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THE MINERAL FIELDS 
W ARATAH AND CORTNNA. 

( WIth two plBUI.) 

• 
GovtT_ment Geo«>g;'/', Ojfi"" LallltCUtoa, 

aOth June, 1900. 
-SIR, 

I DAVE the honour to submit this Report of my 
dnspection of the line of mineral country extending from 
tbe township of Waratsh, at Mount Biscboff, to Coriuna. 
on the River Pieman, a di.lance of 40 miles S. and W. 
from ~'.ratsh, by track and road. Tbe geology and 
mineral features of tbis di.trict bave been reported upon 
by f"rmer Government Geologists (Meson. G. Tbure&n, 
A. Montgomery, and J. Harcourt Smitb l, but since tb8ll 
.gome of the mines bave been opened out and developed, 
anu this circum~tance, taken in connection with the present 
more favourable market rates for metals generally, bas 
rendered a renewed inspection of the area desirable, with 
the view, more particularly, of ascertaining wbether its 
geological and mineralogical characters are sucb as to 
encourage the hope of its becoming any important factor 
,in the mineral output of the Colony. 

TopograpAy. 
Tbe township of Waratab is about 2000 feet above sea­

Jevel, at the base of and to the soutb of Mount Bischolf, 
which rioe. 6tJ() feet above the Waratsb plaleau. Tbis .. 
the town for tbe famous Mount Biscboft' Tin Mine, "bieb 
has its working faceo on the mount to witbin a .hurt Wo­
tallce of the summit, and its ore-dressing ftoors in tbe 
'alley belo" the township. 1'he road from Waratah to 

·Corinna first TUII. BOuth-west over baaaitic table land for 
BOrne four or five mil ... and then proceeds ... estwanl, 
skirting the southern end of tbe Magnet Hallge, rising 
about a couple of hundred feet to tbe saddle of tbe bill 
.at the turn-oft' into tbe Magnet Mine, about 7 miles from 
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Waratah. High land rises here on both sides of the road. 
for the Mugnet Hange is continued south-west into the 
Meredith Range. The road then (lesCl'nds 930 feet in 
three miles, to the Whyte River Bridge. At the hotel 
near this bridge the old Godkin tmm runs off south-west 
into the Woshington Hay, Confidence, and Godkin grou~ 
of .il,er-Iead mines. Near the hotel is a flat (the 10-mile) 
being worked tor tin, and on the ridge some slanuiferous­
ground is being explored by the Khaki Tin Company. 

The r. ad continues west to the Reazlewood through 
timbered, MHy country. At 13 miles, Jul'l"s boardin)!;­
houoe is passed, where a trRck turns off south to the 
Wbyte RIver Gold Mine and the Result and Discoverer 
_iono (tho Result is tbe old Bell's Reward). The 
Godkin and Godkin :Extended con also be reached this 
... y. Tbe track., as far as I went along it-to the Dis­
co.erer- i. a good one. It was first made by the Govern­
Dlent as a pack-track, and anerwards widened lor drays by 
tbe Rell's Reward people. Drays can get along, but tho 
track would be all the better for a little adjusting in places. 
On tbe main road, five minutes west of J ul'p's, a footpath 
tbrough Ihe swamp leads I'RSt the Pinnacles Mine aeross 
tbe Heazlowood Ri ver to the Nickel Hill, w here the Lord 
Brusey and J ul'l"" nickel workings are situate, on the top 
of the somewhat conical hill, 700 loot above the river. A 
mile forther west along the main road i. the old ore-shed 
of the Heezle .. ood Mine. A track here goes south to the 
Heazle"ood and South Heazlewood Mines, Binks' and 
J ul'l"s copper shows, the Castray Riv~r gold-workings, and 
tbe Mount Hope, formerly Mount Srewarr, Mine. Thi. 
track iR five Dliles long, and, in some parts, is ill bad COIl­
di.ioo lor packing, besides which, I thillk, a better route 
Blight have been rollowed, 00 as to avoid sowe of the steel' 
gradient.. The main road to Corinna continues falling 
down to the Heazlewood Bridge, which is 800 feet below 
Jul'P's. aDd 1700 feet below rhe 7-mile peg. The road 
hE'I~ crosses the river at 10 miles from \\'aratah, and skirts 
tht' B.ld Hill lor three miles further west, as far as the 
the roaumakers hal'e gut with tbe construction. On my 
return at the end of March, the wen were giving up work 
for the season. From the creek at this end a parh leads 
to wh ..... Major Hughes' parry are washing sand lor 
o","iridium, in the Savage River. The Bald Hill, as its 
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'lame implies, is now b",re of trees, exrepting a'patch at the 
-w'estern end, which cuvprs S)1l1f" llit~alt. At ' the J 9-miJe, 
the pack-track leaves the Rdd Hill .erp mtine, and enters 

-slate and salldstone conntry. WI·II tillibned, from which it 
,emerges on to the treeless buttlJlI-~rass tnble-land known 
as Long Plaill, 1100 feet above IIle 'ea. This plain forms 
the watershed behveen the $avH:!e River on the one hand, 
and the 'Vhyte River on the otllPr, and is famous till' the 
quantity of gold obtained from it .. det.rital capping. .At 

-24 miles from 'Varatah a newly-made track goes north­
ward to the Sppcimen Rt'ef gold-workings Oil Hall's Creek, 
and 100 yards further west are the Bullock's Head and 

·shelter hut. Here a path turns N. across the plain, and 
in a mile reaches H. H. Gill's sections, fortnerly Weetman 
and Crockford's, whpre a fair qualltity of crystallised gold, 
perhaps 500 to 600 OZ;., has been won. 

At the we,tern end of this plain the track descend; into 
the wooded, broken country of the valley of the Whyte 
River, aLollt 14 miles from Corinna. The bridle-track, 
for a distance. here, was b.ld. At 12 lIIiles from 
CorinJla, the r~lacllllakers were constrncting the road 
towards 'Varatah. The wuy in which the road was 
being formed was none of the best, and I doubt whetheT 
it will ~tand llIuch tr,tilic. 'Vhen I was there I heard 
talk of inlJ)ending stoppage of the work, o\ving to 
exhaustion of the Parliallleutarv vote. This would leave 
a !;ap of 10 wiles bridle lI'ack between the two ends 
of the road, and if the intervening distance is nut 
made avaIlable for whpeled tmffic, the work already 
clolle loses IllUch of its useflllne~"i. At presPII1, the con­
sUlller at the Corinna end has to pay UJore fur his stores 
t han the one at the \ 'Val'ata h pnd, lIotwithstanding that 
the sea freight to Corillna. tl"OIll J~aunceston, is only 308. 
per ton, against £3 a ton railway frrlght froUi Burnie to 
\\'aratah. The cOlJlpletion uf the mad will undoubtedl), 
bl'ing an improvement in this refpect. Mines in titJ!t 
remote part of' the island, wh€'re the cost of living, riskR, 
and conclition~t al'e so unfavouflolble, deserve every 
encountgelJlent. If ad\,euturers are ready to accept the 
ri:.-;ks, their work should be filCilitated in every way; for it 
is only uy cOlJtinnous prospecting that the mineral 
resourcE'S of these fa:$tllesses cun be explored and 
~xploited. 



A little OVPI' rine miles from Corinmt, a cart-track:. 
leads to the Cape Copper Mine, on 'he Nine-Ulile Creek,_ 
and half a mile fnrther south, the maill fpad etlters on~ 
Brown's Plain-another button-grass taLle-land, from. 
750 feet to 900 It. above se.-Ievel. The plaiu extends '0-
wards Curinna tor "bout 2-1 mile~. At 7! milps frolll ' 
Corinna is the nH,il-hut of the Rocky RivP)f l\iiu€', and a· 
track goe:'l past to the mine buildings a;t the suspension 
bridge over tllp. 'Vhyte Hiver. Jwt with;n six miles frolll 
Corinna, wnodpd country is <lguin met with, allil a small' 
patch of Tertiary basalt is lit'en. Afrer tins the road, 
oommences 10 de~celld, and falls all the way down to­
Corinna, on the Pielll<tll. The PieJllan, at COl'inna, is a 
noble river, about 400 feet wide and 40 feet deep, with a 
tidal rise of 2~ to 3 leet. About a couple of' miles , 
below the lOWIIl"hip. tllp. river cuts through the Donaldson i 

Range. exposing lofty (·litfs on each side. Here the river ­
is 80 feet deep, and 1I0t more than 150 feet wide. The 
Pie man Heads are 11 miles from Corinna, awl the river 
IDfluth is faced by a bar a H1iip- out at ~ea. Vessets of 12# 
feet draught can pa!'s over the bar, but there is danger 
of going on shore at the sandspit. Corinna has a deserted 
asPf'ct. owing to the abandonment of the alluvial workillgs . 
iu its vicinity. 

From the above it will be seen that, after the descent 
from the \Varatah plateau to the Heazlewood, tile 
country, to within a few miles of Corinna, is, praetically, 
a lofty plain, 800 to 1100 feet above the sea, rising in 
parts into high hill~. Deep and precipitous gurges lwve 
been cut in this plain by the Savage, Whyte,and Heazle­
wood rivers, with tht'ir tributary creeks. 

General G.ology. 

The stratified rocks alon~ this traverse he-long to different 
geological system.. At the M,. Bischof!' end are highly 
inclined and contorted slates of, probauly. the lower 
Silurian, ~ucceeded further west by fu:-.siliferous sandstones 
of miudle Silurian age. The bed-rock further to the 
west, from Long Plain to Corinna. consists of slate and 
.andstone. interrupted only by 'he Whyte and Rocky 
rivers' belrs of schist. The slate~ and ~alldstones nHly be 
lower Silurian, and the schists still older. No light is,. 
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thrown upon their age by any discoveries of fossil.. The­
slates and sandstones are 1\ stratified series. Hnd ha ve, aa a 
rule, been subjected to regional metam "phisro. Th .. : 
Mt. Bi.cboff slates an>, perhaps, the le.st altered; and 
those on the Long Plains, the most 00. The Rocky 
Ri.er hornblende gneiss, and schists have been intensely 
metamorphosed and reconstrncted, and they woul,lappear 
to have originalll been eruptive rocks, though any definite 
genetic theory ,s at present attended with uncertainty. 
Long subsequent to the formati"n of' th .. Hocky River 
gnei .. , 1 think we mlly take it that. the whole of' the 
lower Silurian (nr, to U~ a term denoting our ignorance 
of their aKe, Cambro-Silurian) sediments underwellt 
,'arying degrees of metamorphism at the close of or after 
tbe lower Silurian period, for the middle Silurian saod- , 
stones at the Heazlewood, t,eyond being hard and crystal­
line, do n"t bear the marks of severe n.gional meta­
morphism. The fossila in the latter ba ve been preaerved 
as tolerably recognisable casta, while all tracea of life 
appear to have heen obliterated in the more altered strata 
of the older date. These older slates and sandstones on the 
Long Plain, &c., are not only i"terpenetrated witb silica 
ill veins and sheets, but often so saturated with it as 
to be simply quartz schists, the laminm being entirely 
quartzose. 

Subsequent to the middle Silurian, basic and ultra­
basic eruptions or intrusions took place, penetrating and 
displacing the buried se.limentary strata, and forming su b­
terranean masses and dykes of gabbro, peridotite, and 
pyroxenite. There is no evidence that these deep-seated 
eruptions ever reached the 8urface, for we see DO ancient 
bawts in this area, unless the diabase porphyrite at the 
Magnet Mine is regarded as a lava sheet. The gabbros 
and allied rocks occupy tbe central part of the field, from 
7 miles west of Waratah to the creek at the 19-mile: 
consequeutly, witb the strata into which they bave pene­
trated, they form .. zone 12 miles wide from east to west. 
This group of rocks has become much serpentinised, the 
magnesian minerals pyroxene and olivine baving been 
converted into serpentine. The beautiful green alld 
mottled specimens found near Beaconsfield, in the Forth 
and Dundas districts, are not com won here; still, 
some varieties are pleasing. Bastite, tbe serpentiuous-
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modification of enstatite, is frequently seen in the serpentine 
flerived from pyroxenites and norites. The pyroxellit.es 
and peridotites do not forlll large ma"~ps of rock like 
gabbros, but dykes and marginal modifications of the 
gabbro bodies. They sometimes have the .ppearance of 
traversing masses of serpentille, a.q well as intruding into 

"'sedimentary strata, but they are all of one geological age, 
and may be interpreted as differentiations and protrusions 
from the interior of the gabbroid magma before it had 
""nsolid.ted to the core. There may be 80me slight 
tlifferences of age, chronologically, between these dykes, 
but geologically they belong to one and the same eruptive 

·.eries. Mr. Goo. A. 'Valier, Lecturer at the Zeehan 
'School of Mines, in writing to me res!",ctillg the relations 
between peridotites and gahbros. quotes Professor Le 
Conte's Elements of Geology, as follows;- " Speaking 
&,enerally, it may be .aid, tbat in the gradual cooling of 
f3uch a mass, the first to crystallise are the mure basic 
minerals. These crystallioe first in the outlying part., 
"",here cooling is most rapid, and then similar materials 
«ootioue to accumulate and crystalli~e there by migration 
of the more basic materials to the solidifying parts, leaving 
II more acid remnant in the rentre to solifJi(y last." MY'. 
'Valier then proceeds to say :-" As far HS my observations 
Ilave gone, I have always found the peridotite associated 
with serpentine 011 the margin of the gabhro. A nd my 
theory i~, that the serpentine (i.e. purt-! massive serpentine) 
i. an altered peridotite; and that the differentiation theory 
shows why the peridotite, Rud, consequently, ~erpentine, is 
always found Oil the margin of the gabbro." It will be 
interesting tu note occurrf'llces throughout the Colony, 
and ob,erve whether they tend to confirm tbis theory or 
otherwibe. 

Nowhere else in Tasmania is there such a rich assem­
hlage of rock varieties belonging to the ba.ic and ultra-basic 
division of eruplives, ac("orupanied, too, by numerous Jead 
alld silver bearing lodes. i::iome more e~tended remark. 
upon tbese rocks will doubtless prove acceptable. 

The Ga bbroid rocks include-
Gabbro proper (plagioclase + augite). 
Olivine norite (plagioclase + enstatite + olivine). 
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'The Peridotites include-
Harzbllrgite (olivine + enstatite). 
Lherzolite (olivine + diallag" + en.tatite). 
Wehrlite (olivine + diallage). 

'The Pyroxenite. inclode­
Diallagite (diallage). 
"Vebsterite (enstatite + diallage). 
Bronzitite (bronzite). 
Websterite-porphyrite (enstatite + diallage). 

The Gabbroid group belongs to the basic series of rocks. 
-with 45 to 55 per cent. silie.a, and the Peridotites and 
Pyroxenite; to the ultra-basic, with only ;39 to ~5 per cent. 

Gabbro. 
This rock, which is essentially composed of plagioclase 

felspar and a Ilyroxene (monoclinic, as augite or diallage; 
orthorhombic, as enstatite. bronzite or hypersthene), 
occupies,in the basip. series, taxonomically the same position 
as granite does in the acid serips. i.e., it is the plutonic 
member of the Sf'ries. The intrusive members are com­
prised in the dolerite (diabase) group, and the volcanic 
ones in the basalts (and tnplaphyres). Consequently, 
wherever we see gabbro exp0:-led ut sllrfacf', we 111:HY b~ 
sure that a vast amount of denudation has taken place. 
As the rock is a deep-seated one, nnd has consolidated 
uuder enormolls pl'es:mre, its tpxtnre a.IIU stru<'tul'e are 
granitic: thp crysfallisation is in hHg'El plates, th ... cl'ystal 
boundaries Leing' irregular. through thEl pl'eo::snre of adjoin­
ing crystals. The felspar is always fl baSIC one generally 
anorthite (Sp. gr. 2·,1;). sometimes bytowllite (sp . gr. 2'71) 
or labrauorite (sp.gr. 2'69) . 

As the g-abbJ'f)s have ve-ry generally t"uccumbed to 
serpentirlisation. it is nut easy to find fresh exposures, but 
Ihe rock call be ;;een at the side of the road about 14 miles 
from Waratah, a few IJUnd" ed paces west of the Heazle­
wood ore-shpd. Going up the Heazlewood Ri\'er past of 
the .riickel H ill, a flat Occur!; af the mouth of a crpek coming 
down from the- hills to the west. This delta is strewn 
whh large stones and boulders of basic and ultra-basic 
rocks, which must have been swept down to their present 
resting-place by heavy torl'ential streams. It is a rernark­
.able coflection of such rocks as sC'rpentine, gabhro, Iwrite, 



saussurit£l', chromic iron ore, &c. The saus!"uritic gabbro­
is a particularly handsome rock, in which the felspar has 
been converted into milk-white sNllssnrite. lea\'illg the dark. 
crystals of pyroxene ~cattered thrungh its mas!iI. SOlue 
of the nykes. too, between the seven alld 10 mile pegs on 
the Waratah-Corinna road, appear to be gabbros. 

Peridotitl's and Pyr(}x~lIite$. 
These are the plutonic ultra-basic rocks, COlllpO~ed 

either solely of pyroxene (pyroxenites) or of' pyroxene com­
bined wilh olivine and (or) hornblende, as in the peridotiles. 
There are dykes of this series at intervals all along the 
main ruad froUl the 7-mile to the 12-miJe. It is lIut 
alway~ erusy to see what country thetile dykE's are rUlloing 
through, but I coulrl ~ot1letirnes SE'e that they WPTe 

bounded by decayed igneous ruck with spherOidal Of COII­

centric weatherillg, most likely gabbro, originally. Not 
infrequently the intrusions are through sRndstones and 
slates. From J upp's westwards the rock on the road, for 
about a mile, is amphibolite, afterwards serpentinised 
bronzite or bastite, and then passes into a more decided 
serpentine. There is a good deal of pyroxenite W _ of 
the bridge across the Heazlewood River-sometillies pure 
pyroxene,at other times,a websterite (diallage and bronzite).. 
These rocks and serpPlltine continue westwards all along 
the road cut in the side of the Bald Hill, as far as the 
19-mile gully, where the serpentine, .Iightl..y asbestifol'm, 
comes to all end, and is succeeded by dark l:jiiul"iali slates. 

This great mass of ultra-basic rock is intersected by 
dykes and veins containing silver-lead ore, copper, and 
nickel ore, and is the home of the osmiridiulD fuund in 
slDall quantities in the alluvial of the rivers. Chromite, 
found in the sanJs of the Heazlewood and Arthur livers, 
is also derived frolll the serpentine, and occurs, too, very 
plentifully, in the solid rock, but is not abundant enougb 
to form a workable ore. The various occurrence~ ot min­
eral will be alluded to below in the descriptions of the 
mines. 

Granites aud Syenites. 

The reIati ve a~es of serpentines and granites on the 
We~t Coast have never been determined with any degree 
of certainty, and 011 my journey I always had this question. 
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in mind. The mutual relations between these two groups. 
are not easily seell i II the field. 

Granitic or quartz porphyry rocks, in the form of elvan 
dyke.,appear at Mount Bischoff, where they aretin-bP.aring, 
and OCCUI" again at four and five miles from 'Varstah, as 
granitite and porphyritic gra,nitite. As far 8i'l can be seen 
the1' crop up from below the Silurian slates. Further west, 
at J upp's,and on the Heazlewood River.east of Nickel Hill, 
also un the Di~uverer section, syenitp , gl'anitite, horn­
blende granite, and hornblende granitite occur in the area 
of serpentine rocks, where they are evidently intrusive. 
Intrusions of granitic rock may be seen along the main 
road near the 14-milf>, and penetrating fOerpelitine on the 
track to the Heazlew'ood Mine. These occllrrellces .up­
port the inference that the granitic rocks are later than 
the serpentines, ami the indurated, flinty appeanl.Oce of­
the serpentine, near irs contact with grallitP, as Sf'en on the 
section north of rhe North Silverstrearu, near Zeehan. and 
at Trial Harbour, further confirms it. More observations 
are still required to enable this relation to be e.tablished 
as a general rule throughout the Colony. It Ulay be 
recommended to tho.e interesled in geology to pay especial 
attention to sections of serpentine Hnd granite contacts, for 
they often have a bearing on the continuance of lodes 
across the contact boundaries. 

The serpentine. are clearly subsequelil. to the middle 
Siluriltn, for they have lifted ~andstones of r hat Yge, seen 
above the S. side of the Main road, near the 14-l1Iile from 
Warstah. 

The geological systems represellted ill Ihis part of the 
Island, are as follow:-

(I.) Pre-Cambrian, doubtfully, at the Rocky and 
Whyle rivers. 

(2.) Silurian slates, and sandstones, every"" hel'e. 
(3.) Devonian, gabbroid, alld serpentine rocks intru­

sive into the aforesaid slate~ alld sandstones, 
and carrying copper, nickel, and silver-lead 
OrE'S. At a fater stage in this period granite 
aud syenite penetrated both slates and serpen­
tine, carrying, in some places, silver-lead, ill 
others, tin...ore. 

(4.) Jura-Trias.--The mesozoic dolerite 0" diabase 
occurred about a mile N.'V. of the Magnet 
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mine, not far from the old track from 'Varatah. 
Its structure is identical with that of the same 
rock in other part. of the Colony. 

(5.) Tertiary.-Tertiary sediments occur at Waratab, 
on the <Magnet range, Brown's Plain, and on 
the fall of the country down to Corinna, and 
they are all of pre-ba •• ltic age. A good deal 
of tbi~ country \Vas once covered by t1e coastal 
sheet of Tertiary basalt. The line of ronte 
from Waratah to Corinna was, approximately, 
its southern fringe. though, on the meridian 
of \Varatah, basaltic country extends further 
south towards the Pieman. At 'Varatah, we 
have a thick cappin)!.' of this lava at the town­
ship, covering up Tertiary sandstones, which 
contaill fossil leaves of the genem eucalyptns, 
quercus, laurus, and ulO1u:3. A bout 4 miles 
from \Varatah, on the old track to Corinna, 
there is a depo~it of Tertiary coal over1aid by 
basalt. It was bored into several years ago, 
to a depth of 14 feet, but only shaly coal was 
found, which burns with a bituminous smell, 
and has a good deal of ash. 

On Drown's Plain, the bed·Tock has It thin c()vering of 
<"'CJ.uartz-pebble wash, often cemented into a conglomerate, 
-which, in its tnrn, has been degraded, resulting' in tlH~ 
release of the pebbles. Thi~ conglomerate i~ firmly boun(l, 
and might easily be mistaken fOI' a palaeoz"ic deposit. 
I could never find the conglomerate itself in contact with 
tbe underlying slates which form the bed-rock. I believe, 
therefore, that the cement2tioll is purely supel·ficia!. 
Among the stones of the witsh are sun1e of quartz­
tourmaline rock, which must have COUle from a stanni­
feruus-granite area. The nearest lTranite which we know 
of, and the most likely source, all things considered. is tbat 
of the Meredith range, on the sOllth side of the W byte 
river, but the occurrence of the5le stonps high up above 
the 'Vhite, Oil its north side, is sjg'nifici~lIt of' the amount 
of' denudation which has taken place since Tertiary times. 
There i. a similar cement on Long Plain, 300 or 400 feet 
higher, but on that plnin the stones or quartz are angular, 
¥Jot water-worn, aud have most likely been derived from 
tbe laminre and lenticles of quartz abounrling in and 
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between the slates. It did not appeal' to me that the quartz: 
detritus .. en along the track on Long Plain, was at all 
water-worn; but dirE'ctly we callle to Brown's Plain the 
majority of the stones are smootlleU or rOllnded by th .. 
action of water. At the west end of BrflwlI's Plain a 
small patch of Tertiary basalt is cut through by the road. 
It is not more than 100 feel wide, but is evidently posterior 
to the qua rtz-wash. Hence the latter cannot be a recent 
or later Tf'TI-iary depo~jt, but, lDay be compared with the 
infra-basaltic 01" paTly Tertiary gravels f'ound in other parts 
of the Colony. Descending hence to Corinna, the pebbles 
become larger, and the drift itself looser and heavier, and 
extellsive terraces of a more recent wash prevail. In 
early tertiary time:i the sea covered the land here, and 
subsequent elevation of the land bas lifted the pebbly drift 
to its present height 

I now proceed to refer to the different mines. 

Mount Bischoff Tin Aline. 

This mine, situate on the slopes of Mount Bischoff,. 
which rises 500 ft. above the Waratab plateau, i. too 
well known to need descriptiun. The present company 
was fOllnded in 1873, nearly two years after the first dis­
covery of tin ore by.Tames (" Pbilosopher") Smith. The 
mine has been continuously diviuend-paying since 187~, 
the total dividends paid to date being £ 1,674,000. The 
toral tin ore obtained to Jate has been 57,358 tons, value 
£3,316,528. The output of ore for the past twelre 
months has been 1945 ton., tbe average of stuff treated 
being about two per cent., and the ("ost of mining, crush­
ing, and dres.ing, 58. 7d. a ton, of stuff. Work is being 
carried on at the White, Brown, and Slaughter-yard faces, 
and prospecling on the Queen 10Je and from the main 
tunnel. The state of tbe luine-works is fully described in 
Mr. Kayser's half-yearly report', and I need only refer to 
the geology of this remarkable depo,i!. Several writers 
have tour:hed upon this frow time to time. See 
Stanniferou8 Depol!-its ofTasmtlnia.: 

Truns. R. S., New South 'V~l{'s. S. H. Wintle. 1875. 
New York Year.Book of Minera-

logy. G. H. F. Ulrich. 1877. 
Quarterly Journal Geo1ogical 

Society. Ch ••. Gould. 1875._ 
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Gesdlsch.tt. 
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istrict. 
Pro<:. Roy. Soc. TtLsmllnia. 

<Gt:ology of TtLsmanilt. 
Jack's C:leolo~y of Quet'llshtnd. 
Auat. ASfi. Ad. Science. 
Proc. lust. Civil En~ineer8. 
-Catalo~ue of the MlIlerals of Tas 6 

mamA. 
Introduction tothe Study of Minem--

logy. 
Proc. Roy" Soc. TMmania. 
Louis PhIllips' Ore Deposits. 
. Zeitschriftder praktischen Geologif". 

O. von Hath. 

G. ThurPD.lI. 
A. von Groddeck. 
R. M . .JohIl8ton. 
A. W. Clark •. 
H. W. F. Kaner. 
Kayser &. Pro·vis. 

W. F. Petterd. 

F. M. Krause. 
Twelvetrees &. Petterd. 

W. von Fircks. 

1879. 

1884. 
IBB5~ 
IBB~. 

IB92. 
1892. 
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1895-6. 

1896. 

1896. 
1897. 
1896 . 
1900. 

The various allusions and descriptiolls date from different 
St8gP~ in thr history of the mine, alld it is only of late 
years that some approach to a comprehension of tbe nature 
-of the ore-deposit has been 11Iade. 

In the first place, we mu,t premise that below the 
Silurian slates there is a hidden granite mass, which is the 
source of the tin, and which has communicated with the 
-surface Ity means of intrusive quartz porphyry or elvan 
dykes. Opinions have differed as to whether the ore­
bearing ground is a hot-spring deposit, or the plug of- a 
volcano. 01' it sttlckwerk; but microscopical analyses of the 
'Ores and rocks have recentl.v throwlI great light upon the 
suhject. The aforesaid dykes bound the Brown Face 
deposit, near the top of the moullhlin, on three sides, and 
<lip towards the enclosed central area. This underlay 
suggests that they will form junctions in depth . The 
central area is fiS$ured slate, and has been worn down into 
the form of a basin, which has collected the gossanous and 
-stanniferons waste of the dykes and their contained veins 
for countless ages. The iron of the go,"an has, apparently, 
been derived from the pyriles abundant in the dykes, and 
,trial., 150 feet below tbe floor of the Brown Face, have 
shown pyritic veins carrying- tin ore underneath the gossan 
formation of the face. The veins are, no doubt, con­
temporaneous with the d~kes, dykes and veins belonging 
to one eruptive phase. 'I he ground enclosed by the dykes 
is fissured by these veins, in which the tin is largely 
H8:oOociated with iron pyrites, an association which prevails 
.,l""where in the district, notably in the North Valley. The 
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Queen lode h •• the appearance of being subsequent to the 
quartz porphyry dyke, whi"h it traverses, but still belongs 
to one 8ml the same !"eries of intrusions. I believe the 
jUllction of the dykes in the heart of the mountain i~ still 
below the triNI drives made underneath the Brown Face. 
It i. impossible to predict exactly what will occur at the 
intersection, but the normal stanniferous contents of the 
dykes are likely to improve at tbat point. We must bear 
in mind, however, that, while the detrital deposits worked 
at the three faces average between two and three per cent . 
or cassiterite, the stanniferous dykes themselves are very 
much poorer, and a good deal of enrichment would be 
required for t,he solid dykes to yield a payable return. 
The detritus and gossan forming the ore-body of the Red 
or Brown Face may be described as an immense mass of 
.. tural concentrates, which have been worked by the 
Bischoff Company for over a quarter of a century, and 
remain sti ll unexhau.ted. 'Vith the lap •• of time and 
eontinuous work the basin will be empfied of its stanni­
ferous contents, and the solid dykes and veins will consli­
tnte the material to which the owners will have to look for 
their supplies of ore. 

Referring briefly to the petrological side of the subject, 
] llIay describe the ground mass of the dyke r()ck~ as 
being granu lar quartz, sometimes fersitie quartz and felspar, 
and containing scattered crystals of the same minerals . 
Magnesian mica has not been found in it, ~llt some 
secnndKry white mica occurs. I invite particular attention 
to this. for it thus differs, mineralogically, from the nearest 
granites. The nearest exposure of granite rock is on the 
:road to Corinna, 4 miles from Waratah, where it is 
.trongly porphyritic, with abundant dark mica. Its 
porphyritic cryst"l. are orthoclase and plagioclase felspars, 
magnesian mica, and quartz, in a groundmass of ortho­
clase, qnartz, and mica, all three mineral8 occurring as a 
seoond generation. A mile furthpr on the same road, at 
Wombat Hill, the granite (more strictly, granilite or black 
mica granite) is composed of the same minerals, with the 
addition of a little green hornulende. Ahout here, too, 
black tourmaline rock is associated wilh the granite, and 
this type of tourmaline is also not llIet with .t Mount 
Bischoff: It is cunsequently probable that the Bi..,hoff 
dykes intersect not only the slutes, but .Iso the peripheral 
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portions of the granite directly below them, proceeding­
from a deeper unconsolidated part of the granitic magma. 
Such dykes are called, in Cornwall, "elvaIl8," and though 
excellent al1.thorilies have cast discredit un the term, tiJere 
rcally does not .. em to be any valid objection tl) its use, so 
long as we attaeh to it a definite and well-understood 
meaning. Rutley uses it very well as a group name,· 
thus :-

Acid Series (Silica, Dt'er 66 010: Ort/lOelastic F./­
spars), 

Vole.anic (Rhyolite Grollp) -Obsidian, RhyoliTe . 
Dykes and Sills (Elvan LJroup),-Felspar porphY"Y~ 

Qua.rtz porphyry, ~ficro.Granite, Ppgmatite. 
Plutollic (Granite Gruup).-Grallite anJ Grdnitite. 

The elvan dykes have heen invaJed by /luOl·ic and borie' 
vapours duting the consulidation of' the rock, and thesa­
have top<tzised and tourmaIilli~d it. ') he topaz is. 
developed in three forms-columnltr, prismatic, and I 
amorphous. The columnar form is in radiating aggre­
gate;<, and has received the name of pycnite. Both th" 
radiating and r.rismatic forms prevail in the rock of the 
Queen lode. fhe amorphous, or allotriomorphous, variety 
is developed where topaz has replaced the rock as a whole. 
The quartz sinter found at :MI. Bischoff has been thought 
to indicaJ,e a derivation from volcanic springs, but Ihis is a. 
misinterpretation, for there is no volcanic rock associated 
with the stanniferous deposit.. The so-called sinter is an 
aggregate of quartz crystals, which are often coated with 
a cloudy peripheral zone of pseudomorphous topaz. This 
topaz elfervesces slightly with acid, This exhibits & 

second conversion, that of topaz into prosopite, a double 
fluoride of calcium and aluminium. 

The tourmaline at Mt. Bischoff is a green variety, and 
was at one time mistaken for chlorite. Min ute rods or 
needles of this mineral sometimes fill the whole of the 
interior of crystals of felspar, This proves the .. condary 
natUJ'e of the tourmaline. 

These ob~el'vatiuns permit conclu~iolls to be drawn as 
to the relative ages of the minerals concerned in the com­
position of the dyke-rock. In many instances, topaz and 

• Gran"tes and Greer:&tonf8. F. Rutley. Page 1a. 
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tourmaline have replaced both porphyritic felopars and the 
quartzose groundrnass. Professor von Fircks infers from 
his examinations that the tourmaline is of a later d e 

--than the topaz and cassiterite, and remarks that he has 
noticed it contemporaneous with siderite. It is quite clear 
that we have here a good example of pneumatolytic 
action, but it is difficult to separate physically the moments 
of topazisation, tourmalinis-ation, and filial consoliJation, 
for the dyke, as a whole, or in parts, must have retained 
still some degree of viscosity IVhile this complex process 
was going on. 

The following is a list, drawn up by Mr. ,V. F. Petterd,· 
of the minerals known to occur in the M t. Bischoff 
dyke. :-

Apatite.-Occasionally obtained in small crystals 
which cau be recognised with unaided vi5lion. 

A.rs~nopyrite.-In considerable abundance in the 
lower levels. 

Arsenic, Nativl'.-As narrow blades and patches 
between the laminre of ::-iderite, fluorite, and 
pyrites in lower level North Valley workings. 

Azurite.-ln bunches of minute crystal8, in. the 
Brown Face, with malachite. 

Cassiterite.-Colour invariably intensely black. 
Chalcop:;rite.-The massive form, only known 10 

limited quantity. 
(,opi.rtpite.-As an effiorescence in the older adits. 
Coppa. Native.-As thin foil interbedded in fissures 

in t he ~1ate, adjacent to the elvaTl'. 
Cyanosite.-On the roof and sides of adit, North 

Valley. 
Disapo1't'.-I n the Stanhope mine, but not abundant, 

as shilling, flattened. and brittle prisms of a 
yellowish-brown colour. 

Fluorite.-Variety chlorophane. Somewhat plentiful, 
occasionally in irregular masses without distinct 
crystallisation. 

Hematite.-Variety Reddle. The common matrix of 
the stanniferous portion of the surface workings 
of the mine. 

LimonUe.-Also abundant . 

• Proc. Roy. Soc. Tasmania, 1897, pp. 126-128. 
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LitllOmarge.-Commonly soft and unctuous, more or ­
less coloured by ferric oxide. 

Malachite.-In tbin coatings and patcbes in gossan 
at the Brown Face. 

Melanterite.-Incrustating in the old aditB. 
Monazite .-In aggregations of small crystals of a 

light brown colour, with wolframite in the 'Vest 
BischofI'. 

Muscovite - The unaltered mineral is extremely rare. 
Orthoclase.- Can only he distinguished by optical 

characters. 
Plwlerite.-Met witb in Ulasses in the Stanhope 

Mine. I t is an extremely soft aggregate of 
minel-al scales, with a glimmering lustre. 

PYTolusite.-The earthy variety is commonly inter­
mixed with limonite. 

Pycnitt_- Tbis form of topaz is olle of the most 
characteristic minerals of the .Bischoff elvans. 

Py,·ites.-Abundant. 
Pyropllyllite.- Very plentiful, in agg-regated, fibrous, 

radiating masses. 
Prosopite.-On the western side of the surface 

workings tbis substance is abundant. It usually 
forms a kaolin-like friable mass. 

Quartz.-Of common occurrence. 
,siderite.-In opaque. interbedded, obtuse rhombo. 

hedra of large size, of a yellow-brown colour. 
Sphalerite.- Rare, in small patches, with pyrites and 

the last. 
Stil[Jltnoside1'it~. - Occasionally met with as thin, 

varnish-like incrustations of extreme thinness, 
and of an intensely black colour. 

SulphuT.-A soruewhat large pocket was met witb in 
the Brown Face. 

Topaz.- Tbis bas only been detected of microscopic 
size. 

Tourmaline.-Invariablyof tbe peculiar dark-green 
colour cbaracteristlc of Bischofi'. It is usually 
in felted masses of minute crystals, which rarely 
exceed 18 mm. in length. • 

Vivianite.-Has heen obtained in groups of crystals 
in small fissures in the rocks in one of the adits, 
and also in amorpbous, clay-like masses. 
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Woiframite.-In the \Yest Bischoff. intermixed with 
apatite and quartz. 

There are evidences of underg'round tin sources for 
some distance froID l\lt. Bischoff. There is tin ground at 
tbe 'Yhyte River, !O miles from Waratah, and the metal 
is lIIet with at the foot of the Meredith Range, to the 
south of Mt. Hope. Alluvial tin ore is found at-

Webstd. Wurkings. 
This is a claim covering five 40-acre blocks, five miles. 

out from Waratnh on the Corinna Road, and a mile south 
from the turn-ofI'- first across a small button-grass fiat, 
thence t.hrou~h scrub. The sections are situated along a 
creek, which is considered to be a tributary of tbe Cold­
strearll, one of the bead streams of the Huskisson. This 
creek is bordered by flats covered with stan niferous wash 
from six inches to three feet deep, averaging, perhapsr 
about two feet, though it has been estimated at 2 ft. 6 
inches. The fiats altogether are about six chains wide by 
a mile IOJlg. In the creek, tlte wash, as a rule, is shallow, 
but in places I could""" it was It feet deep. Sundry 
hole, over the flat denote former prospecting. Some of 
thp groulld, about a chain in length by half a chain in 
width, was worked several years ago, and three-quarters 
of a ton of tin ore is said to have been got out. In 
'\i\' ebster's worked ground 1 saw some narrOw veiniets of 
pure tin ore in the granite. as thin as a knife-blade, up to 
a quarter of an inch thick, aud in the creek some dishes 
were washed, the prospects frum which were afterwards 
weighed, with the following result. :-

From creek ............ 2t ounces per disb. 
.. "............ f ounce " 

From old hole ........ t" " 
This would give an average value of from £600 to £700 
per acre. I should say tbe estimate of It ounces to tbe 
dish is a conservati\'e one. Mr. Downie took several 
prospects, which he reports as not less than two ounces to 
the dish, and, in two instances, even six ounces. The 
question tben becomes one of cost of raising. Tbe bulk 
of the mineral is a fine-grained grey ore, tbough in tbe 
creek which runs through wash about a chain wide, it is 
pretty coarse. A II tl :e di,·t would have to be lifted. as it 
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'is too Aat TO g'"OU lid-sluice. A track or n tram could be 
made to COn1lf"ct the claim wirh filt' \Varatuh main road 
without any difficulty, as the ground rises gently towards 
that road. The great drawback is the quantity of scrub 
and fallen timber. The scrub can be got rid \)f without 
much trouble, by letting it lie a year or two and then 
firing it, but the trunks of fallen tl"ees whjch encumber 
the ground and creek will be extremely difficult to haudle, 
and will prove a formidable impediment. If these 
Qbstacle!' can be overcome without excessi\,f' cost, and 
further prospecting confirms the re~mlts()btaiJled OHIllY yisit, 
the present time would be a favourable one for exploiting this 
.claim. 

The bedrock is a fine-grained grey gJ'anite with porphy­
ritic felspars, abundant dark mica, and a little muscovite. 
There is a good deal of !~e tourmaline in the wa..,h , often 
seen enclosed in fragmentl:'l of reef quartz. 

Ten-mile Tin claim at White River Bridge. 
This is on a smaH flat about a mile south-we:o.t of 

Green's Whyte RivtT Hotel, and j" I'eached by walking 
along the old Godkin tramway. The \Vhyte River lies 
to the N . W. of it, and it is bounded on the S.E. 
by a high hill ridge on the top of which the Khaki adv~n­
turers have commenced prospecting some stanniferous veins 
since my visit. The tin-bearillg ground at the foot of the 
hill is a.bout 500 yards wide, and seems to run up the 
slope a little. but gives out to the west, for tin i ... nevel" 
found in the river. It was. \\orked l"ecPlitly by the " Phyte 
River Tin Mining Company, bllt a lot of their ore was 
lost by allowing the stanniferous clay to uall and roll down 
the race, collecting tin as it went. I saw many of these 
clay balls: it is evident the ground call not be workeu 
without puddling. As a till shuw, the cl).\im has pec-uliar 
features. The material is not alluvial. but a yellow clay 
formed in situ by the decomposition of the bedmck, ' 
which is serpentine (?). In places there are ten feet of thi. 
clay, resting upon rotten serpentine rock, and up the hill­
side as much as 14 feet are said to have bep.n pas.ed 
through witbout bottoming, but the aveJ'age depth on the 
eat is from one and a half to two feet. The included 
stones are ang ular, not water-worn, and the tin is crystal­
line, with the angles very slightly smoothed, and adhering 
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often to sharp vein qual'tz. The tin ore has not beeD 
brought fi'olll a uistu,t1ce; on the other hand, 110 tin bas 
been observed ill any of' the numerous quartz vein::! which 
inter~ect the bedrock. Several large, loose IUlllp:' of lode 
quartz, very rich in tin, ha\"e been foulld, ami this fact 
indicates the existence of a tin lode neal' by, but up 
to the pl'esent it has been searched for fl'uitit':,sly . No 
olltcrop is visible allywhere, allel from this I infer tlwt its. 
discovel'Y will be difficult, lor it has most likely ueel1 
plaupd dow II by denudation to the level of the hl-'dl"llckr 
ancl it will lIot be found lIntil the lattel' is exposed lott the 
proppr place. The presulIIption that sllch a lode exist:-o II). 
thf' Ilpig-hbuUl'hood is next to a certainty, and ought to 
illcite systema tic search for it, as the quality of the frag­
mental veinstuH' leaves nothing to be desired, Serpentine 
i"i all unusual rock f(lr ,in-OI'e vt~ins, and the bedrock,. 
though looking- dpcide"ly .erpentinous. shollld be careflllly 
examined to establish its lIature definitely, At any rate,. 
the veins have prucf'eded from adjacellt gran ire, and 
higher up t.1le hill are Siluriall clays and sandstones_ 
Granite rock is !lot seen at ~urface nearer than the Mag­
net and 'Meredith Ranges. the nearest, half a mile off. 
In this g_'oulld excellent pl'u~peds are obtained from tbe 
grass-roots, and H. few dishe~ were washed 011 my visit. 
P €,l'hapi' the whole flat would average half an OUllce to one 
oUlice pel' dish,\Vater for working can be brought from 
the 'Vhyte Ri~er by going one and a half miles further up­
stream, The depusit is not of any magnitude, but a few 
men, either 011 tributp, or working un their own account,. 
mi~ht do fairly well. Leaving the tin deposit .. , which are 
so lILtimatelv conne(·ted with g"ranite, we come to a series 
of tIlines w hose ores are associated with uitra b~ic rocks 
and the serpentine derived therefrom. Though I hey are 
nut far from granite rocks, the fissures or ol'e-challllels are 
devoid of free silica, but filled with ultra-basic dvke-matter 
which can ha \-P (" Hue olily from similar rock magma. 
SUeil miDes are the i\Ltg-net, Confidence, Wa.shington 
Hay, and (-ertaill min(:os of t Ile Heazlewood group . 

.A little before reaching the turn-oft' to the ~r agnet, a 
strollg' lode crops out on the south side of the road, carry­
ing a little pY'·ites. This will most likely be a silver-lead 
lode, though there is no distinctive mineral noticeable in. 
the ollter'op. Though this lode is barren <tt surface, it 
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might vt!ry well be prospected, travel"Sing. as it does, a. 
'knowli mineral di~trict. 

Th •. llagnpt Silver-lead Mi" •. 
This uune OWII5 two sections, foul' miles west of \Varatah, 

8S the crow tlies-Nos. 370.1>-87111., :20 flf'res, and 21J75-
91 M., -10 acres. The mine works are ull the 20-acre block, 
and are rrooee<ling principally ill 'he direction of the 40 
acre., The property can be reached froUi Waratah by 
the old track to Corinna, in Hbout six alld a half miles, if 
a little Tough walking is Tlot objecteu to, but the must 
convenient appruach is by t.he macadallli~ed \Varatah­
Corinna road. to near the 7-mile peg, and thence by the 
company's tram-line, t.wo and a half miles in lellgth, 
which leads into the mine. The company is IIOW having 
a route surveyed for a steam tramway to ('Ollnect with the 
Emu Bay railway line a little be low \Vnratah. in auout 
-eleven miles from the mille. The proprietors have hither­
to been consigning their first-class 31'gentiferous learl ol'es 
only, maintailling the stalldal'd contents at abuut 90 oUlI('es 
silver, and 25 per cent. of lead, per ton. The ores .. llIpped 
have alio carried about one and three-quarter dwL .... of 
gold per ton The declared policy of the cOlllpallY i, to 
extend the scale of operations by sending' to llHtl'kpt the 
lurg-e quantities of gossan ores whieh have beeu discI used 
by the workiug's, out left untouched, so tal', t(H' ecolIlJmic 
reasons. An alternati"'e which has bepn put funvRl'd is to 
smelt the total produce on the spot. III view of'the risks 
and losses so often attendant 011 the inceptioll of llleralhu'­
gical works, this alternative is not to be recolllmended. 
The new traulway is intended to provide the Illean ... of 
conveying the incr'eased output economically to tilp rail­
way line. The go~san Ores., fJ'OIll their fluxing' pl't'perties, 
are III fit vour' with lead-smeltel's, ;LlId when the proposed 
tramway is completed the compauy allticipate being ill a. 
pO!'i1itJll tu maintain a large regular output of ore, illcreas­
ing lip to tOOO tons per month. 

The position of the mine is 011 the south-eastern s-lope of 
a part of the Magnet Range, which itself is a continuation 
of the Meredith Range. The Waratah-Corin"a Road 
passes over a saddle between the two at the 7-mile. The 
Magnet Range is not a geological ullit. the result of' 
upthl'OW, for it consists of widely-different rocks, slate, 
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sandstone, diabase, pyroxenites, &c, It is only a geo­
graphical feature of the landscape, due to long-continued 
denudation, combined with the progressive elevation of the 
land which the northern paJ't of Tasmania has undergone 
since middle Tertiary times. 

The geological formations represented on the range may 
be stated as follow, in descending order-

Recent.-Alluvial with waterworn tin, on North Magnet 
section. 

Tertiary.-Basalt, along the old Waratah track, half a 
mile from the mine. A vesicular olivine basalt, 
similar to that at Waratab. 

Brown coal, on the old track, two 1lIiles from Magnet 
Mine. U oderlies the basalt. 

Mesozoic.-Dolerite (diabase), north of the old track, 
a mile from the mine. 

Dtvonian..-Granite. 
Websterite-porphyrite, the :Magnet dyke. Much 

dolomitised . 
Orbicular or spheroidal 'Vebsterite} hanging-wall 
Diabase p""phyrite = variolite side of dyke. 

Silul'ian.-Micaceous sandstone, on foot-wall of dyke. 
Slate, west of dyke. 
Quartzites, on tram-line south of mine. 

It is quite possible that some of these references cannot 
he sustained with absolute certainty. The granites in 
differellt parts of the Colony al'e assigned to the Devonian, 
chit'tly 011 the eviJence of granite intrusive in the upper 
Silurian, at Middlesex. Granite rock, in tile form of a 
sphprulitic felsite dyke, traverses the middle Silurian, at 
Zeehan. Nowhere in the Island does it penetrate Permo­
CarL)olIiferous ~trata: on the contrary, erratics are enclosed 
in th~ lowel' beds of that system. hs range is consequently 
confilled to the time between the Perillo-Carboniferous 
and U ppe" Silurian. I have placed it as the youngest 
member of the Devonian, because, elsewhere, we have 
reason to belie.ve it intrusive into the serpentine and pyr­
oxenite rocks. 'Vhetber the gabbrolj and pyroxenites are 
Lower D evonians or uppermost Silurian cannot yet be 
settled. At l)I'esent we can only conclude tbat they are 
younger than jliddle Silurian, fur in the section beyond 
the 13-mile, on the road through the Heazlewood, tbe 



serpentine impinges upon, and raises (ussiliteJ'Ous !3andstone 
of that age. 

The great feature on the ~Iagnet property is the wide 
dyke of eruptive rock (porphyritic websterite), enclosing 
the lode or veins of argentiterollS galena. This runs 
through the Magnet ground, with a mean bearing of N. 
26" E. It continues into the North Magnet section till it 
i. lost unde,' Si lurian strata, half a mile nortb of the North 
Magnet Mine. It has not been seen further in that 
direction, and has either come to an end there, for dykes 
do not coutinue indefinitely, or has been fauIted, or for 
some reason has not reached the surface beyond that point. 
In the other direction it has been traced sontbwards as far 
as the Magnet Proprietary section, where a shaft bas 
been sunk over 60 teet Jeep on its gossanoll~ outcrop. 
The stut!· on the beap at mouth of shaft consi8ls of slate 
and greenish eruptive rock. From the yellow websterite 
rock, a rew yards north of the tl"ack, I infer that the 
shaft is on or near the dyke-line, aud I do not under­
stand why the Proprietary people do not prospect their 
ground. 

The dyke On the Magnet section is J6U feet wide, and 
courses, for the most part, Along It line of ('onhlct, being 
bounded 01) the east by micaceous sundstone of Silurian 
age, and on the west by a dark amygdaloidal and nodular 
variolite. The relations of this variolite are ill-understood. 
It apparently constitutes the selvage of a band of diabase­
porphyrite, the only felspathic rock in tbis igneous complex. 
'1'he dyke does not always keep to the contact boundary, 
for it is separated towards the south froUl the variolite by 
a seam of slaty pug of variable width. This comes in 
from the south like a wedge, gradually widening out in 
that direction . I think this arises from tbe dyke being 
bounded there on the the west by slate country, as IS seen 
very well on the surface coming down the bill frol11 Pasch's 
trench, where we have slate on the west side. and sand­
stone on the east side, of the dyke. The sandstone is 
decidedly hardened by contact with the intrusive ,·ock. The 
dyke-rock, in its freshest parts, is dark green in colour, 
compact and tough, with po"phyritic crystals of pyroxene 
(enstatite and augite). For its absolute determination a 
specimen was sent to Prof: H. Rosenbusch, at Heidelberg 
the greatest living authority in petrology, and he has, aft", 
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microscopical pxamillation, pronounced it toO be websterite­
porphyrite, i.e ., porphyritic websterite, a pyroxenite com­
posed of the two varieties of' p)"roxene enstatite. His 
determinatioll of this exceptional rock is so valuable tbat I 
quote IllS relliarks :-

•• If we follow the rock back to its original and un­
altered state, we shall find phellocrysts of bronzite or 
enstatite (1I0W bastite) in a ground mass of rhom uie and 
monoclinic pyroxene!:! (now a mixture of serpf!Htine and a 
chlorite minel·al). It is therefore a por~hyritic form of 
websterite-a websterite-purphyry. Its Ilea rest relations 
are cf"l'tain brollzite serpelltines (wi thou .. oIh-ine). In the 
strU('fure of the groundmass it respmbles the South 
Ahican kimberlite and the mica-periuotites of Kentucky, 
described hy Diller. In this purily of form the type is 
quite new to me. An analysis is veJ'y desir-abl€. It must, 
fi"ee of wHter, give the formula of the Mg-l:<'e B1etasili­
cates, allli exclude oJ'thosilicates. A I :.!O:~ would only be 
present 111 lOlllull quantity. Alsu, eao would not be 
prominent. .• 

The dyke hus nnd(;'rgone ,'ery general decolllpo~ition, 
being part Iy dolomitised, and contains a good deal of 
calcite as well. It is stained l'~lle g'reell OVPI' con~idel'able 
areas. This colour has beeu ascertaint"u to be due both to 
chromium alld nickel. In parts of the dyke, particularly 
near the hallgiug and foot walls, the )'(,ck has been altered 
into purely white crystalline dolumite. :\11'. F. 0. Hill, 
Assayer at the Hercules Mine, has made an analysis of 
this dolomite, with the following result:-

per cent. 
CaO ...... 31'72 
M!('O ...... 15'60 
Fe ......... 3'92 
'I" ........ 1'80 

per ceul. 
Cn CO" ...... 56'64 
MgCO" ..... 32·76 
Fe CO , ...... ~·26 
Mn CO" ...... :j'76 

101'42 

Mr. W. A. ~Iacleod. B.Sc., B A., has also carried out all 
Rnalysis of the salUe rock, with similar results. 

The dyke is oJ'e-bearing lIeUl' its hanging-wall. The 
100twall portion has lIot been thoroughly explored. 'l'he 
uppel' part is oxidioed. being a felTo-lIIRnganese gO~:oIan, 
containing lead ("arbo llate. sulphate and ('hromate, with. 
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some galena, and good values III silver. 0'03 1>8" cent. 
arsenious acid has been found in the gossan, and it also 
shows antimony oxide, derived from the jamesonite 
(sulphide of antimony and lead) p"esent in 'he sulphide 
ore. The snlphares, carbonates, and chromate are sura 
indicators of the p"imary lead sulphide beneath. Mr. 
Alexander 01"1', F.C.S .. of i>ydney, has made the following 
aHalysis of a sample of the Magnet gossan ;_ 

Silica ....... ......... ............... . 
Oxide of iJ'on .................... . 
Ca rbonate of lime ............. . 
Carbonate of magnesia ....... .. 
Oxide of manganese ........... . 
('arbonate of le.d •.............. 
:;ulphur ........................... . 
l ·opper ........... . ................. . 
.-\.lumina .......................... . 
Moisture ......................... . 

--' Silver, 34 ounces. 

Per ccnt. 
12'00 
44'80 

1'50 
'80 

17'80 
1467 

'22 
Nil. 
6'liO 
1'20 

99·-!9 
= 

The western 01' hallgitlg'-wall portion of the dyke is 
-convellienlly described as the lode proper. There are two 
periods J'epl'esellted. There was an igneous eruption or 
intrusion when the molten dyke-material burst thruugh 
the adjacent rock, and a hydwthermal periou when the 
dyke rock was tJ'aversed aud pel'meated with metalliferous 
solutions. The process of deposit has been partly one of 
precipitation in small fissures; partly one of SlU bstitutiOD, 
as in tile cuncretiolJary and I·jug QI'es. Thu." we have 
within the dyke a hanging-wall ' and a foot-wall of the 
lode proper, and this is what is meant by thv .. e teJ'ms in 
the mine reports. The lode has been uriven upon oy 4 
levels ;-

No. I upper level......... 2M) feet 
No.2 level..... ............ 420 " 
Intermediate level . ...... 353 ,. 
No.4 level...... ....... ... 310 " 

The No 4. is 2"25 feet from slIl'face, on the uuderlay, and 
a lower level, 90 feet vertical below No.4, will be opened 

• Lead, 12'38 per cent. 
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~ut a8 soon as the tunnel now being driven from tbe N ortb 
Magnet •• ction gives access to thp lode. The width of 
tbe lode in tb. diWerent level. varies from 5 feet to 31 
feet, and i. estimated by tbe mana!!,er to a"erage 18 feet. 
The .hoot of ore at tbe level of No. 2 i. !J60 feet long: 
tbere is a block of ground to stope above this level of, 
roughly, 200 feet by 80 feet, and lIew developments have, 
I IInderstltnd, taken place since my \· i~it. The inter· 
mediate level i. 60 feet below thi •. with g-ood gossan ore in 
the north drive, and poorer ore in drive S. The 
bottom level has opened ac""",, to a 115·foet by ;loW-feet 
block of ground for stopin!!,. Where the No. 4 tunnel 
inter...,ted the lode, the ore i. beautifully banded with 
carbonate of iron, aWording, perhaps, tbe most striking 
illuO/ratinns of thi. structure to be found in tbe Colony. 
Frolll just behind the south end ill thi. level, the lode­
n·att .. wa. sampled re""ntiy. in bulk. and averaged, for a 
width of 20 feet, 58 0 ... silver, 10 per cent. I""d. Further 
back, the ... mpling bulked 60 oz •. silver and 16 per cent. 
lead The pnd is gOMany, and hl:l~snu,1I g-alella veins run· 
Ding through it. The north drive haU been suspellded at 
160 feet from 'he flat ~heet, nnder the impression that a 
slide had occurred, cutting off the lode, and a ("ross-cut \V. 
had beell put in hehind tbe facp, but I could see 110 e, idpnce 
of any fault her... Thp ore certaiuly gives out, 8nd is 
succeeded suddenly by white d4,lomite, as ill No.2, liut, 
at the OIost, all thar can be said iii that the ore-shoot ceases 
in this directioll. Hlld the drive has not ~n carrit'd fa..r 
enough to enabla even that to be said with satE-t.'". 1 
should recommend t.his drive to be coutinued. It is 
desirable that both ~. und 8. pnds shou ld be <lri.-en, 
so as to establish the true Ipnglh of the "re-shoot at 
this depth. The uprer level (No.2) has proved the shoot 
for a lun!!,er distance than tbis (N o. 4), and i. is highly 
improbable that tile pre .. nt lenb'lh of :"Jo -l is the measnre 
of the shoot of metal, for the ore pitches south, and we 
may thus expect its 8 _ limit ill rhe lower levels to be 
furthpr south than in the upper ones. It will take over 
300 feet of driving in each direclioll to bring rhe re3pec­
tive ends to the boulidarie;J of tbe section. 

The seeondary Ol'es, which predominated in the higher 
levels, and which are rlerived from tllp deeompo!'iti"n of' 
sulphide ore, are giving way to the latter as a depth is 
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atrailled at which the ag:ellcies of decolOpo~tion do not 
operate so freely. ~'Ietallife,.nll8 gOSSI;I.Il, however, is still 
descending at No.4 level, and has assayed up to 160 ozs. 
8iivel' ti),. 40 per cent. lead. The ratio of' silver to lead 
in the Magnet is sin~ularly COllstant, being ::$ to 4- of silver 
tu I uuit of lead. Ihis ilS a higher ratio than in tinY other 
mille in the Colony. The ratio of the Zeehun field is one 
or two of ~ilver to the unit of lead. In all pl'uuability the 
deep level from the North Magnet property will show the 
\()(Ie at. that horizon to cuntain a. goud deal more sulphide 
th;11I gossan, and once the horizon, vl-lguely called the 
wuter-Ievel, is reached, the deeper zone of purely sulphidic 
ul'e will be entf'red. If the chauge is not met with ill the 
lowE'/' tullnel, it lIIay be looked upon as impt-'nding shortly 
below thar. The fine body of f.tossan which exists in tbis 
mille, as much as 29 feet in width ill No. I level (south), 
and perhaps wider, shows l he oxidising action to ha.v~ taken 
place to a remarkable extent. It ha. been thought that 
the wate .. of the creek to the west of the dyke has played 
an iUlportant part in the formation of this g()$~all, and 
certaillly, if any quantity of water frolll that 8Our(~e has 
been percolatillg tor age~ into I he lode, it would contribute 
largely to tbe manufacture of g08san, and, in a millor 
degree, to the decomposition of the dyke-,'ock. This 
decoUlposition, however, and the traubfllrnHttion iutu dolo· 
mite, is mainly 3.,"soeiatet.i with the access of the ore-bedring 
solutions. In the dolomitic part of No. 4 are curious 
wires aud curved thread5 of lIative ~il vel', J'esulting, 
prolm hly. frolll the alterati01l of sulphide or arsenide. 

1 have been continually asked what 1 thi"k of the 1' .. 0-

speCf:oi of tbis mine in depth, but it is impossiblf> for anyone 
to p,.edi("t the behaviour of the lode beyond the limits of 
observat.ion. The low level from the N orth ~1agnet will 
set thp questi()n at rest, as far as the additional 90 fept are 
concPTlled. I see no rea~on why the present shoot of ore 
should not go dow II to that depth-a total of ail) feet 
vertical from the surface outcrop. It it cOllliuue down 
further than that, it will have a very fair length for an 
uninterrupted shoot of silver-lead ore, »lId it witl probably 
be accHwpanied by a correEpolldingly long exten~ion 
hOlizontally. There is 110 known physical cause to prevent 
its descent to an extl'eme depth, but that would be excep­
tiollul. If, however, the present size and quality of the 
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ore-shoot are maintained for another 100 feet in depth, it 
would mean an addition of at least 50 per cent. to 1 he 
present reserves. 

The dyke on its W. or hanging_wall side is bounded 
by a dark nodular variolite Illel'ging into vesicular diabase­
porphyrite. The exact relation of this rock 1.0 the dyke 
has not yet been settled. It is tbe only felspathic rock ill 
t.he complex, alHJ may tum out to lJe a later intrusion 
along the liyke-line. This rock has <lIso been submitted 
tc Professor Rosenbusch. who admits that it is a difficult 
one to cletermiue. He writes :_ 

" If a s.IiJe be made of the soft dal'k-green gl"oulJrlmass 
twhich is soft enough to be scratched with a knife), it call 
be seen to consist of a scaly aggregate, the scales of which 
can often be l'Pcognised as chlorite, with very weak double 
refraction, and optically positive: optic axial angle ,"eI'Y 
small. Pleochroism weak, normal = green for I'ays 
vibrating paralleol with the surface of the flake, yellowish­
white for those vibratillg perpendicular thereto. In it are 
lyillg colourless sections, variollsly bounded, but always 
with crystallographic contours, long, rectangular, alld 
prismatic, also nearly quadratic, extinguishing sometimes 
straight. sometimes oblique. In convf'rgent light these 
often show the emergenre of a positive bisectrix of a not 
very lal'ge axial angle, sometimes tbe emergell.1e of a 
negat~ve bisectrix of a very large axial angle. In the first 
case, 110 structure is recognised; in the second, a more or less 
seal y or fi broul! structure. Thei l' refi-active i IIdex differs very 
Httle from' that of' the maill mass, and there are IIftelJ .. een 
lying ill these apparent crystalsgreell heapsuf s('ales without 
any clear bou Ildaries,but passing into the rolourless substance 
aud baving the same optic orientation. In the colourless 
secticJOs there are also lying homogeneous alld homoaxial 
pseudomorphoses of chlorite, poor in Fe (Leuchtenbergite) 
after a pyroxene mineral, but I cannot say whether the 
latter was monoclinic or orthorhombic. Further. in the 
green mass, there are circular hollow spots (nearly always 
surrounded by cracks), which were no doubt originally 
amygdaloidal cavities, but are now filled with mixed 
chloritic and quartz spherulites of irregular architecture. 
It is quartz (optically + and uniaxial), not chalcedony 
(optically - and biaxial). Finally, in the groundmass, 
are little aggregations of iron ore, which I have not 



examined more closely . They dissolve easily in Hel.,. 
which also strungly atll:lCks the chlorite and leuchtenbel'gite. 
Now, if a ~lice be Illade through the noduleiO, which 
are much hardeJ' than the grouudmass, and sometimes 
cannot be scratched with the knife, here and there chloritic 
spots are seen, containing small sectioTls of chalcedony 
amygdllies. I Ilside the nodules is sometimes some ground­
mass. More frequently, however, the nodules eonsist of 
colourless substances. Large agg-regates of granular, or 
even radiating, quartz are seen, sometimes without any 
regular external boundary, sometimes plainly,aucl, without 
doubt, showing the form of felspar. These are replace­
ment metamorphoses of quartz afterfelspar, of such beauty 
as I only know in quartz porphyries. Between these 
pseudomorphoses uf quartz after felspar there are roughly­
radiate bundles and spherulitic crystals of felspar, which, 
from their optical behaviour, dearly beloug to orthoclase or 
ande8ille. They are partly cOllvel'ted illto Elel'icite, and, 
when this happens t.he nodules can be scratched with a 
knife. Finally, tbe nodules are much intersected by veins 
of quartz, the filling of cracks ill the rock. Iron ores are 
abs ent; but, from the often quadratic and trigonal outlines 
of the quartz aggregates, I believe we must conclude 
that the ores ha ve been removed and their place Taken 
oy qual·tz. After all said and done, I regard the rock as a 
characteristic v3riolite, but certainly in a much-altered 
state." 

Til;" variolite and diabase porphyrite rock, traversec by 
veins of quartz, exists as a band, about 300 feet wide, and 
is succeeded further west by a yellow-brown soft bronzitite 
or websterite, crowded otten with spheres of the same 
mineralogical constitution, ranging from the size of 
marbles to that of canuon-balls. These spheres, when 
broken across, show no cOlleretionary or radial structure, 
but are exactly similar in apparent texture and architecture 
to the enclosing rock, from which they are easily released. 
Pending complete microscopical examination, the rock 
llIay be called orbicular or spheroidal websterite or bronz­
itite-in any case, a pyroxenite. 

]\fr. W. F. Pelterd has supplied me with tbe following 
list of minerals met with at. the Magnet Mine ;­

Ang/"site.-In large crystals; some very fine. 
J(1mesol1ite.-O('rul'~ in fmall patches with the galena~ 
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GaZeno.--UsuaJly with a little antimony. 
Ce1·ussile.-Good tnacled crystals ofren met with. 
Pyronlorphite.-Small groups. 
Calcite.-Milk-white amorphous patches in dolomite_ 
Cassiterite.-In alluvial, at NOIth Magnet. 
Crocoisitp, 
Dolomite.-In tbe websterite dyke. 
Limonite.-Plentiful in upper levels. 
Massicot. - Abundant. 
Minium.-With the last. 
Mimetite.-In small brown crystals. 
Native Silv .. ·.-In hair-like bunches. 
Sphalerite.-Amorphous; not plentiful. 
A nlimonial Silver.-Species. (?) 
E71dtirltite.-M inute hexagonal prisms. 
Vanadinite.-Prismatic; colour, bright yellow-red. 
Bindlu'imite.-Pulverulent; plentiful. 
Stihllile.-Occurs as a gangue mineral. 
PsiZnmela7le.-Fonnd as-.lociatPd with Ii monite and 

bindheimite. 
The tObtl output of the mine, sold to date, has been 

1761 tons 3 cwts. 0 qrs. 2 lbs. silver-lead ore, realising, 
after all deductions, £20,62H Is. 4d. 

The mine, as it stands at present, has the promise of a 
bright career. The work done has proved the shoot of ore 
for 400 teet horizontal length, and at least 2:30 feet 
deep. The shoot is still going down, and its length, also, 
is not yet definitely proved. Judging from its horizontal 
extellsion, there is a justifiable expectation of continuance 
in depth. At the ti,ne of my vi.it, the blocks of veinstuff, 
which it was anticipated could be profitably worked, 
supposing easy means of transport Into Waratah, aggre­
gated, according to my calculations, 1,080,000 cubic feet. 
Allowing 25 per cent. fOI" cavities and other deficiencies in 
the mass, this represents 50,000 tons ore-stuff; and 1 am 
informed that, since my vj~it, the developments in the 
mine have been such as to wanant a present estimate of 
60,000 tons of such ore. The bulk value of this ore has 
been anived at to the satisfaction of tbe Owners by system­
atic sampling and assaying. They cl.im that the 60,000 
tons average 32 ozs. ,ilver, 12 per cent. lead , I dwt. gold 
per ton; assay value, at present pl"ices, £5 188. per ton. 
rfhey are doing well, however. in negotiatinf( with the New 
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South 'Vales smelters, to base their calculations on 30 ozs. 
silver and 10 per cent. lead, in order to keep within the 
limit of safety. Besides these 60,000 tons of marketable 
ore, there are large quantities of lower grade vein~stnff. 
estimated at 40,000 tons and upwa.rds, which will not pay 
to work for export. This is said to vary Irom I to 7 
per cent. lead, and 5 to 15 ozs. silver per ton. Besides 
these 40,000 tons of low-grade ore-stuff, there are large 
quantities of oxidised material of a still lower grade, viz., 
below 10 ozs. silver, aud below 5 per cent. lead. 

These latter quantities cannot be estimated, even approxi­
mately, and I do not think they ought to be taken into 
account at al1, because, even if mixed with richer ores and 
smelted on tbe spot, they would reduce tbe profit to less tban 
that expected on the 60.000 tons, which it is now intended 
to send away for treatment. My opinion is tbat it will be 
safer for the company to stick to the present idea, and sell 
all ore of the 60,000 tons grade, whicll, once the tramway 
is finished, ought to realise, at pre~nt prices, a profit of 
certainly over =35s. a ton . Tbe low-grade stuff is not 
available as an asset at present. It l'Quld only be utilised 
in the event of the erection of smelters, which I would 
strongly deprecate before this mine grows into a much 
larger concern, and other shows are de.eloped at the 10-
mile into permanent mines. When the mine works 
descend into the purely sulphide zone, concentrating works 
may be thought of. rrhe oxidised ores, asa whole, cannot 
be advantageonsly concentrated, being soft, f"iable, and 
having a low specific gravity. The concentration of this 
class of ore would resnlt in excessive loss of silver. It 
would involve a preliminary process for leacbing out the 
silver in the wet ores, and leaching the tailinl?s of the dry 
ores. The loss of silver in dressing is conditIOned largely 
by tbe nature of the ore, being disproportionately large in 
li/!ht and brittle ores. Tbe snlphide ore of tbis mine, 
with a carbonate of iron and dolomitic gangue, is well 
adapted for concentration, but as tbe proposed steam 
tramway wiII enable tbe company to get both sulpbidic 
And· oxidised ores away at a profit, there seems little 
doubt that the rational policy would be to export the whole 
output lor smelting on the other side of the straits-at any 
rate, for tbe present. 

• 



• 

• 

• 

. . 
• 

' . 

iVorth Magnet jilin •. 
'l'b' . I' k I' . ;..~~ IS mille 13S Its wor S on a orty-acre sectzon, 

and adjoining the Magnet. The line of dyke li'olU the 
:Maguet comes into the section, and is marked by a COurse 
of gossan sv.!1t1 chains ill length. The dyke runs for 
half a mile ut, but has not been traced lIorth of the 
section. The bottom tunnel in this mine is desiglled to 
allow a drive to be put in suuth on the Course of the dykt>, 
and continued into the Magnet pl'Operty 90 feet below the 
No.4 low level in that mine. When [ was there this 
tunnel, a wide one, for a double line of rails, had been 
driven 174 feet, aud it wa~ estimated that another 300 feet 
would bring it to the intersection of the lode. The driving 
since has bl'ought it to within 80 feet. The approach to 
tunnel is through 75 feet of soil, and the ad it is then in 
the footwall country of grey sedimentary grit, with car­
bonaceous matter, and carrying vein lets of pyrites. The 
drive On the lode, w hen the latter is reached, will pass 
through the south boundary of the section in about 5 
chains. ~'here is gossan above all along thi::t line, a.;;say­
ing 3 to 12 ozs. silver, and 2 per cent, tu II) pert'ent. lead. 
Carbonates descend 4-0 feet frum tiUl·face. Thel'e are 
surfitCe ex posures of both lead, carbonate, and sLllphide 
near thE:: southern boundary. 

One hundred and eighty-six feet above the low adit, an 
upper' tunllel ( No. I) ha:i beeu driven into the hill about 
3tiO feet. '1 h~ first 2011 feet were thl'ough AAndstone. 
afret which tile wcbsteritn dyke wa.s cut through as fal' as 
76 feet, the last 16 feet of which were in white dolomite. 
The reef is bounded on the west by diabase porphyrite. 
Its hanging-wall is slickensiueri, anti divided from the 
porphyrite by 2 feet of pug. A drive goes 64 feet south 
on the slickenside, carrying 14 feet of gossan ill the far end, 
but no sulphide ore: this is 94 (eet vertical frolll sUl'face. 
l'he quality of the gossan is the best met with, SU far, 011 

the North ~ragnet, but does Dot exceed 9 per cent. lead 
and J 2 07.5. sil ver. There are surface signs of better gos!'an 
ahead; the gossan on this line appears to pinch going 
North, and opens out towards the South. There is a 
chance that oJ'e may be fimnd in cOlltinuing the main 

. drive into the Magnet pl'operty. 
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Gregory's Galena ]t,line. 
This is a small show nearly a mile west of the 'Vhyte 

River Bridge, and situate on the main road. The country 
rock appears serpentinous. The outcrop. where it has 
been cut into, shows well-de£ned walls 4 to 5 feet apart, 
and the veinstone is quartz with disseminated galena. 
This cut is an open drive for l-l feet on the course of the 
lode, w"ich bears east of north. The quart. capping 
carries some blende, but the ore is free from blende lowel' 
down. The lode was cut ill the tunnel below the road, 
but the ore was bunchy. Lead ca.rbonate is present, and 
the galena is banded with carbonate of irou. To develop 
the mine a tunnel should be put in where the lode crosses 
the Toad, then drive 011 its course. 

Between the Magnet ore-shed and the Whyte Rive,· 
Bridge a number of gabbro and pyroxenite dykes cross 
tbe road cutting through slat~, sundstlJne, and ba~ic. 
igneous rock; a good ueal of the latter is in an advanced 
state of decomposition, weathering cOllcentrically. 

C01ljidl!Tlce ,I}ine. 
This is on a 40-acre section, 671-93M, formerly the 

Washington Extended, now called the Confidence, and 
held by H. P. l""Creery. It is situate on the Whyte 
River, two miles south-west of the hotel, and can be reached 
hy walking along the old Godkin tramway. The lode 
which bas been operated upon is a silver-Iea.d ore, funninl!' 
in an eruptive dyke of a basic Of ultra-basic nature, anCl 
thus presents similar features to other lod6s in this district. 
') he ore gangue is tbe green nickel-stained rock of tbe 
dyke, carrying a good deal of calcite. The lode has been 
attacked by three tunnels-upper, lower, and intermediate, 
and the Godkin tramway goes past the mine helow the 
latter tunnel. The greatest width of dyke is 75 feet. 

The upper or No. I tunnel has been dri ven eastward 
into the hill, and intersected the lode at 200 feet. The 
gossan outside the entrance to the tunnel is considered 
'Worth 40 to 60 ozs. silver; it contains too much iron to 
dress easily. 21 Ibs. of galena, mixed with an equal 
weigbt of gossan, were sent to the Queensland S)llelting 
Company, who bought tbe mixture on the following 
assay :-171 0,". silver, and 45 per cent. lead. The galena 
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by it,elf assayed 252 ozs. silver. and 52 per cellt lead. A 
pal'eel of a ton of seconds sent to the same company 
"s,,,yed 107 oz;. silver, 25 per cent .. lead. The lode bas 
bPen driven upon north and south. The suuth drive is a 
short one. and has no metal in the end. Tue north drive 
has followed the lode a little east of north for 157 teet. 
At 30 feet a rise 60 feet to surface gave some good ore, 
and underfoot there is said to have been I foot to 15 illches. 
galena. when last seen. A seam of galena 2 inches to 8 
inches wide Wa> found along the footwall at about 120 leet 
in the drive, also going underfoot. Remnants of galena 
are seell on wa 11; this is 90 feet from surfuce. The lode 
h .. split, ""<1 rhe wrong branch apparently lollowed. 
The eastel'll leg has not been followed at all. Just at the 
split a "haft was begun aud 6 tons of ore mised, which is 
reported to hH,·e returned 94 ozs. of silver per ton, but the 
warer was found too heavy, and sinking WRS suspended. 

:'ince my visit MI'. l\I'Creery tells me that further work 
has resulted in proving several inches of galena underfoot 
on the Ilanging-wall for 85 feet-nearly all the way from 
the flat sheet to the winze. In some places he says tbere 
is 6 inches to 8 inches of galena, and] inch to 3 illches of 
pllg, the latter assaying 1]2 ozs. silver, and 13 per cent. 
lead. Samples of galena and pug assayed by Mr. Ward, 
GovernrueotAnal)st, gave respectively-lead, 43 per cent,. 
silver, 106 OZS" 19 dwts., 16 gr·s.; and lead. 8 pel' cent., 
silver, 95 OZ!oJ;., 7 dwts., 17 grs. 

The intermediate tunnel i~ 40 feet below No. I, and 
was driven 187 feet, cutting the lode and continuing across 
it. There the dyke wa, found dipping W., and contains 
a little g"lena. The rock is hard and massive,-to all 
appearance, unfavourable for metal. The dyke here is 
l! to 10 leet wide. It has just been tested a little towards 
the l'i., but with no result. As the ore pitches N., about 
150 feet more driving would bring the drive under 
Thorne's winze, as well as under ~hoots of metal at 
surface. The country in this tunnel seems to be serpen­
tine, the lode-matter gORsanous, with a little galena and 
carbonate of iron . 

The lower tunnel, No.2, is 40 feet above tbe Whyte 
River, and 60 feet below the intermediate one. It ha .. 
been driven N .E., and the lode met with at 160 feet in. 
Some douht has been expres""d as to whether the dyke 
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has bet'll quite cut thl'ough ill Ihe tnllllPI; but it appeared 
to III P. tha.t the serpentine country had been reached 011 

tbe other side. After d"iving 80 feet N., the lode widened, 
.and the drive was cuntinued along tbe hanging-wall for 
100 feet, with splashes of galena now and then, mostly on 
footwall. Since my visit, the drive has bet'"n extelldP-d 
30 feet: the lode is wider, but not yet payable. The 
end was striped with dulomite, hanging-wall ragged, 
fuot-wall smooth and puggy. Some distance behind the 
end, a wall goes off to the E. Up to here, the former 
workers followed the hanging-wall, but at the fiplit of 
the lode they crossed the level, and drove on the fOot­
wall. A mistake has been made in not plltting in 
(It'OSSClltS: though the dyke i. only 10 feet wide where 
first intersected, its width is known to be variable, and 
there is no guarantee that all vejn~ in it have been 
followed in the drive. 1'1'0 crosscutting has been done for 
tho 1a8t hundred feet, and lode-stuff may very well exist 
alongside: indeed, the wate)' coming through where the 
lode was first cut in the tunnel su~ge5ts this. 

Authentic records showrhat ~\'eral years ago three tons 
(Jf ore ti'om here were treated at The Dry Creek Smelting 
Works. and returned 14-l ouuces sih'er and 48 per cent. 
I .. ,d per ton. Picked samples gave a higher assay. [n 
1892 three tons were suld tu the Queensland SlJIelting 
Works, for 98 ozs. silvel' and 37 per cent. lead. 

The ore is galena, with acce~sol'y lead ~ulphatf' and 
carbonate (anglesite alld cern1"site). A~~uciated with it 
are zill c blende alld :-<.iderite. The ~I)ssan is felTu. 
manganese. 

JVashington Hay ,l/ine. 
This silver-lead mine is north of the Confidenre, but I 

am not sure whether it is on th~ same line of dyke as tbat 
mine. The dyke-matter is ~imiIar, stained green with 
nickel and cbromium, with secondary deposition of dololuite 
and calcite. I regret tha.t it wa" too late in the day for 
me to make a proper examination of this mine I s.aw 
blocks of good dressing ore, as well as clp,an galena, lying 
()Ufside the mine. About 50 tons are said to hllVe been 
sent away from tbe Confidence, and lO tons frum the Hay; 
but both these properties have been abandoned for "orne 
time. However. ore has been shown to exist here; and 
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this, together with the encouraging n~tllre of the ore­
chanllel. ought ro induce further prospecting. As at the 
Magnet, the dykes here have proc-eeded from agabbroid, 
not a granitic, source. 

On my way to these mines from the \yltyte River 
bridge, I noticed a forlnation crossillg the tralUway and 
cOIl~istillg apparently of altered cOuntry rock. with man­
ganese oxide. This is about 15 feet widE', awl dp,.;('n'es 
some attention. 

Result Mine. (Formerly Bell's R"card. ) 
At 1 he 13-mile. Heazlewood, there is a line of I!ltie 

ruulling N. \\T. _~. E. through tbe result, Discoverer, aDd 
Godkin section~. The Result sections comprise a 40-acre, 
392.'i -93M, and a 20-acre blvck, 3!152-93M, about half a 
mile 80uth of J upr's. The !pine uspd to be known as 
the Bell's Reward, and the workings are on the .20-acre 
section. The main adit has been drivell about 500 feet 
S. \\'. to cut t he Godkin Extended lode-line, which bears 
N.W.-S.E. The roof has fallen in. and T, consequently, 
could not enter .he '"nnel, but )'lr. W. R. Bell de."ribed 
to me the gl'Ound passed through in driving, and his 
description enables me to form some idea of what really 
has been done. The <tdit entrallce is in sofi sl,lte, alld the 
stl'ata. thpn traversael are as follow ;_ 

Lirllestone, bal'ren ........................... .. 
Soli slate ...................................... . 
Saud:,tone, with chloride of silver ........ . 
Sandstone ..................................... . 
Ferro-11I3 Dgallese gossan .................. . 
Lime:-tone, charged with galena and 

blend •....................................... 
Quartzite and hOl'nblendic rock ........... . 

about I;JO feet 

" 
2.5 

" 
" 

If; 
" 

" 7 
" 

" 
2-t 

" 

" 
130 

" 
" 169 

" ----.. 500 feet 

III "his series the gossall is the l'epl'esentath'e of the lode • 
and the limestone has beell impregnated therefj'om. 

Allother tUlinel, the northern upper one, has been dl1ven 
about 80 feet. passiug, first through rotten, puggy limestone? 
then decomposed slate, then a bed of sandstone, with 
clJlol'ide of :,jl,'er, then 7 feet of sandstone, carrying galena,. 
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then 24 feet of gossan, with a couple of st rillgs of galena, 
.and filially into a bluish-grey, limestone. ~-\t surface the 
go~san is hidden under clay. A main shaft, well 
timbered, anti with three compartUlPlIts, has heen sUlik 
154 feet, and, it is said, pas.~ed fil·~t through 70 feet of 
decouaposed rock, then into solid lime:-tullt-'. The d~{·UlU­
posed fork is eavel'UOUS, aBd dl'i\' itl~ trom the bottow 
was suspended, uwing to flooning fl'Olll it ~ltddell hurst of 
wnter when the reservoil" was ta,pped. Future work will 
prubably include driving along thp COUI'l."e of the go~~an 
.cut in the main adit. What 111m rathE:'J' ali'RId of i..: that 
the backs gailled in the drive ,,,,ill not give sufficiPllt depth 
for the sulphide ore ttl be met with, as we know that in 
this district the gussanous zone eXTelld!iO to cOllsidprable 
dept.hs. If, huwever, TllP water-len"} is I'eaclled, ~Ullle 
enrichment may be looked for. As tar ;1$ I can le-arn. a 
few tons of ore were sent tu llIarket ftlrmE>r\v with bptwf>f>1l 
060 and 70 OUllCCS of ~ilver pel' ton. .. 

Discovtrn' Mine. 
To the S.E., and adjoininp: the previolls, i$ the Dis­

<.'Overer or Smith's sectioll, traversed by thE> same g:o~S"LO 
lodes as pass through the Result . 'fhere nre twu balld; of 
gO":f'tllI and two tnunels, both of which illtersect o lle of the 
gossall bands. This band 1S supposed to be the Godkin 
loue. In tbe tunuel~ it is auont 100 feet wide. but, .~uing 
north, it wedges out. and is only 25 feet in width in the 
creek opposite the main tunup.} uf the Hesult. I could not 
trace it further north than that. It is, accordingly, Hot 
cut in the Result, being outside thp adit The ~os:--an 
10(le which is cut in the Result is not vPt intersected in the 
DiSC'nverpr, but is still ahead of the fl1~I1lf'ls then~. 

No. 2 is the bottom tunnel, which liltS been driven 
S. ;)70 W. for 370 feet. first tlll'ollg'h J 50 teet uf deeolll­
pO~t- ' d. clayey, eruptive rock , the nature of which it I:' dif­
ficul t to t1eterrnine, but I think it has beeu either syeuite 
or hOl'nbleudic grallite. It then CJ'o"'ses the baud or'feITo­
OIanganese gossan, dipping about 50° E, In the go:,san 
lire patches of soft putty-like clay, 01' ka.oiill, often f01'ming 
\ughs. This occurrence is stron~ly suggestive of the 
g(Js~an ba.nd having ori~inally been PUI't ofa dyke of eruptive 
rock. On the footwall of the gossan is a band of black 
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pug, derived from clay-slate. This is succeeded by lime­
stone, apparent Iy conformable with the gossan. There is 
a foot of pug just behind the end, which is now in hard 
limestone. It is int.ended to drive this tunnel to intersect 
the Bell's Reward (Godkin Extended) lode cut in tbe 
Hesult. When this is reached, the tunnel will have 200 to 
300 feet of backs. No. I tunnel is 120 feet above the 
preceding, and has been driven through 100 feet of gossan, 
hrough the slate, and is in the limestone; in ail, a.bout 
170 teet. It is blocked by a lall of ground. 

The relations of the zones passed through in the dri ves 
on these two sections (Hesult and Discoverer) lOay be con­
veniently and approxim:ttely shown b'y the subjoined :_ 

p :! 
!l Lhneltolle 

a :; CTOIlIMII 

7 
h - Sandstone 

• " 
Cbloride 
Sand' tone 

5 ~ 
~ Soft Slate 

-
"' :! 

!! J. illlei:!tone 

- -
3 Soft Slate Soft :;Iato 

- , 
z " I """'n 

~ Wedging out ;!;: >. 
I 

1 Granite? 
l (lecayed) 

\ 
s . ........ w . 

-~I~-
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No work was being done on these sections when I was 
there, but, in view of the persistence of the gossan outcrop 
along a great length ofline, I am told that resumption of 
operations is contemplated. The gossan itself seems very 
poor, but I think it likely that, when the limit of the 
oxidation zone is reached, there will be the usual enJ'ichmeut 
by leaching from abo\'e. If. as I surmise, from the width 
of the gossan and the alnminoul' patches contained in it, it 
is an igneous dyke. it may, in depth, carry more than 
one ore-vein. 

The creek up this 'valley has been worked, of!' and on , for 
gold, with sume succe~s. At one time the whole ground 
was pegged out for gold, with quite unreasonable expecta­
tions. What gold has heen obtained wa~, most likely, 
deri ved from the little bunches and veins of quartz in the 
dioritic and other hornblendic rock. of the range along the 
east si~le of creek. These rucks also contain veinlets of' 
copper ore. 

Whyte River Mine. 
This is a silver-lead mine on Section 109-931\1. 34 acn'S' 

a bout a quarter of a mile S.E. of' J llPp'S, and 1:-3 {niles from 
Waratah. On the N. side of the hill two tunnels have 
beell driven to the Jode, and a third one, 011 the S. side, 
80 feet below th~ lowest tunnel on the N. side, with 
which a communicatiou was being made w hen I WHS there, 
by a rise and winze. I hear they have since holed through. 
1.'he first tunnel put in was the No.1, a shalJuw one, not 
more than 30 feet from. surface. near the top of the ridge. 
At 100 feet in a lode was struck in the form of decom­
posed ferro-manganiferous rock, carrying disseminated lead, 
carbonates, and chromates. The formation widens from 
2 feet in the back to 5 feet in the sole of level. The beal'­
ing of the lode is N. 21 ° W., and the dip N .E. 

:No.2 tunnel was then driven 8. 25° W., and the lode 
cut at 160 feet from approach. This tunnel is 60 feet 
below No. l. The lode has been driyen Oil 2( 0 feet S.E. 
The tunnel passes thmugh decomposed iglleous J'ock, which, 
fi'om its decayed condition, is difficult to identify. Some 
of' it is serpentine, and some, after examining a microsco­
pical slice, I am inclined to think, is diorite. The drive is 
also in these rocks, and follows a thin seam of quartz and 
clay 011 which. a winze has been sunk cJupp's winze) ._ 
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Below the level the lode can be seen about 6 inches wine, 
lying 011 a smooth footwall. Most of the lode seems to 
be in serpentinons rock. It is characterised by lead 
chromate:-. carbonates, and oxides of lead and antimollY. 
The lead sulphide is strongly antillionial, and the ratio 
of silver to lead i~ 3 07.~. of the fOl'm er to tlte unit of 
lea,1. 

The deep tUlInel on the S . • ide of Ihe hill has been 
d"iven 500 feet to the lode, which it has struck 110 leet 
below No.2. A drive N.W. then /,.lIowed the lode for 
170 feet. but without payable resnlts. The lode seems to 
be ~tilJ jn serpentille, and strOll gel' here than in No.2 level .. 
Til e walls are 6 feet apart-footwall defined, hunging-wHIl 
ragged. The fil'st 300 feet of the tunllel were in ~rpen­
tine, then a dyke of diorite was passed tbrough, afrer­
wards serpentine was again met with, succeeded hy 
black ,Ia,~, then serpentine and the lode itself. The 
OC(-'lll'rellcPs of diorite r:tise the questioll wh&>t.hpr that 
rock illtruding into the serpentine has not been tlte 
ore-pl'odu(.'er. At:32 tPE>t up the rise, which bas been 
JlOleu frlHll No. 3 to No.2, a vein of' 6-inch galena 
was Cllt <I ud driven on N., but foulld to be of irregular 
wiuth. The assay of this has returlled 22'7 per cellt. Iefld, 
630zs. 17 dwts. silver per ton. 

Some I'ith lSilver chlorides have distillguished the 
secondu)'Y ores ill this lUine. U nfurtullateJy, the wurkiugs 
have not disclosed a lode which can be described itS pay­
able. A tew tons of OJ'e-stuff have been broken, uut the 
veill is too irl'egulai' to warrant much hope of a payable 
lod e ueiH~' 10"11<1 in the present level.. The Jeepest 
workings, however, are not. illore tllall 130 teet bplow the 
c rOwn of the hill. The hopes raised by the ric·h !'e('ondary 
ores ha \'e Hot been justified by the subsequent prospecting, 
and lIon afraid there is not allY g r'eat ehance of illlprovp­
ment tLt tile dept h attained. 

Heazlewoud Silver-lead Minr. 
Followillg the road westward frolll J Upp'!5 a liup of 

Jotle is Cl'osseU at the 14-lUile below the ore-shed, running 
we~L of 1I0l'th in serpentine country through the Heazle­
wood Extellued. Hp8zlewood, und SOllth HeRzlewood 
secliolls. A main lode has oet'll described as bei'g CO II -
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tinllous through all these properties, out 1 think a lit.t1e 
attentiou will convince us that the positions of thp alleged 
lode are at variance with the notion of it bein~ one and 
the ."me on the several blocks. J think we h'lve to do 
with parallel veins more 01' les~ discontinuon ... 011 their 
strike. Tile most northerly of th~se is the H"'Hzlewood 
Extended, hounded on the ""lith oy the Heazlewood 
sections, 1309" and I a 10M, tlU acres each. The 1309 
section is the most important one. A main shaft has been 
sunk here, 170 feet deep, with which No.3 tunnel, driven 
along the lode from the S.E., cOllnects in 390 feet of driving. 
coming into the shaft at 55 feet froUl the SUrfHct'. From 
here to ~urfa("p thp. ~round has been Sloped out. On the 
othe,· side uf·the hill, "t.nearly the same level, the No.4 
tunnel has been driven abtlut 3.1)0 feet towards the main 
shaft, and short crosscuts put in S. \". aud N .E. beofore 
I'eaching th€' air shaft, but with no J'esult. 

A low-Ie\'el tunnel had bePI1 begun, but ahcllltlolled, 
together with all other work 011 thi!'O mille. 

'The lode propel', i.e., the ore-vein, ha~ nol veen 1II0re 

than from 2 to 3 inches wide 011 the whole, though it has 
-widened to as much as 6 inches. The ore j., galena, 
sOllJeuUJes alltimonial, with which is associate'll a little 
ziuc blende, but not sufficielltly So to cause trouble ill the 
U"e<.ltnleot. The ratio of sihel' to lead is not hi).{h, (I ... an 
as~ay of the clean ore returned 69 pel' cellt. lead, ami ~5 
OZS. ~ilvt'r. The veiu is encased in a 8el'pentillous enstatitic 
dyke, the width of which 1 could not I>ell oetel"lIIille. 
The country to the E. of it is serpentine. and to the -\V., 
syenitic, with much hornblende and a large development of 
actinolite 1 I'e;!~u'd the $yellite, 01' hOl'llulendic graHite. as 
posterior in date to the serpentine Slid the ellstatite dyke. 
and, consequently, call only consider the juxtaposition of 
the lauel" as purely accidental. J list to the R of the 
dyke the syenite contains abundant radiating <J~gl"egatiolls 
01" bundles of slender prisllmtic crystals of actillolite two 
and three inches long. Thp be:1ring uf the dyke and 
lode is 1'. H~o "V. The veillstone has the characteristic 
nickel colouru.tioll of the~e dykes. In pa~t time a tew 
hund,·ed tuns of galena we.·e raised and sold Ii·om this 
mine, J'etul'niug betweell 50 allo 60 per cellt. lead aoo 80 
anti 00 uzs. ~ilver per fvll. A :>OlJlliple, howev~I" taken by 

.myself, and as~ayeJ Ly the (JoVel'lIlllent Allalyst, yielded 
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.only 56'Zl per cellt. lead, 5:3 ozs. II dWls. Il gr •. 
silver. 

On the south section, in serpentine COllntry. all upper 
tuullei Oil the main lode ha~ been driven over 500 teet, of 
which 400 feet were 011 the course of tht> lode. A slide was 
reached at that point. and the drive tUl'lied uti' .E. ill~lt'ad 
of W.: fhe continuation t.hen beeanlP tlSP!pss. The 
wall:-; aJ'e good, fOllr feet apart. dipping 1\ .E.: rh€> hang­
ing-wail is especially well-defilled. Tn til<' drive, the lode 
has beeu six inches to olle inch of galena, banded with 
carbollate of iron. I saw some nice blocks of this banded 
galena, foul' or five inches thick, on the tip outside tunnel. 
'fhe galena is frpely mixed with blende. The g0'5~,\11 of 
thi~ lude has the usual green nickel staill. The level has 
50 or 60 feet of backs, :tIId will eventually have between 
200 a.lld 3110 feet. A crosscut tUllnel from the E. (."0111-' 

Inunicates with it, alld .. W feet below is Bottrill's cro ..... cut 
adit. No ol'e appears to have been sent away in uulk, and 
the a~.;a~· "p~ults ha\'e lIot ;!iven high returns ill .. i("PI·­
nut HWrt' rhan -W 1060 oZS : lily own :->illllple, a ... ~ayed by 
the Gu\'erut1lent Allalyst, retnrllPu 67'55 per cent lead, 
36nzs. IH dWls. 6 gl's. sil\'el' per tOil. 

011 the 50uth Heazlewood ~roulld a good deal of 
trenching and drivillg ha~ been carried OIl. I exaulitlt'd a 
pruspecling" tunnel, drivell \\'. :300 teet. Not fa!' fj'om 
mOllth a dt'ive was put in N.\ on IIlanganese gos~all, but in 
the end there is only a ~o~saH \'eill crossillg' the t}lce. 
An oppo~ite drive 8. is ill gossan all the way, aud tllp face 
shows country ruck, with a foot of iroll pyrites 011 the E. 
side. The goss.all is rather mas ... i\'t~, uut There are 110 walls 
or other signs of a lode. the counTry rock-a decomposed 
igliPous one- appearing til be cl'H.cked or ti .. sured in the 
directioll of dl'i \'es. The go~all weathers coal-black, and 
carries a gtlod deal of earbonate of iron. he~ide.:"i traces of 
galena ana blellde At surface, the hillside is cuvered 
with this gossall, which I could not connect with any par­
ticular loue. The ('ountry rocks seem tu be serpelltille, 
lime:none, sandstone. and quartzite, but ill the short time 
at my disposall could not ullravel their relatiu1I3. Fnrther 
S, are a couple of lodes paraUel with the main lode. 
with a capping of ~oft gossanons matter, {'hJ'ome-~tailled, 
calTyilig a little (:hrolllor.e of lead. The westerll lode is 
abuut one foot wide: a little galena has bl.:.en fuu lid in one 
of the eastern lode-trenches. 



I am not at all cprtain that anyone of the ludes worked 
in the suuth section is a true continuation of the Heazle­
wood lode in the north block. The oil'actioll of strike 
does lIot seem to be exactly preserveu, and all the lodes 
regnire to be carefully traced on their stl"ike into the 
a(~oilling sectiolls before they call he jJositively asserted to 
he idelltica.l. At the same time, t 1e fissured m inel1l1-
bearillg zone strikes thl'ough all three properties, aud e\'en 
fUl'ther .N., acro~s the Heazlewoorl RiveI'. 

Heazlewood ExleJltlf'd. 

1 hau a. look at ~(lllle of these, abandoned workings on 
SectiolJ" 4-87M (40 acres). ~2.5-87M (80 acres), and 15Y6M 
(1 D~ ncI'Ps). Prospecfillg' was evidf>lltly carried On prerty 

. vigorously. but with llllful'tunate re'iults, Spveral lodes 
h.we i>N>n cut in differellt places, showing galena, 
chl"omates, and bien de here and therp, but nothing payable 
ill re. ... pect of' quantity. A little good ol"e is said to have 
been spnt away, but I could obtain no details. Fift.v feet 
below the maill road isatunnel,now blocked. ami lower 
dow II i .. a deep tunnel ti'om the river, intended to <'ltt and 
follow the lode in depth. The ore oc('ur,s as galena. veins 
in an ensratite dyke rock, stained gr'een and doIomitiserl, 
like that of the Magnet Mine, alld tllp ('oulltry traversed 
by it i!'! ~rpentine and g:tbbl"o. If this company decirle to 
resume work, they sho uld cOl'ltinlle the IOI'g tunll('1 neltr 
the "iver, as the upper UIH~ is tal' too iShali ow. This will 
emlble thplll to fullow the lode at It Very con ... ide!"able 
depth. and to explore f01' parallel veins E. and W. · 
Tholl/;{h a good deal of preJirnjnal'Y work ha..., beeu done, 
and without any favourable re~uhs so titl', the property 
CCllHlnt be said to have had a fair trial, at least not a 
suliic-ient t!'ial to warrant its final aban<ionme ut, 

Bink.' Copper. 
Tlli .. is situate to the S. 'V . of tile Heazlewouc[ Cv.'s 

northel'lI block, clo~ to the_ track leading to the Ca:,tra y 
Gold Workings and Mt. Hope. Thel'e has been much 
talk abr)llt this coppel, but, so tal', it is ollly an exposul'e, 
aud it is impossible to say what it is likely to become 
before fUJ'ther wurk is dOlle. A sHlall cutting iuto the 
hill-,ide has bal'ed a face of iron and copper pvrites,.5 or 
6 fept ill length and 2 feet thick, running abo~t N. and 
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S. Chip~ knocked off' with rhe hammer show solid pyrites, 
highly cuprifemu.. The purity of the metal alld the 
absence of' a.nv veoillstone are features of the Occurrence. 
An a<say by the Government Analyst "eturned :39'2 per 
cent. copper, with· traces of gold and silver. The sur­
rounding rO('k is greatly decayed, alld in a highly 
nnfiW01lT(I ble f;tate for dpterminatiun; uut the lllicl'oscopic 
examination of a selpcted specimen points to it beilJg an 
amphibolite. A short open drive has been put iu a few 
yards lower down the hill, btlt is not fal' enough in. Jt is 
perf"ctly useless to lea,'. thi; lode undeveloped. for there 
is lIot enough work dnm' to warrant A()tHtion. It l:'huuld 
be opened out without delay, and wuulc.l then, lUOst likely, 
be placed easily. for the olltcrop is a promising one . 

.Iupp's Copper. 
A lluartel' of a lIIile \,y. of Rinks' lodp is what i~ 

kllown as J upp's Coppel' Show, where a shaft has been 
sunk 26 feet on a quartz lode containing copper pyrites. 
At 10 feet down, the lode is wide, but below that to tbe 
bottom, the width is not known. A~says of picked speci­
mew;; are rp,pol'ted to ba ve returned 17 peor cent. alld 9 per 
cent. ('oppel', with 7 dwts. and 5 dwt:,. gold. 

NIt. Stewart, now ll1t. Hope, Silver-Lead Mine. 
This mine is situate 5 milt's south uf tIle road at the 

Heazlewood, on Section 763-H3M, 80 aCl'es, on a plntl·'au 
or flat hill, which is aile of r.lle foothills of tbe ~lel'edith 
HanO'e, 1200 to 1400 feet abo"e the level of the sea. 
Work has been recently abandoned here, notwithstanding 
that the OI'e won was of a high class. contaiuing a!) much 
as 130 ozs. silver pel' tOil fOJ' 24 per cent. lead, A few 
tons were spnt away. but the silver ('onlents are ... aid to 
have beeon reduced to 98 ozs. by an illjudicious preliminary 
washing. A puck track, five !Diles long, and in none too 
good condition. connecf;.s the mine with the IIeazlewood 
ore-shed, on the main road. ] -l miles frOID Waratah. 
Though the transport cost to Waratah i.s quoted Ilt 50s. 
per ton, it is questionable whetber any considerable 
quantity could be got away uuder £:3, for it would not 
take much trallic to knock the present trMk to pieces_ 
However, it seems certain that the are is worth, at least, 



£J 5 per tOil, a.nd if there is any quantity of :-ouch ore 
wirliill fire milf'~ of a main road, it is also tolerably 
certain that Ulell.1lS \\ ill be devised for getting it to market. 

Six chains south of' the northern boundary of Section 
763-9:3>1, ~u acres, a shaft has been sUlik 43 feet on a 
galf:>na lode, which runs through the property, with a 
bearmg" slightly to the west of N. The country-rock is 
slate, pl'e$umably of 8iluriall al!e, l"itrikillg N. 5° W. t and 
dipping at a high angle to the W. The lode appears to 
run with the country on a strike, .tIld with a dip parallel 
to those of' the enclosing slates. In the bottom of the 
shaft, which was unwatel'ed for my inspecrioll, the lode 
consists of alternate ballds of quartz and galetla. From 
west to east the formation is six inches quartz, it few inches 
of ('onntl'y-rock, 18 inches of qual'tz, alld six inches of 
silver-lead ore, the best ore being on the fhotwall side, and 
seemillg 10 widen uut of sight 011 that side \E.). There 
is no defined wall on the W. side, the lode there 
being interstJ"atHied with country. The quartz crystals 
are ill combings at right angles to the veins. The lode in 
the uppel' pal't of the shaft consisls of crusty quartz and 
galena, with zinc blenue, and has improved going down. 
Low!?r flown the hill there is another shaft, about 20 feet 
deep, uut it hHS 110 galena to l-'peak of. Two tunnels have 
bee I! driven to elevelop tbis 1001..>, olle shallow and useless, 
the ot.her a long' one, which ought to give] 00 feet of backs 
when it gets to the shaft, which is 1I0W a.bout ] DU feet 
ahead of the end. This tunnel cut the lode at lOll feet, 
and has been driven a long distance, not always quite on 
the lode line. '~Vith the f!xception of' olle poillt, where a 
few tons of galena were stoped fronl over back of level, no 
(lre was won in driving, the lode hne being marked only 
by .. band of quartz throughout a course of' sevf>ral hundred 
f~et. A sample of ol'e from stope was assayed by ~Ir. 
Ward, GoverJlment Analyst, returning lead 23 per cent., 
silver 215 ozs. 12 dwts. 

The proper programme in recommencin~ work on this 
property would be to continue tlte long level, so as to 
come under t.he 43-feet shaft; then connect shaft with 
level, and extend the latter to the N. boundal'Y. It 
would then be seen whether the re,nlt justified the starting 
of lowel' adits, which would be l'ather long ones. In 
drivillg' N", serpentine country would be eutered. The 
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rock there at surface is talco~e serpentinp, and the lode 
runs into gossan. The N. section, 32Y9-93:M, 80 acres, is 
serpentin(\ widely overspread with gos-san; but it is by no 
means certain tha.t it is lode gOliSan. A good deal of it 
may be formed by iron derived from the serpentine. rJ'he 
extension of the drive N. of the shaft would also solve the 
question whether the serpentine cuts the lode off or not. 
On purely geological grounds, I believe the lode will be 
found to continue through both slute and serpentine. 

Chalcedony and opalised serpentine are found on the 
serpentille portion of tbe pl·overly. I did not see the talc 
TeilJ, which is to the S. \V" and which may ha\'8 some 
connectiou either with the serpenritlP or the beautiful 
amphibolites which OCCUI' about here. The S.E. bank of 
the river at the mine appears to be granite, but the hill 
over the lung tunnel, or just E. of it, is strewn with blocks 
of decflyed igneous rock, looking like serpentine 01' am­
phibolitE', Ulltt suggesting that the tunnel is partly in that 
rock, which, however, ] did not detect undeJ'~round, anu 
I did not ~ee allY ot it on the rip. The main lode has 
been traced a long way, and is evidently persistent as far as 
regard .. ils line. A somewhat uufavourable sign is the 
absence of waJls, it being llIade up of parallel independent 
bands; but this is not looked upon as so essential now-a­
day as it used to be. Still, such a lode is very apt to split 
up into stringers. The long distance it runs without 
payable ore is also a drawback, for a good part of tbe 
section is thereby rendered unprofitable. Nevertheless, 
there is an undoubted ore-shoot, which requires developing, 
and the way to do this is as suggested above. If this ui.al 
work is successful it will lead to more prospecting in this 
locality, which, being near the contact with the granite of 
tbe Meredith Range, is a favourable one lor depo.its of 
mineral. 

8alllpies of galena which I took from the shaft have 
been assayed by Mr. F. 'Yard, Government Analyst, as 
follows :-

From bottom of shld\ ............ Lead,58·120/°. 
From stope ewer tunnel ........ Silver, 83 oz. 12 dwts. 12 grs. 

Lord Brasspy Nickel Min •. 

~I 

This is on Section l'/58-!JI>I, 80 acres, at the top of a 
lofty hill of serpentine rock, called .N ickel Hill, nOl'th of 



the bridge over tbe Heazlewood River at the 16-mile. 
The summit is about 700 feet above the river. Mining 
operations ha ve been carried on here by the Lord Brassay 
Nickel Company for winning nickel-ore, which is found in 
two forms, viz., nickel-iron-sulphide alld hydrated nit·ket 
carbonate, zaratite. The latter is more abundant near 
the surface, and often lines the walls of the numerous joints 
which intersect the serpentine. As a. mineral, it is said 
to be the finest zaratir.e in the world. Its colour is 
pure emerald green, changing, in an encrusting variety 
a.sociated with it, to a greenish-yellow. The sulphide 
occurs as a Ilew mineral, called heazlewoodite, and is 
referred to by Dana, ill his 1899 appendix to the System 
of Mineralogy, I!' 33, in the following terms;-

'. Heazlewoodlle. 'V. F. Peuerd, Catalogue of 1\1 ine"als 
of Ta.mania, p. 47. 1896. A sulphide of uickel and iron 
related to pentlandite, occurring in naTTOW blinds in the 
:,erpentine of HellzlewoOO, Tasmania. Colour. light­
yellow brolJze; streak, light bronze. Highly magnetic. 
H.=5. G.=~·61. Rich in nickel, up to 38 '., but not 
analysed." 

J n this mine the heazlewoodite occurs in small \'eins, 
running through the serpentine along irregular slicken­
sided planes, and also disseminated in the eountry-rock 
itself in the neighbourhood of the joints. It _ms often 
to be associated with a vein matrix of carbonate of iron. 
The company have spent money very perseveringly in 
w(lrking thilt nickel deposit, but when I was at the mine, 
ullllerground operations had ceased. and work waS con­
fined to cla.sifYing the ores which h"d been raised, i.t., 
",,!,"rating the carbonate from the sulphide. The shaft at 
th~ top of the hill is "bout 25 ft. deep, and has yielded • 
fair quantity of zaratite. I saw here, too, a piece of the 
),p-t sulphide vein stuff, being solid-looking heazlewoodile, 
2t" to 3" thick. The finene .. of the grain, and the very 
lig-ht colour, cause the mineral to be overlooked, nnleSti the 
stone i. examined carefully. A tunnel has been driven 
into the hill S. 48° E. for 570 feet, attaining a maximum 
depth of 100 feet from surface at the extreme eud. At 
119 feet in, a crosscut (Skinner's drive) has beeu d,iren 
90 feet in a crooked fashion to the S. \lV., and 222 feet 
further along the main tunnel is another crosscut driven 
95 feet, also S.'V., and also crooked. Both of these 
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..,rossellts have such sharp bends that they now head in & 

direction nearly paranel with the main tunnel. The 
entrance to tbe latter crosscut is jllst beyond the shaft from 
surface. and the tunnel beyond this, for 15U feet, is bel .. w 
the surface trenches at a depth of about 80 feet. The 
tOnnel end seems to be about 80 feet from the E. boundary 
of the section. Tbe nickeliferous veins and band. bitve 
been persistently followed in tbeir windings aMng the 
numerous smooth planes, the polished serpentine faces of 
which mimic the slickensides of true fissure lod~s. These 
shining surfaces tell of 'movement within the rock rna ••• 
probably consequent on swelling during the process of 
hydration. Tbe plane faces also const.antly cut off, and 
dIsplace the veinlets of nickeliferous sulpbide. showil1!{ 
that the ore had segregated from the surrOll nding rock 
before hydration set in. 

Thp. work done so filr has not established the pxi s~ence 
of ore at a shallow level in remunerative qllantitiP"I. The 
present levels, if continued. cali. gain no additional b leks., 
and a lower tunnel from the Heazlewood side of the hill 
would be a long piece of work. The usual pracTice in 
mining is to aim at depth, but in working this kind of ore, 
that pl'actice is not in accord with geological theory. \'Ve 
.are not dealing now with fissures and injection-veins, but 
wit.h segregmtions ot sulphides from a heavy, cooling 
rock magma. According to Surefs principl~, the ma~ 
matic ore ... gregations take pMce in the coolest portions 
Qf the magma. 'rheSa are the portions near thl! con­
tact of the igenons rock with the adjacent rocks, into 
which the former was intruded. The surrounditJ.~ and 
Qrerlying rocks have been removed by denudation from 
the Nickel Hill serpentine, but the I,arts near the pre­
seht surface must have been nearer to the original 
margin of .he roek mass than those at a grea.ter depth. 
The probability, therenire, is that greater sueeess will not 
attend greater depth. The smallne.s of the 'l"antity of ore 
obtai lied bere bar. profitable working, thuu~h 6ne nickel, 
98·Y9 per cent, is qu,)ted at £ 160 per ton. This 
Heazlewood o;oe has its pecuiiariti.es, and it is not likely 
that it can' be mixed with other ores in the furnaces with­
out disturbing the delicate reactions which are involved in 
the reduction of nickel ores. 011 the other hand, this bar 
may b. removed at any time by metallyrgical iOlproTe:. 



men IS, and as the increased demand for nickel steel i .. 
sustaining the market, the search for nickel ore should not 
be altogether abandoned. 

J 
Jupp's Nickel. 

This section, 3273-93M (12 acres), situated south of the 
Lord Brassey property, was formerly held by the Roy's 
Luck Company, but is now known as JlIpp'S. It i. 
Aerpentine eounlry, and, like the precedinljt mllle, is on the 
flat at the top of the Nickel Hill. Alollg the north line 
of the ,ection a tunnel has heen driven about 113 teet E., 
to inten·ect two veins bearing N. 60° W., which have 
been 1I(,ticed and trenched at surface. A shaft has been 
sunk on the westerly vein to a depth of 24 feet, and the 
nlOst s( .lid nickel sulphidic ore got on the hill has been 
obtained frOID this shaft. At the N.E. angle of the 
section are vein lets hearing N. 70' "T. and N. 21,>0 ·W., 
trenclu-d just at the seCtiOIi COTller. These run into tbe 
Lord Brassey and Lacey's sections, and are of no use 
whatever to tbe Roy's Luck holders. The line of the 
prin('ipsi vein is in a diagonal direction across the section, 
hut its continuity must not he assumed without proof. For 
satisfactory prospecting, the nickel-bearillg properties on 
this hill ought to be amalgamated. One drawback to 
mining work is the absence of good tiruher. The serpe"­
tinf" tJOurishes only stunted trees. 

In Ihe triangle fot'med by the Corinna Road, Heazle­
wood River, and 13-mile Creek is one of the hills called 
"TI,e Pinnacles." On the W. side of the creek, about 
40 feet up the hill, a short tunllel has been driven W., in 
aCliliolitic rock, to cut a copper formation, but was suspeu­
ded before reacbing it. On the .ide of the bill lumps 01 
oxidised lode stuff are visible. N .tive copper has been 
foulld in the creek below. It is to the E. of the Heazle­
wood lille of lode, and is probably connected in some way 
with the contact of hornblendic rock with serpentine. 
1\ . of this, just below the junction of the 13-mile Creek 
with the Heazlewocd Rh"er, there is a low ridge, running 
N.W., and separated from the Pinnacles by tlae river. 
'J his hard spur has caused the river to make a wide loop, 
not charted in the map of mineral-sel.!tiolls. The rock is 
syenite, very ri~h in hornblende, Hnd has, most likely, some 
relation to the actinolite rOl'k at the Pinnacles. 
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Long Plains Gold Mine. 
This u.ed to be known as Weetman and Crockford' .. 

and is n .. w held under lease, in the name of H. H. Gill, 
The reward claims comprise 2-85 (15 acres) and 3-85 
(15 acres), on the Long Plain, about a mile in from the 
Bullock's Head, or 16-mile peg from Corinna-24 miles 
from Wamtah. At the time of my visit, Mr. T.M'Grath 
was in charge, and cQurtpously showed me round. The 
only other man 011 the claim was Chris. Jannseo, who 
was fo~sicking in the creek. The mine is on a spur of 
-the Long Plains, about 1100 feet above sea-level, lightly 
tim bered and surrounded by button-grass country. Thi. 
ridge runs about N. 10" E., and, like the surface of all the 
plailJ, is covered with quartz detritus, which has been 
cf.llJed alluvial. It is. however, is no sense of the term an 
alluvial deposit, for the fragments, large and small, arE} 
angular in outline, and nvt a water worn pebble Cc'\n be 
seen among them. In places, there is a prodigious 
quantity of this covering, which varies from 2 feet to 5 feet 
in thickness, lying on the vertical eJgf>s of the schists or 
quartzose slates. From this layer of detritus, a good deal 
of gold has been won from time to time-at least 600 ozs., 
and perhaps more. The metal is generally found, lIot 
lying on the bed-rock, as in alluvial deposits, but on the 
top of a cemented upper part of the detritus. It has been 
noticed that when gold occurs upon this cement Jayer it 
is most likely to be found below it also. The cement, re­
sembling a breccia of angular pieces of reef quartz, bound 
by a siliceous pas.e, is plentiful all over the Long Plain. 
It is very likely of the same age as the cemented alluvial 
on Brown's Plltin, near Corinna. ~ow, at the Long 
Plain Mine 1t is very easy to see where this quartz OIme 
from. Between the larnin'" of the schists there are 
everywhere thin sheets of quartz from t inch to 2t inches 
tbick, and even a greater thickness has been attained 
where lenticular patches hal'e been formed in the schist. 
Wherever gold occurs in the schist outside of any veins, 
it is contained in bands of soft decomp •. sed schist or sand­
stone, well within the range uf surface water, which t 

owing to the vertical lamination of the rountry, Illay 
descend to a very considerable depth. The gold IS fOllnd 
in ragged, pecnli.r forms. H"llow skeletal, coralloid. 
erllsriform shapes prevail, with a frosted appearance. The 
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:fi:ppcimen~ are very Jig'ht, and ellclo~ Illucll quartz,occa.­
-;-iollall) ~Jate, dnd soll1etilUPS both quartz alia slate. In 
-pne lllstance. 1 lIoticerl a I'ieoce of gold enwrappillg small 
pebbles or grains 411' quartz alld green schist, a strong 
.odiealion that the gold erystallised after the stolles had 
,been detached from their parent rock. This. I believe. 
'explains the origin of the specimen gold for which 
,the claim has been So famous. It bas been produced 
.by tbe re-crystallisa Tion in the superficial covering 
'of gold dissolved Ollt of the the quartz lenticle •• 
I8et free by the disilltegrafiun ot' the bedrock. In~ 
"'essant di,,'.lution 01 gold is probably going on in 
.all quartz wines in tht' upper part of auritt-rous' quartz 
reefs, and the Long Plains quartz lenticles, wbere­
-ever gold-bearing, are Dot likely to form any exception to 
the rlJle. But the organic lIIatter of the buttun-grass 
.oil llIay be expected to act as a powerful precipitant of 
allY such gold from its ~oll1tion, and has, 110 douut, given 
to the em·rusting gold tbe !",culiar sponge-like anu hollow 
forlJls so common ill the spe'-'imen~ found herf'. Cunse· 
quently, wherever the ql1srlz uudprnellth is Kold·IJearing, 
patches of auriferous detl'ims may be expected in the 

'neighoourhood. The idea pntertained on the spot is, that 
Sillki~,g in tile. solid below these points ought to result in 
the discovery of payable g .. ld: I think this by no means 
follows. The gold precipitated at sur/ace may have been 
.collected from a wider and a comparutively poor area 
.nnderground. 

Cox's face on this property is an open cut in the schist, 
. in a conple of benches about 25 leet in height altngether. 
"The silvery schist is split up into thin, often W8")" luminre, 
between whirh are sheets of quartz, mostly lenticular. A 
band of soft decayed quart. schi>t is said tn have yielded 
the most gold, _The quartz in the lentrcles is pure, white, 
dense. and looks lInfavnurable £o>r guld. I was told, how­

·ever, thus fl'om 70 to 80 cltmces had come from this face, 
with a very primiti,'e arrangement for washing, und alto­
~ethe. to .. little waler lor proper sluicing. A tuonel 3U\l 
teet long bas been dri'Yen into the hill from the E., to 
intersect the formation exposed in Cox's tace, but it is 
'believedl not to be far enough in. It pesses through 
greenish 'luartzo.e. soft slates. ur schists. About 50 feet 
~ll, a manhule has been cut into the north side, where there 
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is a bOllld of decayed slate, which looks as if it mig" 
contain somerlling-. Further ill, a seam of' l'ed nnd yeHowf 
clay, 2 inches to 5 inches thick, has g,ven gold 00 .s ... ),. 
Just behind tbA end there is • 16·inoh b.nd of rotber .<>1\ 
graphitic slate, which has .not been te.ted 1'00' gold. Th" 
face is in talcose schist. A south drive, 15 feet, has been 
put in frolll this tunnel, with no resuh . 

On the western side of the spur, opposite this tunnel, 
12 ounces of gold were found in prospecting .t s".face. 
A short drive was begun 8 tew feet lower down, but ~t is 
very shallow. On this side of the hill a small tunnel has 
been put in, from which a. short drive was extended S.:. 
nothing was obtained fruUI the dri\'e beyond a few colours. 
1'he tunllel is ill talcose schist There is all upper c:uuing, 
from which a winze descends over 200 feet, as far as 38 
feet. below the lower of two tunnels below this cutting. 
The winze is said to go down on two veins, and to bu ve 
yielded gold. No.2 tunnel, ben~ath this, was too wet t<> 
enter. I t is said to have been driven 1000 feet illtu the 
hill. cutting Cox's formation and two or three otbers, but 
with no result, except colours only. No. 3 tunnel, ",tAl 
lower duwn, has been extended ~OO feet, cutting • tbin' 
vein, which was driven upon N. Where this was inter­
sected it looks like a mere joint. Higher up it was said 
to be good, but poor when they knocked ofl'work. I wM 
told tbe greatest widtb it attained between the two tunnel& 
was a foot. 

The claim .ppears to have been well prospected in 
difterent directions, and of course this work can be con­
tinued, but it is difficult to sep where the rock waTranttio 
any cOl!siderable outlay. Tbere are no signs of solid 
re..fs existing at any reasonable depth, and I believe 
money would only be frittered away looking for them. 
On the uther hand, any day may witness a rush to tbese 
plains on the discovery of new patches, with rich surface 
precipitates. These will almost certainly be found, but, 
most probabl" accidentally. The gold is of excellent 
quality, realisrng £-1 to £4 Is. per ounce. 

All the neigbbouring creeks have yielded gold. Over 
4000 ounces are said to have beeu collected on tbese 
plains, and tbe p:old seems to have come from more th ... 
olle sou)'oo. "e have a quartz source, as above; but it 
has also been fvund in direct association with magnetite 
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and carbonate of iron. Thi. part of Long Plains is just 
to the E. of the Rocky River and Rio Tinto magnetic 
helt of country. The whole belt of country between the 
Rocky and Savage rivers, and up Hall's Creek, deserves a 
thorough geological examination. 

Cape Copper Mine (Mt. Donaldson Spctinn). 
This property is charted as Heap" and Simpson's two 

sections, 1027-93M (79 acres), and 1028-93M (80 acres), on 
the 9-mile Creek, which falls into the Whyte River, just 
east of the latter section. The company has made a 
narrow cart-road, about i mile long, for connecting 
the mine with the Corinna main road, at a point about 
9~ miles from the township. This road terminates at the 
top of a steep incline tramway, 9 chains in length, which 
descends the rather precipitous side of the gorge, 350 feet 
helow. The mine-works are in the creek, 80 or 100 feet 
below the camp. Both sides of the creek are lofty and 
steep; and this mine, placed at the bottom of the dark 
narrow ~orge, cut almost canyon-like in the table land 
above, occupies as strange and romantic a position a~ any 
in the Colony. 

The country-rock may be classed in two gruups. The 
upper and eastern part of the hill consists of quartz schist, 
inclined to be micaceous. It is light in coluur. The 
schist in the creek, to the south and west, is dark g-rey and 
green, and carries copper pyrites. Its foliation plaues are 
glossy with graphite, which, on heing rubbed. leaves plum­
bago marks 011 the fingers. A little loose porous fibrous 
graphite (gral'hitoid ?), of remarkable lightness, has been 
found in a se.un in 1\0. I level, near the entrance; and a 
kind of plum:"ago mud, rE"semblill~ soot, occurs in the 
oTeruurden, just above the schi~t, in the short trial crosscut 
from creek (above the adit). :;"me of the s(·bist is mas­
sively bedded, especially tOlVards the junction of the creek 
with thp. vVhyte River. Heredark, RHO sometimes glisten­
ing, crystals of hornblende may he seen in the rock with 
the naked pye. The rock is one of the crystalline schists, 
largely aClillolitic, is non-felspathic, and requires extended 
microscopicul examillation before its exact nature can be 
safely determinec!. For the present, it can only he vaguely 
termed "hornblende schist." W herel'er the foliation is 



• 
• 

• 

• 

• • 

• 

1110st complete, the formation of lentieles and leaders 
-()f quartz is most marked. Then, where the quartz leaders 
and the schi3t9 carry iron pyrite~, copper pyritps are also 
apt to occur, though, so far, the latter ore has Dot been 
found in any quantity olltside the old prospecting sbaft 
... unk in the graphitic scbist in the bed of the creek. All 
througb the mine a soft band of this schist is being 
followed. as a guide in tracking the ore fi)rmation. This 
formation and the enclosing scbi;ts run parallel with 
one another; and. althollg-h the soft band is rather CtHl­

-stant, I look upon it 8S indicating a plane- of weakne~s. 
allowing eaf'y percolation of water, rather than anythillg 
of the nature of a fissure, the exi~tence of which is alrogether 
conjectural. The whole matts of schist has a ~trike 
N. 20° 'V., and a normal dip to the N.E., thongh the 
latter varies in direction here ano there. I believe tile 
whole group of schists will be eventually found to belung 
to the Cambrian or pre-Cambrian rocks; but tbe evidence 
is not sufficient, at present, to enable a definite conclusilm 
to be arrived ot. 

Tbe first work done on the property seems to have oo"n 
a small shaft, sunk in an extraordinary position, viz., in 
the bed of a creek not more than 12 feet wide. The eady 
prospectors sank tbi. to a depth of 22 teet in graphitic 
schist carrying quartz, bal'ytes, and good copper pyrites. 
The late M,'. J. Harcourt Smith quotes samples of the 
pyrites as assaying 28u&. cupper, 8 dwts. gold, and 10 oz •. 
silver per ton. Mr ...... J. Rich, the present managt.>r, 
-continued the ~inking down to 3t feet, leaving the forma­
tion in bottom, consisting of a couple of somewhat solid 
band. of copper pyrites, 3 or • feet wide, and :2 feet of 
mineraii""d rock. Influx of water stopped furtber sinking . 
I saw a few hundredweights of the copper ore from tLe shatto 
It was bping SOlted and bagged, and I pstimated its contents 
at from 20 to 25'/, copper. As all the ore has come from 
this awkwardly-placed .baft, tbe only course open for the 
company is to get underneath it as quickly as possible, 
and the management is doing this in tbe best way. A 
new shaft i~ beillg sunk on the eastern side of the creek, a. 
few fatboms frolll the old one. The schist is running 
parallel with the creek, so that drives will be opened out up 
tbe creek, first at a depth of about 60 feet, tbe same level 
.as No. I tunnel, and again at a further depth of 80 feet, 
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where tbe main adit ",ill communicate witb it .. ·ben driven ' 
far enough. The strata dip easterly, therefore the new 
~haft is on the east side of the creek. This is the most 
important and necessary work at present proceeding on 
the mine. It will prove the value of this course of ore 
in particular, and, I may add, the value of the mine as a 
.. bole; for, if the contemplated drives ao not disclose any­
\hing worth working, the outlook will be far from bright, 
~s r do not see any other point which offers any strong 
inducement for further prospecting. The one thing about 
the work in the creek at this shaft which is encouraging 
and invites perseverance is that fair~quality metal has 
ullquestionably been won here, alld the solid quartz, with 
almnaant iron pyrites atld a little baryles, are favourable 
i .. dications. The Whyte River Bows over a hornblendic 
t;ebist bottom, in a narrow gorge, 18 feet vertical below the 
ulain adit. The auit is driven 212 feet, first in the massive 
boroblende schist, then cutting the grapbitic sch;"t alluded 
\0 above. The schist here has a wesrerly dip, and is .... med 
,,·jtb vertical and horizuntal strings and veins of quartz,.. 
uut the drive has yielded nothing so far except a few little 
veins of iron pyrites. 

About 65 feet above the adit, a short trial crosscut haa­
been put in from the creek. Up to now it has been 
p_ing through the heavy overburden of schist detritu!> 
which rests upon the bed-rock, but in the face the solid 
schist is jUg!. now beginning to show in the sole. 

No. I level is 90 feet abuve the aait, and has been driven 
320 feet, first in grey, ana then in graphitic scbist. In the 
end i. a soft seam 01 this schist, which has been followed 
~il along. The schist ri~ht across the face is veined with 
horizontal and vertical leaders of quartz, I inch and 2 
inches wide. Samples of iron pyrites have been obtained 
from this level, but no copper ore. 

No.2 tuunel, tiO feet above .No. I, has been driven 60 
leet in, and levels put in right and lefi in graphitic schist, 
\lut with no result. No.3 is the top tunnel,60 feet higher 
than No.2, but is only 16 feet in, having been just 
.tarted. 

In the hill detritus are immense blocks of white reef­
quartz, which have, apparently, rolled down from higher 
ground, and a good deal of loose big quartz is seen in the 
soil between the mine and the Corinna roaa. It is, 
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,possible tbat a reef c'~sses tbe t"ack, and it migbt be wortl. 
while 10 look for it, though the quartz which I aaw is 

. pure wbite, dense, barren-looking rock, devoid of pyrites, 
and bas an unfavournble a!Jpearance for gold. 

Since my visit J have received Dews that a shoot of ore 
has been reached at the tunuel level, 55 foot from surfilce, 
about 25 fee~ long. This is satisfactory, so far as it goes, 
and further dev!ll()plllent~ will !Je looked for. It is quite 
possible that, as a sml\.ll mine, some success may be · 
attained. Whether there is scope enough in this property 
for the important company who are now carrying dn 
pperatiohs there is another question. This belt of countty 
is cllpriferous to ' some extent, and though no payable 
mines have lwen opened in it so far, there are possibilities 
which it would be foolish to deny. 

Rocky River Nine. 
This mine is sil.uate in the angle formed by the junction 

of the Whyte and Rocky rivers. It is reacbed by turning 
off tbe Waratah-Curinna roao, at the company's mail hut, 7, miles from Corinna, and descending into the valley of 
the Whyte River by a winding course of a couple of miles. 
A suspension bridge crosses the Whyte River to the mine 
on the south bank. 

The mining works, outside p"o'pecting shafts and 
trenches, cOlisist of tunnels driven north-west and south­
east into the hill from opposite sides to prove a larg" forma­
tion or deposit of copper-bearing magnetite, which, with 
breaks, has been traced at surface through a long distance 
of the same country-rock as far, it is said, as 25 miles . 
At any rate, on a minimum computation, it extends, at 
interval., for 14 miles, with a bearing of about N. 20° W. 
Whether the identical lode is continuous for this distance 
_may well be doubted That the same belt of country, with 
similar magnetite deposits, continues on the same strike, is 
undeniable. 

In the No.2, or lDain adit, tunnel, at 20 feet above the 
Whyte Hiver, the deposit of magnetite has been followed 
S. 18° E. for 796 feet from the entrance. The mce of the 
tunnel is 360 feet below the magnetic iron outCl'OP at sur­
face. The tunllel, for about 2M feet, folluws the course of 
the lode, about 10 feet E. of it, and then, from the No. 'l. 



-west cros",ut into the end, another 190 feet, it skirts close 
along the E. wall of the lode itself. Several crosscuts have 
been put in from the drive to prove the width of the mag­
netite, and have disclosed it as forming an elongated ore­
body of somewhat lenticular $hape, attaining a maximum 
diameter of 30 feet, and thinning towards the ends. Its 
hearing and dip are parallel with those of the talcose, 
quartzose. and hornblendic schi.ts. which encl,)se it. A 
~reat variety of minerals-gold, copper. Filver, magnetic 
,]fon, uickei, barium, cobalt. asbe'ito~, molybdenum, &c.­
have been reported as oerun-jog in the ore-body, some of 
them of economic \'alue, others of purely scientific interest. 
Bot, however apparently unimportant the non-economic 
minerals may seem, these and the surrounding rocks 
require attention, as helpin~ to elucidate the genetic history 
of the ore-body. Such schIsts as these, and their associated 
<leposits of mal!netite in other parts of tbe world, have 
been subjects of much debate, and the origin of both is 

. frequently obscure. One fact observed in connection with 
'many of them is noticeable, viz., that these large lenses of 
magnetite occur in areas of hornblende schist (amphibolite) 
and Itneiss. 'I'he same condition of things prevails at the 
Rocky River. On each side of the ore-body, and separated 
from it only by bands of more siliceous 8chist., is horn­
blendic rock, sometimes a gneis~, with bands of green horn­
blende, quartz, Rnd plagioclase felspar, l:Iometimes dark, 

-compact, and fissile, plentifully sprinkled with specular iron. 
To the E. of the line of lode these hornblend e schists form 
the bed of the Rocky River, where they are massively 
developed. The talcose schists, which accompany tbe 
hornblende schists and gneiss, have, I believe, an identical 
origin. The same rock as the gneiss occurs also devoid of 
banding or foliation, looking something like a gabbro to 
to the naked eye, and con!iOisting, as ascertained by micro­
optical analysi" of green hornblende, large plates of plagio­
clase felspar, with apatite, quartz, and a quantity of epidote. 
The hornblende Flchists have the same constituents, drawn 
out into bands, parallel with the foliation. The talc, 
asbestos, calcite, dolomite, and serpentine present in the 
rock are secondary products. The schist sometimes occurs 
in the middle of the lens of magnetite. The proper inter­
pretation of this interesting rock is naturally a difficult 
task. In sllch ancient areas of crystalline Bchists and 
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gneis~s, even the mere differentiation into sedimentary 
and igneous divisions is nu easy matter. Igneous rocks 
become masked and altered by tangential pressure. due to 
the secular cooling of our planet. by con.equent foliation 
and the development of new minerals, resulting EOmeti mes 
in the complete reconstruction of the rock. Sedimentary 
rocks under the same influence are deformed, crushed, and 
become crystalline to an extent which finally obliterates 
all recogmsable distinctions between eruptive and sedi­
mentary. In the present case we cannot be quite clear as 
to how the gneissic structure IlSs been induced. Is it the 
result of a re-distribution, by gravity, of the separate 
minerals upon recrystallisation of the rock ?-or has it 
proceeded from the crystallisation of certain minerals 
along planes of weakness. thus giving to the rock the 
banded appearance characteristic of gneis.? Looking 
at the microscopical character. of the rock, and taking 
into account its mineralogical associations, 1 tentH.· 
tively advance the theory that the gneiss and the less 
gneissose hornblende rock are modifications of original 
gabbro through crushing and shearing; and the enclosing 
talc schists represent a further stage of metamorphism. 
Profe!'sor Rosell busch (in his" Mas~ige Gesteine" ) goes \'ery 
fully iOlo the metalllorphosis of gahbrn rock, in \Vhich 
process the augite is completely replaced by IlOrnblende, 
and the basic felspar is transformed into a granular aggre­
gate of more acid plagioclase and quarlz. Such a rock, a 
marginally-modified gabbro, Rosenbusch would call 
hyperite-amphibulite. (Hyperite is a rock between gabbro 
and norite: its constituents are basic plagioclase, augite, 
hypersthene, olivine, ilmenite, and some apatite.) He refers 
to hyperite and m8gnetite.gneis~, where these changes have 
produced diorite schista and hornblende-gneiss. Gabbro­
diorites are such gabbros as have been converted into 
diorite, with aCid plagioclase and qu.rtz. Rosenbusch 
prefers to call them gabbro-amphibolite. when hornblende 
has been developed in them; or by a shorter name, 
zobtenite. He says, with rp.ference to Justus Roth's pro­
posal to adopt the term zobtenite for sucb rocks .:-" If 
we would adopt this name, it would be, according to 
.J usttiS Roth's own showing, a collective name for very 

• ],I a8sige Gesteine: page 326. 



"eterogeneous things, comprising the gabbro-diorites aDd 
h yperite-diorites, or gabbro-ampbibolites and their schist""" 
forms. Zobtenite would theu be any amphibolitic rock 
derived froID gabbro through dynamic metamorphism.. 
In this sense, it would be a desirable and short desigllation." 

The mode of origin of lenses or beds of magnetite ia 
obscure, notwithstanding all that has been written upon 
tpe subject. Professor Kemp, in his" Ore Deposits of 
the United States" (pp. 152-3), gives eight differel,t 
hypotheses :-

J. As intruded masses, i.e., dykes. 
2. As segregations during the cooling of bll4ie 

magmaill-. 
3. As metamorphosed limonite beds. 
4. As replaced limestone beds, or as siderite beds 

subsequently metamorphosed. 
5. As submarine chemical precipitates. 
6. As beach sands. 
7. As river bars: concentration of magnetite!:!-anus. 
8. As segregated veins: concentration in a state oC 

solution from the wall-rock. 
In 1897 the same author advanceu a theoryoftheori~in 

of some magnetite. near Port Henry, N.Y.,· supposmg 
them to be contact deposits formeu by the influence and 
stimulus of gabbro intrusions, forming coarse hornblende­
magnelite-pegmatite masses, with associated apatites 
and zircons, during which time heated solutions of iron 
were emitted, which attacked the wall-rocks, and gaYe 
rise to the ore bodies. 

Under circumstances surrounded with admitted difficul­
ti09, I only advance my own interpretation hesitatingly, 
,and su bject to correction upon closer examination in the 
field. But, if I am correct, it is improper to speak of this 
magnetite body as a bedded deposit. I am rather disposed 
to believe it to be the effect of direct differentiation from the 
cooling magma of ferriferous gabbro, and the lenses to I!e 
subsequently stretched forms of the original differentiated 
masses of magnetite. The progressive separation of the 
iron from the fused magma would increase the percentage 
pf Si 0. in the residue, and tbis may have facilitated 
the development of the quartz R9d acid plagioclase during 

• J, F. Kemp. The Geology of the Magnetites near Port Henry, N.Y. 
Trans. ,Am. InBt. M.E., 1897. 
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'he I"ter uoe'nuoorph)c processes. 011 this theory. the 
uickel ore fOll,lId in the maj;netite b ... originated by tbe 
ordinary pr~ of ,"lphidIC segregation from a cooling 
basic magma. 

A •• umiDg.the hornblende-gne~ss to have been originally 
gabbro. there .... e two poasibilities. geologically. Is it an 
injection gnei88. i .•.• an intruoioe dyke or sill penetrating 
between the foliation or bedding of the enclosing rocks, 
or was it an exposed m888 in situ prior to the deposition 
of surrounding sediments, and at a later time involved. 
togelher ... ilh th""". in the earth mooements which haYe 
eonverted the whole 'complex into schists? Microscopical 
and chemical examinations, as well a.~ field studieM, must 

. be conducted before tbese points c.n be elucidated. 
Perhaps. in the futnre. the services IIf an ollicer may be 
available for purely scientific work in o.onnection with the 
geological survey of the Colony. and .hen this di.tri~t, 
with others now neglected under the pr""sure and 
e.ligenries of routine work and economic enquiries, may 
receive the scien.ific attention which they deserve. 

J will now brielly record Illy notes of ill.pection of the 
mine. begining with the No.2 IOllg tUllnel from the 
Whyte River. Thi~ is drivell in quartzose, titlC08e, and 
hornblendic schist 796 feet. alld on the line of the schists: 
The schist is impregnated wit.h a little copper "nd iron 
p,Yritel and galena. The tunnel comes into indications of 
mall"netite a little over 100 feet from the entrance. hut the 
solid lens itself does not seem to be present much before 
reaching the No.1.. or nickel. winze, "nother 200 feet. 
Tbis winze has been carried down 150 feet. At the 110-
feet level it has been driven N. for 100 feet. but work 
was stupped owing to heavy water and had air. Some 
nins of' nickel ore, a few inches thick, were found ill the 
"irJze, with a carbonate of irun ganglia in serpentino1;ls­
looking ruck. In f..Howing the vein northward. the grade 
~ saia to have become lower. The willze being under 
water, 1 could not descend. The ore ill au unusual one, 
alu! h •• been referred to ill Be\'eral ..... y. of it published 
by the company. Mr. A. J. Bolton. the company'. 
metallurgist, and Mr. E. M. Cairnes. were the & ... t to 
""''1gnise the peculiarity of tbe ore, and referred it to 
oieg-enite. a nickeliferou. 8ulphide of cobalt. I was informed 
Iof Mr. Bolton tbat it has Qinoo been determined in 
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Germany as rammelsbergite = nickel diarsenide. A s will 
be seen presentll' there is reason tu believe that neither of ' 
thes. determinatIons is admissible. The published assays 
are as follow!:! :-

Gold. Nickel. Coballt. 
A. J. Bolton ..... "...... 1 oz. b dwt8. 51'76% 100/., 
Gilfillan & i\PCreery... 1 oz. 6 dwts. 3 grs. 29' 5% 

F. DUlin, F.e.S.......... 2 ozs. 10 dwts. 22 grs. 26' 4% 

Mr. O. E. Wbite, of Hobart, bas made an assay of tbis 
ore, witb the folluwing result:-

Per cent. 
Nickel.............................. 34'8 
Antimony.................. ....... 2-0 
Cobalt .............................. 2'0 
Arsenic, large quantity. 

:1111-. W. A. Macleod, B. Sc., University of Tasmania, 
further assayed it for gold and silver, when it returned 
90zs. 16 dwts. silver, and 6 dwts. 12'8 grs. gold per 
ton. 

The new feature revealed by this last analysis is the 
presellce of antimony. which makes the ore an antimo .. · 1 

sulpharsenicle of nickel. Mr. \Y. F. Petterd bas pointed 
out to 11Ie thiit there are two distinct nickel ores in these 
salllples-Kupfer-nickel (Hickel arsenide), with a cOPNr­
red colour, and the antimonial sulpharsenide, near curynite ... 
of a white, steely colour. With this ore, 111 r. 1I0iton tells 
me he I·as found pateraite, a molybdate of cobalt. 

At 45 feet past this willze the first crusscllt (:\ 0 I. 'V.) 
has been driven £>6 feet, crossing the magnetite I"de, which 
is here about JO feet wide, and 15 feet wPSt uf le\'eJ. The 
eros-scut is in hard pyritic s('hist, and tbough the lode is 
fully passed th lougll, much magnetite i. nOI di-closed. 
172 feet furtber in, No.2 cro .. cut CW.) has beell driven 
right thruu!;h the magnetite lens at nearly iL- thltkest part. 
Tbe cro.scut bas been extended 360 feet, and I'''.S through 
t" the line of the Sawpit Lode. At 2U feet W. of the 
maiu tunnel the magnetite lode was sirurk, ,IUd driven 
across. proving to be 20 feet wide. Thp waglll Ht' here is 
a solid body, showing no signs of htmilHttioll, sharply 
separated from the country, but enciosillg' ill Ille. middle 
a couple of bauds of schist. After tl'ltverSI g the ore- ~ 
bouy, the crusscut continues in schist. till the ",I\vpit lode 
itl illters~('ted, 011 which a south drive iJ;ls UePio extended 
32 feet. This lode is repl'esented here by" ".11 , of pyritic> 



.... 

quartz and graphitic schist. Dolomite and a vein 01 
pYJites are seen in the face of drive. Mustard gold is 
said to have been observed on the rarbon. The schist is 
gossanoul!! and ochreous in colour where exposed in the end, 
while both footwall and hanging-wall of drive are !«)ft and 
graphitic. Back in the crosscut, according to an assay 
made by Mr. Bolton, a 3-feet band of arsenioal iron pyrites 
carried 22 d wts. gold. 

From this crosscnt the main level has been coutinued 
south all the way to the end along tbe eastern side of the 
magnetite lode. which has been further proved by three 
mOl'e crosscut-s, No.3, No.4, No.5, 'V. No 3, which 
has been driven at 49 feet further in, has passed through 
the ure lells at its greatest diameter, it being there 32 feet 
across. rhe lode here also encloses a band of schist. 
Some guod yellow copper ore is said to have come from 
this el'osscut. 52 feet further in, No.4 crosscut ('V.) has 
been uriven across the lode, which has already begun to 
grow narrower, being only 17 feet in width, and endosiug 
a wide band of scbist. 87 feet beyond this is No.5 cross­
cnt, which has intersected tile lode with a width of only 
14 feet. When I was there, this was I U feet behind the 
face of tunnel. The ore ~till continues, as shown by 
pyritic magnetite seen in thp. footwall of drive, 3 feet 
behind the end. . 

Thus, this lode Las beeD tested by crosscuts for a couple 
of hundred feet behind the end of tllnnel "ery system­
atically, but for an equal distance north of No.2 crosscut 
(W.) has been left alone and untried. 

An upper tunnel (No. I), about 150 feet above the 
Whyte River, has been driven S., with long crosscuts E. 
and \V. No copper ore worth speaking of was found here, 
but the lode, 8 teet wide, is said to improve going down. 

The uickel winze workings expose what is called No.2 
lode, and further in, aloug E. of tunnel, 3 crosscuts E. 
have cut the extension of the sallJe lode, called here No.3. 
Judging by positions, Nos. 2 and 3 appear to be identical. 
At one time, this lille of lode was looked upon as very 
important, from its nickel, gold, and copper contents in the 
vicinity of the winze, but though gold ha, been reported 
from other parts of the lode, I here i. no solid ore-body 
exposed; srill,f, the winze ground requires prospecting. 
At 98 feet beyond this winze, a crosscut (Ii o. I) has been 
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·driven E. for 50 feet, and at 15 feet int"r.ecled the track 
bf a loue with veins of specular irun, reported as assaying 
5 dwts. to I oz. 2t dwts. of gold. The face of this cross­
cut is in hard rock, impregnated with specular iron, and 
seamed with pyritiferous quartz. The veins have been 

·driven on a few feet north. About 120 feet further south 
No.2 cross-cut (E.) has heen driven 27 feet, cro.sing the 
same lode track in pyritic schist, with much quartz. 
Behind the end, in main tunnel, No.3 cross-cut (E.) has 
intersected this lode again at 114 feet, bllt here it is 
magnetite, about 2 feet in width, ann softer than usual. 

1 did not see any magnetite on the south side of the 
·hill, but I believe the lode-line has heen traced across the 
Rocky River. 

On the soutb side of tbe hill, No.3 tunnel bas been 
driven N.W. from the Rockv River about 290 feet on 
what is called the Sawpit Lode, and this tunnel, if con­
·tinued, will eventually connect with the south drive from 
No.2 crosscut (W.). About another 400 feet of driving 
should effect this connection. The tunnel entrance is in a 
.bold outcrop (If mineralised horn blendic schist. The 
feature of the alleged lode is tb~ o('currenc'! of auriferous 
,graphite. reported to assay up to l7 dwts. in ~pecilllelis. 
The country is milleralised, but there is 1I0t any evidence 
,of' true lode-matter. About 80 feet in, a winze was sunk 
~ feet on a vein of' quartz. :Mineralispd s'Jhist and 
b .. nds of iron pyrites are the characteristic. of the cross­
cuts, which, if extended, would probably intersect the 
.graphite, as the latter strikes across the tunnel some way 
in. The face of the tunnel is in scbist and wbat looks like 
quartzite, with a seam of dolomite 4 inches wide. 

The work in this mine which may be said to be naturally 
impending is-

I. To complete the connection between both sides of 
tbe hill, as the Hocky River side is the natural and most 
.. uitable outlet. 

2. To adva"ce the S. drive on the No.1 maglletite lode. 
which is the mainstay of the mine. The exten:sion of tbis 
lode must he proved and established. 

3. In view of the long line of magnetite already proved, 
th~re need be no hurry to start a main sbaft, but it will 
have to be put down to drain the nickel winze and develop 
th .. t vein. I may here say that, although the nickel ore 
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constitutes an attractive feature, I look upon it as altogether 
subordinate to the main resource of the property, the 
cur,riferous magnetite . 

rhe maqnetite OTe taken out in driving has been stacked, 
partly at the approacb to No, 2 tunnel, partly in a closed 
drive inside the entrance, and is estimated by t.he manager 
at 2600 tons, No stoping is going on, as the company 
intends first to construct its tramway along tbe Whyte 
River valley to Corinna. They are, apparently, anxious 
to refrain from doing anything involving double handling 
of the ore, but,all the sarue,a. soon as tbe outlet from the 
mine at tbe Rocky River side is secured, it will be well to 
get ore out, and establish tbe value of the mine in a satis­
factory way. A selected specimen, of very promising 
appearance, was assayed by Mr, Ward, Government 
Analyst, and yielded, copper, 0'1 (one-tenth) per cent.; 
silver,9 dwts. 19 grs.; gold, trace; while a bulk sampling 
made by Mr. Wilks, the mine manager, and assayed by Mr. 
Bolton, is publisbed as returning 5 per cent, copper, and 
:3 dwts. gold per ton. But it must be borne in mind that 
this is er,..,ntially a low-grade ore, and everytbing depends 
upon the sampling being representative of tbe bulk, as a 
little difference will affect tbe result to an extent that would 
be inappreciable in the case of richer material. There is 
not enough margin in the ore value to allow any errors of 
judgment in planning a programme for work. I do not 
regard mere sampling from a standing lode as a safe 
method of arriving at the average value of the ore. 
Small trial shipments ought to have been got away and 
smelted long ago: the owners would then by this time 
have had something much more secure to go upon than 
they bave now. After getting in this way a good idea of 
bulk values, the ore could be proved both above and 
below adit level, for, although it bas been disclosed by that 
level for a long distance, no horizontal extension can be a 
satisfactory basis for permanent ore-winning. 

But, above all, I am disposed to insist very strenuously 
upon the necessity for a Illore satisfactory assurance as to 
the bulk value of tbe ore, especially a. I have not been 
fortunate enough t.o secure samples of it showing payable 
percentages of metals. Two samples, one a poor looking 
magnetite (A) ore from tbe stack outside the main adit 011 

No. 1 lode ; the other, a coppery-looking specimen (B), 



which, from its appearancp , looked rather above average 
quality, were assayed, with the following results :-

B.-Assay by Mr. W. F. Ward, Governmtnt Analyst-
Gold ...................... ........ Trace. 
Silver.............................. i oz. per ton. 
Copper ........... .......... ...... 0'1 °/0' 

A.-Assa.y by Mr. W. A. Macleod, B.Sc., B.A., 
University of 7asmania. 

Gold ..................... ......... 11 dwts. per ton. 
Silver.............................. 15i dwts. per ton. 
Copper ..........................• ? 

On the other hand, the assays published by the com­
pany vary from traces up to 5 °'9 coppe,', and traces up to 
I oz. 5 dwts. 8 grs. gold per tOil, III ore frolll the same lode. 

This only shows the imperative necessity for ascer­
taining values by means of a bulk shipment of ore taken 
from all parts of tbe lode; and I would recommend that 
this be done before beginning to layout money in the 
construction of the tramway to the Pieman. The com­
pany has been working steadily for 5! years, and bave 
distributed a good deal of money in the district. It 
is now about to spend £20,OO() on its tramway, which 
is surveyed 7~ miles to the Pieman. At the time of my 
visit, 27 bands were employed at the mille. Since I was 
there. a new copper lode has been fonnd at tbe 'Vhyte 
ltiver, in the SO-acre section. Rich copper ore is stated 
to be present, and shaft-sinking has been begun. 'l'his 
has been called tbe Western lode, and is altogether distinct 
from the large lens of magnetite ore described above. 

Rocky RiVfr Associated Mine. 
Tbis mine is on the wpst side of tbe Rocky River, 

Section 1829, a little above where the celebrated nugget 
was found. A bout 30 feet above the ri ver a crosscut 
tunnel is being driven across quartzose country and lime­
stone. The quartzose country appears to be big barren 
quartzite. Behind the end is a band of wbite limestone, 
40 teet in width, but green talcose schist is just appearing 
in the face. At 90 feet in, Ii 22-feet belt of mineralised 
schist was passed thruugh: it is intended to drive south 
upon it. This is supposed to be the southern extension of 
he Rocky RiYer No. 1 lode, alld the tunnel is being 
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continued, in the bope of intersecting the Sawpit Lode, 200 
reet further on; ~t least, the supposed outcrop is traced at 
that distance, on the top of tbe hill. Tbe mine is in the 
hornblendic zone, and massive quartz and hornblende rock 
forms the bed or the river along here. Tbe owners of this 
mine are very plucky, because it is by no means certain 
tbat the lodes on the property will be found remunerative. 

On the adjoining IO-acre section, further south, a quartz­
copper lode is being opened upon the opposite .ide of the 
river. 11his is called the eastern lode. The veinstolle is 
the dense white quartz characteristic of these schists, and 
shows clean, nice-looking copper pyrites, with iron pyrite . 
The outcrop has been traced some 5 or 6 chains. The 
drive, if continued. will give between 300 and 400 reet or 
back.. Tbe intention i. to drive another 15 feet, and then 
put down a trial sink. 

The wOJ'kers on these section. deserve credit for 
courageously undertaking mining under difficult con­
ditions. Mr. M. Blaney, the manager, took the trouhle 
to show me round. 

Corinna Gravels. 
At and near tbe township, the Silurian bedrock lies 

under sands and gravels, sometimes 50 or 60 reet deep, 
though often so sha llow that the slates rise to the surface. 
Mr. Harry White informs me that some uf his bores on 
the north bank of the Wbyte River, above its junction 
with the Pieman, bottomed at 36 reet and 60 feet, while 
another reached 60 feet, without bottoming. The different 
sluicing companies which began to work the Corinna series 
of auriferous gravels some years ago have all stopped 
work, so that therp. were really no sluicing properties for 
me to inspect round Corinna. From some of the aban­
doned claims which I passed over, I should judge that the 
true bottom ought to yield payable gold in places where 
there was any action at work tending to arrest the current. 
There is such an extensive area of slightly auriferous 
wash, that there is not much hope of payable result. 
outside certain selected spots. These low-level gravels are 
the result of the destruction of higher-level gravels, so that 
it is unreasonable to expect any uniformity of distribution 
throughout the mass. Besiues gold, a little tin i. present 
ill the wash; but, as far as the country which is red by 
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rivers from the Meredith Range is concerned, much tin 
need not be anticipated. It is different, however, with 
tbe country to the north. We may safely say that the 
gold is derived from the deg-radation of the country which 
is now watered by the Pieman, \Vhyte, and Savage 
rivers, with their tributaries. These creeks and rivers all 
carry gold j and, before their existence, the same auriferous 
country was sluiced partly by the sea, partly by otLer 
watercourses. The lenticular quartz patches in the 8cllists, 
the auriferous magnetite, the serpentine country, all must 
have contributed their quota to the 8um total, and account 
for the gold, despite the singular absence of auriferous 
quartz reefs. 

Osmiridium Sands. 
The natural alloy known nnder the name of iridosmine, 

or osmiridium occurs as flakes and flattened grains in the 
sauds of the Savage River and tribut.aries, Badger Plains 
Creek, and generally in the streams flowing, at some part 
of their course, over serpentine country. In the Badger 
Plains sands it used to be as plentiful as the gold, and 
was looked upon as a nuisance. New uses for iridium 
have recently raised the market value of tbe metal, and a 
party of men are now working the Savage Hiver sands, 
diverting the streams, etc., and regularly take small 
quantities in to Waratah for sale; I believe, a few pounds 
weight per month. The prices realised have gone up 
from 308. to 50s. per oz., and quite a new industry seems 
to have been initiated. 

No analysis of this alloy appears to have been made in 
the Colony, but it is highly probable that the constitution is 
iridium and platinum, with a little osmium and the other 
Tare metals usuallv associated with these. Its source is in 
our serpeutines, and especially such serpentines as have 
resulted from peridotites and pyroxenites. 

The present rise in price is believed to be tbe result of 
some new use being found for iridium, but what this is, is 
is not yet known. It is al!!O reported that osmiulll is 
chiefly sought. It is Dot known, either, whether, the 
winers are gettIng full price for their product. Osmiridium 
and phospho-iridium are used largely for tipping gold pens, 
and an alloy of iridium and platinum i. employed .s 
standards for weights and measures. Iridium has some 
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limited application also in tbe ceramic art, and phospbo­
iridium is used for the knife-edges of certain chemieal 
balances. Iridium has been used experimenta))y for elec­
trical contact points, but there is no demand for it, 
commercially, at present, in that direction. It is also being 
employed for the anode and cathode points in radiography. 

Conclusion. 

From the preceding remarks it wi)) be seen that the 
only mines 011 this I"onte now sending ore to market are 
the Mouut Bischoff Tin and tbe Magnet Silver Lead. 
Looked at from this poillt of view, the line of country, as 
a whole, do~s not present a cbeerful a..pect, especia))y when 
we take into account the Dumber of mines formerly 
worked and now abandoned. Thisgloomy view, howt'ver, 
may be discounted, if we find, upon examining the 
circumstances mOTe particularly, that insufficient pros­
peding. half-hearted, or injudicious mining, and, some­
times, financial mismanagement, combined with low 
market rates and defective meaDS of communication, with 
corresponding-Iy high freights, have been responsible for 
!Some of these failures. In these remote places the mere 
fliscovery of ore is not sufficient: the discovery must be 
a("compnnied by conditions and circumstances which will 
allow the Ore to be raised and placed on the market at a 
profit; otherwise. the mineral, whatever the quantity may 
be, mightju8t as weH be non-existent. A pound or two 
in tbe market rat~ for lead llIay make all the difference 
between profit and loss: and if an uutoward circumstance 
like this causes work to be suspended on any individual 
mine, the chances are that it also checks or absolutely 

frevents th e devlopment of others in the vicinity. 
n tbis way we see how possible it is for the misfortunes 

of a single mine to tbrow a whole distri"t back for years, 
anj to bar the discovery of even richer ore deposits in the 
same neighbourhood. Because the milles at the Hl3azle­
wood and the Whyte rivers bave beeu abandoned in the 
past, it does not follow that some of them could not be 
worked at a profit now, when market values and freights 
are more favourable, and a fortiori, it is not safe to as"'llme 
that the indicatiolis of ore in so man,! places only point to 
worthless lodes. On the contrary, think it very likely 
t/lat the more favourable conditions which at present 



surround the inception of mining work, will lead to the 
resumption of exploration at some of these neglected 
centres. Tbe pyroxene country between the 7-mile and 
the 16-mile from Waratah is di.tinctly favourable for lead 
ores, with a good percentage of' silver. The numerous 
ultra-basic dykes are so many channels, if not stimuli, of 
ore-deposition: and it may be also that the later granitic 
intrusions have played a part in influencing some of the 
ore· carrying solution!', The mere fact that some of the 
ore-sboots contracted at the shallow depth of a hundred 
feet from the 8urface, does not furnish the slightest reason 
for not pursuing the ore-cbannel down to reasonable 
distances. But so it is: and investors look askance on 
neglected districts, and prefer to take even off chances on 
a field which is alive. I have not the slightest doubt but 
that tbis 9-mila stretch of country will have its turn again, 
and when it comes, adventurers will wonder how it lay 
dormant for so long. 

The nickel deposits at the Heazlewood are not so 
encouraging, the country rock,-serpentinised pyroxenite, 
is favourable enough, being the proper home of the metal, 
but no solid veins of any thickness have been met with 
in the superficial i.e., the more or legs marginal parts of 
the rock-mass. and geological theory rather discourages 
the ide. that greater depth brings increased deposits 
of this metal: on the other hand, it is from this rock that 
the oSllIiJ'idium has come, which is being turned into money 
on a rising- market by a few indefatigable pros.pectors on 
the Savage River. 

Gold-mining on Long Plains. is, I am bound to confess, 
a precarious occupation, aud, I am afraId, will never give 
permanent work to any considerable number of miners. 
The field however is still in want of a thorongh geological 
examination. The singular occurrences of richly auriferous 
patches which 1 have attempted to explain in this Report 
may occasion, from time to time, an influx of alluvial 
millers, and the prospecting work to which such rushes 
inevitably give rise may lead to results at present impossible 
to forecast. 

There i. yet another field un this ronte, the value of 
which, in its still undeveloped state, it is quite impossible to 
estimate, viz. :-the zone of the auriferous and cllpriferous 
magnetite on the Rocky River and Rio Tinto line. The 
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work done so far points til low g'lllde copper ore, but the 
trials have been insuflicient. "J .d it is quite possible that 
future prospecting may open up more favourable portions 
of the deposit, which, so far as 1 am able to judge, belongs 
to the sallie series of ancient crystal1ine rocks as are worked 
all over the world for their ores of copper alld iron. 

The alluvial gravels near Corinna, which have been 
sluiced tor gold with unsatisfactory results, do I10t ofler 
any very hopeful prospects. The only chance is that 
virgin prospecting down to the bed-rock may strike some 
richer accumulation than the average. The Whyte River 
Gold Dredging Company is putting its plant together 
at the suspeosion bridge at the Hocky River mine, and 
the result of its enterprise will be seen shortly. 

On the whole, then, these considemtions lead me to look 
upon this part of the Colony as an undeveloped mineral 
field of considerable promise. The mineml derosits, how­
ever, do nOt simply invite investors to do nothing more 
than to conle and remove them . . ~linillg will have to be 
undertaken exactly like any other business, with due 
regard to all the factors of success; the details of work­
ing cost and market vallle~ carefully worked out: the 
mining and IDanl.lgement mu~t he ::okilful and well flavoured 
with busilless common sense, if disa:,ter does not tread upon 
the heel. of enterprise. Under these conditions, and with 
a l'easonable degree of' patience, the field ought to repay 
exploration, and will, I believe, eventually constitute a by 
no weans inconsiderable addition to the mineral assets of 
the Colony. Its geological structUJ'e decidedly supports 
such a bope. 

I have to tender my hearty thanks to the various mine 
managers on the fields, and others interested in the 
resources of this part of the Colony for their readiness and 
kindness in accompanying me and affording me informa­
tion: also to the directorate of the Emu Bay Railway 
Company for facilities and courtesies extended. 

I have the honour to be, 
Sir, 

Your obedient Servant, 
W. H. 'fWELVE'1'REES, 

Government Geologist. 
W. H. WALLACE, Esq., Secretary for Min .. , Hobart. 
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