
UPORT ON THE MINING DISTRICTS 

8m, 

THE SCAMANDER RIVER AND 
HELENS. 

• 
Government Geolo,gist' $ Office, 

Launcestlm, 4th June, 1901. 

ACTING on instructions received from Mr. W. H. 
Twelvetrees, Government Geologist, I left Launceston 
-on the 22nd of April last to examine and report upon' 
the mining districts in the vicinity of the Scamander 
River and St. Helens. I am indebted to the kindness 
-of a number of gentlemen whom I met on my journey 
for information concerning the districts visited, especially 
to Mr. Paul Beohr, who accompanied me throug-hout 
the Scamander Ri.er COPPCl' Field, and also to ~fe .. rs. 
H. Grant, T. Haley, Geo. Bri!(gs, B. H. Whittle, and 
others, who supplied me with much informa.tion COll­

oQerning milling at St. Helen's. 
The metals fonnd in, the Scamander River an,i St. 

Helens districts consist principally of copper, tungdten, 
and tin. I deem it advisable to divide my report into 
th~ee parts, the first dealing with the deposits of copper 
.. north of the Scamander Ri"er, and including ODe .. 
Oposit (the Silver Echo MiDe) near St. Helens, bu~ 
the same liDe of couDtry as the Scamander deposito; 
the second describing the deposits of wolframite south­
west of St. Helens; and the third part dealing witlt the 
!llIuvial deposits of tin at the Scamander River and in 
the viciDity of St. H.I~ns. 

COPPER DBPORITS IN THE DI:\TRICT NORTH 0" 
TUB SCA~IA.sDEU RIVKR. 

The area in which the deposits of copper-orc about to 
he de.cribed occur is situated to the north of the 
Scamander River, and extends to within a. few miles of 
the Town of St. Helens. The rocks consist, for the 

. mQst part, of sbales 01" slates, sandstone, and quartzite, 
striking from 15° to 30° west of north, and dipping, for 
the most part, at high angles to the west. Granite has 
.vidently played 1\ most important part iD the geology of 
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the district. A massive belt of this rock runs parallel 
to the coast line from St. Marys to St. Helens, forming­
the core of the Scam an del' range of hills, and, according 
to the observations of Messrs. Montgomery and Harcourt 
Smith, forms the axis of a large anticlinal fold, the 
strata dipping away from the granite on either side. To 
the north of the area is the great mass of granite of 
which the Blue T,er and 1\Iount Cameron form a part, 
and from this mass other dy kes and tongues of granite 
or granite porphyry protrude into the sedimentary rock.3 
for long distances. Contact metamorphism is distinctly 
noticeable in many places, and often extends for con­
siderable distances away from any observed line of con­
tact. 1:'his is especially noticeahle in the northern 
portion of the district, where we find sandstoues altered 
to quartzites, and shales aud slates indurated and changed 
into a hard compact rock of the nature of horns tone. 
:Many of these indurated slates contain numeroUs sma]] 
concretions of a faintly glimmering substance, probably 
representing the incipient stage in the formation of 
crystals of such minerals as chiastolite. No fossils have 
as yet been found in these rocks, notwithstanding the 
fact that they have heen diligently searched for by 
several gentlemen who interest themselves in the geology 
of the district. The only clue, therefore, that we have 
as to their age is the presence of the granite. The sedi­
mentary rocks """e evideutly older than the latter, for 
they have suffered metamorphism ~t their contact with 
it. Granite in Tasmania is believed to be of Devonian 
age, and consequently we may assume that the sedi­
mentary rocks are of the Silurian,. or possibly of some 
still older, period. 

The area is traversed by numerous ~man streams, 
mostly affiuents of the Scarnander River, running in steep 
gnllies, separated by hold ridges, and making the country 
very rugged. The surface is, for the most part, devoid 
of undergrowth, though covered with a fine forest of 
ironbark tim her, wbich would hecome very valuahle if 
mining in the district became prosperous. The absence 
of undergrowth makes most of the country easily 
accessible to the prospector, and it is to he regretted 
that up to the present the district has not received th& 
attentIOn it undouhtedly deserves. 
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The Eastern Proprietary Silver and C(lpper Mining 
Company, No Liability. 

This company holds Sections 56-93M and 57-93~r" 
each of 80 acres. The mine is situated ahout 3t miles to 
the north-east of the Township of Yarmouth. It is the 
only copper mine in the distLoict on which any con .. 
siderable amount of work has been done. The lode on 
which the company has been working is a very strong 
one, and may be traced by means of its gossanous out­
crop, running diagonally through the two sections held 
by the company, and for considerable distances both 
north and south of them. In all, the lode is traceable for" 
close on two miles. The strike is as nearly as possible 
N.W. and S.E., and the dip is to the west at a steep 
angle. A long tunnel has been driven on the course of 
the lode, commencing in the valley of a creek which 
crosses the lode in the southern portion of Section 
56-93~(. North of this creek the outcrop follows the 
crest of a high narrow ridge, which in places rises more 
than 500 feet abo\'e the tunnel level. I think it probable 
that this ridge owes its existence to the presence of the 
lode. The shales and sandstones on either side have 
been permeated by silicious solutions {rum the lode, and 
becoming hardened, have offered greater resistance to 
the agents of denudation. _ On the surface the lode­
matter consists of brown oxide of iron, iron-stained 
kaolin, ferrugjnou~ cherty matter, and occasionally veins 
of quartz,· but no copper minerals. Cbloritised slate 
generally accompanies the outcrop, and from this a re­
action for copper may often be obtained with the blow­
pipe. The tunnel has been driven along the western 
wall of the lode, and follow.8 a seam of kaolin and decayed 
lode-matter almost the wbole distance. In a number of 
places short cross-cuts have been put in in a north­
easterly direction from the drive to prove the width of 
the lode. These have shown that the total width of the 
formation is not less than 20 feet, but it is very question­
able if all this can be classed as lode-matter; it consists 
principally of partially decayed slate, much jointed and 
shattered in a direction parallel to the lode, and some of 
tbis contains considerable quantities of black oxide of 
copper in the joints. The main lode-cbannel, however, 
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through which the mine I aI-bearing solutions originally 
ci,culated, is evidently represented by the seam of pug 
along which the tunnel has been driven. 
. In entering tbe tunnel, for the first 70 or 80 feet, the 
wbole lode-matter, or the metallic contents tbereof, have 
been leached away, and no copper minerals are to be 
seen. After this the pug seam becomes stained green 
witb copper sulphate, and other oxidised copper ores 
"ppear. 

At 150 feet from the entrance the first pay shoot was 
struck. Tbe ore, which consisted of black and red 
oxides of copper (melaconite and cuprite), green and 
blne carbonate.s (malachite and a~rite), and copper 
Eulphide (chalcocite) was discovered ju,t in the bottom 
of the drive, and it is possible tbat bad the latter been 
put in two or tbree feet bigher tbe sboot would never 
have been found. A winze was put down, and at a depth 
of 12 feet water was struck, which stopped further 
sinking'. The ore above water-level was, however, 
stoped out, and yielded 20 tons of bigh-grade copper ore. 
The lengtb of the shoot at water-level was 25 feet, or, in 
other words, its length increased from practically nothing 
to 25 feet in a depth of 12 feet. The ends of the stope 
a.re in grey, decomposed slate, carrying a fa.ir percentage 
of black oxide of copper, but not sufficient to pay for 
mining under present circumstances. To the east of the 
stoped ground a chamber b.s been taken out, 10 feet 
wide and 12 feet in length. The character of the stone 
in the end~ of the chamber is much the same as that 
showing in tbe ends of the stope, and carries black oxide 
of copper freely tbrough it, though whether payable ore 
was got from bere I was unable to ascertain. For the 
next 250 feet along the cOUl;se of the lode the drive 
follows the same pug seam, and all along the latter is 
stained a brigbt green with copper sulphate. This 
mineral, it should be noted, has been formed since the 
drive has been put in. It represents the leaching of the 
Ipde above the tunnel, and bas ollly been precipitated in 
the tunnel by evalJoratioll. Nowhere does it OCClir in 
payable quantities. At 400 feet from the entrance the 
second pay shoot was struck. This shoot was of exactly 
similar nature to the first, but rose above the tunnel for 
J\ distance of 20 feet before it cut out. It bas been 
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stoped out to water-level (again 12 feet below the tunDel), 
and at that depth proved to be 70 feet in leDgth. In all, 
296! tons of ore were obtained from tbis stope, of which 
100 tODS mined in 1896 yielded an average of 28 per cent. 
of copper and 170zs. of silver; and 196! tons mined 
during tbe latter portion of 1900 yielded an average of 
17 per cent. of copper and 13 0". of sil ver. A winze 
was put down at this point for a distance of 85 feet, and 
is said to have been in payable ore all tbe way, but, 
owing to the water present, this could not be taken out. 
Six incbes of chalcocite are said to be showing in the 
bottom of the winze. The shoot is said to have been 
8 feet in width at its wid.est point. The drive has been 
continued on the conrse of the lode for a total distance 
of 870 feet, but, owing to the ground having fallen in, I was 
unable to examine it further. The general character of 
the lode is stated to be the same throughout, but no more 
rich pay shoots were struck. 

At 400 feet from the entrance of the tunnel a crosscut 
was put in 011 the hanging (western) wall, at right angles 
to the drive, for a distance of 200 feet. For the first 
150 feet t.he country is sandstone, with a little shale tnter­
bedJed; after that there is more shale tha.n ~andstone. 
At 160 feet a. winze was put down on a seam of kaolin 
and decayed rock, and at 16 feet, at water-level, a seam 
of about five incbes of black copper ore (chalcocite?) 
and iron pyrites was struck. Owing to recent rains 
then! were two feet of water in the bottom of the winze, 
and 1 was unable to examine it. 

At 450 feet from the entrance another crosscut was 
put in, in a north-casterly direction; and at 30 feet a. 
winze was put down on a vein of puggy matter, contain­
ing black copper-ore. The depth of the willze is stated 
to he 16 feet, waler baving been struck at 12 feet. At 
water-level four inches of black copper-ore were found. 

On the southern section (57-93>1) a second tunnel has 
been driven along the cour:)e of the lode for a dist.ance of 
40 feet. lleyoLld finding the presence of copper, how­
ever, notLing of impJl'tance was discovered. The lode 
here is of essentially the same nature as in the other 
tunne1. 

I t will be evident from the abvve description that 
there is \'ery little hope of finding copper-ores in p"yable 
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quantities, or in quantities that will pay the present 
cost of trallsportation, in the oxidised portion of the 
lode. The 'lode has already been driven on for a distance 
of 870 feet, and only in one place has payable ore bepu 
found above tunnel-level, and this was only the top of a. 
shoot of ore which rises a little higher above water-Ievpl 
than usual. In order to be able to come to any conclu­
sion as to the probability of payable sboots being fOllnd 
below water-l eve], it will be necessary to inquire into the 
chemical and geological processes which have been at 
work. The copper mineral originally depusited ill the 
lode at the time of its formation was no uoubt chalco­
pyrite, the common sulphide of copper ant! iron, which 
experience has shown to be, in the vast majol'i,y of 
fissure-Iodcs, the primary copper minera1. This was 
associated with iron and arsenical pyrites, qu:u-t7. , a little 
zinc-blende and galena, and, prJbably, other mincrah:. 
Since its formation, however, denudation has been 
activeJy at work, and has excavated deep gullies in the 
vicinity, which carry away the surface water and lower 
the level of tlll'l ground ,-vater. The result is that a Jarge 
part of the lode i, exposed to the oxidising action of the 
surface water:::. The permanent water-Jevel is naw, as 
shown by tllC mine-workings, about 12 feet below the 
level of the ttlnnel. Above this the lode has been sub­
jected to tIle action of waters trickling down from the 
surface aJong the lulie-channel and crt1'l'ying- with them 
oxygen gas. These waters qHiekly chan~e the insoluble 
iron and copper sulphide into soluble sulphate::;, and in 
in this form CArry them downwards tin they reac1. the 
water-level. This action i:::; still going on, as shown by 
the water, hea\'ily charged with copper sulpllfi.t~, passing 
down the boides of the tunneJ, and which, on evaporation, 
deposits its mineral contents. 'V hen the coplJer-bearing 
solutions reach the permanent water-Jevel, movement does 
not cease; it tends to flow towards the surface at some 
lower level, and . in doing so, it will utilise the entire 
available sectional ~rea of the openings leading thereto. 
But the extent to which these openings are utilised win 
be inversely proportional to the a.mount of resistance 
which they offer to flowage, alld tbis will depend upon 
their relative size and the distance which the water must 
flow before reaching the surface. The relult will be 
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that, in most cases, the flowage will be principally con­
fined to the lode-channel. Concerning the direction of 
flow in the lode-channel, this will ha.ve a vertical, as well 
as a borizonal, component, and the vertical component 
will be greater, or the amount of water flowing down­
wards will be ~reater, in proportion as the distance oj out­
flow is greater. These general principles, however, are 
probably, in reality, greatly modified by the irregular 
distribution of the openings in the lode-fissure, alld it is 
probable that the bulk of the water follows certain paths 
of least resistance, which occasionally may carry it to 
great depths before it again emerges at the surface. 

We have now to consider the action of these solutions 
of sulphates on the unaltered ores below water-level. 
These> as J have already pointed out, consist largely of 
·sulphi.le of iron, the latter mineral, contrary to what is 
often stated, is less soluble than copper sulphide. The 
result of contact of copper sulphate with iron sulphide 
will be a chemical suhstitution. Copper sulphide will be 
precipitated and iron sulphate will go into solution. 
This reaction has been proved experimentally by 
Schurmann, and may be represented by the following 
equation :-

bU 2 SO. + Fe S2 + O 2 = CU 2 S + Fe SO. + SO,. 

Similar equations may be readily made to repre;ent the 
.alteration of iron pyrites to bornite or chalcopyrite; or 
the alteration of chalcopyrite to bornite or chalcocite; 
or the alteration of bornite to chalcocite. All these 
reactions may take place, and the presence of large 
quantities of these rich copper sulphides at water-level, 
and for some distance below it, in the case of lodes the 
upper portions of which have been subjected to oxidation, 
is satisfactorily accounted for. This subject has lately 
been dealt with exhaustively by C. H. Van Hise, in a 
paper read before the American Institute of ,)Iining 
Engineers, entitled "Some principles 'controlling the 
deposition of Ores," nnd is well worth consulting. 

In the ease of the Eastern Proprietary Mine, the 
presence of the enriched zone has been prov~d beyond 
doubt, a.nd if remains for the future mining operations 
of the company to prove its extent. Only the top of 
the zone has been reached so far, and the ores have been 
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proved to be rich in copper. The possibilities are very 
great. As a somewhat similar occurrence may be men­
tioned-the copper lodes at Butte Montana. The latter 
have been described by S. F. Emmons, as follows :-" The 
prominent characteristics of the Eutte copper lodes are, 
firstly, an upper oxidi8ed zone extending down from 200 to 
40) feet from the surface, which contains less than ODe 
per cent. of copper on the average, the val"es being 
principally in silver; it is a mass of crumbly honey­
combed quartz, singularly free from metallic oxides, 
when ODe considers the great mass of t.he original sul­
phides found in the veins in depth: secondly, below this 
IS a rather ill-dcfined zone, characterised by greaf values 
in the rich copper sulphides, bornite, and chalcocite or 
copper glance, associated with pyrite and chalcopyrite. 
The proportion of these rich sulphides gradually de­
creases with depths, until, in some mines, the ores consist 
only of pyrite, with a slight admixture of chalcopyrite. 
Enormous amounts of copper-glance were found in many 
of the mines; generally, in the upper levels of the sul­
phide zone. Sometimes they constituted solid masses, 
lS feet or more in thickness, in which, however, close 
examination showed a sprinkling of chalcopyrite or pyrite, 
.in minute, irregular, and often pitted grains throughout. 
the muss of the glance. Not infrequently the cleavage 
faces are coated with very thin ·films of native silver." 

The Scamander lodes differ from these in the upper 
levels principally by tbcir poverty in silver. The gossans 
met with have all been poor in this metal, though contain­
ing itin appreciable, but unpayable, qnantities. It is 
not likely that bodies of such extent will be found here 
as ot Butte, for the upper portion of the lode is not so 
wide, but I believe ~hat the nature of the concentra.tion 
of the sulphides is the same in both places. Obviously, 
there is only one thing to be done with the mine; namely, 
to sink and drive along the lode at a lower level. I 
shoultl recommeud the shaft to be put down near the 
moutb of the present tunnel, and to open out at 150 feet. 
A t this depth the probability of striking rich .hoots is 
very gl'eat, and the risk, from ftn investor's point of view, 
is very smal1. Should developments warrant it, a.nd I 
think there is every reason to hope that they will, deeper 
levels could be opened, and the mine worked to as grea~ 
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a depth as payable ore exists. Pumping machinery win 
probahly have to be erected, but it wonld be worth 
while to try bailing with tanks before going in for an 
expcnsiye pumping plant. In any case the creek at the 
tunnel entrance should beflumed £or some distance on either 
side of the lode, in order to prevent the water from Bow­
ing into the mine. This would not be a very expensive 
item, as the creek is not a large one. A good cart road 
has been lately made into the mine, connecting it with 
the road on the south side of the Scamander River, at­
Berwick's J:t~arru . 

Tlte Paul Beahr Prospecting Association. 
Sections 4000-93)[ (40 acres) and 5161-93M (5 acres). 

This mine is situated south-east and adjoining the Eastern 
Proprietary :Mine. The Eastern Proprietary lode may 
be traced right through the property. Much of the 
country here is overlaid by a very coarse sub-angular 
wash, or debris, of Tertiary age, which forms the capping 
of several of the hills in this vicinity, the creeks cutting 
through this and into the solid country. The lode, of 
COUl'se , does not Jive into the capping, but its course is, 
nevertheless, marked by the presence of bog iron in the 
wash, which acts ill places as a cement for the fragments of 
debris. TIre true lode is found ill the valleys of two creeks 
which flow into the" Right Arm" of the Scamander 
River j and also on the hanks of the latter rivet' itself. 
On a mining easement, situated on section 3976-93M, a 
tunnel bas been driven cutting the lode, and the latter 
Las been driven on for a distance of 300 feet. 'Vhere 
first struck the lode contained galena and pyrites dis­
tributed freely through the lode matter. The galena, 
when ('oncentrateu, is said to have given a return of 64 
per cent. lead and 84 ozs. of silver. This lasted for 70 
feet, after wbich the lode was filled with pug and broken 
slate, containing p) rites, bnt no galena: this lasted for 
130 feet. For the last 100 feet the lode c(,nta.ins about 
~ foot of pyrites, showing evident signs of decomposition. 
It ('ontains! in places, a lot of zincblcnJe and oxidised 
zinc ores, as wcll as patches of black copper ore. Tbe 
tunnel 'was put in only about 20 feet above sea-level; 
the water in the" Right Arm," which is just belo-w the 
tunnel, being brackish . The lode, probably, d·oes not.. 
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"ise more than 70 feet above the tunnel, for the hill above 
is capped with tertiary debris 01' wash. The idea (,f the 
management appears to have been, that the lode, being 
protected by the capping of wash overhead, might be 
expected to be found in its original state, and that the 
rich sulphide ores met with at water-level in the Eastern 
Proprietary Mine, might be fonnd at the adit level in 
this mine. This pre-supposes that the rich sulphide ore 
is the primnry ore of copper, which, I believe, is not the 
case; moreover, notwithstanding the capping of wash, 
a considerab!e amount of oxidatiun has taken place. I 
thiuk, howe.ver, there is still the possibility of finding 
rich patches in this mine, thoug-h 1 cannot regard the 
indications in as favourable a lig-ht as at the Eastern 
Proprietary. The mine being situated at such a low 
level, and beiug capped with wash, there is not the extent 
of lode overhead from which large concentrations could 
be del·ived. 

·<ieclioll 229-93M. 

40 acres. This section is situated to the HOI'th-west of 
tIle Eastern Proprietary Mine, there being olle 40.acre 
section ( .. J.089-93~I) intervening. The Eastern Proprietary 
lode may be traced through the se.;:tion, the SPUl' along the 
crest of which the lode runs reaching irs highe~t point, 
namely ()50 feet auo\'e sea-level, in this section. At ubout 
the centre of the section another lode, ('t'ossing the Ea'itern 
Proprie1ary lode, may be see n by its big gossanous out­
crop, striking nearly north and south. This lode is well 
worl Ii pro~pectillg, but, like the Eastrrn Pmprif'tary Jodf-', 
it will probably be found barren ill the IIpper lel·ols. It 
is po~sible that the oxide z)ne lIIight be got under by 
bringing in a tunnel from the north, where the spur fiLlls 
steeply, but I think it probable that in this C"se al.o sillk­
ing will ha\'e to ue resorted to before any sati .. factory 
results can be obtained. The sectiun is not held at the 
present time. 

Sections 4126-93>1 and 4127 -93.,. 

Each of 80 acres, charted in the name of A. Pfaff. 
'fbese sections are situated north-east and nrljoining the 
Eastern P"oprietary Mine. Two lodes, both parallel to 
the Eastern Proprietary lode, OCCUI' on these sections. 
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They present the same gossanous outcrop associated with 
chlorite a. the Eastern Proprietary. The most easterly 
of these lodes has been traced t'ight through both sections, 
and most of the work done has been confined to this lode. 
In Section 4127, M the side of a rather steep hill, a shaft 
has been sunk 60 01' 70 feet, but did not reach to the 
bottom of the oxidised zone; nothing but a little decom­
posed iron pyrites and traces of carbonate of coppel' were 
found. On Section 4216 a tunnel has been put in frolU 
the valley of a creek in a north-westerly direction, but 
again the lode was almo:st completely oxidised; a little 
arsenical and copper pyrites occurring in bunches sur . 
rounded by go,sanous and muliocky lode-matter was 
found, but evidently the principal copper contents had been 
removed. A shallow shaft had been put down ilear the 
entrance of this tmmel, but as it was full of water I could 
not examine it. A good deal of trenching has been done 
on the lode, which in many places is very promising, but 
no rich patches were discovered; it is evident that this is a 
similar case to the Eastern Proprietary. The copper has 
been J'emoved from the upper portions of the lode, and 
probably occurs in a cOllcelltrated form in the luwer levels. 
A shaft should be sunk ano the lode dl·iven on at a fair 
distance, say 150 feet below water-level. 

Section 745-93 ... 
RO Heres-H. Robinson and D. Delaney. This section is 

situated about a mile to the west of the Eastel'll Proprietary 
MinI? Another strollg lode. parallel to the Eastern Pro­
prietary, rUlls through this section. A tunnel ha!'! been 
drivelJ illto fhe ~ide of the hill with the object of cutting 
the lode, hut work had been stopped before the lode was 
struck. I fear that at this level the lode will be found to 
be completely oxidi~, but as so mueh has oeen done it 
,,'oulll he worth iVhile cOlllilluing I he tunnel to ascertain 
the nature of the lode before deciding on future operations. 
The lode could be tapped at cOllsiderable oepth by means 
of a long tUllnel from the south, and in all probability 
this would be below the zone of oxidation. 

Between Robinsun's and Delaney'S there are three 
other outcrops of apparently pal'allellodes to Ihe Eastern 
Prpprietary, all 011 Crown luno. Should other develop­
.mellts in the field prove the existence of payable ore 
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bodies below water-level, these lodes will be deserving 01 
attention. 

11 .. Norl!. Scamand,.,. Mine. 

Sectiolls 3940-93 .. , :3941-93M. This tnine is ,iluated 
ahout a mile to the south of the Ea~terll Prvprietary. '111e 
workings are confined to the south-western portion of 
Section 3941-931\01. A large tormalion, carrying iron aud 
copper pyrites, pyrrhotite, zinc blelldf', galena, and llIag­
netite, is exposed in the bed of a creek. 'J'Ut1 work has, 
unfortunately, been carried on in an unsystematic manner, 
the stone from one opening being thrown into the next, 
with the result I bat, although a good deal of work has 
been done there is very little to be seen, alld I cOllld form 
only an approximate idea as to the nature of the deposit. 
The magnetite is, apparently, cunfined to the llllrth-ea ... teru 
wall of the formation. Here it occur~ fairly massive, with 
a good deal of pyrite and zinc blende a"d a little galena, ~ 
and may be traced for several chains running in a north· 
western direction. To the north of the creek the minerals 
have the appearance of replacing qnartzite, as they appear 
disseminated more or less strongly ill that ro("k. '1'0 the 
south·we!o,t of this band of magnetite the country is very 

. strongly impregnated with pyrites, and some nice copper 
pyrites has been got out of the trenches. The lode 
appear~ to he uf a different character to tile other lodes in 
the dislrict. The ore is not the filling of a fissure, bllt is 
an impregnation from a fissure. The latter is worth 
locating and following up. This could be best done by 
means of' a tunnel driven from the creek in a uortb-easterly 
direction, when it is quite p',ssible that a payable ore-body 
might lJe struck. The ore has not undergone any large 
amoullt of oxidation at thi~ place. From the strike of' the 
maRoetite ore·bolly it is possible that this is a continuatiou 
of ltoLillson's and Delaney's lode, which is evidently run· 
nin,!! in this direction. 

The lodes which have now been described a\llie in what 
has beell kllown a. the Scamander River Copper Field. 
No work was being done at the time of my \'il'lir, but it is 
to be hoped that ti,i. state of affHirs will not be ,.f long 
duration. There is, as 1 have already pointed out, a ~reat 
hope of payable ore exislinl!: below water·level; and should 
this be pro,<ed to be tbe case, there are quite a number ot 
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lodes which will be worth a trial. The value of the ore 
below the enriched zone is at present quite problematical, 
and I could not venture on an opinion as to its economic 
value. But the po'sibiliti"s of the enricbed zone itself are, 
in my opinion, sufficient to warrant the expenditure of the 
.ery limited amount of capital which will be required for 
its exploitation. 

Section 4835-93M. 
40 acres. E. P. Ryan and M. Fitzpatrick. Thi. 

section is situated about fhe miles west of the Scamander 
River Copper Field. A little trenching has been done on a 
quartzite spur rising out of the valley of one of the tribu­
taries of the Scamander River. A number of vein~ and 
bUQches of copper, iron, and arsenical pyrites, up to six 
inches in width, occur somewhat irregularly in the qnartzite . 
Assays up to 6 per cent. of copper and 3 dwts. of gold are 
said to ha ve been obtained. Higher up the .pur the rock 
is traversed by numerous veins of quartz, which, where 
opened on, are much iron-stained, and evidently .contain 
a good deal of pyrites in depth. I also noticed the pre­
sence of chlorite, which, in this district, appears to accom~ 
pany all the deposit. of copper ores, though I failed to find 
anything which could be correctly defined as a lode. How­
e.er, in the present state of development, it is impossible 
to say what may be found below the surface. It is very 
possible that if the spur were driven under a payable ore­
body might be discovereJ. 

Tlte Silver Echo Mine. 
Section 330-93M. 20' acre.. This mine i. situated 

about three miles south-east of St. Helen', aud presents 
some featnres of exceptional interesto The country is a 
continuation of the Silurian st,.ata, in which the copper 
deposits of the Scamander River district uccur; but here 
they are greatly hardened and metalllOl'phosed by contact 
with the granite. The southern extremity of the main 
mass of granite already mentioned is situated a short dis~ 
tance to the north of the mine. A small cloeek, an affiuent 
of the Golden Fleece Rivulet, runs through the centre of 
the spction with a northerly course, the sides of' the valley 
rising steeply on either side. In the bed of this creek an 
Qpen cut has exposed avery wine quartz forma tion, carrying 
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irregular bunches or masses of pyrrhotite, with a little 
pyrite, copper pyrites, and a whitish ea,ily-decomposed 
pyrite, probably marcasite; some of the latter i:; said to 
have given as much as 15 dwts. of gold to the ton, b'lt the 
majority of the metal is of low grade. III some of tbe 
qllartz I noticed some needles of tourmaline, and Mr. H. 
Omnt showed me a piece of' pyrrholite with a crystal of 
tourmaline imbedded in it from this mine. The strike of 
the formation is 15° to 20° east of north. I ts wid t h could 
not be accurately determined, owing to the eastern wall 
not being e~posed, but it is probably about 40 feet. The 
quartz is singularly pure and homogenel)us, white or 
smoky in colour, and, as far as 1 could see, no ballds or 
fragments of country rock were enclosed in the formation. 
Associated with the quartz, and apparently forming the 
marginal portions of the formation, there is an extremely 
quartzose rock, composed of quartz, feldspar, and mica. 
(biotite and muscodte), but with the quartz greatly in 
. excess. '1'he junction of this rork with the COli Htr,"" i;; quite 
sharp and distinct, but there is no such den.lled lille of con­
tact between it and the quartz; there is rather a gradual 
passing over from the one to the other, the qua.rtz 
gradually increa~ing in quantity until it entirely replaces 
the feld~par und mica. Unfortunately, at the time of 
writing, I have not receiven the slices of this rock for 
microscopic exalllinativn, but as it is moderately coarse­
grained, the constituent 111inf'ral:3 may be recognised 
macroscopically. I take the rock to be of the nature of an 
extremely acid granitic dyke rock. 'l'he whole formation 
is evidently the filling of a fissure, for it cuts across the 
stratification of the country. Tue question arises-How can 
th1[o; intimate association of an apparently eruptive or dyke­
fillillg rock with the pure reef-quartz be accounted for? 
There has always been a tendency to regard the filling 
matter of fissures as di visable into two well-defined classes: 
one, formed by cooling from a molten condition, and the 
other, formed by precipitation from solution in water; and 
these classes have been called dykes and veins (or reefs). 
But here we have a fissure filled in part by a dyke-rock 
ann in part by a vein-rock; and, as the one passes 
gradually into the other, it is impossible to assume a dyke 
origin for the one and a vein origin for the other. 'Vhat­
ever the mode of formation, it has been the same fDr' 
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both ro('ks. The ease is DOt, however, an isolated one. 
Instances of the passing over of granitic dyke-rocks (peg_ 
matite, aplitp, &c.) into quartz reefs have been noted by 
quite. number of geologists, especially of late years, and 
the opillion is gaining grollnd that no Rharp line of dis. 
tinction can be drawn between them, but that there are 
intel'mediate rocks which. Rccording to the oIt! definitions, 
cannot be ~trictly cIa~sed either as dyke-rocks or "ein-rocks. 
I believe this is the case in regard to the Echo Mine. 

It is well recognised now that granite is not a. product 
of fusion by hf'8l alone, but that the presence of' wafel' ill 
the molten rock has played a gl'eat part in preserving the 
liqllid state of the o:-igillal magma dO\'11 to comparatively 
low temperatures. It is believed that the mHgl1l8 existed 
ill a state anaJagous to solution in watf' !', the sol\'ent 
r.0wer of the water being enormously illC'reased by heat. 
l'his cullclu!'Oioll is principally bnsed on three cla:;ses of 
facts. 1st. The order ot' solidification of the mineral 
cOllstituent5; is not what we should expect from fusion 
alone. J n granite, it is found that the acid millerals have 
solidified Inter than the more basil', and quartz has solidi­
fied last of all, for it is seen to occupy 1 he spaces, or 
interstices, between the crystals of the other minerals. 
But quartz is much less fll~ible than the basic minerals, 
and under conditions of simple fmion should crystallise 
out before them. The difficulty is explained when we 
recognise the great solubility of quartz in small quantities 
of superheated water. 2nd. There is no baking, calci­
nation, or fusion of the country rock in the vicinity of 
granite, such as is Often found at the contact of basic 
rocks. All the contact phenomena indicate a comparatively 
low temperature. 3rd. The contact phenomena connected 
with granite have evidently been brought about by the 
action of mineralis.ing waters, with which the granite was 
impregnated. This is shown by the enormous amount of 
silicification always observed, anll the fact that porous 
strata have been altered to very much greater distances 
from the granite than strata which are comparatively 
imrervious to water. 

n a magma which is in the process of consolidation, 
the basic minerals are the first to crystall ise out, and the 
residual liquid portion becomes more and more add and 
aqueous with tbe progressive solidification of tbe balic 
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constituents. It is this residual liquid portion of ·he 
granite magma which I concei ve to I a I e beell eject ed 
from the gl'(\oite mass into a fissure at the Echo Mille. It 
has been observed ill vel'Y nUlJlerous instances thOlt the 
marginal portion of igneous masses are of a more basic 
nature than the centre. 'I'hi, is no doubt due to differen­
tiation or segregation during the progress of couling, the 
mineral; which solidify first having a tendency to segregate 
towards the margin. This process ' would be the more 
complete the larger the mas., and ill the case of such an 
-enormous mass~ of granite as we have to the north of 
the Echo Mine, the process of consolidation wOllld be 
<lxtremely slow, and the possibility of segregation corres­
pondingly great. 

Accurding to this theory the Echo reef or dyke is the 
product of the final stage of the solidification of the ll'rallite, 
"nd the mineral contents have been derived direetIy from 
this rock. I conceive both the quartz and the acid granitic 
rock to have consolidated from an aqueo-igneous state of 
solution, or possibly fusion, and the pre.ence of the latter 
at the margins of the dyke to be due to segregation during 
the process of consolidation. Almost the same theory is 
put forward by J. G . Spurr (the 18th Annual Report of 
the United States Geological Survey), to account for the 
<>rigin of the gold quartz reef. of the Yukon Gold District, 
Alaska; w here he observed a grad ual passing over from 
<lykes of pegmatite and aplite into typical gold quartz 
reefs. He summarit"es llis theory ns follows :-

" A molten mllgma may become segregated or differentiated 
into distinct portions by the successive precipitation of ba8ic 
and the excretion of acid portions. With increasin~ amount 
-of silica in the residue, there is also an increasing proportion of 
water over other materials, this water being in all cases in a 
high sta~e of union with the other materiafs 80 long as these 
materials are unsolidified; this state of ullion may be either 
chemical or ~hy8icHI. III the final residue the fluid becomes 
so aqueouif and so siliceous, that it pa~sed with 110 sharp 
division line into hi~hly heated siliceous Waleri~', which cOlltuin 
al150 small amoullts of mo..; t of the other rock-formiug elemenls, 
and among them gold. Gold OCellI'S , in the igneoUiJ rocks, but 
is uniformly disseminated, since it has no ofJpo''luuity to 
segregate on accollnt of 14e r~lative slight fluidity of these 
rocks dlll·jn~ the pl'Ocess of solidification. Ir, the final highly 
$iliceous and highly aquei>us re6idue, howevt!r, the fluid becomes 

• 
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.80 attenuated that drculation becomes Tery free, and con­
centration of the rarer elements is permitted;. so the gold is 
segregated often into pockets of considerable size, and in a like 
manner other materials are concentrated, K'enel'ally independent 
of the concentl'ation of the gold. It is also probable that the 
residual solution is, owing to physical or chemical conditions, 
or both, especially adapted to tlje retention of gold. and 
therefore is relatively richer in this metal than ordinary 
metalliferous solutions, and possibly more so than the molten 
magma! out of which the igneous rocks solidified. The theor.f 
is not intended to apply to the Occurrence of gold in any other 
form than in the typical gold-quartz veins." 

I think it very possible that the Il'enesis or the copper 
lodes in the Scamander River copper-field Illay be 
explained by this theory. 

As regarus the economic value of the deposit under 
consideration, the occurrence is so unusual that it is 
impossible to venture on any conclusion as to its probable 
contents in the valuable metals. From a geological point 
of view it would be very interestmg to see the deposit 
opened up, but as a milling vellture I can only say' that it 
would be purely speculative. Ifwe accept Spurr's theory 
as to the deposition of the gold, the deposit is not likely to 
be highly guld-bearing, for, according to him, the segrega­
tion of' the gold only take. place after the solution has 
become highly attelluated; and I think in this case the 
quartz has been d~po3ited before a high state of attenuation 
had been attained. 

DEPOSITS OF \VOLFRAl\IITE SOUTH-WEST OF ST. 
HELEN'S. 

These deposits are situated about seven miles to the 
south west of St. Helens, in the same slate and .andstone 
country in which "the deposits of copper already described 
occur, but here contact metamorphism is very marked. 
A massive belt of granite occurs about a mile to the 
north, crossing the country in an east and west direction, 
and from this belt other dyke. of granite porphyry 
protrude into the country. 

The Baden Powell Wolfram Co., No Liability. 
Sectioll 4916-93M. 80 acres. Quite a number of quartz 

veins carrying tungsten ore (wolframite) have been dis-
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covered on this section, some of which strike north ao(f 
south, and the others lIorth-east and south-west. They 
are situated on -the sides and crest of a bold spur which 
falh. into a small creek, an afBuent of the Scamander 
River. 

Lode No, 1.- 6 inches to 8 inches in thickness, striking 
north and south and dippin~ 80° to the west. Carries a 
fair percentage of wolframite, but. owing to its small size, 
is far from payable. 

Lode No. 2.-Exposed in trench about four chains 
south-west of No. 1. Strik. lIorth-east and so",h-west. 
Dip 70° degrees to the west. A bout 12 inches in thick­
ness. Carries wolfram freely thl"Ol1gh the stone. 

Lode No. 3.-Sitl1ated about 3 chains to the west of 
No. 1. Strike n'orth and south, dipping to the west. 
Width about 2 feet 6 inches Carries a little wolfram. 

Lode No. 4.-About half a chain to the west of No.3 . 
Strike east of lIorth, from 15 inches to 2 feet 6 inches in 
thickness, but carries very little wolfram. 

Lode No. 5.-Situated 3 cbains to tbe south-west of 
No.4, and very possibly a continuation of that lode. Tbe 
strike is north-east and sontb-west, and the dip 80° to tbe 
west. The lode has been opened np along its course for 
over a chain. It is split up into two pan., with 6 feet of 
country in between. A little underhand stoping has been 
done on tbis reef, and about a ton of wolfram ore mined. 
The stope was full of water at the time of my visit, but 
some of the stone exposed carried a very fllir percentage 
of metal. It appears to be very bunchy. 

Lode No. 6.-This reef is exposed in " small trench, 
and appears to be about 18 inches in width. It is con­
sidemuly broken up where exposed, and strike and dip 
were not determinable. Very litt,e wolfram present. 

Lode No.7 .-Situated 4 chains to th" south of No.5, 

r./ J strike nurth and south. Dip 85° degrees to the west. 
Carries very good wolfram, !Jut the size of the vein is 
small, belllg only () inches in width. 

Frol1l the above description it will be evident that 
nothillg of a very payable character has yet been discovered 
on tile propprty. Some of the veins are promi~illg, but 
unfortunately those which carry the most sati:·;factory 
amounts of wolfram are ullsati-factory as to size. The 
wolfJalll occurs in moderate-sized cryslals ill lhe quartz. 

• 
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None of the ore is rieh enough to ship without careful 
-<lressing, and tbi. could not be done economically by hand. 
However, the difference in specific gravity between wolfram.. 
ita and quartz being great, the ord could very easily be 
separated mechanically. It would require to be fir;! 
crushed in ajaw-cru~her, to say I·iuah cube, then tl'eated 

• on jigs. and the middle product; further crushed in a 
ball· mill or other suitable cru,her, and tre.ted on a 
WilfilY table. Very little cla"ification would b, required. 
This would, however, entail a con.iderable outlay, and 
should not b. enterel upon until the aotual contents 

• in wolfram have b>en d.finilely ascertaineJ. In order 
to do this 100re development work is nec~.;sarYI the 
work done so far having been purely superficial. A 
couple of tunnels should be put in to cut the most 

• promising of the veins, and they should then be driven 00) 

and the stone obtained carefully stacked and s~ ·nplel. I 
~ must, however, own to b~ing d()ubtful as to the contents 

in wolfram baing rich enough to pay the C03t of mining 
and treatlD30t, as m03t of the veins are very sm \11 . 

• 

Carson De fJ~ers Wolfra"l ' Compan!/, No Liabilit!l. 
\~ 'g r . 

Sections 3516- 3M and 35 t-93M, each of 40 acres, and 
470-93M of 3 acres. This mine is situated south-e(l,st ilnd 
adjoining the Baden Powell Mine, on a spllr at the oppo-
site side of the creek. Quite a number of small veins 
have been cut on this section, all carrying wolfram, but, 
unfortunately, as far as I could see, in quantities which are 
quite unpayable. The largest of these veins i~ situated 
on lhe southern slop~ of the hill where one ~ feet6 inches, 
and another 2 feet in width, are exp 'se~. They are both 
very poor in wolfram. I understand that ab'ut a ton of 
wolfram ore has been won and expotted. This evidently 
occurred· ill hunches in the veins, as I could not find any 
place where woW'am was showin~ freely in the stone. In 
the northi~1r~tf the hill a tunnel has baen driven on a • cOUl'se of U , 30° east for a distance of 250 feet. Four 
formations containing small veins of qllartz, varying in 
width frotn.2 inches up to 8 inche~, were cut in tl"w tUlinel, 

• and olte of these is said to have contained nice bunches of 
wolfram, but nothing of a p",yable nature wa.s struck I 

Q 
cannot regard the results obtained as at all encouraging. • 



Sections 4382-93M. 

40 acre.. Charted in the name of Isaac Jacobs. This­
section is situated to -the south of Carson De Beers Mine, 
and on a parallel spur. A number of large trenches or 
open cuts have been made up the side of the hill, 
exposing veins of quartz, carrying a little wolfram and 
molybdenite. They are all very small, varying from 3 
inches up to 18 inches in width, and in none of them are 
the wolfram contents anything like payable. I cannot 
regard the· work done on this section as ha viog been 
judiciously carried out. The open cuts are of very much 
larger dimensions than the size of the veins warranted; 
and quite as much information could have been obtained 
with one-fourth of the expense, had more intelligence been 
brought to bear upon the direction of the operations. I 
do not think that anything of value has yet been discovered 
on the seetiol). 

ALLUVIAL DEPOSITS OF TIN AT THE SCA>lANDER 
RIVER AND AT ST. HELENS. 

The Scamander Tin and Gold Mining Company. 

J. Bass, Mine Manager. This company has been 
recently formed, with the object of treating. by the process. 
of hydrauHc mining, some extensive alluvial flats on the 
banks of the Scamander River. for tin and gold. 

I regret that the manager was absent from the mine at 
the time of my visit, operations having been temporarily 
suspended. In his absence I was sbown round by Mr. J. 
Eass, jun., who did everything in his power to assist me. 

The first flat examined was that lying highest up the 
river. It is extensive in area, widening out within the 
sections held by the company from 10 chain. to nearly 
half a mile. Several lines of prospect holes have been 
sunk. two of which extend nearly across the flat. The 
most southerly of thesi! lines contains eight holes, and near 
tbe eastern end of the line a paddock 25 feet sq uare has­
been stripped and some of the dirt treated by box-sluicing. 
I was una~le to learn what results had been obtained. 

1 regret that, with the exception of the wash exposed ill. 
the paddock, and also possibly present in the two holes Oil 
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",ither side of it, which were not tried, the results of dish 
pl'ospecr::l were most unsat.h,factory. In each case bulk 
samples were taken of the wash exposed in the bottom of 
the prospect holes, except where the latter were fallen in or 
were filII of water, in which cases the wash at the mouth of 

-the hole was tried. From the six holes tested in this way, 
the best prospect obtained was 0'11 ounces of tin ore to the 
dish. This was taken from about 2 ft. 6 in. of wash in 
the fourth hole, counting from ea,t to west. The pros­
pects obtained from the other holes gave an average of 
only 0'07 ounces to the dish. The depth of wash in these 
holes varies from ~ feet up to 4 ft. 6 in., with an average 
of about 2 ft. 9 in.; but two of them have not reached 
bottom. After stl'iking the wash the water became too 
heavy, and no more work was done; these have not 
been taken into account in the above estimate. The 
average depth of the overburden is about 4 feet. 

In the paddock mentioned above the depth of the wash 
is from 3 to 4 feet, with one or two feet of overburden. 
Two bulk samples were washed from different parts of the 
face, yielding, practically, equal results, namely, half an 
.ounce of t.in to the dish. The holes on either'side of the pad­
·dock were not tested j one of them had not reached bottom, 
and the other was quite clo,e up to the paddock where 
bulk samples had been taken. The extent of this better 
class of wash was, therefore, not accurately determined, 
I was told that prospects ranging from one to two pounds 
of till to the di,h could be obtained from this paddock. 
My informant did not know the spot where this had been 

.obtained, and we were unable to find it. Certainly, there 
is no cOllsiderable amount of wash which will carry this 
proportion of tin. 

rrhe second line of holes has been sunk a few chains to 
the north of the first. It con,ists of five holes. In three 
of these the depth of wash is from 4 to 5 feet. In 
the other two it is under one foot in thickness. The over­
burden would average 4 feet. The average prospect 
obtained from all the holes was again 0'07 ounces to 
the dish. 

The third row of three holes is situated about 10 chains 
-to the north of the second row. In one of these there is 
no wash present. In the other two there is 2 ft. 6 in. of 
..vash, which yielded only '02.) ounces of tin to the dish. 
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Se.eral other holes have been sunk further north, but I 
tried no further prospects. The wash is not of promising: 
appearance, and Mr. Ba.s informed me that the tin con­
tents were no better than those already obtained. 

South of the prospect holes already described. one block 
of ground has been worked hy box-sluicing. The worked. 
ground is about three square chains in area, but the wash 
was evidently shallow. 1 have not been able to ascertain 
the results obtained. 

From information supplied me hy C\J r. E. R. Spain, the' 
legal \uanager, I gather that the company proposes to treat . 
the gravels of this flat ill bulk by the process of hydraulic' 
mining. A water-race has already been surveyed, nine 

. miles in length, to tap the Scamander River, and of this 
some 60 chains have already bet>n cut. This is to have a 
capacity of 500 cubic feet of water per minute, and will 
give a head of 200 teet. The fall ill the river being 
small, it is proposed to rai,. the tailings by means of a jet 
elevator. The estimated cost of this work is put down at 
£5000. I am extremely doubtful if the developments so 
far obtained warraut the expenditure proposed. Only in 
one place has payable wash been discovered on this flat, 
and, so far, its extent is unknown. It is certain that the 
greater part of the flat is of no practical value. Excluding 
the one patch of better-clas~ wash which has been found, 
the rest of the wash will not average over one-tenth of an 
ounce t.o the dish. This is equivalent to ftve-eighths of a 
pound to the yard. Reckoning the tin as being worth 
£80 pel' ton, this would give a total value of about 5·4d. 

r.
er yard. This sum has, howev er, to be divided by at 
ea!t two to allow for the overburden, which, according to 

my tests, contains, practically, no tin. This gives a maxi­
mum gross value of 2·7d. per yard of wash to be shifted. 
In my opinion the ground could not be treated for any­
thing like this sum. The wash is shallow, thet'e is little 
fall for the tailing', and there would be a considerable 
amount of expense in remoring the timber, which grows 
fairly luxuri:mtly an oyer the flat. The only question, 
therefore, which arises is, whether the lun . of ric-hpr WReih 

which has been discovered in the southern portion of the 
flat is Eufficiently extensive to ,rarrant the carrying out of 
the work. It has been all'€ady remarked that its extent 
is, as yet, undetermined. It does not extend much further-

• 
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to the west than the paddock ai, eaely alluded to, as 
proved by the first line of holes. '1'0 the ea,t its extent is, 
as yet, unknown, as neither of the two holes which were 
sunk in this direction reached bottom. If it extends in a. 
northerly direction it must be narrow, for it has not been 
struck in any of the holes farther north. Towards the 
south it may extend for some distance, but here, also, it 
must be narrow. I do not think there is muC'h probability 
of finding an extensive area 01' payable wash on this tlat. 
The country around is composell of siatps and sandstone., 
and is by no means typical tin count.ry .. It is true granite 
does occur some distance higher up the Scamander River, 
but we find very little granite in the wash, and it is certain 
that no extensive granilic area has suffered denudation io. 
the watershed of the Scamander River. 

The next flat on the river held by t.he company is 
situated about a mile to the south-east of that just 
describeJ. It is small in area, but undoubtedly contains a 
lead of tin.bearing wash funning through it. 4- paddock 
of about a square chain in .trea has t.llready been worked 
at tbe top end of the leaJ. In the face, the wash is about 
3 feet in depth, ,,·ith 6 to 8 feet of overburden. A dish 
taken from near the bottom of this wash yielded 0-7 ounces 
of tin. I understand the ground was wOl'ked by the COIll­

pany, but I urn not aware what results were obtained. 
The lead is, probably, about 7 chains in length, by, 
perhaps, two chains in width. 

The third flat is situated about 60 chains west of the 
last. A good deal of' prospecting has been dOlle here, and 
has demonstrated the presence of a lead about 15 chains in 
lenglh by one or two chains in width. The depth of the 
wash runs up to 10 feet.. Bulk ,amples taken I'I'00n the lead 
yieJded prospects varying from one-tellth to one-third of all 
ounce to the dish. At either end of the lead the wa~h has 
been worked, but with what rpsuits I did not he<lJ". It is 
possible that both this lead and the one higher up might be 
pl'ofita"ly worked by a pHrty of working men; but I very 
much doubt. if it will pa.y the company to work them. 
Certainly. the amount of wash is not 5ufficiellt to WClITant 
any extensive hyuraulicscheme being entered upon. 

'rhe company has applied for a I'oad to be lIIade fl'om 
Ryall's. fi-lrm along the ~camander River to its wine. 
There are no ditIWulties frOID all engineering puint of view; 
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the road wOl1ld follow approximately the course of the pre­
oent pack-track, fording the river three times befure reaching 
the upper sections. I do not think the construction of this 
road IS justified at the present time; a pack-horse can be 
got almost anywhere through this coulltry, and there is 
already a "ol1gh dray-road along the tops of the spurs by 
which two horses can draw a load of 15 cwl. The road, If 
constructed, would a1.oIo serve Byan's copper show, which 
is situated about two miles north-west of the ScalllRnder 
Company's"sections; Lut, I think, that in thi .. ('a~e also the 
pack-trftck will serve all requirements for some time 
to come. 

Tin Mining at St. Htlens. 
The majority of the alluvial tin-mining carried on up to 

the present in th ... St. Helens Di-.;trict. is confined to the 
working of comparatively re<'"ent gravels and wash, 011 

the top of, allfl in the vicinity of: what is knowll as 
Thureau's Deep Lead. 

The tin in the prf'sent workingI'! has been derived 
principally through the denudation of the older gravels of 
the lead, and these have derived their tin contenl;; from 
the extensive granite area well known as containing mallY 
large deposits of 'in ores, of which the Anchor Mi ne is the 
most cOllspicuous. 

'floureau'. Deep Lead bas been carefully de"'ribed Hnu 
charten by Mr. A. Montgolllery ill 189;J, and as very 
little ha", been learlled about it !-linee that datp, it will be 
unnecessary for me to describe it ill detail. The hi .. tory of 
tbe lead is practically tbe same HS that of ,everal other 
similar leads in the l'torthern part Clf Tasmania, as fur 
example the deep leads at Derby, Baek Creek, &c. 

It represents an ancient river channel, carved out 
probably in early Tertiary times by the George River, 
when the general level of the country was several hundred 
feet higher lhall it is at present. This we kllow frolll the 
fact that the gutte,' is now considembly below the level of 
the sea j how much below this level we do not know, but 
other old valleys cut out at the same time ill the north 
and north-east of Tasmania have been shown to lie as 
much as 280 feet below sea-level, alld it is probable tbat 
this one will prove nearly as c1eep. Since tbe old valley 
was cut out, however, there has been a long period of 
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Bubsidence, during which the river silted up its valleys, and 
tbe sea advanced inland. At the end of this period of 
ODbsidence, the land must have been very much lower than 
at present, for deposits of marine gravels, deposited during 
this period. we now find several hundred feet above sea 
Jevel. After the subsidence, therefore, there came a period 
of elevation, which raised the country to its present level. 
1 am of' opinion that in this part of Tasmania the elevation 
bas uow ceased, and [ think it possible that another period 
of subsidence has already begun. 

Rivers often form very delicate indicators of the up and 
down movements of the earth's crust. This is based on 
the fact that every river is continuaJIy seeking its" base 
level," or the level at which it neither erodes nor deposits. 
Ifit is above its base level, it seeks it hy cotting; if below 
it, it se"ks it hy building up by sedimentation. Suppose a 
ooontry to rise gradually, and then to remain stationary. 
All the rivers would immediately increase their velority 
and begin to Cllt; and the cutting process would go on 
until, owing to decreasing fall, the trallsporling power of 
the water would be exactly counterbalanced by the ten­
dency of the sediment to deposit. Now the river begins to 
widen out its channel, and the longer the land remains 
stationary, the wider and flatter becomes the valley. But 
now, if subsidence commences, the velocity of the water 
will be still further checked, and the river will imme­
diately com mence to deposit, alld this will continue until 
the hase level is again reached. 

In the St. Helens and Seamander Dish·iets the fall of 
the rivers for many miles frolll their outlets i;;; very small ; 
it is true they are not depositing large quantities of 
sediment, bur the fact that so much difficulty is experienced 
in getting rid of the tailings i~ sufficient evidence that they 
are not cntting. 

The estuary of the Scamander River, which runs inland 
for a distance of five miles fr()m the sea, may be due to 
8ubsidence, in which case it might be described as a drowned 
river valley; but it may alsQ have been produced by the 
erosive action of the tides. Against the latter proposition 
is the presence of the sand-bar at the moutb of the river, 
which is only opened lor one or two days in each year. It 
is, h6wever, possible that the bar may not always have 
been here. 
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Coming back to the alluvial deposit. at St. Helen., \'1'8 

have seen that the-re have been immense quantitits or 
Ilravel deposited in the old valley of the George River. 
rhese deposits are evidently estuarine, though no fossils 
bave been found which would indicate that they had been 
deposited in salt water. I shall refer to them 8:; "estuarine 
gravels," ill order to distinguish between the gravels of the 
deep lead proper, and younger gravels which have been 
depo&ited in fresh water, gellerally by J'ulilling' stl'ealliS. 
They are principally composed of semi-waten' OJ'II particles, 
of whitish quartz, evidenfly derived Ii'om decayed granite, 
with sometimes kernels oftbis rock,and also IHlm('rOtl~ frag­
ments of quartzite and !date. All the wash is tin-bearing, 
bur, so far as is known, the estuarinp g ravels are ullpayable. 
The latter extend inland from St. Helens tor a distance of 
nearly six miles, and reach a lIIaximnm height above 
water-level of 265 feet. Their upper portions have been 
extensively denuded, ano during this proce~s the depo~its 
of tin ore at present being worked have been accumulated. 
We may conveniently divide the~e d~posits illto the 
following three classes. 

Jst. Concenlralirms in ti,e surfacp,. soil.-The gradual 
denudation of the )uw-~rade stanniferous gra vels 
naturally results in a concentratioll of the tin ore 
in the surface soil, for the heavier p~lIticles of tin 
gravitate into the creeks mOre slowly than the 
lig hter particles of quartz. Large areas uf' this 
surface-wash have been already worked fOI" tin, 
often under circumstances far from favoul'able, 
the wash having to be wheeled for cOllsiderable 
di:;tances to water. The depth is, of c()urse, 
slnd lvw, varying from six inches to 18 inches; 
but the tin occurs frum the grass-roots down. 
These deposits appear to be pretty well worked 
out now, though there ore sli ll a few men 
.engaged upon them. 

2nd. Concelltrations ill tile beds of present cr"h.-All 
the creeks flowing over the olt! lead contain 
important concentrations of tin or~. :l\1any of 
these have been already worked, but, owi ng to 
the tact that the fall is i!'>light, the miner, without 
capital, tillds great diffi culty ill workillg ,helD, 
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and there are still large quantities of wasil 
untouched. Recent improvements in the ma­
chinery, and in the methods of working low­
lying alluvial deposits, promise to have an 
importpnt bearing on the payability of these 
deposits, and it is probable that within lhe next 
few years a large ~lllount of ground, which 
defied the more primitive methods of box­
sluicing, will be worked with satisfactory results. 

3rd. Concentrations in old gutters.-In many places the 
surface of the estuarine gravels ' is furrowed by 
numerous old gutters, which have been filled up 
by wash, and are now often extremely difficult 
to locate. The charactel' of the wash is, of 
course, essentially the same as that or. the 
estuarine gravels, being derived dh'ectly from 
these, and, at the stirface, they are often not 
appreciably richer ill tin than the older wash; 
but, when the gutter has been reached, it has 
often proved to contain very l'aluable concen. 
trations of tin ore. A number of these deposits 
are being worked at present, alld it is highly 
probable that a great many more remain to be 
dis,covered. As soon as one gutter has been 
located others branching off from this are often 
found during the process of' mining. 

There is one other proposition which may, in the future. 
prove of greater importanc .;! than any of the deposits 
already described. I refer to the possible concentration of 
tin OI'e in the lower gravels of the deep lead. 'lbe 
estuarine g1'Uvel.<, which have filled up the old valley 
of the George River, all contain appreciable quantities 
of tin, not in sufficiellt quantities to be themselves pay­
able, but still sufficient, ,,,hen concentrated at the surface, 
to form very extensive deposits of payable wash. The 
question arises-[s it not possible that the old gutter llIay 
also contain cOllcentl'arions of tin ore? The estuarine 
gravels were deposited duriug a ppI'iod of subsidence, when 
the wash was laid down ill wide layers and left undisturbed. 
There was no 0ppol'tunity then for the tin to become con. 
centrated, for thi. only takes place when the wash is being'" 
continually ag.itated and moved abollt; but during tht> 



, 

28 

time the George Hiver was cutting out its channel, and 
e3pecially after it had reached its base-level and was widen­
ing its valley, then the tin han an opportunity of becoming 
concentrated in the bed of the river; for then the gravel 
would he continually agita.ted, alld a natural ~luicing pro­
cess would be in operation. If, theil, this same class of 
wash was transported by the river during this period­
and we have every reason for believing it was-it is abso­
Intely certain that accumulations of tin ore took place, and 
the amount of the:ie accumulations would be proportional 
to the len~th of time which the river remained at its base­
level before subsidence commenced. How long this 
period was we have no means at present of forming an 
opinion, but as other lead .. in Tasmania formed at the 
same time as this one ha ve mad~ important accumulations 
of OTe ill their lower gravels, it is probable that iOimilar con­
cenll'ations will be found here. I think. therefore, that 
there is every inducement to underta ke the wOl'k of proving 
the value of the lower gravels. This will have to be done 
by shaft-sinking. The best plan would be to liI'St locate 
the position of the gutter accurately by putting down a 
Dumber of holes with the diamond-drill or the water­
augur; then sink a main shaft in the solid g'1"a.nite :tnd 
drive to cut the gutter at the proper level. Wate,' would, 
probably, be heavy, and adequate ]lumping machinety would 
have to be pl·ovided. . 

Royal Ruby Tin 111i"ing Company, NQ Linhility. 
This company holds Sections 5!J79, 4822, 5075, 418!!. 

4838, 5122. and 512:3, all 93,,; total "'''a, 110 acres. 
The sections are situated about two mild3 we3t of St. 
H elens, and follow the course of the Golden Fleece 
Rivulet for a distance of over a mile. The company 
proposes to work the gral·els in the bed of this rivulet. In 
::lection 512:3 and 1iJ22 the stream follows, approximately, 

~hc OOIltact of the estuarine gravels of Thureau's Deep 
Lead and the granite. rrhrough the other sections, the 
stream flows to the north of the lead, but higher up the 
stream follows the lead for a long dist.ance. There has, 
therefore, been every opportunity for tht> stream to 
accumulate till-bearing wash, by the denudation of the 
upper gravels of the lead. There appears to be some 
doubt as to whether some of the stream has not be~n 
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already worked in former days by hand labour. This is 
difficult to determine at present, owing- to the bed of the 
stream being covered by a layer of tailings from workings 
higher up the .tream: and much of the g-round is difficllit 
to prospect, because it is impossible tosink holes in what may 
be experted to be the richest ground on account of water. 
The company has, however, satisfied itself that whether 
this be the case or not, there is a large amount of' payable 
wash in the creek which it can treat j and it has shown its 
confide/ICe in the claim and in the district by erecting 
a sma.i plant driven by steam-power in order to work the 
ground. 

At the time of my visit, the plant was bp.iug given a 
trial run, and everything appeared to be going smoothly. 
It consists of" gravel pump worked 011 the principle of 
the ordinary ceutJ'ifugal pump, but with special liners 
which can be accurately adju:,ted to allow for the weal' in 
the blades of the pump. The method of wo,·king is 
briefly as follows :-the pump is erected in a spot which 
commands as large an amount of wash as possible; a hole 
or sump is sunk by hand for the suction pipe, and the 
wash is then sluiced into this hole by streams of water, 
assisted by men with mattocks, forks, &c., and is elevated 
by the pump on to the tail-race, which is placed on a raised 
platform. In this way all the ground is worked which 
will gravitate into the sump, after which tbe pump must 
be removed to another place. In order that tbis operation 
may be carried on with a minimum of expense and delay, 
it.is advisable to m'ect the pump and engine on a pontoon. 
When they have to be moved, it is then only necessary 
to let the water rise in the workings and float the pump 
into its new position close to the working r.,ce. Very little 
water is required, as the same may he used over and over 
again, and no get-away is wanted for the tailings, as they 
are deposited on the gronnd that has been already worked. 
As regards economy, the system, of course, cannot be 
compared with either that of hydraulic mining Or 
dredging, but over hydraulic ruining it has tbe advantages 
already mentioned of requiring little water and no fall or 
get-away for the tailings; and over dredging it has the 
advantage th.t the bottom can be effectively cleaned up, 
and that logs and boulders do not seriously interfere with 
the operation. Of course, if plenty of water at adequate 
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pressure he available it may be utilised effectually in 
breaking down the wash, as in hydraulic mining, or, failing . 
the latter, a second pump may be used to eject the water 
-onto the working face through a nozzle. 

The system is ,uitable for treating medium to high-grade 
wash on very flat ground, either with or without an 
abundant supply of water, the former, of course, being 
preferable. It seems particularly adapted for working 
much "f the /lat ground near 81. Helens where sluicing 
water is often scarce, and ground water so abundant 8S 

to render its treatment by manual labour impossible. 
In Victoria, ] 0 gravel pumps of similar construction to 

tbat employed at the Royal Huby were at work during 
the year 1900, working a total of 285 weeks, and treating 
.-452.283 yards of gold-bearing wash; this gives an average 
<>f 1587 cubic yards per week per pump. In addition to 
these, 15 port-runner gravel pumps were also employed, 
working a total of 588 weeks, and treating 2,861,093 
.yards of wash, or an average of 4866 cubic yards per 
week per pump. I am informed by Mr. J. Travis, the 
Secretary lor Mines and Water Supply for Victoria, to 
whom I am indebted for the above information, that a full 
account of the system will appear in the next annual 
report of the Mines Depertment of that State, which will 
be published in ahout a month's time. The sy.tem has 
.also been worked with success in New Zealand. . 

In the interests of the district it is to be hoped that the 
system will prove successful, as there is no doubt that there 
js a lot of ground of a similar nature to be worked. 
Unfortunately, the engine employed is liardly powerflll 
enough for the work it has to do, but this should not 
prevent the company from proving the efficiency of the 
system. The company is to be complimented on the 
energy it has displayed in bringing the plant into operation. 

Fern 7"ee Creek. 
This is an alRuent or the Golden Fleece Rivulet, about 

3! miles to the west of St. Helens. The run of wash, 
which is at present being worked by Patterson Brothers, 
runs, approximately, parallel to the creek. It has an 
overbnrdtH1 of six or eight feet of' loam and sand, and an 
a\-erage thickness of three feet of payable wash, which 
goe, up to six or eight feet in the centre of the gutter. 
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Several prospeets were washed from the latter with 
excellent results. The ground is very flat, and all of it 
has to be dug out and remo.ed by wheelbarrows. That, 
under these circumstances, the ground call be made to pay, 
speaks well for the tin contents. A limited supply of water 
for sluicing purposes is obtained from the Golden Fleece 
Ri,·ulet. North of Patterson Bros.' claim, Riley and 
party are working WIlle good ground on the same lead. 
A paddock which had just heen taken out before my visit, 
19 leet by 10 feet in arPa, yielded two bags and 20 lbs. of 
tin. The ore is of the finest quality, being principally 
composed of Ruby Tin. South of Pattersons' workings 
tbe lead is said to have been traced lor" long distance, but 
owing to the presellce of ground water it is difficult to 
prospect. The ground &eems admirably adapted to the 
gravel-pump system of mining; but before any such plant 
should be erected it would be advisable to make sure of 
the presence of sufficient quantities of wash to warrant the 
erection of the machinery. The plant is an expensive 
one, and tbe undertaking should not be entered upon 
without mreful investigation in this direction. J am told 
that south of the present workings above Russell's Dam, 
about two miles of the present creek bas heen worked in 
former years with excellent results. If this is t he case, 
tbere is a strong probability of this lead also continuing 
payable for a long di4ance above the present workings. 

Sart/by Crrek. 
This is another a/lluent of the Golden Fleece Rivulet, 

about five miles west of St. Helens, where C. E. Russell 
and party are working a promising Tl!n of ground. The 
wa~h is about seven deep, and has little or no overburden, 
though the upper layers of wash are poor. A dish washed 
from the lower portion gave a prospect of nearly J 1 ozs. 
of tin-ore. Mr. Russell tells Ille that the ground they 
wOI·k averages 3 Ibs. to the yard, taken all tlorough. The 
water u .. f>d ft.r sluicing and minin~ purp:)ses is brought 
from one of the tributaries of the ~camander River 
along a. race eight miles in length. With their present 
arrallgements the party is only u .. ing a fall of 50 teet for 
wod .. i.lIg the small nozzle which they use for breaking 
dowlI the wash, but Mr. Russell tells me that his race 
comoua,,"s 12U feet more fall tllan tloey are at present 
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using. He also tells me that by cutting another six miles 
of race another brAnch of the Scamander River can be 
intersected, from whicb an abundant supply of water call 
be obtained. North of 1 heir present work11lgs there is " 
fine face of wash over 14 feet in hei!!ht, from whicb. some 
ni()i! prospects of tin were washed j SOUlE' of this has been 
lately worked with excellent result" but work had to be 
suspended through shortage of water. This ground has 
the exceptional advantage, in this district, of having a good 
fall, so that there would be no trouble in getting rid of 
the tailings. On the whole, tbere appears to be a large 
amount of wash available, and provided that an adequate 
supply of water i. ohtainable there slwuld be a good 
opportunity for a strong company to work the ground 
by hydraulic mining. Before eutering npon the under­
taking, however, the amc.unt of payable wa:,h should be 
definitely ascertained. This would involve a survey of 
the ground and a careful estimation of the tin contents of 
tbe wash. 

TltuTeau's Deep bad Tin Milling Company, 
No Lia"ilit~. 

B. H. Whittle, Manager. The company hold. Sec­
tions .53'l;J·93,., 1999-91 ... 4284-93",1473-87 .. ,1)279-93 .. , 
and 'l51-87M; in all. 120 acres. The sectiolls are :-.ituated 
about five mile. 'V.N.W. of 51. Helens, on the we,tern 
porti(In of the deep lead. The grounJ, at present, being 
worked by a party of Chinese tribul0r~, consi~ts of filled~ill 
fresh water gutters on the surface (If the olJ lead. Quite 
a number of the.e have been fuund alld lollowed up in the 
proc'ess of mining, though thpy are very ditticult to locate 
by su .. face prospecting. The depth of the working face 
varies from 10 to 20 feet, and that of the payaule IVash from 
1 to 10 feet. Mr. Whittle illlonns me that, taken all 
through, the ground will average 2 Ibs. of tin o .. e to tbe' 
yard of dirt. The water is, at present, taken from Powers' 
Rivnlet. Six heads only are avail,bl., but the company 
is engaged ID renovating the old racp, and constructing 15 
chains of new fiuming, whell it is expected that 20 head 
will be available duriug the winter months, and as the new 
flUllJing is at a higher level a much larger area of ground­
will be commanded. A large amount of tin has evidently 
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!Jeen taken out of this ground, alld it is probable thAt milch 
lIIorp: still J'Etlllains. 

SeveJ'al attempts have heell made on thpse sections to 
lJottOlli the clef'!, leaJ, allll to as('el'taill the value of the 
gra\'elH ill the lower portions of the leaei, bllt, su fill', with­
ant success. Qnite a !luJUber of shafts were put OOWII ill 

the wash to depths of frolll :~O to 60 feet, only one of 
which touched Led-rock, ,<I lid thi!" one evidently far tiway 
frolll the gutter. In each ('USe the work had to he aban­
doned, owing to tl.e influx of watel' 1)I'oving too stroll ,go to 
he dealt with hy hand labollr, These shafls proved the 
wash to be stanniferous throughout, some of the seams 
going as high as ! UUllce to the dish, bllt nothing payable 
'" as struck. It is evidellt that if the }pad is to he fOl1nd, 
operations will have to be calTied on ill <I lIIore systematic 
lIHlIIJler than has yet Oetlll attempted. Ptl11lping 111a­
rllinery will cel'tainly be I'PfJuin:"d, alld it would be most 
a"vi,,,ble to locate rhe gutter first hy hOl'ing- before the 
main l'haft is slink. 

Fenton's JJine. 
1"11'. \V. Ft'nton is working all excellellt rUII of wash to 

the Horth-west of Thnreau 's D('>8p Lead Company. The 
depth of his face is at least 20 feet, all" he tell, me that 
the wa ... h will average 4 Ihs. ttl Ihe yard. The lead is a 
fresh-wuter deposit 011 top of tIle old estuarine gravels. 
He is unfortunate ill having to pay a. heavy royalty fof' his 
watel'.-

Tlte Upper Ruby, 
The property known as the Upper Ruby cOI1;ists of a 

number of secrions chluted in the name of A. Deedes, A. 
Lee, aud George .B"iggs, situated about a mile to the 
south of Thureau's Deep Lead Company's seC'tions, and 
comprises a total al'ea of 420 acres, The ground is held 
by a stl'ong syndicate, whicb proposes to bring in a Jarg'e 
supply of water from the Groom and George l"ivers. The 
scheme involves the cuttitlg of 3...J. miles of I"ace, and the 
erection of 2t miles of syphou, at all estimated cost of 
£15,UOO, The pre;sUl'e available is stated to be 370 feet. 
U nfol'tunately, I was unable to m.ake a thul"Oligh exami­
nation of the propert.y, thel'e being no one 011 the mine to 
show me round. The surface gravels and soil havp 
ah'eady been largely worked /01' tin, and there is H 
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probability that fresh-water gntter8, 
Fenton's, and Thureau'R Deep Lead COlllpany'~ !w{·tiolllo'. 
will al~o be foulld here. The ~Yllrll('a,e, 1J(J\\'evr-r, pvidt'lItlv 
proposeI:' to work the old est~li1rinp gru\,t>b., ill bulk b~' 
hydraulic mining; and as it wi.ll h<iv(" HII abundant 
supply of water at an effieipnt working preS~tH(~. it will 
rertaiuly be able to treat the gravel at a very low cost. 
There is, therefore, every hope that the venture will tUTU 

out a success. 1 was nllahle to asceJ'tain what. in,'~ ... ti­
gations had been made :l~ to determining the tin ('OlltentR 
of the wash. The quantity available is very lar~e. 

The Rose Tin Company, Limited. 
Hen,'Y Lansdale, Mine Manage,'. This eo,,,,.".'y 

fonnerl in Lonaon to work the sands on the ::;o,ull"e.lI 
beach of GeOl'ge's Bay for till, by lIIeans of dr'ld~dng-. 
The eOllipany holds a nnmbeJ' of sections along thp 
to low-water mark, and several others pmbracing ext:en,.ivE 
~tll(ly flats in the vicinity. The ~Ianager informed 
t hat he had been greatly disappointed with the 
obtaillerl so far. A great number of prospect boles 
been put down along tbe beneh and ove,. the Hats, but 
great majority of these Orily contain a tew colours oftio 
the dish. In one place only is the beaeh sand anylhi 
like payable, so litr as "has yet beell Iil/yed, and he"e, 
Lallsdell estimates it to carry 11 Ibs. to the yard. U 
tunately, at this point the wash is very shallow. 
company has purchased a Priestman Dredge, with 
object of prospectin~ the sands below high-water 
and at the time of my visit tllis wa.., in process of 
I fear there i~ little chance of anything payable 
disc·overed. 

I have the honour to be, 
Hir, 

YOlll' obedient Servant, 

GEORGE A. WAU,EH, 
A ,~8i.'itmlt Gm 1enmlf'lIt Gf'%.'J1I1t 

"' . H. \V A LI.ACE, ESfj, 
S(>f'1'flfl1.1J for ill ir1es, Hobart. 

JOIlX rAU., 
OOVRU"<MR;'\T PUINTEU, 'l'ASMAN'..\, 


