ­
sought meta l occurs at the Bald Hill and in the valley of 
the Wilson River, is but a variation of rocks of the same 
age and similar in every respect to that described above. 
On the other hand , occurrences of such rocks are known 
which have not 80 far been shown to carry osmiridium . 

Deposits of copper and nickel may also be looked fOT . 

Thus it will be seen that the identification of gabbro in 
this district is important. 

(2)-Granite. 

From the economic standpoint, the most important rock 
of the district is the granite, since all the primary ore­
deposits of the district are genetically connected with it. 

In appearance the rock is typically a pink granite, owing 
to the abundance of pink orthoclase felspar. In addition 
to this mineral, white plagioclase, quartz, black biotite 
mica, and sometimes black tourmaline are readily distin­
guishable in hand specimens. In texture the normal rock 
is medium grained, varying somewhat in particular 
localities. Aplite and granite porphyry are sometimes 
developed as particular types. 

The granite herein referred to forms the northern exten­
sion of the great Heemskirk massif, described more full y 
in the writer 's bulletin on South Heemskirk. 

It extends northwards to Granville Harbour, where it 
forms the southern shore. From this point southwards 
to within about 1 mile of Trial Harbour the same granite 
forms a r ocky coast line. From Granville Harbour the 
boundary of the granite runs about south-east for about 
2 miles, then bends east past Donnelly's Look Out and 
beyond the Gentle Annie Rise , for about 10 miles, when 
it sweeps southward again . 

North of the Tasman River the actual boundary is 
hidden for some distance, but from a casual examination 
it appeared that the Tertiary basalt to be described later 
was lying directly on the granite. 

The age of the granite is assumed to be Devonian, not. 
from direct evidence obtainable in tID. district, but from 
the fact that it is to be correlated with other occurrences 
where the age can be determined more exactl~ . T.his que8~ 



• tion is discussed at greater length in Bulletin No.2!, In 
the North Heemskirk District the granite is intrusive into 
dates of Pre-Silurian age, and appears to be overlain" by 
Tertiary basalt: beyond this there is no direct evidence of 
a.ge. 

Whenever a huge mass of acid igneous rock, such as the 
granite massif under consideration, intrudes an older 
series of sedimentary rocks, the contact metamorphic 
effects of the intrusion are cousiderable. The present case 
is no exception to the general rule. These contact effects 
must be noticed in passing . l'he most important results 
a.ppear to have been silicification and tourmalinisation of 
the sediments near the contact, with the development of 
chiastolite, garnet, albite, and other minerals typical of 
the contact metamorphic aureole at other points. On the 
summit of Donnelly's Look Out, on the hill slope and in 
the bed of the Tasman River near the Heemskirk Tin 
Syndicate's pipe.line, along the St. Dizier Creek, and at 
various otber points along . the boundary, the silicificatioll 
and tourmalinisation effects are well seen. Here, instead 
of the blue slates which form the normal country rock of 

. the district, the outcrops are seen to be black and white 
banded rocks. The alternating bands of white quartz and 
black tourmaline reproduce exactly the folds and contor· 
tions of the original slate, which has been replaced under 
the action of highly superheated vapours introduced during 
the consolidation of the huge granite mass. Slight differ · 
ences in the composition of different layers of the original 
sedimentary account for the fact that the replacing mineral 
is sometimes quartz and sometimes tourmaline, the latter 
taking the place of the more argillaceous material. Similar 
rocks occur at Mayne'S Mine, South Heemskirk, and have 
recently been described by the writer from the Stanley 
River District. 

A t several points on the Heemskirk Tin Syndicate's 
race, and also on the flat at the head of the Twelve Mile 
Creek, at the foot of Mt. Heemskirk, was noticed a com· 
pact blue-grey rock, with abundant white lath-like 
crystals, up to V·inch long, in a fine·grained ground mass. 
A thin section examined microscopically shows that the 
rock is an andalusite slate, the white prisms proving to be 
andalusite , which has been developed as a result of the 
contact metamorphic action of the granite on the adjacent 
sedimentaries. Short prisms of tourmaline have also been 
developed, while in the ground mass is abundant carbon-
1.C80US material. 

• 
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Although only two distinct types of oontact rocks have 
been examined in detail. the alteration everywhere round 
the margin of the granite has been intense. 

The granite is the most important of the igneous rocks 
of the district, since it is genetically connected with all the 
ore·deposits of the district, and the primary ore-bodies 
occur within or Dear its borders, while its disintegration 
has contributed most of the valuable constituents to the 
secondary ore-deposits. 

(3)-Diabase . 

Forming the bulk of the north-western portion of the 
spur of Mt. Heemskirk which is crossed by the Cattle 
Track, and known as the Gentle Annie Rise, is a mass of 
a medium to fine-grained rock, of a general light greenish 
colour J and crystalline structure. The rock appears to be 
composed almost entirely of grey felspar and greenish 
pyroxene (augite) , and proves to be diabase. It is similar 
in all respects to the diabase so widely distributed through­
out the island, and which forms huge sills intrusive into 
the Permo-Carboniferous and older rocks . A detailed 
petrographical description of the rock is uncalled for here , 
as it has been ful1y described elsewhere. 

The extent of the diabase is still undetermined , and the 
writer had no opportunity, on this occasion, of traversing 
and determining even approximately its bounQaries. The 
a.rea shown on the accompanying map is only sketched in . 
The writer was informed that the outcrop extends for some 
distance across the Pieman River. The old track to the 
Eureka workings traverses diabase for a considerable dis­
tance, and the Heemskirk River has cut its way through 
the same rock , which forms the cliffs at the Heemskirk 
Falls. 

The rock was locally being called basalt, but is quite 
distinct from that rock, so common to the west, from which 
it should be carefully distinguished for reasons which will 
be pointed out in the course of this report. The age of the 
diabase cannot be determined in t his district. It is 
intrusive into Pre-Silurian sediments, and is apparently 
overlain by Tertiary conglomerates. There "can be little 
doubt, however, but that this occurrence of diabase is to 
be correlated with that which is so widely distributed 
throughout Tasmania, and which is regarded as being of 
late Mesozoic age. The thickness of the diabase must be 
at least 600 feet : the northern extension of the area was 
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not examined, hence this figure must be regarded only as 
an estimate. It is possible that faulting may be respon ­
sible for an apparent exaggeration of the true thickness, 
but no direct evidence was obtained to justify this assump­
tion being made. 

The mass of diabase described was not poured out at the 
.surface as the basalt was, but forced up into strata since 
removed by denudation, in the form of huge sills. This 
was long after the granite had consolidated, the diabase 
itself , after consolidation, being penetrated by basalt. 

The period of primary ore-deposition had ceased with 
the final consolidation of the Devonian granite, and the 
diabase was not responsible for the formation of any fresh 
ol'e-deposits, being in this respect of no economic import ~ 
anee. 

The soil yielded by the diabase is moderately good, the 
a rea being fairly heavily timbered. 

(4)-lJasalt . 

'Covering a wide area north of the Tasman River, and 
yielding a soil covered with heavy timber and thick scrub , 
is another igneous rock materially different to any which 
has previously been described. This is dark~blue in 
oColour, and is a hard , tough rock, which on weathered 
s urfaces shows a reddish-brown crust. It yields a dark 
-chocolate-red soil which invariably supports a luxuriant 
growth of scrub and undergrowth, with usually excellent 
,timber as well. 

The rock is dense and fine~grained: frequently no COll ­

:stituents can be recognised , although generally a clos·~r 
examination will reveal the presence of olivine in clear 
greenish-yellow crystals. In places the rock is vesicular, 
a nd the vesicles may be filled with zeolites. The rock is 
an olivine basalt, and is quite similar to that so abun 4 

dantly distributed on the north-west coast and various 
other parts of Tasmania. A more detailed description of 
the structure of the rock is uncalled for here . 

The full extent of the basalt has not yet been deter­
·mined. It occupies a considerable area north of the Tas­
man River, · stretching northwards and eastwards towards 
the Pieman River, while at Granville Harbour and from 
this point northwards, it extends to the coast. The former 

,extent of the basalt sheet has probably been considerably 
·greater than present outcrops indicate. Towards its 
-,southern extremity the basalt now occurs in isolated 

• 
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patches. An examination shows, however, that these 
patches are all at approximately the same level and there" 
can be no doubt but that they originally fonned one con­
tinuous sheet, which has been dissected by the various. 
streams draining the area. Bedrock has been exposed in 
many of the creeks between these isolated patches, showing 
that the thickness of the basalt cover is usually small. In 
most places it is probably not more than 30 feet, and some­
times considerably less. 

The basalt rests partly on river gravels of Tertiary age, 
with lignite and plant remains, partly on Devonian 
granite (and probably on Devonian gabbro), and partly 
on Pre·Silurian slates. Its age is late Tertiary. 

Although not genetically connected with the ore­
deposits, the basalt is important .economically, for it has 
formed a protective covering to the secondary tin ore­
deposits formed in the old river channels, which otherwise 
would undoubtedly have long since disappeared. On the 
other hand. since the outpouring of the basalt and subse­
quent uplift, degradational forces have done work which 
has been of great economic value, in that the basalt cover 
has been cut t.hrough, and in places entirely denuded, so 
that the tin-bearing gravels have been exposed without 
being entirely removed . 

B.-ECONOM IC SIGNIFICANCE OF THE IG NEOUS ROCKS. 

It seems advisable to briefly call attention to certain 
points which a study of the igneous rocks has made clear, 
and which do not seem to have been recognised by some 
interested in the development of the field. These remarks: 
wilJ involve a certain amount of recapitulation and repeti­
tion of what has already been said under difTerent head ­
ings. 

It is not proposed to refer in detail to the granite, 
although it is most important as being genetically COll­

nected with all the ore-deposits of the district . The rock 
is universally recognised , and the fact that primary 
deposits of tin ore are found within its borders or in the 
sedimentaries adjacent to the granite contact, is well 
known: also that secondary deposits of tin ore are derived 
from the above-mentioned primary lodes and may therefore 
be found within or near the borders of the granite. 

It is mainly to the other three rock types--diabase, 
g1.bbro, and basalt--and their relation to the secondary 
ore-deposits, that the writer wishes to call attention at 

• 
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this stage. The different rocks have been described 1 &lld 

it is believed that they will be recognised in the field. It 
has already been stated that the diabase is of Mesozoic 
age, the gabbro Devonian, while the basalt is Tertiary . 
TJle important point which it is desired to emphasise very 
strongly is that the diabase and gabbro are older than tilt' 
iHondary tin ore·deposits, while the basalt is younger. 
Obviously, then, while the basalt may, and often does, 
cover tin.bearing gravels, neither diabase nor gabbro can 
do so. If this important distinction be appreciated, the 
knowledge should be a guide to those attempting to trace 
the course of the old river channels, for where outcrops 
of either gabbro or diabase ' are noted, it will be realise, 
t.hat the old river must have taken a different course, and 

. to attempt to bore suc~ rocks for a lead which may have 
been traced for some distance by boring through basalt 
is worse than useless. 

The useful purpose which the basalt has served by pro­
tecting the stannifetous gravels has already been referred 

lo. 

C._SEDIMENTARY ROCKS . 

(l)_Pre-Silurian Slates, Sandstones, and Tuffs . 

Very widely distributed throughout the district , and 
occupying most of the country between Zeehan and the 
Heemskirk Range, is a series of old sedimentary rocks. 
The most abundant members of the series are blue fissile 
slates, which have been much crushed. These are inter­
bedded with white quartzites, representing old sandstones , 

and fine tuffs. 
These rocks are the oldest represented in the district, 

and have been intruded by gabbro, granite, diabase, and 
basalt. In the area under review they are contorted and 
much disturbed in the vicinity of the igneous rocks, and 
no strike or dip can be assigned to the formation as a 
whole for this reason. The series, however, appears to be 
continuous with the older sedimentaries developed around 
Zeehan, which are older than the fossiliferous Silurian 
strata in the same vicinity, and have been classed by 
Messrs. Twelvetrees and Ward as Cambro-Ordovician. 

These sedimentaries then are Pre-Silurian, and prob­
ably Cambrian or Ordovician in age. They have been 
intruded by the igneous rocks of the district, but form 
the bedrock upon which the Tertiary sediments rest. A 

• 
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little north of Donnelly's Look Out they are covered by 
the flows of basalt of late Tertiary age, described else­
where. 

The contact metamorphic effects produced by the 
intrusive ignMus rocks have already been referred to: tour­
maline is abundantly developed, and in particular localities 
andalusite , garnet, and other contact minerals were noted. 

No mines are being worked in this area, but mineralisa­
tion has taken place in certain localities, as one would 
expect, and it is likely that at any time ore-hodies of 
economic value may be located . 

(2)-11ertiary Sandstone and Conglomerate . 

A formation whose full extent was not proved during the 
reconnaissance, but one which may prove to he of consider­
able economic importance, is distinguished on the accom­
panying map from the area of Tertiary river gravels and 
alluvium, as sandstone and conglomerate. 

A small outcrop of conglomerate was noticed on the brJw 
of a low spur with a northerly aspect, about on the nor­
thern boundary of Section 4747M: this is approximately 
on the same level with, and about 15 chains south of the 
open-cut workings on unconsolidated wash in G. Smith's 
40-acre Section 5312l'11. A few chains south of it are some 
old alluvial workings which have been described else­
where: in these workings unconsolidated wash w':'tb faV-1y 
abundant lignite is exposed. This was t!:te cnly occur­
rence of conglomerate noticed in tLIS 'Part of th~ field . 

The rock is hard, and is a typical conglomerate . 
Rounded fragments of white quartz of varying Slzes up to 
2 inches in diameter are embedded in a mn.trix. of quartz 
sand , the whole being cemented with silica. Occasional 
fragments of banded quartz tourmaline replacement rock 
were noticed , and a little black tourmaline occurs in 
rounded fragments in the ground-mass. A fragment of 
topaz was noticed in one specimen. 

In freshly-broken specimens the rock is white , while on 
weathered surfaces it is usually stained black, probably 
with vegetable matter, the white quartz pebbles standing 
out in sharp relief. 

About 2 miles to the north of this point is another more 
extensive development of a similar rock, associated with 
·sandstone. The latter occurs approximately as shown on 
the accompanying map, but the OCcurrence has been 
sketched in only, as the boundaries could not be traversed 



14 

and accurately determined in the time available. 
Apparently included in the northern portion of Sections 
6357 .. , 6349,., and 6114", all held by C. D. Finch, is an 
a.rea of sandstone, covered with button-grass. This occu­
pies also the southern portion of Section 68Shr, charted in 
the name of A. Fitch. This area in appearance is a. pad­
dock of button-grass, bare of timber, but surrounded com­
pletely on three sides and partly on the fourth by heavy 
timber and scrub: the line of separation is sharply defined, 
the difference in the vegetation being determined by the 
different soil: basalt occurs on the south and west, and 
gabbro on th"e north. 

Further to the east, and exposed along the fringe of the 
timbered (basalt) country, sandstone occurs, alternating 
with bands of conglomerate. North of this is more con­
glomerate, while about a mile north of Sections 6114M and 
6115M is a we11-defined ridge, rising to about 150 feet 
above the plain, consisting of conglomerate towards the 
base, merging into beds of grit, and .capped again by con­
glomerate. 

In the area described, the various creeks expose sand­
stone and conglomerate on their banks, forming cliffs some­
times 25 feet high. To the east the Pre-Silurian sedimen­
taries outcrop, and no further occurrences of sandstone 
and conglomerate were noticed during the hasty examina­
tion of this country. 

The beds appear to be horizontal, and would appear to 
be at least 100 feet thick at the ridge referred to : the base 
of the ridge is covered with talus and scrub: no bedrock is 
exposed in the creek beds, but the formation must be rest­
ing partly on Pre-Silurian slates, and partly on Devonian 
gabbro: it appears to be covered by basalt to the north. 

In appearance the conglomerate is similar to that 
described above from the northern boundary of Section 
4747M, excepting that no quartz-tourmaline rock was 
not iced among the pebbles, which apparently consist 
entirely of milk-white to glassy quartz. In the finer 
interstitial matter, however, particles of rounded black 
tourmaline afe abundant, in places giving the ground­
mass a general dark appearance . The rock is silicified, 
and the small cavities which sometimes occur are seen to 
be lined with chalcedony. The rock is hard and compact, 
always breaking across the pebbles. 

The conglomerate grades in places into a grit, and this 
again into a sandstone. Excepting for the difference in 
grainsize, these rocks are similar to the conglomerate 
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already described, consisting of rounded grains of quartz, 
with black tourmaline cemented with silica. In the grits, 
chalcedony is present in occasional spaces between the 
larger grains. Usually to a depth of aD inch or two from 
the surface the sandstone is partially weathered, and some­
what softened, but when fresh it is so hard that it is in 
reality more nearly a quartzite than a sandstone; it seems 
advisable, however, to retain the word .. sandstone" in 
the case of a rock no older than Tertiary. The grainsize 
of the rock is wonderfully regular, and the distribution of 
the fine black grains of tourmaline in the specimens col­
lected is very even, the mineral not being collected into 
definite layers. 

The writer hesitated somewhat at first in referring such 
hard rocks to the Tertiary system, as they would pass for 
nl,uch older rocks when examined as hand specimens, 
although they show no signs of crushing. In the field , 
however, they are horizontally bedded, and are on the 
same horizon as the unconsolidated river gr..avels which are 
shown to be of Tertiary age by the impressions of lea-ves 
in the sandy beds, and the lignitised wood at various 
depths from the surface. 

Again, the actual composition of the rocks is so nearly 
akin to that of certain horizons of the unconsolidated 
gravels that one is struck by the close resemblance : the 
presence of tourmaline also is suggestive. But any doubt 
which may have remained was dispelled by the discovery 
in the grits and conglomerate at several points, of what 
are undoubtedly fragments of wood corresponding exactly 
in structure with the lignitised wood found in the uncon· 
solidated drifts . These fragments are quite white, being 
apparently completely replaced by silica: the structure 
is perfectly preserved. The outer portion of the fragments 
is rather harder than the central portion, and in one wea· 
thered specimen obtained only the outer crust remained , 
and the appearance was peculiar, somewhat resembling 
a bone. Pieces of this silicified wood up to 2! inches long 
and! inch in diameter were obtained . 

Thus the age of the sediments is without doubt Tel"· 
tiary, and the writer is of opinion that they are really 
fluviatile dep08its, contemporaneous with the unconsoli· 
dl:t.ted gravels. The silicification has taken place through 
the infiltration of waters carrying silica in solution, and the 
subsequent precipitation of this silica. The source of this 
silica iit'somewhat uncertain, but it may possibly have been 

-derived from the basalt upon decomposition. There is 

• 



clear evidence that the basalt sheet was once far more 
extensive than it is a.t the present time, and that it has 
gradually decomposed and been denuded. In this decompo­
sition a certain amount of silica must ' have been set free, 
and may have been carried in solution into the porous beds 
below. There still remains the difficulty . of explaining 
why some sediments are cemented and others of a similar 
age are not, but certain factors such as the former extent 
of the basalt sheet are still unknown. 

The exact nature of these rocks does not seem to have 
been understood in the past, nor has their occurrence even 
been recorded so far as the writer is aware. Obviously, 
if the assumption that they have been fonned under 
similar conditions to the gravels known to be stanniferous 
be correct, and they are simply consolidated alluvial 
deposits, there is good reason to believe that they them­
selves may be stalluiferous. The presence of tourmaline 
lends colour to this belief. In the course of his examina­
tion of the area in which the rocks are developed, the 
writer did not observe any locality where there was a con­
centration of tin. ore, but it must be borne in mind that 
this examination was but cursory and was in reality only 
a reconnaissance. Samples taken at random, however, 
from three different points were submitted to Mr. W. D. 
Reid, Government Assayer, to be assayed for tin, and the 
results are interesting. A sample taken from the outcrop 
of conglomerate described above as occurring near the nor­
thern boundary of Section 4747M gave-

Tin (metallic), 0·19 per cent. 

A sample of sandstone was taken from the outcrops near 
the northern boundary of C. D . . Finch's Section 6115M, 
and also carried tin, the return being-

Tin (metallic), 0·14 per cent. 

A third sample was taken from the ridge referred to, 
about 1 mile north of the previous one , and consisted of 
silicified conglomerate. This assayed-

Tin (metallic) , 0·17 per cent. 

The above results show conclusively that the cenglome­
rate and sandstone are both tin-bearing at widely different 
points, and the result is important. Further referen"ce will 
be made to the matter under the heading of Economic 
Geology, in dea1ing with the secondary tin ores . 

• 
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(3)- Tertiary Gravels and Alluvium. 

As the Tertiary gravels and alluvium form the second­
ary tin-ore deposits of the district, they will be dealt with 
under that heading in the chapter on Economic Geology, 
and little need be said here concerning them. 

The gravels are of fluviatile origin, the material com­
posing them being derived from the various rock-forma­
tions cut through by the old streams. The deposits were 
formed by streams belonging to a drainage system very 
different from that of the present time. Insufficient evi· 
dencel is available to enable the course of the old rivers 
to be traced with any degree of detail. It is clear, how­
ever, that the stream which deposited the gravels being 
worked by the Heemskirk Tin Syndicate must have flowed 
fo r some distance in a northerly direction. After getting 
into basalt country, obviously the only way to trace th 
course of the old stream is by prospecting. The nature of 
the basalt should be kept in mind, and where there is· 
reason to think the gravels are below, boring should b 
undertaken. R esults of the boring done by the Heems­
kirk Tin Syndicate are not available to the wr"iter, but 
should clearly indicate the direction of the old stream. 
The channel probably bends north-west round the base 
of Donnelly's Look Out, and theu it may either bend west­
ward again and enter the ocean, or continue in a general 
northerly direction towards the Pieman River. The writer 
inclines towards the latter opinion, but practicaHy no evi­
dence is available, and no examination was made of this 
country. 

The nature of the wash is fully dealt with elsewhere, and 
need not be again referred to here. It is obviously derived 
partly from the granite and partly from the country-rocks 
near the granite contact. The source of the tin is also 
dealt with elsewhere; it is derived mainly from the gran­
ite, but partly also from the adjacent country-rocks, where 
lode-formations are developed. Associated with the tin is 
pyrite, a Ettie monazite in places, garnet, spinel, a small 
amount of magnetite, and some topaz. I t is interesting to 
note tha.t a.t least one obsidian button, of an oval shape, 
has been found in the drifts on the Tasman R iver; thes_ 
bodies, while of no economic value, are of extreme scientific 
interest, and a report of their discovery at any time, with 
full particulars of the local ity, would be welcomed by offi­
cers of the Geological Survey. 

• 
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It is evident, from the wash occurring at different points, 
that there ha.ve been various tributary streams which have 
all carried more or less tin. It is only to be expected that 
the accumulations of gravel and silt left by these streams 
will not in all cases be payable, for some may have been 
formed by streams flowing through country-rock which 
carried no lode-formations. All deposits should, however, 
be carefully teeted. It is probable that as further evi­
dence accumulates it will be found that a comparatively 
large tributary stream joined the old Tasman (the main 
lead now being worked) from the east, somewhere north 
or north-east of Donnelly's Look Out, perhaps where the 
lead takes a bend to the north-west. 

With regard to the age of the deposits, in some of the 
finer sandy layers which actually carry a little tin are 
impressions of undoubted Tertiary plant leaves. In the 
coarser drift, too, lignitised wood occurs. This is light to 
dark brown in colour, and occurs up to 15 inches in 
diameter. While sometimes compact, it is noticeable that 
in several instances the lignite disintegrated on being 
dried. These woods have been examined by Mr. H. H. 
Scott, Curator of the Victoria Museum, Launceston , to 
whom the writer is much indebted for the following 
notes :-

Notes upon F08,~il Pine.. 

" Four specimens of fossil pine were submitted for 
microscopical examination by Mr. L. L. Waterhouse, and 
duly passed in review, with the following results:-

No . 1.-Proved to be a soft-grain pine belonging to 
the more modern division of the Conifer­
ous order. The tissues, which were well 
preserved, suggested a wood of similar 
character to that of the common Pinus 
palmtrig. It is not suggested that the 
specimen had any taxonomical relation­
ships with the modern timber-tree named, 
but the comparison is instituted by way of 
a standard. 

No. 2.- A modern pine-that is, not older than Ter­
tiary--of much more compact structure 
than No.!. The tissues are not well pre­
served, being much more carbonised than 
those of the previous specimen. This was 
evidently a highly resinous tree. 

• 
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No. 3.- This is part of a branch. Owing to expcsure, 
and also to its small size, the specimen bas 
lost much of its characteristic weight. It 
evidently came from a tree whose wood was 
of uneven texture, viz., with very wide, 
hard, and soft bands of tissue. This indi­
cates good summer and compact autumnal 
growth. 

No . 4.--Is manifestly a. piece of the same tree that 
supplied No.2 , the hreaking up of the 
old tree and the redistribution of the frag­
ments accounting for its being collected 
as a fourth specimen." 

(4)-Recwt Detrital Material. 
Little need be said under this heading, 8S the deposits 

of recent detrital material are small and comparatively 
unimportant. A small amount of cutting through and 
regrading of the older Tertiary deposits has taken place 
in certain instances, but these are not detrital deposits. 

In a branch of the St. Dizier Creek, joining it Dear the 
mine of the same name, after flowing westerly J is a com­
paratively shallow accumulation of detrital material, carry­
ing apparently fair tin values. The valley through which 
the creek flows is wide and mature, and the material 
alluded to has been derived from the rocks in the imme­
rliate vicinity. 

In the Twelve Mile Creek, for some distance, a.re shal­
low detrital accumulations occurring under exactly simi­
lar conditions, and also carrying some tin-oxide. A little 
work has been done here, but usua.lly there is not sufficient.. 
water available for ground-sluicing, and the ground does 
not warrant the outlay involved in bringing water on to 
the ground. 

In the upper part of the Tasman River, too, a.re shallo\\ 
deposits of limited extent, but of no economic value . 

SUMMARY OF THE GEOLOGICAL HISTORY OF THE DISTRICT. 

It appears advisable to summarise the events which have 
resulted in the present geological structure. 

The oldest rocks in the district are the Pre-SiJurian 
slates, sandstones, and tuffs, which were laid down on a 
floor not now distinguishable. The period of sedimenta­
tion must have been a long one, and deep and shallow 
water conditions prevailed alternately. 
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Then followea a period of uplift, and a time of diastro­
phism, when the rocks already formed were intensely 
..:rushed and folded, and modified in structure by the earth 
movements which tOok place. 

'Vhether another period of sedimentation followed , is 
not clear; if so, the sediments have long since been 
removed. The next important event of which any record 
is preserved was the introduction of a huge mass of molten 
igneous material, still deep below the crust. Differentia-' 
tion in situ resulted in the partial separation of the more 
basic material of the magma towards the edges of the 
gradually cooling mass. Owing to a partial relief of press­
ure this basic material was forced up into the overlying 
strata, and cooled and consolidated to form the gabbro 
described elsewhere. Differentiation processes- were still 
active as the more acid material slowly cooled; while still 
at an exceedingly high temperature, this huge mass of 
molten matter was forced upwards along a plane of weak­
lIess in the overlying rocks. It did not reach the surface , 
but cooled and solidified deep below the crust, to form the 
granite of the Heemskirk Range. With the acid magma, 
all the metallic minerals forming the ore-depoists of the 
I'~gion were introduced. The contact-deposits of iron ore 
were probably formed before the consolidation of the 
magma, and the primary tin-ol'£:> deposits during the final 
stages of consolidation, by t h e action of bighly superheated 
gases. After the main mass of granite bad consolidated, 
contraction cracks in the outer crust of granite and in 
the surrounding sedimentaries permitted the escape of still 
Huid rock-material to form veins of pegmatite and of 
granite porphyry. 

This Devonian period of intense igneous activity was 
followed by a period of quiescence, during which time 
degradational forces were active. It is uncertain whether 
any sediments were formed in Permo-Carboniferous times , 
although it is not unlikely that such was the case; if so, 
however, all trace of such rocks has llOW been removed , 
and the thick cover of sedimentary rocks under which the 
granite consolidated has also disappeared. It is evident 
that tbe degradational forces must have been operative 
for a long period, for not only has a considerable thickness 
-of sedimentary rocks been removed, but the granite itself 
has been deeply dissected . 

The next event of which any record is preserved occurred 
towards the clos·e of the Mesozoic era, when huge sills of 
.diabase Wt're forced up into the overlying strata. Pro-

t · 
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bably this rock did uot reach the surface. Weathering 
agencies agaiu became active in modifying the contour of 
the surface, by wearing down and cutting deeply into the 
older rocks. It was at this time that the secondary 
deposits of tin ore, so important in the district, were 
formed, by the natural concentration of the cassiterite 
derived from the denuded rocks, in the existing river 
channels of the district. The drainage system at this 
time was very different to that of the present day . The 
course of the old Pieman River has not yet been traced 
in detail , but was approximately similar to that followed 
at the present day. In the case of some of the 
tributary streams, however, it was different, these 
streams Bowing in 8n opposite direction to that taken 
under existing circumstances. The grade became very 
fiat and flood-plains were formed, over which the load of 
detrital material was distributed, as it could not be trans· 
ported to the parent stream by the sluggish tributary 
stream. These conditions prevailed up to late Tertiary 
times, when there occurred another period of volcanic 
activity marked by the outpouring of immense quantities 
of basa.ltic lava which poured out ih sheets over the land 
surface, filling up the old river valleys. Hence the new 
st reams took fresh courses, determined by the slope of the 
modified land surface, and at once commenced cutting 
down fresh channels. The basalt cover effectually pre­
served the deposits of the old rivers for a considerable time 
against the attacks of the new streams. During the long 
period which has elapsed since this volcanic activity in 
Tertiary time, weathering agencies have been constantly 
at work, and the streams have gradually cut their way 
down, in many cases cutting right through the sheet of 
basalt. As a result of this action, the basalt, which origin ­
ally formed a continuous sheet, now occurs in isolated 
patches. It is note worth)" that in certain localities where 
the basalt has covered the stanniferous gravels accumu ­
lated by the old river systems, degradationsl forces have 
operated long enough to cut through this protecting cover 
of basalt , and expose the , gravels below, but not long 
enough to remove the deposits. The degradational force~ 
referred to have continued operating from Tertiary up to 
the present time; there are no recent deposits of import­
ance in the district, althou~h at favourable spots small 
amounts of detrital matenal derived from the older 
formations have accumulated . 



IlL-ECONOMIC GEOLOGY. 

A.-GENERAL CONSIDERATIONS. 

In the preceding chapter a description has been given 
of the various rock types represented on the field, and 
their relations to each other. In this chapter reference 
will be made to the relationships of the ore-bodies to the 
different rocks before describing briefly the ore-deposita 
th~m8elves under the headings of primary and secondary 
ons of the several metals. 

The outstanding feature in considering the ore-bodies is 
their association with the granite now forming the Heems­
kirk Range . As the principal metal of importance is tin J 
its association with granite is quite in accord with known 
occurrences in various mining fields of the State. It baa 
been pointed out in various pUblications of the Survey in 
recent years that although the exact type of rock repre­
sented is not always the same, yet the occurrence of acid 
igneous rocks is constant on Tasmanian tinfields; also that 
th') association is not an accidental one, but that tin-ore 
deposits are genetically connected with tne acid rocks. 

As well as with normal granite, tin occurs with aplite 
in this district. 

Deposits of iron ore, and also of copper, occurring in the 
sedimentaries near the contact with granite, are also 
genetically connected with the latter rock. 

The:re is no genetic connection between the diabase or 
basalt and any of the ore-deposits of the district. 

Osmiridium. 

No osmiridium has yet been recorded from North 
Heemskirk, but a sharp look-out should be kept when pro­
specting north of the Tasman River, as basic rocks of 
Devonian age occur, and in other parts of the State osmi­
ridium is present in allied rocks of the same age. These 
basic rocks have been described elsewhere in this report. 

Molybdenite. 

A fragment of quartz-tourmaline stone was picked Up" 

in the St. Dizier workings, showing flakes of molybdenite . 
As the mineral is known to occur in connection with the 
granite at South Heemskirk, the chances of finding some 
in this district are good, and °a close look-out should be 
kept when prospecting. 
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The fragment found must have come from some forma­
tion in the drainage area of the St. Dizier Creek . 

The ore-deposits will be dealt with as primary or 
secondary, under the beadings of the di1Ierent metals of 
which they are ores. 

B.- PRU[ARY ORE DEPOSITS 

The primary ore deposits of the North Heemskirk dis­
trict are of less importance economically, at the present 
time, than the secondary ones. Under this heading it is 
proposed to deal with ores of (1) tin, (2) copper, (3) iron . 

( I )-Tin artS. 

At the time of the writer's visit, no work was being 
done on any primary deposit of tin ore. Although ore­
bodies have been discovered at several points, and a little 
prospecting work carried out, in no case has a fair trial 
been given. The deposits are mostly simple in type, with 
cassiterite 8S the metallic mineral, and quartz a.nd tour­
maline, and sometimes muscovite mica 8S well, as gangue 
minerals. They would belong to the quartz-tourmaline­
cassiterite vein type. It is unfortunate that no ore-bodies 
of any size have so far been located. From the specimen 
stone which occurs in the wash, it is evident that a good 
deal of the tin in the Tertiary drifts has been derived 
from veins of this type. 

A quartz-tourmaline-cassiterite vein was worked for a 
short time on a ridge about 30 chains east of C. D. Finch's 
Section 5BB3l4. ; its position is approximately charted . 
From the specimen stone collected it is evident that some 
rich stone occurs, but the vein appears to be narrow ; the 
only minerals present are those named in the type descrip­
tiOD. 

At the base of Mt. Heemskirk, and also at a spot at the 
foot of the North Heemskirk spur, a littl~ work has been 
done on narrow veins which apparently belong to the same 
vein type. 

In the district the pyrite-cassiterite vein type a.lso is 
represented, two formations on the St. Dizier Mine appar­
ently belonging to this class. In one of them pyrite, c88si­
terite, and quartz appear to be the only minerals present, 
while in the other mispickel is abundant. There is a little 
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doubt about tbe latter vein, but it most likely belongs to 
tbis class. At tbe Peripatetic Mine also there is a lode­
formation belonging to the pyrite-cassiterite vein type. 

One instance is known of a stanniferou8 contact meta· 
morpbic deposit, viz., in the St. Dizier Creek, in which 
cassiterite occurs associated with magnetite, pyrrhotite, 
arsenopyrite, mica, steatite, and probably lime silicates; 
the outcrop is poorly exposed, but a description has been 
given under the heading of iron ores, and the opinion 
expreued that the cassiterite is not likely to prove of 
economic importance. 

(2)-Copper Ores. 

Primary copper ores are of no economic importance. 
Two so-called copper mines have been discovered, but in 
neither case is the name justified. At MacArthur's 
Mine, secondary enrichment near the surface resulted in 
the formation of a little rich ore. What appears to be the 
primary ore (the formation could not be examined, the 
workings being full of water) is almost too poor to be 
classed as ore, consisting of a slight impregnation of 
pyrite, with a little chalcopyrite, in chiastolite slate. 

In the second instance, at Vincent's Copper Reward,. 
Granville Harbour, secondary ore has also been formed, 
the primary are conSisting mainly of pyrite and mag· 
netite in a quartz gangue, the pyrite bE'ing slightly 
cupriferous. 

It is quite possible that discoveries of copper ores may 
be made in the district north of Donnelly's Look Out. 

Although the two deposits referred to above belong to 
such different types, they are of great interest, since they 
are genetically related to the tin deposits, both being 
der ived from the same parent magma. 

(3)-Iron Ore8. 

In dealing with the South Heemskirk District jn Bul. 
letin No. 21, the writer has described the contact.-meta. 
morphic deposits of iron ores, sometimes with other metals, 
which occur round the southern margin of the Heemskirk 
granite massif. Deposits of similar origin occur at North 
Heemskirk in several localities, notably at the St. Dizier 
]\fine and near the head of the Twelve Mile Creek. 

The deposits consist essentially of magnetite, which 
varies considerably in texture. It occurs massive, granu-
11.r, crystal1ine, and radiating. Vughs in the more massive 

• 
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<ore are often lined with magnetite crystals. Massive red 
haematite was noted in the Twelve :Mile Creek deposit, 
intimately assoc!'!-ted with fine granular magnetite, which 
is sometimes present in sufficient quantities to render the 
haematite magnetic. Limonite is present in small amount 
at the surface, as a decomposition product. Mica occurs 
as a gangue mineral in both deposita in small crystals and 
crystal aggregates, but never very abundantly. Doubtless 
many of the small patches of limonite which occur scat· 
tered through granular magnetite represent original mica 
which has weathered. 

A little pyrrhotite was noticed in St . Dizier deposit, 
accompanied possibly by pyrite. A radiating white. min­
eral is fairly abundant in fine needles throughout the mag­
netite of the same deposit. This was not examined micro­
scopically, but is probably tremolite. A soft, greenish 
mineral suggests the presence of chromium in sma.JJ quan­
tities, probably. as chromite. Steatite is also present. Cas· 
siterite is present in the St. Dizier deposit. 

Thus it will be seen that although small quantities of 
secondary minerals are present in the deposits, they are 
essentially primary ore-deposits, and are treated accord . 
ingly. 

It seems advisable to describe the deposits separately. 
Iron Ore in tlu, Twelve ~file Creek.-Towards the head 

Gf the Twelve Mile Creek, at the foot of Mt. Heemskirk, 
is a deposit of iron are which does not seem to have been 
described previously. The opinion has been expressed 
above that the formation is a contact-metamorphic deposit, 
genetically connected with the intrusion of the adjacent 
granite. Thus, the magnetite so abundant is regarded as 
a primary mineral. 

No attempt has been made to open up the deposit, which 
occurs in a boggy fiat, about 70 chains east of Section 
588311, 5 acres, charted in the name of C. D. Finch. The 
approximate position is shown on the accompanying map 
of the district. The outcrop is covered with scrub and 
'stunted timber, while the surrounding country is button­
grass. The northern and southern ends of the deposit 
rise but a few feet above the level of the surrounding fiat , 
while portions are quite covered by button-grass. 

The main outcrop showing through the button-grass 
-covering is about 8 chains long, and from ! to 2 chains 
in width. In plan it is th. shape of a dumb-bell, the 
-main axis being about north and BOuth. About 2 chains 

• 
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west of the northern extremity, and almost certainly corl­
neeted with it (although not visibly so on account of the 
button-grass cover), is another roughly circular outcrop of 
iron ore, about 2 chains in diameter. About 2 chain s 
Horth of this again is some granite-porphyry, apparently 
in situ, and forming an approximately CIrcular outcrop, 
less than 1 chain in diameter. 

The bulk of the deposit is massive and granular mag­
netite, with a little haematite and limonite showing at the 
surface, and scattered mica in small plates, and aggregates 
through the ground mass. 

The ore-body very strongly affects the magnetic needle , 
and it was this property which led the writer to suspect 
its presence. While making a traverse along the bound­
ary of the granite, the prismatic compass behaved in such 
a,n erratic manner that au investigation was necessary to 
discover the cause of the disturbance, and resulted in the 
location of this body of magnetic iron ore. 

The country-rock is slate, much altered by the intrusion 
of the granite mass, a projecting tongue of which is dis-

• tant only 6 chains to the south-west. About 10 chains; 
due south of the deposit, and within 2 chains of the edge 
of the granite, a trench has been cut in the flat, and 
exposes chiastolite slate. The rock is bluish in colour, 
lath-shaped crystals of white chiastolite being abundant, 
with a little mica and tourmaline distinguishable. 

No work. has been done on the deposit. 
The outcrop was not systematically sampled, but exposes 

a deposit. of high-grade iron ore. True primary ore 
(unweathered) was not exposed, but nothing was seen at 
the surface to indicate that deleterious substances ue 
present in the ore, while the abundance of magnetite­
which certainly is primary-indicates that the percentage 
of iron will be high. • 

Apart from quality, however, it is necessary to con­
sider other factors before such a deposit can be regarded 
as of commercial value. The deposit is not in a position 
from which it could be economically worked. Open-cut 
methods would be impracticable; the deposit outcrops in 
a boggy flat, and it would be necessary to work from a 
main shaft, where water would most likely be trouble­
some. 

Again, unless the quantity of ore proves to be much 
greater than that indicated by the outcrop at present 
visible, the tonnage available is too small to warrant the 
expenditure of the large amount of money necessary, Cor 



it must be borne in mind that the deposit is situated in 
an inaccessible locality. It is about 14 miles from Zee­
han, via the Granville tram (under construction), and 
about 8 miles from Granville Harbour, the nearest point 
on the coast from which shipments could be despatched. 

Thus, the deposit cannot at present be said to be of 
economic importance. 

lron Ore in the St. Vizier Cruk.-Near the eastern 
boundary of Section 61(1)[ (see reference in description 
of that section), and a few chains south of the north-east­
ern corner of th .. e section, is another contact-metamorphic 
deposit, essentially of iron ore. 

Being composed essentially of magnetite, the prismatic 
<!ompass could not be used in the vicinity of the deposit, 
either for determining its exact position by means of a 
traverse, or its strike. 

It outcrops in the bed of a small creek joining the 
St. Dizier Creek from the east, and appears to be just out· 
'side the eastern boundary of G. Leppard's Section 614bl, 
and therefore in the vacant Section 4383M. Its posititm 
-is shown approximately on the accompanying plan of the 
district. The outcrop is about 7 chains from the edge of 
the granite, the country-rock being contact-metamorohic 
slate, in which quartz and tourmaline have ]&rg~ly 
replaced the original sedimentary rock. Within a few 
<!hains of the deposit typical chiastolite slate is develop~d . 

The deposit appears to be well banded, and to strike 
sbou,t N. 850 W. The width is not exposed, but it may 
-be 20 feet or more. 

Reference has previously been made to the mineralogical 
-composition of the ore, which consists essentially of mag­
netite, sometimes very dense, but usually granular, with 
a little mica, steatite, and partially decomposed minerals, 
which probably represent lime silicates in the fresh or~ . 
"The are exposed is all partially weathered, and no micro­
scopical examination of ore material was made. A few 
shots have been put in to expose the nature of the ore, 
but the hole is full of water and rubbish, and with thick 
:scrub encroaching round the edges of the outcrop, a 
detailed examination was difficult. 

A sample of the ore was broken across the outcrop a9 
far as exposed, but in the nature of the occurrence, this 
could only be regarded &8 approximate.. Reasonable care 
"Was taken to take primary material, the oxidised crust of 
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limonite being broken off as far as possible. This sample­
was assayed by Mr. W. D. Reid , Government Assayer ,.. 
with the following result:-

Tron 
Tin 

47-4 per cent. 
O· 97 per cent. 

The presence of tin is of especial interest. It was. 
recorded by Mr. G. A. 'ValIer in his report of 1902, who 
stated that a sample of the stone assayed by Mr. A. D. 
Wilson yielded 3 per cent. of tin. The tin is present as­
grey cassiterite: none was observed in the stone, but it 
will probably be found to be present in small irregular 
veins , and in the writer's opinion is scarcely likely to­
become of economic importance. 

One fact worthy of special note is the presence of suI· 
phides of iron in small quantities throughout the deposit. 
No perfectly fresh specimens were obtained, but pyrrho­
tite seems to be t,he sulphide represented, although pro­
bably there is a small amount of pyrite as well. There is. 
also a little arsenopyrite. The exact sulphur content 
has not been determined by analysis, but its presence 
would be detrimental to the use of the ma.terial as an 
ore of iron, even were other factors favourable. The 
deposit is inaccessible, being about 16 miles from Zee­
han by tram, or about 6 miles from Granville Harbour, 
Again, there are no facilities for economical working by 
open-cut methods: being low-lying, any work attempted' 
would necessarily be carried out from a shaft. But there 
is another grave objection to the expenditure of c8:pital 
in develpping the deposit as an iron ore, for the quantity 
of ore available for extraction, so far as any ovinion can 
be formed , is too small, even were the quality excellent. 
Thus, the deposit cannot be regarded as a source of iron' 
ore of commercial importance. . 

(C)-SECONDA RY ORE-DEPOSITS. 

( I) -Tin Or". 

So far as they have been prospected up to the present 
time, the secondary tin ores have proved to be of far more 
commercial importance than the primary ores in the 
North Heemskirk district . The ores consist of cassiterite 
with or without attached gangue minerals, disseminated' 
through unconsolidated or partially consolidated masses. 
of river gravels. The tin oxide is usually black in colour ,.. 
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and varies considerably in grainsize. Although there is a 
certain proportion of fine tin, most of that won in sluicing 
is of medium grainsize, sub~angular to rounded, with a 
proportion of aggregates of crystals and well·rounded 
nuggets, and some specimen pieces of ore, with attached 
quartz, tourmaline, or muscovite. Associated with the 
cassiterite is a little monazite, also pyrite, a little mag­
netite, garnet, spinel, and topaz. Little difficulty is experi­
enced in producing a high-grade concentrate by sluicing in 
the usual way. 

The cassiterite occurs partly disseminated throughout 
the accompanying gravels, partly concentrated in certain 
layers and patches. The wash, so far as exposed, carries 
no large boulders, but abundant pebbles, generally well­
rounded, of quartz, quartz-tourmaline veinstone, banded 
quartz-tourmaline (slate replaced by quartz and tourma­
line in alterna.ting bands), and occasional fragments of 
gra.nite. Where faces have been exposed, it is seen that 
the layers of wash are stratified, alternating layers vary­
ing somewhat iu texture and composition. ~ome layers 
consist of sand. indicating a considerable variation in the 
conditions under which deposition took place. Included 
in some layers are plant remains and pieces of lignite. 
showing the deposits to be of Tertiary age. 

A striking feature is the presence of iron pyrites in the 
basal beds of wash exposed in the Heemskirk Tin Syndi­
cate's workings. It forms the cementing material in which 
are included gravel and sand, and a good deal of tin oxide. 
:From this source a certain amount of pyrite finds its way 
into the sluice-boxes. It was noticed that this pyrite was 
unstable when exposed for a time to the air, for it rapidly 
oxidised. Lignite was also noted on the same horizon . 
This pyrite has probably been derived from iron-bearing 
solutions: ferrous sulphate in solution coming into COIl­

tact with decaying organic matter would be precipitated 
as disulphide of iron (pyrite), and these conditions would' 
actually exist here. the original iron content of the solu ­
t,ions being derived from surface oridation of primary sul­
phides. As soon as the reducing conditions under which 
precipitation took place were replaced by oxidising con­
ditions. oxidation would again take place, and this also­
was actually observed. After being exposed to the air­
for a few days. the pyrite rapidly decomposed, and became­
coated with a white incrustation of ferrous sulphate. The 
rapidity with which this change took place suggests that 
perhaps marcasite is present. 
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,)'ource of the Tin..-From what has already been said 
of the past geological history of the district, it is fairly 
obvious that the source of the tin is not far to seek. It 
has been derived from lode formatioll8 in t he rocks through 
which the old streams have cut their way. These lodes 
have occurred both in the granite itself and also in t he 
surrounding sedimentary rocks. As the rocks have been 
denuded under the long~continued action of weathering 
agencies, the lighter rock material has been gradualy car­
ried off by the streams, while the heavier tin oxide has 
accumulated as a natural' concentrate. The composition 
of the pebbles in the drift indicates that both granitic 
and contact sedimentary rocks have been cut through. 
Granite is almost entirely absent from the wash, but this 
is only to be expected from the nature of the rock : the 
felspar and mica decompose with comparative ease under 
the attacks of weathering agencies, freeing the harder and 
more resistant quartz, which is abundant in the form of 
sub-angular gravel in the old river deposits. On the other 
hand, the abundance of pebbles of quartz-tourmaline in 
the wash is easily explained: veins and dykes of quartz­
tourmaline rock are of frequent occurrence both in the 
granite and in the surrounding sedimentaries. Fragments 
of these formations broken off in weathering accumulate 
because both component minerals strongly resist the 
attacks of weathering agencies , and both are very hard . 
Boulders are frequently well rounded owing to the COD ­

tinued grinding and pounding action they have received 
in the stream beds. 

It is important to try and anticipate the behaviour and 
possible extent of these secondary tin ore-deposits, as so 
little work has been done up to the present time. Con­
sidering the deposits in a general way, it is at once obvious 
that prospecting alone can prove the actual course of the 
old river valley or valleys. Such prospecting should b~ 
carried out intelligently, with due regard to- geological 
features, as indicated elsewhere in this report . It :s 

. scarcely necessary at this stage to state that the tin is 
unequally distributed through the wash, both vertically 
and laterally. Tin occurs almost to the grass roots where 
there is no basalt covering, and to the. basalt where this 
occurs, but is usually more concentrated in the bottom 
layers of wash owing to natural concentration and to the 
tendency of the heavy mineral to work its way downwards 
under the influence of gravity through the moving mass of 
gravel. As layers of finer sand and silt sometimes occur, 
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it will probably be found that in some cases these have 
acted as false bottoms, and that the tin conten t wi1l be 
higher just above them . 

It is to be ex pected that the bottom on which the wash 
rests will be found to be uneven, and that this will to some 
extent influence the lateral distribution of values in the 
lower layers : thus where there is a pot-hole, the scour will 
probably have been sufficient to prevent the concentration 
of tin, while a bar of rock may act as a .atural rime, and 
assist concentration. A projecting tongue of rock from olle 
or both banks of the old river may have caused a rapid cur­
rent at olle point, which would allow of no depositioll of 
tin, but it is quite likely that a widening of the stream 
may have occurred just beyond the obstruction, which 
would cause a slackening of the current, and consequent 
deposition of tin. Another favourable locality for the 
occurrence of a richer patch would be at the point of con­
fluence of two streams. 

With reference to the lateral distribution of the tin 
oxide. obviously a larger amount of the heavy mineral 
would be expected nearer the source whence it was derived . 
and in this district. the further down stream (consider­
ing the old drainage system which existed when the gravels 
wer.e deposited) the more disseminated the cassiterite is 
likely to be. 

Without discussing them at further length. these con­
siderations should be kept in mind while prospecting. for 
they emphasise the importance of carrying out such work 
systematically. and not putting too much reliance on iso­
lated results , should they be good or bad. 

Tertiary Conglomerate and Sandatont'.-The nature of 
these rocks has already been dealt with in the chapter on 
General Geology, but a little remains to be said with 
regard to the economic possibilities of the formation. 

It has been pointed out that the rocks are really con­
solidated beds of wash, similar in mode of origin and in 
general constitution to the unconsolidated gravels which 
are being treated successfully for their tin contents. They 
are similar in age, and in fact form part of the same series 
of deposits , the consolidation being in one sense an accj­
dental feature. In this connection reference in passing 
may be made to the occurrence on a creak bank cn the 
eastern boundary of Section 5652M, held by C. D . Finch, 
13 chains from the north-eastern corner peg. of similar 
wash cemented to form a hard rock. 



32 

It has been shown that the conglomerate and sandstone ace 
tin-bearing at the three localities whence samples were taken. 
the actual assay results being 0"19, 0'14, and 0'17 per cent. 
of metallic tin for the respective samples. It need scarcely 
be said that if this were the value to be expected through­
out, the sediments would not pay to work, but there is 
nothing to show that this is an average value. Being tlllu­
vial depositj3, whose source is not clear, deposited and dis­
tributed by an oWl river system probably very different to 
that existing at the present time, it is quite possible that 
concentrations may occur in certain localities, and the area 
.is worth prospecting, as t he preliminary work can be done 
at comparatively small expense in the open button.grass 
country, with good outcrops in the creek beds. -rhe rock 
is not one which would tempt the average prospector, 
unless its nature were understood or suspected, and h~llce 
it is quite possible t hat any rich patches which occur may 
have been overlooked. 

The nature of t he sediments has already been explained, 
and t he fact emphasised that they are h a rd rocks. Thus, 
although the deposits really are secondary, and the tin 
.occurs in alluvial drifts, higher values will be required to 
pay for treatment, as the rock will have to be crushed a nd 
concentrated as would be the case if it really occurred in 
lode form. Sometimes open·cut methods could be 
employed, and thus mining costs kept low. As it is just 
possible t hat if found to be payable at all, t he area of 
ground may be large over which these higher values eXlst, 
the venture is worth looking into. Warning must be given, 
bowever, that t here is no proof whatever that payable 
'stone will be found, and that if found at anyone spot, 
further prospecting, probably by systematic boring, will 
be necessary to prove the extent of such ground , before 
any attempt be made to erect treatment plant. 

(2)-Copper Ores. 

The secondary copper ores which occur in very limited 
quantities in two localities on the field have created a 
little excitement locally by the sensational assays which 
-have been recorded. These are now known to be due to 
:secondary minerals developed at or near the surface, these 
minerals resulting from the precipitation of small amounts 
.of copper from solution : the primary ore is low grade in 
.each case, but on decomposition has yielded its copper 
(:ontent, and thus on precipitation , we have rich secondary 
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minerals developed from a low-grade prImary ore--a com­
mall feature in connection with copper ores, and frequently 
an extremely important one. 

At MacArthur 's Mille the secondary minerals developed 
are covellite , tenorite , and chalcanthiLe, none being very 
very abundant, a little chalcopyrite being noticed. The 
primary ore apparently is very low grade. consisting of a 
little pyrite and chalcopyrite disseminated through blue 
slate. The deposit is too small to be regarded as of 
importance: little more need be said here, as a description 
has been given of the property elsewhere in this report . 

At Vincent's Copper Reward at Granville Harbour, the 
occurrence is very different. As described in the cbapter 
on If The Mining Properties," the primary ore consists of 
pyrite, magnetite, and quartz. No chalcopyrite was 
noticed, but the pyrite is apparently cupriferous. In 
decomposing the copper goes into solution , and goes to 
form secondary minerals. The secondary minerals present 
are native copper, t.enorite, malachite, chalcocite, and 
chalcanthite. These minerals al1 occur in small quantities 
only, several of them in only just sufficient quantity to be 
recognised. As shown by assay results the primary ore is 
low grade. and being complex, is not likely to prove of 
economic value : the deposit is a contact metamorphic 
body. and the copper present 1S really to be regarded as an 
acces~ory. The formation of the secondary minerals is 
interesting, but their nature does not appear to have been 
understood . 

No other secondary copper ores are known in the dis­
trict. 

(3)-lron Or" , 

No true deposits of secondary iron ores occur. Secondary 
minerals a.re present on the oxidised outcrops of the 
primary iron ores, but in comparatively small amount. 
Thus haematite and limonite are developed in the Twelve 
Mile Creek deposit, and a little limonite in the St. Dizier 
Creek deposit: these have been described as primary ores. 

Stray lumps of limonite occur in the St. Dizier Creek 
and in the Twelve Mile Creek, derived from the known 
deposits by a process of solution and precipitation. 

Gabbro has been recorded from the northern portion of 
the area ma.pped: as prospecting is carried on, it is likely 
that small deposits of secondary iron ores will be found 
in connection with this basic rock, derived from the iron­
bearing minerals a.s weathering proceeds: no deposits of 
importance are likely to be found in this connection. 



IV.-TRE MINING PROPERTIES. 

(1) The Heem,kirk Tin Syndicate. 

The leases held by this syndicate include 585 acres, com~ 
prised as follows: - Sections 472M 40 acreS j 6265M 5 aeNS; 
3806" 5 acres ; 635" 10 acres; 6307M 10 acres; 6327" 
10 acres; 1784M 10 acres; 5649M 40 acres j 5650M 40 acres ; 

.565 1M. 40 acres; 5652M 80 acreSj 5653M 10 acres; 5654M 
40 acres; 6114M 80 acres j 61151.1 40 acres; 6349M 40 
acres; 6357M 80 acres; and 5883M 5 acres. These sec­
tions are all charted in the name of C. D. Finch. With 
the exception of the lastnamed, these sections are adjacent 
one to the other, and form a group on and near the Tas­
man River. Section 5883M is isolated, being situated 
about 60 chains south-east of 472M. the most southern 
s ection of the main group. 

In addition to the above, the syndicate holds water · 
rights 1282w and 1444w for 10 sluice-heads from two 
'Sources, 5 sluice· heads from Rocky Creek, a tributary of 
the Heemskirk River, and 5 heads from the Heemskirk 
River itself. There is also a water· right, 1353w, for 15 
sluice·heads and a dam·site of 56 acres on the Heemskirk 
River, near its junction with the Pieman River. These 
rights are also charted in the name of C . D. Finch. 

The property now owned by this syndicate comprises 
mining sections formerly held by different lessees. On 
one of these sections, No. 472M 40 acres, several attempts 
were made to t reat the wash in a small way, but appear to 
have been unsuccessful on account of the heavy water 
e ncountered. A steam donkey pump was taken on to the 
ground, but was not powerful enough to do the work 
expected of it. This property was previously known as the 
Granville Mine, and the late Mr. George Smith, one of the 
pioneers of the district, was the principal shareholder. 

Prospecting shafts had been sunk at different points, 
and it was realised that tin·bearing gravels existed beneath 
the button·grass cover, but only when the present syndi· 
.cate took over the property was prospecting commenced in 
.a thoroughly systematic manner', and an attempt made to 
trace the extent of the deposit of tin·bearing gravels. As 
has been previously mentioned, a widespread flow of basalt 
in Tertiary time covered a large tract of country, and in 
-filling the old river valleys preserved the deposits of gravel 
which had accumulated therein. Boring through this 
basalt cover has shown that tin values do exist in the 
gravels below, and that the deposits will be payable in 
certain localities. 
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The area originally held was much smaller than that 
leased at the present time, and after being satisfied by 
careful sampling with the prospects, a plant was pur­
chased, carted from Zeehan at considerable expense, and 
erected on the property. Work was commenced, the values 
found to be quite up to expectations, and prospecting 
work pushed ahead, other leases being taken up to include 
more of the tin-bearing gravels, which were found to bear 
to the north-west. 

The 5-acre section previously referred to, No. 5883M, 
which lies to the south-east, includes a separate run of 
drift . 

The writer's examination of the property was made at a 
rather unfortunate time, and consequently his report is 
very incomplete, and can really do little mOTe than deal 
with generalities. This is owing to--

(a) The paddocks which had been worked being inac­
cessible, as work had ceased and the water 
allowed to fill the excavation. 

(b) The prospecting work being carried out at the 
time being of such an important nature that 
results could not be given to the writer, since 
the publication of the information might have 
resulted in the syndicate being unable to 
secure for itself the ground which it was 
entitled to, on account of the expense incurred 
in carrying out the necessary prospecting opera· 
tions. It was known that others were closely 
watching the results, and were waiting to 
secure the valuable ground if any indication 
could be gained as to the trend of the old river 
valley. 

The main group of leases is situated about 4 miles. 
from the coast in a direct line, and about 6 miles east of 
Granville Harbour. As will be seen by reference to the 
accompanying general map of the district, the leases are 
grouped round the foot of Donn elly's Look Out, being to 
the south-east, east, north·east, and north of that peak. 
The area included forms portion of the old Pieman pene­
plain, situated about 200 feet above sea· level. The sur­
face is in reality slightly undulating, and the present 
streams are gradually cutting their way down into the 
formerly level surface. The present drainage system is 
that of the Tasman River, which flows south-west into the 
South Pacific Ocean. Although there is no very decided 
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ridge to mark the divide, just n'orth of the leases the 
drainage is north into the Pieman River. The Tasman 
River and its tributaries are all small 8tr,~:).IUS in this 
locality. 

The country is partly. open button-grass plain and partly 
covered with heavy timber and dense scrub. We have 
here a fine illustration of the influence of soil on the nature 
of the vegetation, for the basalt areas are invariably well 
timbered, while slate and alluvial formations support only 
button-grass, with scrub in the water-courses. 

As indicated in the accompanying map of the district, 
all the northern sections of the group a re basalt covered, 
excepting where the streams have cut through the basalt 
cap, while the Tertiary deposits are covered only with soil 
and peaty button-grass in Sections 1784M, 635M, 3806M, 
the southern portions of Sections 5649M, 5653M, and 
5654M, the central and eastern portion of 6307M, the south ­
eastern corners of 6327M and 6265M, the western and 
southern portions of 5654M, and the central and north­
western portions of 472M. The slate country-rock outcrops 
in the south-east of 472M, the west of 6327M, 6307M, and 
5654M, while most of Section 6265111 is on granite. 

The boundaries of the various formations have been 
approximately mapped, and are shown on the accompany­
ing map, but it must be understood that the boundaries 
are approximate only. In the time available it was not 
possible to run traverses to accurately fix the boundaries 
of all formations. 

Up to the time of the writer's examination the only 
work done had been carried out on Section 472M, 40 acres, 
the most southern of the syndicate'S sections. In speaking 
of work done, prospecting operations are excluded. It was 
on this section that attempts had been made to work the 
ground before the present syndicate took over the pro­
perty. Two paddocks have been worked, measuring nearly 
4 acres, in the south-western corner of the section. Tlie 
Tasman River runs through the section about its centre, 
bearing a little west of south; the paddocks worked have 
been on the western bank of the stream, and extend almost 
to its bank . The western edge of one paddock extends a 
short distance across the boundary into the adjoining 1 D­
acre section, 6265M. 

The tin occurs disseminated through the whole thickness 
of wash , right to the surface, although naturally some 
layers are much richer than others, and the best values 
seem to be in the lower layers. Unfortunately, as work 
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was not being carried 00 at t he time of the writer's visit, 
..and the paddocks were inaccessible, No. 1 paddock being 
filled with tailings from No.2 , which itself was full of 
water, no detailed description can be given of the wash 
exposed in the face. 

The wash consists of fluviatile gravels and sands, and 
rests on a bottom partly of granite (in the south-west of 
No . 1 paddock) and partly oi soft white clays represent­
ing slates which have decomposed in situ. These clays 
ar& banded, corresponding with the cleavage-planes of the 
slates. strike N. 750 W ., and dip south at 600 at one point 
where obser vations could be taken . These clays are cut 
through in places by fissures fill ed with black tourmaline 
and with quartz, these minerals remaining fresh after 
the remainder of the rock has decomposed to clay. There 
are also nests of tourmaline in places, and sometimes in 
place of a banded clay is a banded quartz-tourmaline rock, 
showing that the replacement by these minerals of the 
original rock has been complete. No large boulders appear 
w be present in the wash, although there are many of 
medium size (4 or 5 inches diameter) and grading down to 
fine sand. Amongst the boulders were noticed many frag. 
menta of banded quartz-tourmaline replacement rock , 
of slate, and of quartz-tourmaline veinstone, some of 
the latter carrying tin. Greisen is also present, and 
abundant quartz. The latter has been derived from lodes 
in the granite, t he quartz-tourmaline veinstone from veins 
both in the granite and in the country-rock adjacent to the 
contact. It is noticeable that the larger boulders are 
usually sub-angular, the smaller being well rounded . Two 
facts worthy of note are, (1) the presence of ligni te at 
various horizons, fixin g the age of the deposits as Ter­
tiary ; and (2) the presence of abundant iron pyrite in cer­
tain of the lower layers, forming a cement in which are 
embedded fragments of quartz, tourmaline, &c. , and also 
grains of cassiterite . The pyrite has probably been pre­
cipitated from solution, 8S suggested in an earlier part of 
this report . . 

Some of the layers of wash are of fine sand, represent. 
ing, doubtless, deposits of silt from flood-waters . These 
layers carry a little tin, and sometimes di&tinct impres­
.ions of leaves of Tertiary plants were noticed . 

In the paddocka already worked the overburden has 
been slight, oonsisting of black soil from a few inches to 
about 2 feet in depth, oovered with hutton-graas, but no 
timber. The same conditions prevail on Sections 472K, 
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63511, 380611, 178414, and part of 5653". Just north of 
the two latter sections basalt makes its appearance, and on 
the remaining sections to the north different conditions 
prevail. The basalt soil is so rich that it supports a 
luxuriant growth of timber and undergrowth j consequently 
this will have to be dealt with before the basalt soil can 
be removed . No infonnation is available to the wtiter 
as to the results of the boring carried out by the syndicate, 
but from surface indications it appears that in most places 
the thickness of solid basalt covering the gravels will be 
slight. What was formerly an extensive sheet has been 
cut through by the streams f and the residual patches of 
basalt have in most cases thoroughly decomposed to a rich 
red soil, in which are still to be found boulders of com­
paratively fresh basalt. This overburdfn is, of course, 
barren, and must be removed before the underlylDg tin­
bearing gravels can be treated, and in planning future 
work arrangements must be made accordingly. The cam ­
paign of systematic boring recently carried out will prove 
of immense value to the syndicate in indicating the nature 
as well as the thickness of the overburden. The expense of 
removing the timber caD fortunately be counterbalanced 
to some extent by utilising the timber so removed as fire­
wood for the generation of power. 

Little can be said with regard to the depth of wash or as 
to its values. In the southern end of the No.1 paddock 
worked it appears not to have been more than about 10 
feet, but in the face of No.2 paddock, when sluicing was 
discontinued, the depth had increased to about 30 feet j 
here the bottom layers were said to carry the best 
values. Some chains further ahead (north) of this again, 
in one bore at least the thickness was 50 feet, but informa­
tion is not available as to whether this can be regarded 
as an average figure, or whether the bore bottomed on an 
unusually deep pocket in the old river bed . It is at least 
clear that on proceeding further north the ground becomes 
deeper. It is rather to be expected that the tin will be 
mote disseminated, i.e ., that the average value of the dirt 
will decrease, but the writer cannot say whether prospect­
ing operations have proved this to be the case in reality . 

Plant and Treatment.-The gravels are treated by 
hydraulic sluicing. The plant 'includes one IO-inch gravel 
pump, by Thompson & Co., Castlemaine, with removable 
liners. This is a centrifugal pump, with 15 to 18 feet 
.uction-pipe, the total lift being 45 to 50 feet. The pump 
is belt-driven by a Robey compound portable engine of 
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40 indicated horse-power, The steam-pressure is 145 lb . 
per square inch, and the number of revolutions per minute 
135. The fuel used is wood, which is delivered at the 
plant from horse-tra.ms running into the timbered country 
comprised in the more northern leases. Thus a double 
purpose is served by utilising this timber, which is abund­
ant, and which would necessarily have to be removed 
before the tin-bearing ground ahead could be worked . The 
manager informed me that in actual practice the average 
quantity of dirt moved by the pump had been 19 cubic 
yards per hour; that this figure was low, as there had 
been several unforeseen stoppages for various reaSODS, and 
under present conditions the pump could move 21 cubic 
yards per hour. With more power the capacity of the 
same pump would be increased to 25 cubic yards per 
hour . 

The ground is broken down in the usual way by nozzles. 
Water is brought from the Heemskirk River by a. race 
about 5i miles in length, carrying 10 sluice-heads of water . 
This race utilises portion of the old Eureka Tin Mining 
-Company's race, which had fallen into a state of disrepair. 
The uneven nature of the country, although appearing 
generally level, is indicated by the tortuous course of this 
race, which is shown on the accompanying map. The head 
available is 85 feet to the grass at the No.2 paddock, or 
an effective head of about 105 feet. Obviously, this 
amount will be increased slightly as the workings become 
deeper . 

The machinery is carried by a covered barge, which rests 
on a prepared bed when working . When it is decided to 
commence opening up a fresh paddock, a new bed is pre­
pared near the old face , several poles erected to mark the 
exact position of this bed, and the old paddock allowed 
to fill with water. The barge Boats, is puBed over to its 
new position, water turned off from the paddock, and the 
pump started . As the water is pumped out the barge 
settles into its new position, and is r eady for another run , 
the old excavation being extremely useful as a dumping­
ground for the tailings from the new paddock . 

In working, the ground is broken down and carried to 
the sump by water from the nozzles, elevated by the 
centrifugal pump to a grizzly, the oversize trucked to spoil 
from a side-chute, the finer gravel and sand run through 
a long sluice-box where the heavy cassiterite is concen­
trated behind riffles in the usual way. The concentrate 
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is dressed to remove pyrite, of which there is alwa.ys a cer­
tain amount present, and the tin sent away is of high 
grade. 

Prospecting.-When it was realised that the plant 
installed was incapable of dealing with the deep ground 
unexpectedly encountered, sluicing was stopped, and a 
prospecting campaign vigorously prosecuted. Several 
shafts which had previously been sunk were cleaned out 
and resampled. and as much information as possible 
gleaned from these. Several drills were brought on to the 
property, and these also were utilised. Plans of the 
leases were prepared, and these were divided up by two 
sets of surveyed lines at riJlht angles, the transverse lin es 
being 200 feet apart, and the longitudinals 150 feet. 
These lines were set out on the property J tracks being cut 
through the scrub where necessary, and bores put down 
at. their intersections. By this systematic method a quan­
tity of information concerning the lead, its extent, width , 
depth, values, the nature and amount of overburden, &c., 
was obtained which will prove invaluable to the syndicate 
in planning future work. Such a method of prospecting 
is to be highly commended. 

The drills used are of the usual type of hand-drill. A 
t ripod derrick is erected to carry a pulley-wheel, over 
which passes the rope carrying a large block of wood to 
act as a. monkey and drive the tubes into the ground. The 
contents of the tubes are removed by a sand-pump, and 
examined, and careful records kept of the material passed 
through, which is vanned when necessary to determine the 
tin content. 

Ntr figures are available to the writer relative to the 
value of the ground ahead. 

With regard to the actual tin produced, Messrs. Gibbs, 
Bright & Co. have kindly supplied the information that 
since the Heemskirk Tin Syndicate took over the property 
68,150 cubic yards of ground have been sluiced, averaging 
in value 1'981 lb. of stream tin per cubic yard, the total 
content being 60 tons 5 cwt. 2 qrs. 3 Ibs. of tin oxide. 

Apart from the main run of wash described, there are 
some old workings on the hillside overlooking the flat 
on Section 472M where sluicing has lately been carried 
on. These old workings are about on the eastern bound­
ary of the above section, and 70 or 80 feet above the flat. 
The ground has been worked for several chains, but only 
for a limited width, and the writer was informed that 
10 tons of tin oxide were WaD. The dump heaps show 
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:abundant fragments of sub-angular and angular white 
quartz, usually about 6 inches across, with a subordinate 
amount of sub-angular banded quartz-tourmaline replace­
ment rock, and tourmal ine. No quartz-tourmaline vein­
stone was noticed. Sand and gravel are practically absent, 
and no well-defined stratification can be distinguished. 
The material appears to be detrital, and the deposit is 
from 2 to 4 feet in thickness, with a few inches of over­
burden covered with button-grass. 

As this detrital material is below the water-race, it may 
prove that there is an extension of this ground which 
could be profitably sluiced at some time when the water 
was not required for the nozzles 011 the flat below. Pro­
specting is required to determine the value of the ground . 
Should this material be treated, a sharp look-out should 
be kept all the exposed bottom for lode-fonnatiolls. The 
country-rock here is slate, and the nature of the detrital 
material seems to indicate that it may be derived from 
lin-bearing quartz ve ins in the vicinity. 

Future. 01 the. l.Jrope.rty.-In spite of the fact that at 
present the property is idle, the prospects for the future 
are bright. The present stoppage is temporary only, and 
was rendered necessary by the unexpected nature of the 
ground met with. I am informed that values are suffi­
ciently encouraging to justify the erection of a more power­
ful plant, which will be capable of treating the deeper 
ground, which is now known to exist ahead of the pre­
sent workings, and that preparations are now being made 
to instal this plant. The increased tonnage which may be 
expected to be treated by such a plant should result in 
an appreciable decrease in working costs per cubic yard, 
enabling a lower-grade dirt to be treated, if the price of 
tin be maintained . 

There can be little doubt but that the bottom of the 
lead slopes north for some distance, and that the old river 
Rowed in that direction. The previous workings have 
then been down-stream, and it is a question for the man­
agement to decide whether it will !lot be more economical 
to work in the opposite direction, and so take advantage 
of the slope of the bottom , which in that case would be 
towards, and not away from, the sump. Sufficient infor­
mation is not available to the writer to enable a definite 
opinion to be expressed on the pqint. The information 
furnished by the prospecting work which has been car· 
ried out will enable an opinion to be formed . The grade 
of the head-race from the face to the sump must be suffi-
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cient to enable the loosened material to be transported ?' 
and if the natural slope of the old river bed. be great, 
then by working down stream, the head-race wIll have to 
be cut deep, and the length of the suction-pipe. ~e 
increased if an extensive paddock be worked; and It 18 

scarcely necessary to add that if only a small paddock be 
worked from one position of the barge, the working 
expenses are considerably increased. 

Recommencing work from a new position further down 
the cours~ of the lead would necessarily entail the open­
ing up of a new paddock on virgin ground, with the 
initial difficulty which must be faced in every new ven­
ture of the kind, viz. J t he disposal of the tail ings before 
an excavation is available from older workings in which 
to dump them. 

In future work there are increased costs to be faced in 
certain particulars. When once the edge of the basalt 
country is reached, there will be timber and overburden 
to be ~emoved before sluicing will be possible. The length 
of pipe-line will also be increased as the distance from the 
race increases. On the other hand, the cost of firewood 
will be less, and the actual working costs with a. larger 
treatment plant will be less than with a small one. The 
nature of the wash is likely to be similar to that already 
met with. 

The Zeehan.Granville tram ~ now in course of can· 
struction, will facilitate the working of this property by 
reducing considerably the cost of transport of necessaries 
to the mine, and of tin from it. 

Nothing definite can be said of the actual va.lues in the 
virgin ground, but from theoretical reasoning one would 
expect that the tin would become rather more disseminated 
on proceeding down-stream, and further from the main 
source (granite) from which the tin was derived. Other 
factors, however, come into play, rendering a prediction 
impossible. For, instance, other lode-formations in the 
country-rock may have been cut through by the old 
streams and contributed their quota. Tributary streams 
may have joined the parent dne and contributed to the 
tin content. Concentration may have been affected by 
factors, such as the nature of the bottom, and the nature 
of the sides of the valley .. As these considerations have 
been previously discussed under the heading of the 
{j secondary tin ores," nothing more need be said at this 
juncture. 
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Another factor wbich must influence the future of the 
'property is the price of tin, but as this cannot be foretold, 
nothing further need be said about it. 

Fl"Om what be has seen of this property the writer cannot 
but express the opinion that it has a bright future. There 
is a considerable area of ground included in the leases 
which, if economically worked under efficient manage· 
ment, should return handsome profits for several years 
t.o come. 

Section 588314, 5 acres, charted in the name of C. D. 
Finch, is situated about 60 chains to the south-east of 
Section 472M, which has been described. It is about on 
the granite-contact, which is not exposed exactly, but 
appears to run about diagonally from south-west to north­
east t.hrough tbesection. The Reemskirk Tin Syndicate'S 
water-race is between 6 and 7 chains to the north of the 
section. Included within the boundaries of the section is 
a deposit of alluvial gravel, which is said to carry good 
till values. Several attempts have been made to work por­
tions of the deposit in the vicinity of the section, but 
there h,as been a difficulty i.n getting water on to th& 
ground, as some of the wash IS on a spur, and the whole 
deposit has not been worked. 

On the western boundary, near the north-western cor­
ner of the section, a small paddock has been worked. The 
wash here has an essentially granitic facies, containing 
fragments of granite, quartz-tourmaline veinstone, quartz 
and tourmaline. It is all well rounded, and no boulders 
were noticed, the pebbles being up to about I! inches in 
size. The depth of wash round the edges of this pad­
dock varies from 12 to 30 inches, with a few inches of 
overburden. The bottom is mainly blue slate, with some 
bands of crushed sandstone ; in places a certain amount 
of mineralisation has taken place, pyrite being developed 
in the slates, while in some specimens small hut distinct 
crystals of chiastolite are noticeable. The development 
of chiastolite is not surprising, seeing that the intrusive 
granite is only a few chains distant to the south-east. 

Near the south-eastern corner of the section is a small 
dam; this exposes granite in situ in the bottom . 

About 4 chains east of the eastern boundary a little 
more work has been done. On the summit of a low hin 
is a paddock where the wash exposed is sub-angular to 
rounded, consisting mainly of banded quartz-tourmaline 
replacement rock, and a little quartz.tourmaline veinstone, 
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with quartz and tourmaline. There is practically no over­
burden, the depth of wash varying from about 4 feet on 
the western to 1 foot on the eastern edge of the excavat,ion. 

A short distance to the north-west another small patch 
has been worked, while a few feet north of the northern 
boundary of the section are other workings. The latter 
workings and those on the hill disclose sub-angular 
material, which is practically non-granitic in character, 
the constituents being mainly of contact rocks. This 
material is not strati£ed, but is arranged irregularly, and 
is apparently detrital rather than true alluvial. In the 
bottom is granite with much aplite. On the dump-heaps 
were found several nuggets of cassiterite of a greyish 
black colour. From the position of the workings, scarcity 
of water before the Heemskirk Tin Syndicate's race was 
brought in, seems to have prevented tbe further working 

of the ground. 
The five-acre Section 5883M had not been worked at. the 

time of the writer's visit, but wit.h the help of the water 
from the race, now so convenient to the spot, may pay 
to ground sluice. The nature of the ground is likely to be 
quite similar to that in the old workings described above, 
but the tin content is not known. The thickness of wash 
is likely to be small, probably varying from 1 to 4 feet, 
with but a few inches of overburden, the latter supporting 
a growth of button-grass. Although water cannot be 
spared from the race when sluicing is proceeding on the 
main group of sections, this ground will probably be 
found useful by the Syndicate for employing a few hands, 
and so keepi~g them on the mine, and occupied at use­
ful work dUrIng any temporary stoppage. 

(2) The St. D;,ier Min<. 

The property to be described comprises two mineral 
sections, each of 20 acres- Nos. 5673M and 6141M, both 
charted in the name of G. Leppard. The sections are 
situated partly on the St. Dizier Creek" partly between 
that creek and the Tasma:r'i River, and are half a mile 
due south of the Heemskirk Tin Syndicate'S Section 472M. 

There are three units to be considered, which may con­
veniently be treated separately-(a) shallow alluvial 
ground, (b) deep lead, (c) lode formations. 

(a) Shallow Alluvial Ground.-This ground seems La 
have been comprised in the first mineral section taken up 
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on the Heem,kirk field, about the year 1876. At the 'pre­
sent time there is little ground remaining to be worked. 

The wash, which rests partly on granite and J:lartly .on 
contact slate, consists mainly of quartzMtourmahne vern. 
stone, well rounded, much of it in the f~rm of pebbles, 
but some boulders being up to 12 inches dIameter. There 
is also a little banded quartz·t..ourmaline rock, which is sub. 
angular, and quartz, the two latter being derived from the 
contact rocks. These workings are on Section 614hl, and 
have yielded a considerable amount of tin in the past . 
Although a few small patches may remain, this shallow, 
alluvial ground is practically exhausted. 

(b) D«p Lead.-To the west of the old ,hallow alluvial 
workings, and on Section 5673u, are the workings on the 
St. Dizier deep lead. The occurrence is different to that 
seen anywhere else in the district, and is rather puzzling. 
\Vorkings in the form of a tail-race of about 5 chains) 
leading to the Tasman River, connecting with a cut about 
10 chains long, ! to 2 chains wide at the top, and about 
35 feet deep, have exposed a formation whose presence 
would not have been suspected from surface indications. 
The whole occurs within the borde,rs of the granite. There 
is a bed of wash apparently varying in thickness from 
2 to 9 feet, with an average, as exposed, of about 4 feet, 
associated with sandy shales and clays, and partly over­
lain by basalt. Both the wash and the shales, &::c., carry 
lignite and carbonaceous material, but particularly !ihe 
latter, a log about 12 ' inches in diameter, converted to 
lignite being noticed in one pIMe. The deposit is evi­
dently of Tertiary age. The nature of the wash varies 
from point to point, and appears to carry more pebbles 
and boulders of typically granitic facies, as it extends 
further west. Typically the wash contains sub-angular 
banded quartz-tourmaline replacement boulders of medium 
size, with well-rounded pebbles of quartz-tourmaline vein­
stone and quartz: some layers contain a good deal of 
quartz sand. The wash is sometimes stained black, and is 
sometimes iron-stained, probably with solutions derived 
rrom the basalt. The bed of wash is dipping south on the 
north side of the excavation, and north on the south side, 
t he main excavation bearing almost due east and west. 
The bed of wash forms a synclinal fold, and there is evi­
dence of faulting having taken place at certain points. 

No details are available with regard to the value of the 
wash or the tin won from the workings. 
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The above are the general facts of the case. The occur­
rence was described in detail by Mr. G. A. Waller, Assist­
ant Government Geologist, in his " Report on the Tin Ore 
Deposits of Mt. Heemskirk," 1902, this report being 
accompanied by a plan of the property, and as no work 
at all has been done since this report, the description 
given therein still holds good, and the reader is referred 
thereto for further information. 

The writer agrees with Mr. Waller in his expressed 
<lpinian as to the probable course of the lead. 

As to future work on this part of the property, the <'ug ­
gestion made that prospecting should be carried out to 
the south-west to try and locate the extension of the lead 
in that direction is sound , and should be followed . This 
is a case in which boring could be employed with advan­
tage after locating the outcrops by surface trenching ; the 
latter should not be very difficult to trace , and all possible 
information sholJld be secured from near the surface before 
attempting to pick up the extension at a depth. 

A suggestion was made at the time' of the writer 's exam­
ination to drive ,a tunnel from a bend in the Tasman, t o 
cut the wash at the bottom of the syncline or trough-like 
bend, and stope the wash therefrom. The length of drive 
required would apparently be about 300 feet, and as Mr, 
Waller has pointed out, mining methods would have to be 
employed for extracting the wash, and timber to support 
such excavations would be an expensive item. Although 
indications are favourable for the. wash to carry good tin 
values towards its eastern extension, nothing definite is 
known as to these values, and so t here would be a good 
deal of risk attached to such a venture . Values are said 
to have been patchy in the wash previously worked, but 
it.is still an open question as to whether the average values 
wIll be sufficient to cover the addition a}. cost of mining . 
Again, as faulting appears to have taken place further 
west, the possibility that such may also have disturbed the 
beds further east m list be considered. 

The position then is that while there is much to com ­
mend such a tunnel, and good tin values may be founJ, 
there is a certain element of risk attached to the work. 
In face of the evidence available, the writer would recom­
mend that further prospecting from the present face be 
undertaken first, and if satisfactory, that a few bores te 
put down east of the face, to get an idea, not only d 
values, hut of the depth of the wash below the surface, 
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and therefore of the probable extent of ground which the 
proposed tunnel would serve. 

The ground is worth a further trial. 
(c) Lode Formations.-There are three distinct lode. 

formations on the property, to which reference should 
be made. 

One is a stanniferous pyritic body occurring on Sec­
tion 6141:..:, near its western boundary, and a short rJ.is­
tance from the western edge of the old shall ow al1uvial 
workings. It was intersected in cutting a race, but no 
further work has been done upon it, hence little can be 
said about it at this stage. It belongs apparently to the 
pyrite-cassiterite vein type, the only minerals noticed being 
pyrite and cassiterite, with quartz as a gangue miner.d. 
The total width of the formation is about 20 feet. The 
country-rock is slate, but the granite contact ca nnot be 
more than a few yards distant to the south. The forma­
tion consists of bands of pyrite replacing slaLe, some bands 
of the latter rock being unreplaced. Some of the pyrite 
bands are of dense mineral, but carry good tin, whi:h 
is very fine, and grey in colour. Geodes lined with small 
quartz crystals sometimes occur in the pyrite. The strike 
cannot be very definitely determined from this one expo­
sure, but appears to be about N . 790 W. The formation 
deserves a little prospecting; a few trenches would show 
whether it is continuous, and would give an idea of its. 
nature and size; samples could then be taken, and these 
would show whether further development was warranted. 

Exposed towards the north-western corner of the old 
shalJow alluvial workings, about 2! chains from the head 
of the deep-lead workings, is a vein on which a little work 
has been done. It occurs in g.ranite, and is from a few 
inches to about l.foot in width where exposed. The gran­
ite is rather decomposed on either side of the vein proper. 
The vein-filling is composed almost entirely of crystalline 
arsenical pyrites (mispickel), with a limited amount of 
a soft yellowish mineral in fine scales and aggre­
gates; the latter is probably pinite. The vein is said 
to carry good tin values, and this would not be surprising,. 
for it belongs to the pyrite-cassiterite type of vein, which 
typically carries arsenopyrite; the latter mineral certainly 
predominates at the point exposed, but might be found 
to take quite an insignificant place, giving way to other 
sulphides on further exploration. 

The third ore-deposit o~ the property is a very different 
type to the two preceding, being a contact-metamorphic 

, 
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deposit of the « Kristiania "type. It occurs in the bed 
of a small branch creek of the St. Dizier, flowing in from 
the east, and is about on or just without the eastern 
boundary of Section 6141>.. The deposit consists largely 
of magnetite, and has previously been described under the 
hea.ding of II Iron Ores." The presence of cassiterite, 
recorded by Mr. Waller in 1902, has been verified, but it 
is doubtful whether the deposit is of commercial value ; 
the tin oxide is likely to be distributed througb tbe 
deposit in narrow seams, and the complexity of the ore 
will militate against its successful extraction, especially in 
view of the fact that it does not offer special facilities for 
mining, and transport charges to and from the property 
are high. 

Another trench might be put in to disclose the nature 
of the deposit and to enable it to be sampled, as little is to 
be seen at the present time. 

(3) The Peripatetic Mine. 

This property is charted as Section 5155M, 10 acres, in 
the name of G. Leppard. It is situated aD the western 
slopes of the North Heemskirk Range, and about 3 miles 
south-west of the Heemskirk Tin Syndicate's property. 
It is only about Ii miles from the coast, and is connected 
with the Trial Harbour-Connna R oad by a short branch­
road. 

The Peripatetic Mine is ODe of the old properties of the 
North Heemskirk Field, and a IO-head battery was for­
merly erected on the mine, with concentrator, although 
very little stane was crushed. The plant has long since 
been removed, and no work bas been done on the pro­
perty for a considerable time. The old workings are fall­
ing into disrepair, and some of them could not be 
examined. At the time of my visit I was unable to secure 
the services of anyone familiar with the property, and was 
compelled to look over the mine without a guide. 

There is every indication that a body of stone exists 
which will pay for treatment under modern conditions . 
The tin appears to be contained partly in a definite lode, 
having been introduced from a central fissure and impreg­
nated the stone on either side to some extent, and partly 
in a dyke of aplite which is characterised by abundant 
quartz-tourmaline nodules. These outcrop on the south­
eastern slopes of a low spur, and have been opened up by 
several shallow a.dits and winzes therefrom. A little 
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:stoping has been done. SOIDe of the ore is pyritic, and the 
probability is that all will prove to be so below ground 
water level. Much of the surface stone, however, is oxi ­
dised and will need no special trea.tment. Much of the 
tin seems to he finely disseminated, hut with a modern 
treatment-plant under proper supervision a. fair recovery 
'should be obtained. SOIDe specimens picked up on the 
dump-heaps showed fairly coarse tin, well crystallised, 
while others showed veins and impregnations of fine brown 
cassiterite in pyritic material. Other specimens, again, 
in which no tin could be distinguished, showed veins filled 
with crystallised pyritohedral pyrite, prismatic quartz, and 
black tourmaline. 

'Vith regard to the mine workings and details of the 
lodes, an excellent description accompanied by a. plan will 
be found in Mr. G. A. Waller's If Report on the Tin Ore 
Deposits of Mt. Heemskirk," 1902, and as no work has 
been done on the property since Mr. Waller's examination 
was made, and the workings are not now so accessible as 
they were at that time, the reader is referred to that 
report for fuller pvticulars. 

The Peripatetic Mine certainly deserves· a further trial. 
There is some good. ore showing, and further development 
to ascertain the extent of the ore-bodies is warranted. 

Certain problems will need careful consideration when 
planning future work. For instance, there will be the 
sinking of a main shaft, and carrying out of work there­
from, as the topography of the country does not permit of 
working for any length of time from adits. In this con­
nection it may be stated that water is not likely to be met 
with in any great quantit.v. The question of Dower, too, 
must be considered. In his hurried examination of this 
portion of the field, the writer did not notice any specially 
suitable spot for a reservoir at such an elevation as would 
allow of the impounded water being used to advantage 
for the generation of power. A limited supply of firewood 
is available near at hand. If quantity and quality of ore 
are proved to be available, and not before, the treatment 
will need consideration. Certain aspects of this particular 
question have already been touched upon in the course 
of this report. Transport difficulties, too, will have to he 
overcome, but these are no worse than confront some of 
t.he other properties in the district. The property is at 
present connected with Zeehan by road, via South Heems­
kirk, about 22 miles, but if the Zeehan-Granville tram be 

·continued to the Heemskirk Tin Syndicate's property, the 
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Peripatetic Mine would be within about 6 miles of it 
by road, and could be connected by a branch line of about 
the same length if prospects were good enough later on 
to warrant the expenditure. 

(4) Sectio" 5312M-40 aCT". 

This section is charted in the name of G. Smith, and in 
the southern portion of it some work has been done on a 
deposit of stanniferous alluvial gravels. These workings. 
are about 60 chains east of the Heemskirk Tin Syndicate's. 
workings on Section 472M. 

A tributary of the Tasman River Hows north through 
the western portion of the section. The work carried out. 
has been with the aid of water brought in by a race about 
60 chains long from the Twelve Mile Creek. The water­
right is charted as 1301w, in the name of G. Smith. 

The section includes a comparatively large area of aUu· 
vial ground, consisting of Tertiary river gravels, and this 
ground is seen to be approximately on. the same level as 
that previously described to the south, in the vicinity of 
C. D. Finch's 5·acre section, 5883M. These two areas are 
separated by a creek flowing into a branch of the Tasman 
River. 

The main work done has been in the form of an open·cut 
a few chains from the southern boundary of the section. 
The wash consists almost entirely of rounded pebbles of 
quartz and of banded quartz·tourmaline replacement rock, 
in distinct layers. The overburden is only a few inches in 
thickness, the surface of the ground being covered with 
button-grass. The depth of wash varies from 5 to 12 feet. 
The main paddock worked is about 40 feet wide and 130 
feet long. The south-western wall of the cut, which is 
worked into the hillside, shows 5 feet of banded wash, 
medium to fine in size, resting on 5 feet of sandy loam with 
occasional bands of gravelly wash, resting on a slate bot· 
tom. In the face the thickness is about 12 feet. Here 
the main run of wash appears to narrow somewhat, the 
upper 3 feet being gravelly wash. On the north-eastern 
wall the upper layer is composed of 5 feet of medium to 
coarse wash , tailing out to 2 feet in the face, resting on 7 
feet of pebbly wash. The tail-race has been cut to a depth 
of about 6 feet into the bottom, which consists of blue 
chiastolite slate, striking about east and west, cut through 
by veiDS of quartz . 
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About 1 chain to the east another paddock has been 
worked, smaller than the preceding. The width is 9 feet, 
.and length 20 feet . The nature of the wash exposed 
is exactly similar to that already described. The bottom 
Jayer is of fairly coarse sub-angular to rounded fragments, 
.succeeded by finer layers right to the surface, the whole 
being stratified. Although the talus covers the lower 
layer in the face, the thickness of wash is about 10 feet . 

. The bottom is soft blue slate, showing white chiastolite 
crystals. 

Above the main paddock a shaft has been sunk on top 
{)f the hill, showing 8 feet of wash. 

Trenching further north has shown the existence of simi­
lar wash, although the depth has not been exposed. 

There is undoubtedly a considerable extent of wash on 
the property, probably extending also into Section 5674>1 
to the north, this section being held by G. Leppard. One 
of the difficulties to be faced is the bringing on to the 
property of an adequate water-supply to enable the 
ground to be economically treated. Before any attempt 
be made to effect this, however, the ground needs careful 
sampling. No figures are available as to the value of the 
ground, but from a study of the nature of the wash it 
appears that it has been derived largely from the wearing 
down of country-rock by degradational forces, rather than 
of granite. The comparative absence of fragments of 
quartz-tourmaline veinstone is marked. As a good deal of 
the tin found in the alluvial deposits of the district is 
derived from veins of this character, the scarcity of this 
wash is not a promising ~sign. The evidence available 
indicates, to the writer's mind, that tin values are likely 
to be lower than in the gravels further to the west . 
Systematic prospecting is recommended . 

(5) Long's Iron Blow. 

High up on the northern slopes of Mt. Heemskirk, and 
.. standing out so boldly as a black rocky outcrop that it is 

visible for miles from the surrounding plains, is the form a­
tion known in the district as " Long's Iron Blow." A 
hurried visit only was paid to the spot, and the general 
characters of the formation noted. 

According to an aneroid reading tak~n, the outcrop is 
over 900 feet above the Heemskirk Tin Syndicate's Mine. 
The mountain side is covered with thick button-grass, with 



scrub in the watercourses, and bold granite outcrops form ­
ing cliffs at different points. The surrounding country­
rock is granite, with developments of granite-porphyry and 
aplite in places. 

Even when examined closely, the outcrop is seen to be 
very dark, and sometimes quite black in colour, due to 
the abundant haematite present. This mineral, with black 
tourmaline and quartz, form the bulk of the lode material. 

The outcrop stands up boldly about 20 reet above the 
surface, which is here covered with button-grass. The 
length of the main outcrop is about 3 chains, and its width 
about 50 feet. No attempt seems to have been made to 
trace it along the line of strike, which in the maiD outcrop 
i. about N. 500 w. 

The ore varies somewhat in composition and texture 
from point to point, but consists essentially of haematite,. 
tourmaline, and quartz in various proportions, with, at 
times, a small amount of a soft, greenish-grey mineral ,. 
apparently pinite. In some specimens there are crystal­
line aggregates of black tourmaline scattered through a 
groundmass of quartz and disseminated haematite . This 
groundm ass is cut through by veinlets filled with crystal­
line black tourmaline and massive haematite, t.he latter 
occupying the central portion of the vein lets, which are 
about -1 inch in width. Sometimes small cavities occur­
lined with minute prismatic crystals of quartz and of 
tourmaline . In certain portions of the outcrop tour­
maline and haematite occur almost to the exclusion of 
quartz ; from such localities specimens were obtained show­
ing veinlets of massive haematite in a groundmass of tour~ 
maline. One specimen shows a vein of haematite up to 1, inches in width, with tourmaline 011 either side, the 
vein enclosing radial aggregates of minute prismatic black 
tourmaline crystals. It is a striking fact that haematite 
occurs in definite crystals, up to i -inch across, of a bril­
liant black colour, and showing combinations of the 
scalenohedron and rhombohedron. The mineral is slightly 
magnetic. 

It i. stated that in the early day. of the field when the 
outcrop was discovered, it was taken for a wonderfully 
rich outcrop of tin ore, the baematite being mistaken for 
cassiterite. This is not altogether to be wondered &t, for­
the outcrop occurs in granite, which is known to be tin­
bearing in the locality; the mineral itself is black, wit.h 
almost an adamantine lustre when crystallised, and occurs. 

• 
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with quartz and tourmaline, which are constant associ­
ates of tin oxide in the district. Deposits of alluvial tin 
ore, limited in extent, have been worked in the creeks 
at the foot of the spur (one of the heads of the St. Dizier 
Creek), and this would fully justify the search for the 
mineral on the hillside, and would strengthen the illusion. 
The occurrence of haematite in a quartz-tourmaline lode 
is not very commOD, particularly in such quantities as it 
occurs here; from its mode of occurrence it certainly seems 
to be a primary mineral. 

To the west of the main outcrop, and about 20 feet 
lower down the hill , is an old shaft. This is quite inac­
cessible. The depth is not known, but judging from the 
material dumped round the collar of the shaft, it may be 
about 50 feet. It has been sunk partly in granite and 
partly in somewhat decomposed lode material, which 
appears to be pyritic. The shaft may be a good deal shal­
lower than the estimate given, and a drive may have been 
put in eastwards to cut the main outcrop, but the writer 
was unable to gain any iuformation on the point. It is 
difficult to understand why a shaft should have been sunk 
at all on such a steep hillside , with such excellent facili­
t ies for prospecting by means of crosscut drives of moder­
ate length. In such a formation Olle would expect to find 
a certain tin content, and it would not be surprising to 
find it present in payable quantities. To try and get an 
idea as to whether the formation really is stallniferolls, 
the writer broke a fairly large sample across the full 
width of the outcrop, and quartered down. This was sub­
mitted to Mr. W. D. R eid, Government Assayer, who 
reports-

Tin o· 29 per cent. 

The actual value is low, but it proves that tin really 
is present, and indicates that the deposit belongs to the 
quartz-tourmaline-cassiterite vein type. In view of the 
above result, a little surface prospecting of the outcrop 
is recommended. Two or three trenches to prove the exten­
sion of the outcrop are merited. If surface samples sys­
tematically taken give any encouragement for further 
work, prospecting by means of crosscut drives can be 
arranged for, and carried out without great _expense. 
From the size of the outcrop, and the facilities it affords 
for economic mining to a considerable depth, work on 
the lines suggested is strongly recomm~nded. 
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(6) 1'he Kure!.'a Mine. 

The property held by the old Eureka Company could 
not be visited in the time .available. No work is being 
done in a systematic way, although several men and small 
parties were working small patches of alluvial wash in the 
vicinity, apparently with satisfactory results. 

{7) Tin Mint East of Section 5883M.- 3 acres, C. IJ. Finch. 

In making a traverse along the contact of the granite, 
some old workings were noticed which did not appear to 
be included within the boundaries of any charted section. 
Their position is shown approximately on the accompany­
ing map (Plate II.), but the exact position could not be 
verified in the time available. The workings are on a 
spur about 25 to 30 chains east of C. D. Finch's Section 
5883M, 5 acres. On the flat below are some old alluvial 
workings. The material is of shallow depth, and is 
detrital 1 consisting of angular and sub-angular" quartz, 
schist, and banded quartz-tourmaline replacement rock, 
Iesting on a bottom of contact-metamorphic slate. 

The workings on the hill above are within the granite, 
but within a few chains of the contact. They consist of a 
shaft and trenches on a very promising quartz-tourmaline­
cassiterite vein. 

No information is available from the shaft, which is in 
a. state of disrepair, and partly full of . water. Judging 
from the heaps at the collar of the shaft it may be 50 
to 60 feet in depth. These heaps show decomposing 
granite, with a certain amount of white quartz and radiat­
ing black tourmaline. This may he derived from nodules 
in the country-rock , which in the vicinity is a nodula r 
quartz-tourmalme aplite. On the tip is a little veinstone 
showing green tourmaline and cassiterite. The width of 
the vein on wbich the shaft was sunk is not evident, but 
would appear to be narrow. A few feet east is a trench. 
and although the vein does not show, unless it be very 
narrOW---8ome very rich tinstone is lying about on the sur­
face. This is dark-green in colour, owing to the abund­
ance of green tourmaline present. Dark-brown cassiterite 
in dense aggregates is scattered through the groundmass, 
which also shows a little quartz , while vughs lined with 
prismatic quartz crystals and idiom orphic crystals of dark ­
brown tin oxide, are com mon . Crystals of quartz and cas­
siterite are almost invariably associated , and have evidently 
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been formed contemporaneously. Judging from the speci· 
mens, the vein must be at least 4 inches in thickness, and 
'It may be considerably more. About 2i chains south· 
east is another trench on the hil1side. The t rench is now 
par tly filled up, and is shallow, but the continuation of 
the vein was not noticeable: it may be very narrow, as 
several fissures filled with tourmaline occur. In the 
surface debris, however , a10ng the edges of the trench, 
some very rich specimens were picked up, consisting of 
angular pieces of pure cassiterite, quartz and cassiterite, 
and tourmaline with cassiterite. This trench does not 
appear to have been continued far enough , as some speci­
men stone was picked up beyond the head of the trench, 
towards the top of the spur, and more on the opposite 
fa 11. 

On the summit of the spur is a vein running about 
parallel, probably. to the one on which work has been 
done. This strikes N. 520 \V., and dips south-west at 
550 to 600 where exposed, The outcrop has been broken 
in one or two places, but no other prospecting work appears 
to have been done. It has been traced for about 12 chains 
nor th-west, where it widens from a few inches to 3 feet. 
There is usually a very well-defined vein of fairly 6ne­
grained quartz-tourmaline, composed of quartz and black 
and green tourmaline in about equal amounts, with a 
width of about 12 inches. On either side of this vein is 
quartz-tounnaline stone of somewhat different texture, 
coarser grains of quartz with abundant aggregates of 
needle-like prisms of green tourma.1ine. This is evidently 
granite in which the felspar and mica have been replaced 
by tourmaline introduced from the central fissure . There 
a~e also vughs in this stone lined with prismatic quartz 
crystals, indicating a probable addition of silica as wen. 
No cassiterite was noticed in the stone, but it certainly 
is very promising, and deserves sampling at different points 
along its outcrop. 

Although the main vein from which the rich tinstone 
on the surface has come appears narrow, a little more 
surface work is certainly justified to determine whether 
it does not widen. Unless surface work gives good rea­
son for believing that a widening does take place, pro­
spectin~ by means of underground work is not to be recom­
mended. 

The granite in the vicinity is fine-grained at several 
points, resembling granite-porphyry with phenocrysts of 
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'<]uartz and felspar, and shows coarser pegmatitic segrega­
tions in places. N cdular tourmaline aplite also occurs in 
the vicinity, and this is worth testing for tin contents . • 

(8) A. Fitch', Section •. 
There are five sections charted in the name of A. Fitch-

6878Jl, 40 acres; 6879H, 40 acres; 68S0M, 40 acres; 
68BIK, 80 acres; and 6882H, 40 acres. These sections were 
all taken up after the writer's examination of the dis­
trict. Their potential value depends upon the continua­
tion of the deep alluvial ground being prospected by the 
Heemskirk Tin Syndicate, to the north-west and west, .. as 
these sections adjoin 6357rtl, 80 acres, held by C. D. Finch. 

The southern portion of 6881» comprises Tertiary sand­
stones, which will probably be stanniferou8, though to what 
extent remains to be proved. The northern portion of 
the section, however, must approximately include the ridge 
of gabbro described under the heading of the I( Igneous 
Rocks" in this rep'ort . If this be so, thert is no chance 
of alluvial gravels occurring below, for reasons explained 
elsewhere. In prospecting in this vicinity particularly 
the igneous rocks must be carefully distinguished, and 
their relation to the secondary tin are deposits kept in 
mind. 

The other sections, bowever, which are drained by a 
branch of Rocky Creek, are rather more promising. .The 
scrub is extremely thick along the western boundary of 
Section 6357M, and several unsuccessful attempts were 
made to penetrate it. The conclusion arrived at, however, 
was that the country in this direction was basalt covered. 
If 80, the basalt mayor may not cover alluvial gravels, 
and the latter win have to be finally decided by "boring . 
Such boring is justified, for it is probable that the lead 
wiI1 be found to continue in this direction. The gabbro 
ridge referred to must have barred the outlet to the north, 
and the question is whether the old river flowed north­
east or westerly. Tertiary conglomerates and sandstones 
lie to the .north-east, but it is still somewhat uncertain 
as to whether these form a continuation of the main lead 
or represent a branch from the north-east; the writer 
rather inclines to the latter opinion at present. Boring 
on the sections under consideration may be expecterl , 
therefore, to give valuable information. If gravels do 
exist, the ground is likely to be deep, and values some­
what disseminated, but no forecast can be made as to 
whether payable values are likely to exist. 

• 
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(9) P. P. Cook's Section,. 

There are two sections charted in the name of P. J> ~ 
Cook, approximately shown on the accompanying map . 
These are numbered 6626M, 4-0 acres~ and 6627M, 40 acres. 
No work had been done on them at the time of the writer 's: 
examination. 

Pre-Silurian slate outcrops in the southern portion of 
both sections, while there are several patches of basalt in 
6627u. 

The sections could not be exactly located ill the field, 
and consequently the forma.tions shown on the map are 
approximate only. There are possibilities which should 
encourage prospecting, for it would seem that a brancb 
lead must have joined the main one somewhere in their 
vicinity. Tin-bearing gravels exist to the south, and 
although denudation has removed portion of the deposit 
which existed here, it is not unlikely that portions may 
remain which will pay to work. Prospecting is recom­
mended, but little can be said at present as to the extent 
or the wash. 

(10) Other Tin Proporties. 

A little work has been done in other localities at vari­
ous points, but the sections were not held, and so were not 
visited in the short time available. 

Several sections have been taken up since the writer's. 
visit, but no examination having been made, little can be 
said concerning them. 

(II) Gran·ville Harbour Copper Mine. 

This property is also known as Vincent's Copper R eward 
Mine. It comprises an SO-acre section, 3716M, charted in 
the name of H. H. Vincent. There is an adjoining section 
held by H . H. Vincent and T. Wilson, on which no work 
has been done. Copper was discovered in a creek-bed by 
Mr. H. H. Vincent, and a reward section applied for in 
May, 1908, and granted. The occurrence is about Ii 
mile due north of Granville Harbour. 

The surrounding country is mostly covered with basalt, 
representing remnants of a sheet which formerly spread 
over a considerable area in the vicinity. The basalt, OD 

decomposition, yields very rich soil, which supports a 
luxuriant growth of vegetable life (as referred to else­
where in this report), and its value for agricultural pur-



poses is beginning to be recognised. Hence several hun­
dred acres in the neighbourhood are held as purchased 
blocks. Actually the 80-acre section includes portion of 
one block charted in the name of J. Hunter, and another 
in the name of J. C. Meredith. 

A few hours only were spent in this vicinity, and hence 
careful mapping was impossible, and the description given 
is more general than would have been possible after a 
more detailed examination. 

The formation is enclosed III slates and sandstones, much 
crushed and. hardened ; these belong probably to the Pre­
Silurian series so extensively developed further to the 
east. On the south-east of Granville Harbour, form­
ing the coast, and forming a ridge just north of the har­
bour, granite outcrops. These outcrops form the north­
western extension of the Heemskirk granite massif of 
Devonian age, and the deposit to be described is undoubt­
edly genetically connected with the intrusion of this huge 
mass of igneous rock . It is a contact ITI 9tamorphic ore-
bndy. . 

In the immediate vicinity of the lode outcrops, which 
occur in creek-beds, the basalt cover bas been denuded, 
and the true country-rock .appears at the surface. 

Very little work has been done, and there is little more 
than the outcrop to be seeu. A small hole was sunk to a 
depth of 3 or 4 feet, almost in the bed of the creek, and a 
trench cut partly across the formation a few feet back 
from the creek. 
It was in the creek-bed where the formation crosses that 

native copper was discovered. It occurs in grains, flat 
Bakes, and arborescent masses of crystalline structure 
sometimes 1 inch across. This is associated with a certain 
amount of magnetite derived from the ore-body, and with 
black copper oxide (tenorite). The metallic copper, as 
washed from the detrital matter, is sometimes free, and 
sometimes crystallised in the crevices of, or attached to, 
quartz. It occurs in certain bands of the ore-body adja­
cent, and its derivation is easily explained, although in 
the past the occurrence seems to have been misunderstood. 
It will be well to describe the ore-hody itself before touch­
ing on tbe source of the metallic copper. 

The formation is well banded, and tbe strike of tbe 
bands agrees with the strike of the enclosing slates at this 
point. The fact is significant. The strike is apparently 
about N. 500 W. here, although the presence of abundant 
magnetite renders great caution necessary in the use of the 

• 
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compaaa. The dip i. north-east, at about 650. The width 
exposed is 27 feet. It is rather doubtful, however, whether 
the full width of the formation has been exposed. 

An examination of the section exposed by the trench, 
from BOuth·west to north-east, shows that on the footwall 
side the slate is impregnated with pyrite at the extremity 
of the trench; the latter should have been extended at 
least a few feet 10 this direction. For a distance of 8 feet. 
6 inches the ore is banded, and consists of magnetite, 
baematite, pyrite, and quartz. Some bands appear to be 
composed entirely of finely granular magnetite with dis­
Aeminated pyrite, but a. close examination with a magni­
fying glass reveals the fact that a small amount of quartz. 
is usually present in the groundmass. Other bands carry 
more abundant quartz, which has the appearance of a 
series of veins in a groundmass of magnetite. Pyrite 
becomes more abundant, scattered in cubical crystals up to 
about 4 milJimetres in size, throughout both quartz and 
magnetite. Some of the narrower bands consist essen­
tially of pyrite, with subordinate amounts of magnetite 
and quartz. The iron oxide here sometimes takes a rather 
unusual fonn, which is worthy of note. It occurs in lamel­
lar masses of thin plates, the plates being usually parallel 
to the banding of the ore-body. The structure is there­
fore best observed when a specimen is split off parallel 
with the strike of the formation. The tabular plates have 
a perfect cleavage; sometimes they are curved. On a 
freshly-broken face, and judging by general appearances 
only, the mineral might be mist.&ken for blende. It is 
black in colour, and has a metallic lustre . The hardness 
is about 6, and the tenacity is brittle. The mineral is 
opaque . The streak is reddish-brown to bright cherry­
red . The mineral is strongly magnetic. But for the last 
characteristic the mineral would undoubtedly be called 
haematite. The latter mineral, however, is usually Don­
magnetic, sometimes feebly magnetic. The minerat" under 
consideration, however, is very strongly attracted by the 
magnet. Its physical characters do not correspond with 
magnetite, and the mineral must therefore be classed as 
an unusual form of haematite . Although none can be 
detected, a small amount of magnetite may be included 
in the haematite, giving it this striking property. 

The surface of this magnetite-pyrite band is covered 
with a thin coating of reddish-brown limonite, derived 
largely from the decomposition of pyrite. Some of the 
quartz bands carry abunda.nt cubical cavities, indicating 
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that the cubical crystals of pyrite so common in the less 
weathered stone have decomposed and been removed . 

This band, measuring 8 feet 6 inches, is succeeded by 7 
feet, mainly of quartz with veins of pyrite, and many 
cubical c8vitie-s. Much of this quartz is stained with 
limonite derived from the decomposition of pyrite . 

Proceeding towards the hanging-wall side of the forma­
tion , there is a band about 6 inches in width of soft black 
decomposing mineral , with a certain amount of massive 
iron pyrite, the band being very copper-stained. There 
is a certain amount of tenorite present, with malachite , 
chalcocite, and chalcanthite, the soft black mineral being 
largely decomposing lyrite. 

The following ban , with a width of 2 feet, consists of 
quartz with iron pyrite, and shows copper stains in places. 

The remaining 9 feet to the hanging-wall side of the 
trench consist of quartz, banded and fissured in places, 
with decomposing pyrites in veins throughout and copper 
sta.ins in places. Na.tive copper occurs in soft veins of 
decomposing mineral in this portion of the formation, and 
from a shallow hole sunk here good prospects of metallic 
copper can be washed. 

No primary copper minerals were noticed in any part of 
the deposit. Nothing was to be ~ained hy taking samples 
of the portion of the ore-body whICh has undergone altera­
tion and secondary enrichment, Cor obviously there is no 
quantity of ore available. A sample was broken over a 
width of 8 feet 6 inches on the footwall side of the forma­
tion. The ore consists of banded magnetite and quartz 
with pyrite and haematite. This sample was handed to 
Mr. W. D. Reid, Government Assayer, who reported :-

Copper 
Zinc 
Gold ... 
Silver 

Trace 
1'6 per cent. 
Nil 
Nil 

A second sample was broken across the more quartzose 
portion of the ore-body, on the hanging-wall side, over 
a width of about 10 feet, but avoiding the narrow veina 
-of decomposing material with secondary copper minerals, 
i .t., primary ore was taken. F or this sample the Govern ­
ment Assayer reported:-

Copper . .. 
Gold ........ . 
Silver .. . 

1'9 per cent . 
Nil 
6'6 dwts. per ton . 

I . 
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The results of these samples are interesting. They iudi. 
-cate that the primary ore is really low-grade, and it is 
the primary ore which is, after all, of importance. It is 
uselees deceiving oneself by reckoning on narrow rich 
patches of secondary ore, which are not likely to extend 
to any depth, and are only to be measured by inches in 
width. The low silver value is of no importance, while 
the presence of zinc-blende is demonstrated, although the 
mineral is not visible to the eye. 

In the bed of a creek a few chains east of this occur­
renee is another outcrop rather poorly exposed. A little 
stone has been broken down from the creek bank, but 
·otherwise no work has been done at this point. The width 
appears to be about 30 feet, but is not fully exposed. The 
dip is north-east . 

The features appear similar to those of the ore-body 
at the outcrop described above. There is a. belt on the 
footwall side of dense magnetite cut by veins of quartz 
.and pyrite, the latter partly decomposed and leached out 
from near the surface. This is followed by a belt of white 
glassy quartz with some disseminated pyrite, showing cop­
per stains (malachite) in places, and small amount of 
native copper. The latter occurs in thin sheets filling 
minute fissures in the quartz. 

A sample of this pyritic quartz was assayed by Mr. \V. 
D. Reid, Government Assayer, who rdturned-

Copper 0'14 per cent. 
Gold ... Nil 
Silver Trace 

The result is not encouraging, but confirms those from 
t he main trench. 

In view of the nature of the ore, its structure, its inac­
~essibility, and its low value, the writer cannot recom­
mend further expenditure upon it. 

Exposed in the low ground at the junction of two creeks, 
about 6 chains a little west of south from the main out­
crop d~scribed above, is another deposit somewhat similar 
in general characters to it. It also is a contact metamor­
phic ore-body. Its mineralogical composition appears to 
be similar to the main formation, consisting of magnetite, 
haematite, and fairly massive pyrite with quartz. It has a 
banded structure, and appears· to strike about north and 
'South. No signs of copper minerals were noticed, although 
it is probable that the pyrite here, too, will carry small 
Guantities of that metal. 
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The formation appeaTs to be distinct from that pre­
viously described, although obviously of the same nature . 
No attempt has been made to open it up, and its true 
strike and dip cannot definitely be stated. 

It is worth while exposing it a little, and then sampling 
it. to determine whether values are present, but if these 
preliminary trials are unsatisfactory J further work is not 
to be recommended. From its nature and mode of origin 
the deposit is not very promising for copper. 

(12) Ma cA rthur 's Copper Mine and I"icinit y. 

This is situated on Section 5345M, in the south·easterJl 
portion of t he property. The section is not held at the 
present time. The existence of copper OTe at the surface 
has been known for some years, and a little work was done 
on the deposit, which was eventually abandoned. Quite 
recently a section was reserved which included this out­
crop, and some work was done by a Government prospect­
ing party under the direction of the State Mining Engi­
neer. As this did not prove satisfactory, the property has 
once more been abandoned . 

There is little to be seen at the present time, and the 
writer was unable to get first-hand detailed knowledge as 
to what had been done. 

The outcrop occurs almost on the divide between the St. 
'Dizier and Twelve Mile Creeks, but slightly on the St. 
Dizier fall, in a depression forming the head of a branch 
creek. It is about 5 chains west of the Heemskirk Tin 
Syndicate's race, which is on the Twelve Mile Creek fa ll. 

The country rock is blue slate of Pre-Silurian age, 
altered owing to the intrusion of the Devonian grani te , 
which occurs about 9 chains south of the workings . To 
the east chiastolite is developed, and to the south much of 
the count ry rock has been replaced by quartz and tour­
maline. 

A little trenchi ng was done and an old shaft sunk. now 
collapsed, a ll the excavations being full of water. The 
water is slightly coloured by copper leachings from the 
dump-hea·p, and in one place a slight deposit of metallic 
copper was noticed on a fragment of scrap-iron . 

The older workings were in the hollow , while the shaft 
sunk by the Government prospecting party was a few feet 
further up the slope . This was full of water at the time 
of my examination . The State Mining Engineer 's report. 

} 
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(lU this work all 6th January, 1914, states: " 
The lode dips out of the shaft at 15 feat. The lode is well 
-exposed in a cut a few feet from the shaft. Here it is a. 
well-defined body 4 feet wide. A bulk sample taken across 
the lode at a depth of 5 feet gave on assay-

Gold Trace 
Silver 9'6 azs. per ton 
Copper 26'8 per cent. 
Tin Nil. " 

In his report dated 6th February, 1914, the same officer 
stated: -" The shaft has been sunk to 53 feet and a drive 
put out under the copper lode. The lode proved to be a 
surface enrichment, and not of economic value in depth ." 

This is the only information available concerning the 
work carried out. 

In the present state of the workings the width of the 
formation cannot be determined. The si.rike appears to 
be about N. 770 E. Where they are cut in the race, about 
5 chains to the east, the slate country rock, in which tour­
maline and chiastolite are developed, strikes N. 850 E. A 
-careful examination of the dump-heaps showed that in 
the ore, which apparently carne from neal' the surface, 
being much weathered and d-ecomposed , several distinct 
minerals are present. Arsenopyrite is abundant, and 
'occurs in crystals and crystal aggregates. Massive pyrite 
is noticeable in some specimens, and a good deal of blende. 
Chalcopyrite is present in comparatively smaH amount, 
usually associated with pyrite. A Iittl~ covellite is to be 
seen also. From the open texture it is evident that some 
constituents have been leached out. The gangue is usually 
thoroughly decomposed, although aggregates of mica occur 
ill places. 

Bornite has been reported from the property, but none 
was seen by the writer: possibly the fact that the blende 
present is usually tarnished, sometimes to an iridescent 
purple colour, has caused that mineral to be mistaken for 
bornite. This ore has evidently been exposed to oxidising 
agencies, and apparently contains a little oxide and sul­
phate of copper in places. This would doubtless account 
for some r.ich assays having been reported. A grab sample 
was taken by the writer from the material lying about the 
:surface, and assayed by Mr. W . D. Reid, Government 
Assayer, who reports 

Copper 
Zinc 

2'15 per cent. 
13'5 per cent. 



The same value call1lot attach to a sample of this kind 
as to one carefully broken from an exposed face of ore ,. 
but it indicates that a considerable zinc cont,ent would ha,'e 
to be reckoned with in considering treatment., and also that 
high copper values do not always obtain, even in this. 
secondary ore. 

The dump·heaps round the collar of the Government 
shaft referred to were examined, and the last material 
raised is a soft decomposed black slate, while the material 
which seems to have been regarded as .ore is a bluish· black 
slate which has been impregnated , to some extent, with 
very fine pyrite . This occurs especially in the cleavage­
planes of the slate. The aggregates of fin ely divided pyrite 
suggest that it may have been a spotted (contact metamor· 
phic) slate which has been partially replaced . 

This may represen t [hEt primary are from which the­
richer ore near the surface has been derived by the pro· 
cesses of leaching and re·precipitation . A sample was. 
taken from the heap and assayed by the Government 
Assayer , who reports-

Copper Trace 

I t is not to be expected that all the sulphides excepting­
iron pyrite, which occurred at the surface, have disap­
peared at 53 feet , as several of them appear to be primary 
minerals. Whether the ore struck has been covered over or 
removed, whether the vein has pinched. or whether it 
has not really been cut, are questiolls which the writer 
cannot answer. In the vicinity of such a deposit as that 
described it is only to be expected that the country rock 
would be more or less impregnated , and would carry traces. 
of copper j hence the material assayed may really be coun· 
try rock . 

However, secondary enrichment has undoubtedly taken 
place, and considering all the circumstances , the writer 
would not advise further work at depth . 

A few chains west of this mine , and near the western 
boundary of the section , 5343M, an old shaft was sunk on 
the hillside, at the head of a small creek flowing sou th 
into a westerly branch of the St. Dizier Creek . There is 
some alluvium along the bed of this branch creek which 
should pay to work . The bed of the srnal1 creek referred 
to has been worked, and specimens of t in oxide. of tin 
oxide in pyrite, and of tin oxide in white quartz, were 
found here, At the head of the creek an adit has been 
driven to connect with the shaft referred to, the collar of 
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which is about 30 feet above. There is no information 
available as to whether a connection was made, the drive 
being daplIDed up at the entrance and used 3S a reservoir 
for water, which was released from time to time to sluice 
the alluvium in the creek bed below. In the creek bed 
are contact metamorphic sandstones, with a good deal of 
black tourmaline developed. These sandstones are seen 
to be cut through by veins carrying pyrite, and ~y greisen 
veins; these are narrow, but have probably shed some of 
the tin found in the alluvium lower down. 

The shaft is in a state of disrepair; it is sunk in banded 
quartz-tourmaline rock, representing a sedimentary 
replaced by quartz and tourmaline developed by the action 
of heated vapours from the adjacent granite. The strike 
of the bands is N . 700 E. No sign of any lode formation 
was seen, although the country is very favourable for tin, 
and it is probable that the shaft was sunk on a narrow 
vein. White mica is developed in some of the banded 
quartz-tourmaline stone at the collar of the shaft, and this 
stone looks promising. 

It is probable that narrow veins of tin ore will be located 
at various spots in this vicinity, but unless lateral explora­
tion along the line of strike shows that there is any 
improvement in width, sinking on a narrow vein which is 
obviously not payable at the surface is not to be recom­
mended in most cases. 

From 15 to 20 chains south of the shaft described above, 
and on the side of t he hill on the opposite side of the wide 
valley of a creek flowing west and joining the St. Dizier in 
Section 6141 M, some prospecting trenches have been cut, 
apparently quite recently. The specific object for which 
t hese trenches were cut is not clear, as no lode formation is 
to be seen. There are three long trenches about Ii chains 
apart, from I to 3 feet deep. They a re all on the edge of the 
granite. The trenches run about north and south. The 
western exposes banded quartz-tourmaline replacement 
rock, and cuts granite at the south end. The central trench 
exposes a similar section, cutting the edge of the granite 
on the crown of the hill . In this trench there are some 
promising seams of white quartz and black tourmaline : 
in several instances there are veins and vughs of crystallised 
quartz and tourmaline, apparently vein fillings, and not 
-simply replacements like most of the surrounding rock is. 
No tin oxide was seen. The eastern trench is extended 
just to the edge of the granite. 
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In the bed of the creek, between the two sets of workings 
previously described (8 creek Bowing west into the St. 
Dizier and joining it in Section 614hl. G. L~ppard), a 
little work has been done on detrital material which has 
accumulated. This is on Sections 438311 and 5449M. The 
valley is comparatively old, geologically, being broad and 
.of shallow gradient. The detrital material resulting from 
the wearing down of the ridges on either side has gradually 
accumulated, and with it a certain amount of tin oxide. 
The deposits are of Recent ra~her than of Tertiary age. 
The deposits have been worked for 6 or 7 chains along the 
creek bed , for a width of 20 feet. The detrital material 
is from 12 to 18 inches in depth, with 18 to 24 inches of 
.overburden: it is all angular and sulrangular in shape, 
fragments being medium to small in size, and consisting 
mainly of sandstone, quartz, quartzite, and slate. Tin 
crystals and crystal aggregates were noticed at several 
points, and rich specimens of tin ore picked up at inter­
vals: the tin has been derived mainly from veins in the 
immediate vicinity, though doubtless many of these were 
"mall. 

There has been a difficulty in getting water on to the 
property, but if the Heemskirk Tin Syndicate's race could 
he utilised at any time when full power was not required 
()n the Tasman River property, it is probable that this 
ground could be profitably ground-sluiced. The extent 
.and depth are not great, but would probably be sufficient 
to pay for treatment. Pyrite was noticed in the wash, 
and in one place the slate bottom was seen to be impreg­
nated with pyrite, a little quartz also being present. 

• 

• 



V.- SUMMARY AND CONCLUSlON. 

Tt may be well to briefly summarise before concluding 
this report. . 

Although it is nearly 40 years since the first mmerai 
section was taken up on the field, the work carried on 
haa been somewhat spasmodic, and it is only within the 
last two or three years that any attempt has been made 
to seriously exploit the known alluvial deposits. The 
result of this attempt has been highly satisfactory, and 
h~8 once again brought the field into some degree of pro­
mmence. 

Work up to the present time has shown the field to be 
essentially an alluvial, rather than a lode, mining district_ 
Several tin lodes have been discovered at different times, 
and in some cases attempts have bee!l made to work them ; 
some have proved rich, but too small to be payable. In 
one or two cases further prospecting is justified, and 
recommendations have been made accordingly. Condi­
tions are certainly favourable for the occurrence of tin 
lodes, and further prospecting may at any time disclose 
ore-bodies of importance. Such prospecting is most likely 
to be successful if carried out within reasonable distance 
of the line of contact of granite and slate, and should be 
extended to both rock types. 

With regard to alluvial tin mining , undoubtedly valu­
abl~ deposits do exist. These deposits consist of gravels 
which have been accumulated and brought to their pre­
sent positions by the various streams belonging to a river 
system which was probably very different to that of the 
present day. With these gravels, tin oxide gradually 
accumulated, being derived from the rocks denuded, and' 
owing to its weight and resistance to the attacks of chemi ­
cal agencies, it became concentrated as time went on. The 
alluvial deposits probably accumulated on a base-levelled 
and !oIlowlysinking land surface. An extensive outpour­
ing of basalt covered and preserved many of these deposits ,. 
which wouid otherwise long since have been denuded. 

The full extent of the gravels has not yet been deter­
mined, hence no estimate can be given of the lengtn of 
life of the field. 

Some misapprehension seems to exist with regard to­
th& Heemskirk Tin Syndicate, which stopped work at 
rather short notice early last year. In ceasing operations 
when they did, the Syndicate took the only reasonable 
course open: the ground proved so much deeper than was 
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anticipated that the plant was unable to treat it. Rather 
than continue working the upper layers of wash, leaving 
the lower layers to be covered with barren tailings, work 
was stopped until arrangements could he completed for 
installing a more po~erful plant. In the meantime, pro­
specting operations were carried out in a very thorough 
and systematic manner. The results of this work have not.. 
been revealed, but everything points to this syndicate hav­
ing very bright prospects. 

In no other instance has any serious attempt been made 
Lo work any of the deeper ground. Shallow alluvial 
ground baa been worked in various parts of the district. 
for years past, sometimes with marked success, but most. 
of the shallow ground is now exhausted. 

Reference has been made in the course of the report 
to the various rock types representerl in the district, their 
significance, and the . importance of carefully distinguish­
ing between them. 

Attention has also been called to the existence of a 
considerable area of cemented sands and gravels, now 
forming sandstones, quartzites, and conglomerates. Their 
significance does not seem to have been realised in the 
past. They are of approximately the same age as the 
unconsolidated gravels now being opened up with such 
marked success at the Tasman River, and although subse­
quently cemented, are of similar origin. The presence 
of tin in these sediments, at several widely different 
points, has been demonstrated, and this fact may prove 
of the greatest importance. Payable tin has not been 
shown to exist, but the writer believes that its presence 
has not previously been suspected, and hence prospecting 
is not likely to have taken place. While there is no call 
for undue excitement, prospecting at various points to 
determine whether concentration may not have taken 
place is certainly justified. The discovery of payable tin 
in the area indicated would be of the utmost importance 
to the district. 

With regard to ore-deposits other than those of tin, 
none of any importance have so far been discovered. In 
two instances rather sensational assay results of copper­
ores have been reported from different localities, but it 
has been shown that both have been due to secondary 
enrichment, and neither is likely to be of any economic 
value. Occurrences of iron ores have been discussed. and 
the opinion expressed that under existing conditions none: 
of the known deposits are of commercial value. 

• 
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The district has possibilities other than those of mining. 
'There are several belts of timber which will doubtless be 
exploited with the advent of the Zeehan-Granville tram, 
now under construction. On the eastern slope of the 
I-Ieemskirk Range there appears to be some good timber, 
but no opportunity occurred Of making an examination. 
In the vicinity of Granville Harbour, however , aud 
between that point and Donnelly'S Look-out, is some 
excellent land, which will one day be 'utilised. Up to the 
present its inaccesibility has hindered its development. 
There are some thousands of acres of basalt soil, which 
at present supports a heavy growth of first-class timber, 
particularly blackwood and gums, with luxuriant under­
growth in places. Thi$ land, if cleared, would make first­
clasa agricultural land, the distance from market being 
the main argument against its development. The heavy 
charges and rough handling incidental to about :l5 miles 
by pack-horse , has been a serious hindrance. That the 
land will produce vegetables second to none, even in the 
much abused West Coast climate, is proved by what was 
being done in that respect on his lO-acre farm by Mr. T. 
Wilson, at Granville Harbour, at the time of the writer's 
visit. The weather conditions here are said to be far 
milder than in the mountain country further inland. Such 
land as that referred to will naturally require clearing 
before anything can be done in the agricultural line, and 
with the heavy timber carried, this is no light matter. 
At present several hundred acres are privately owned, and 
some of these paddocks are used for fattening cattL3. 
Even when the land is only partially cleared it is found 
that an excellent crop of grass can be grown with prac­
tically no trouble. It is a matter for great regret that 
in the process of clearing, the timber is burned or allowed 
to rot, and it was a deplorable sight to .. e bundreds of 
noble blackwood trees , which would have furnished thou­
sands of super. feet of valuable timber, lying half burned . 
Unfortunately, the distance from market necessarily c()n­
demned them to such an ignoble fate. If the tram und",r 
-construction be continued to its suggested temporary ter­
minus at the Heemskirk Tin Syndicate's property, it will 
be between 5 and 6 miles from the country referred to, 
but will be in a timbered belt from which some good trees 
should be obtainable, while there is also some heavily tim­
bered country between the temporary tenninu8 and Gran­
ville Harbour . The country around Granville Harbour 
is, as described in the foregoing report, a portion of an 
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old peneplain, and viewed from a distance appears flat, 
hut in reality undulating, and well-watered. Undoubt­
edly the time is not very far distant when the value of 
:such land will be realised ; probably Granville Harbour 
itself will be utilised to some extent, although it has the 
.disadvantage that it is exposed to westerly weather . 

Thus, while the North Heemskirk Tlnfield has an era 
<of prosperity to look forward to from the treatment of its 
alluvial tin ores. it is hoped that this prosperity will be 
materially strengthened and consolidated by the· utilisa­
Lion of its resources other than those of mining. 

It is hoped that the accompanying map of the district 
will be of some little use. It is very incomplete, but it 
must be borne in mind that little more than a fortnight 
was spent in the district. The surveyed route of the Zee­
han-Granville tram has been shown, and its connection 
with Zeehan itself by way of the Zeehan-Western tram 
included. The map incorporates information gained from 
the mineral charts of Zeehan, Heemskirk, North Heems­
kirk, and Granville Harbour. In several cases the bound­
aries of geological formations have been merely sketched 
in, and so are very approximate, but. it. will La noticed 
that a distinction is made on the map in the method of 
indicating those boundaries which have been traversed 
:and plotted, and those which have been merely sketched. 
In some instances-as, for example, in the case of the 
diabase, which was only passed over once--no attempt 
has been made to define the boundaries on the map. Gen­
eral topography only is shown. With all its faults, it is 
believed that the map will serve a useful pur.pose. 

In conclusion, the writer would express his apprecia­
/tion of the kindness shown him by all with whom he came 
into contact. He would especially thank T. C. Goodall, 
Esq., manager of the Heemskirk Tin Syndicate, for help 
given, and the manager and directors of the Syndicate for 
placing a hut at his disposal during his stay in the district. 

L. LAWRY WATERHOUSE, B.E., 
Assistant Government Geologist. 

Launceston, 27th February, 1915. 

.. 
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Af'l'£SUIX 1 . 

EXPLANATION OF PHOTOGRAPHS . 

PUOTO. I.-Dannelly's Look Out, North H eemskirk, showing 
Beemskirk 'r in Syndicate's workings in the fore­
ground, 

The photo. is tuken looking nortb-wost across 
the valley of the 'l'asma,n River , which Haws 
from right to left in tho pictul'o. Portion of 
the Heemskirk Tin ' Syndicattl 's race is shown 
in the {oreground, while th", Syndicate's r1ant 
and workings appear towards the left 0 tho 
picture a.t the base of Donnelly's Look Out. 
Towards the right t errace workings appear from 
which some good tin was won. The timbered 
country to the right is basalt, granite form­
ing the low spur of Donnelly 's Look Out au 
the extreme left behind the plant and work. 
ings. Donnelly's Look Out and the country 
in the foreground is Pre-Silurian slate. Most 
of tho low-lying ground shown in the photo. 
carries good alluvial tin , and will be sluiced 
in the Dear future. 

PHOTO . 2.-Mt. H eemskirk, The Gap, and part of the North 
Heemskirk SpUI'. 

Mt. Heemsklrk,. forming the r.orthern cul­
minating point of the B eemskirk Ra.nge, is 
shown on th(' left, while the low saddle in the 
ce:ltre is known as .. The Gap." This saddle 
connects tho' N odh Hoomskirk spur on the 
right of the picture with l\1t . Heemskirk. 
.. The Gap" forms the divide between the 
drainage of Granite Creek and the St . . Dizier 
Creek, the latter draining the whole of the 
country shown. 

A. A Ilu vial workings referred to on page 66. 
B . Prospecting trenches referred to on page 

65. 
C. MacArthur 's Copper Mine. 
D. Long's Iron Blow . 
The country in the foreground is Pre-Silurian 

slate j that in the b:wkground, Devonian 
granite. 

PHOTO. 3.-Hydraulic Sluicing, Heemskirk Tin Syndicate's 
property, North Heemskirk. 

The photo. shows the method of sluicing 
employed at the H eemskirk Tin Syndica.te's 
property, No. 2 paddock being worked. The 
gravels are broken down by the nozzle, washed 
to a sump, and elevat,ed to the slui('e-boxes. 

• 
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Paaro. 4.-Heemskirk Tin Syndicate's Plant and Workings 
(Nos. 1 and 2 paddocks), North Heemskirk. 

At the time the photo. was taken the plant 
was not working, but, a~ the photo. shows, was 
actually being dismantled. The harge has been 
floated round from its working position (A) to 
a position of rest in a corner of No. 2 pad­
dock. The No. 1 paddock, worked , is show l! ill 
the foreground, generally filled with tailings 
from the sluicing of No.2 paddock in the mid· 
die foreground. The synd icate's race is shown 
winding round the spur to the right, with the 
pipe-line leading from it to the plant. The 
timbered country in the background is basalt, 
that to the right Pre-Silurian slate; while in the 
foreground and to the left are Tertiary alluvial 
deposits. The mana.ger's residence and Com­
pany's huts are shown at the edge of the tim­
ber near the left of the photo. A spur of Mt. 
Heemskirk a.ppears in the background on the 
extreme right. 

Paoro. 5.-No. 2 paddock, Heemskirk Tin Syn .v-,te, North 
Heemskirk. 

The photo. is taken facing about north-east . 
Although the paddock was fast filling with 
water when the photo. was taken, some of the 
t.opmost layers of wash are clearly seen along 
the exposed edge of the paddock. The three 
posts indicate the position 0 ':.he bed prepa.red 
for the new barge, and it is from this position 
that it is proposed to· recommence sluicing 
operations very shortly. 'l'he manager's resi­
dence appears in the background. 
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