
GUNN'S PLAINS, AI.MA, AND OTHER MINING 
FIELDS, NORTH-WEST COAE'!. 

I.-INTRODUCTION. 

ATTENTION has been lately directed to some copper ore 
r.roperties situate up the Leven and Forth Rivers, and 
these ore deposits having some bearing on the question 
of railway facilities now under discussion, it was deemed 
advisable to make a geological examination of the localities 
and ascertain the prospects of any mineral output which 
would contribute in any way to the traffic OD the pro­
posed line to Castr •. 

The examination was considered also as likely to be of 
use in elucidating further the geology of the North-West 
Coast, as up to the present not much has been definitely 
known with respect to the sequence of the strata, more 
89peeially as regards the position of the copper-bearing 
beds in the geological record. 

Copper and silver-lead are veins are being frequently 
discoveted (in many instances rediscovered would be the 
more appropriate term) in the older rocks which have 
been cut down into the creeks and rivers, but none of 
these occurrences have so far been shown by actual work 
to be of 'any great importance. Some of them have been 
worked and abandoned as soon as the ore-shoot pinched, 
and as a result a feeling of uncertainty has developed as 
to the outlook and the possibilities of these fields. Some 
information seems to be necessary in regard to the correla­
tion of the ore-deposits with those in other parts of the 
island, and their probable permanence. The geological 
age of the enclosing strata is a question which of necessity 
has hitherto remained unsettled, and it is quite time that 
svrne attention should be paid to it, Economic geology 
and general geology &fe indissolubly connected, and if one 
is pursued to the total exclusion of the other, results of 
work cannot be illuminating and informative, while the 
State eventually must inevitably suffer reproach. 

For the last 18 months some work has been carried on 
at Gunn's Plains, 12 miles from Ulverstone, by the Copper 

J 



-'r--------O'=--=~----------=-~-____ ___1 

Creck Mining Company, a.nd as 'the Public ,"Vorks 9omrnia­
siollers have strongly recommended the constru~tlOn of a 
line of railway from Ulverstone through the P'la.lDS, under 
the provisions of .. The Local Government (Tramways) 
Act, 1907," mining enterprise in the ~istrict merits con­
sideration. Some other ore outcrops occur along the 
Leven River, which may in time receive attention. Some 
of the known copper ore occurrences on the east f\an:tc 
of the Dial Range may also receive a stimulus when thIs 
tramway is built. A little silver-lead prospecting at South 
Preston likewise indicates the existence of mineral-bearing 
C<Junt..ry within range of the p~oposed railway. 

Minend country also exists between the Wilmot and 
Forth nivers, a short distance above their confluenool 
West of I,he Forth is the old Barrington Copper . Mine, on 
whidl the Alma l:lrospecting Syndicate has rocently 
resumed work. Deposits of barytes occur on this property. 

Westwards, between the Blythe and- Emu Rivers, is a 
line of copper and iron ore deposits, tried for copper ore 
by the Burnie Copper Company and the Rutherford Com­
pany somewhat inconclusively, The former ' company 
would doubtless have proved its lode to a greater depth 
but for losses in other parts of Tasmania. The Ruther­
ford lode remains to be tested.· The noted iron orc lode of 
the Blythe is in this belt. 

This coastal country, largely covered with basaltic soiJ 
a.nd occupied by agriculturists, unquestionably possesses 
min eral lodes which indicate possibilities and appeal 
legitimately to mini!lg enterprise, The points at which 
mineral appears are, however, somewhat scattered, and 
this renders the work of fixing the relationships of the 
deposits and making comparisons a little difficult, fOT 
the a.rea. under re"iew is wide and broken. 

The limestone beds on the Coast, too, are of importance. 
Good limestone occurs at Railton, the Don, Gunn's Plains, 
and the same stone is known at the Blythe River. These 
beds are destined to be greatly exploited as population 
increases, both for buiJding and agricultural purposes, 

n.- PREVIOUS LITERATURE. 

Official reports on various parts of the C(;ast have been 
issued from time' to time by the Governme,nt of Tasmania, 

In a report by Mr. G. Thureau, Government Geologist, 
rm the North·Western mineral deposits, dated 30th Decem. 

ber, 1881, reference is made to quartz reefs up the Castra.. 
road, ~'E:.E. from Ulverstone, and to the Barrington Cop­
per MID~, near Alma. Mr. Thureau describes Reid's reef 
as ~ropplD~ out at .. the ,side of a gulley emptying into the 
Clayton Rivulet: ThlS reef observes a strike of Vl 30 
N.,. and the stratA in which it is embedded of N. 380' W_ 
It IS a very massive one, being over 15 feet wide at the 
surface, With a no~thern underlay of 65°, The quartz is 
ha.rd , coarsely lam mated, and reddish in colour near the 
surface;. where the stone has been followed beneath the 
surface ,It a~umes a bluish hue, owing to the presence of 
crystallIne lr0D: pyrites . , , The tunnel intersected 
the reef at a dIstance of 60 feet from its mouth and the 
quartz broken down exhibits & mOre favourabl~ appear. 
ance." 

At this time the Darrington tunnel was If driven in a 
north-westerly direction to a length of 281 feet. Two 
crosscuts extend from this tunnel to the west for a length 
of 33 feet and 32 feet respectively." 

Mr. A. Montgomery, Government Geologist in his 
rcpor~ on the ,~awler River, &C,' of the 29th J~ly, 1895, 
d?scnbed a VISIt to a gold-bearing reef which had been 
du,~vered about 2 miles from Ulverstone: .. The lode 
consISts. of from 8 to 12 inches thickness of quartz and 
some 6 Inches o~ clay, the latter being on the walls. The 
quartz ,has a ':ltreou~ app~arance, and contains a · good 
dea~ o~ Iron pyrites, ~Ith a httle copper pyrites and blende_ 
Strike about W.N.W. and E.S.E., dip 670 to the north­
ward. . . . Several prospects washed from the quartz 
~ave very poor results, though a tittle gold was seen, and 
It W~)1IId ,appear that the reef is auriferous, but as yel 
n~thlDg lIke payable. It might, however, be prospected 
WIth advantage, and should be traced both cast and west 
along its .strike, and tested a.t intervals to find if its gold 
contents Increase, . . . From time to time it has been 
yeported that a little gold occurs in the Gawler Range 
Itself . . . " . ~hough nothing of much consequence haa 
yet been found, It seems ,prohable that the locality is of a 
!8vourabJe nature for , mmerals, more especially gold, and 
IS , therefqre worth some attention from prospectors." 

. The writer, in .his report on the Dial Range, 19th Decem­
ber, 1 903, descnbcd some of the copner ore formations 
o~ Wanoa C~eek, and his report on · North·West Coa.st 
mmeral· ~eposlts, 26th July, 1905, included an account· of 
the Barrmgton Mine at Alma. ' 
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III.-PHYSlOGRAPHY. 

-This part of the North Coast is a rai~ed pene1?lain dis­
sected by Tiver systems, the wa~rs of which are discharged 
into Bass Straits. Two fine rIvers- the Leven, at Ulv~r­
stone; and the Forth, at Leith--empty iD;to the. sea. at 
those places, having their sou~ces far away In the lD~rlOr 
in the high land near Mt. P~hon, ~nd ~est of the MIddle­
sex Plains. These rivers, with theIr tnbutanes, have cut 
deep channels through the basaltic covering of the table­
land, through the sub-basal~ic gravels, and down i~to the 
underlying ancient rocks, with the res~J.lt that sectIOns of 
the latter are frequently well exposed In the banks o~ the 
vA\ley~ or walls of t,he river gorges. Each of the nvers 
nnmed has an estuarine expansion at ,its mouth, and the 
adjoining fiats occupying the townshlp areas ~ave only 
emerged from the sea within the Rec~nt penod. The 
Leven at 10 miles south of Ulverstone, IS not more than 
150 f~t above sea-level, while the surrounding plateau 
has risen to between 700 and 900 feet. 

The town of Ulverstone is situated at ~he ~o'?-th 
of the River Leven, on both bat;I~s, ThIS thrlv~ng 
town is in a picturesque posItion, commandIng 
striking views of the Dial Ra!lge to the west, the 
gnomon of the dial being a promment feature, ~he flat 
ground extends back from the sea for nearly a mIle" and 
then the land rises to form the table-land, the soIl of 
which nourishes the potatoes and other root crops f~r 
which this coast is famous. Various gorges and romantIc 
river reaches occur at intervals along the course o~ the 
stream. At the south end of the reserved townshIp of 
Leven the road passes along8ide the river through a charm­
ing ravine for 2 miles, winding roun~ the, base of the 
Sugar Loaf before it emerges on Gunn s Plams--an open, 
hill-locked valley, 5 miles in length from nort~ to south. 
The alluvial soil which forms the, floor, of thIS va!le~ IS 
highly suitable for agricult~r?, frUlt~owIng, a~d d&uYlD.g. 
The Public Works CommlsslOners, lD reportmg on r~l.ll­
way facilities for the Castra. District, and ~ecomI?endlDg 
the construction of the line through Gunn s Plams and 
Preston to Blackwood Park say : _ H Gunn's Plains have 
an area of 9040 acres, mo~tly rich agricultural soil, of 
which 697 a.cres ha.ve .been under cultivation this year 
(1908) ; 1300 acres have been cultivated, and are now ~n 
grass j 554-3 acres are in rough gr&ss; and 1500 acres" Itl 
scrub. The produce this year has totalled 2092 ton. 

!he River Leven keeps to the west 'side of the Plains 
haVIng probably cut its channel from time to time furthe~ 
and fur,the,r west . 'rhe bed-rock underlying the alluvial 
bottom ,IS lImestone, and the open valley which constitutes 
t~e plalDs probably owes its formation to this. After the 
l'lver has traversed the limestone belt and enters the hard 
conglomerates a.nd igneous rock area, the plain contracts 
to a narr~w ' ravme, the only available outlet for the river. 
~he maSSlVe rock~ o~ the Dial Range system are respon­
SIble for many 'wmdIngs of the stream on its way to the 
sea, 
~ gOQd carria:ge-road exi~ts from Ulverstone to the 

PlalD~, After. attaining an altitude of 700 feet above se&­
level. It descends through Leven for 600 feet in a couple 
of mIles to thl') farms on the river, 

TV.- GEOLOGY. 
The rock-types developed on the N orth-West Coast are 

?f somewhat numerous varieties, They have, so far, been 
Imperfectly examined, and offer a fine and comparatively 
untouched field for geological stUdy. Students may use­
fully devote time to the examination of the different rock­
?xposure~ on the sea-coast, and to following up the geology 
Inland, . 

The geological sequence and the rocks observed near 
Ulve~stone and the Forth will first be dealt with, and some 
outlymg occurrences also referred to, 

(l)- PRE-CAMBRIAN STRATA. 

Th~ are str?ngly dsveloped at Ulverstone, and deserve 
attention, as beIng ,the floor on which the whole 'superstruc_ 
ture of our CambrIan and Post-Cambrian sediments rests. 
W ~ have not yet succeeded in obtaining evidence of the 
eXistence at surface in Tasmania of rocks really belonging 
to the Archean complex. The oldest rocks 'which have been 
fLu.nd are those dominantly sedimentary foliated strata 
whIch belong to the Upper Pre·Cambrian. The United 
States Geological Survey ha.s separated these sedimentarias 
from .th,'3 igneous Archrean complex below, and termed them 
Algon~lan. Cha'!1berlin and Salisbury, the American 
g;olog'18ts, hav~ deSignated them Proterozoic, reserving the 
title Archmozolc for the great granitoid and. schist series 
?f the ArchEan, It is these Algonkian schistose quartz­
~tes and micaceous schists which occupy so large an area 
In the western part of Tasmania. They constitute the 



headlands which project into the sea. at Cox's Bight and 
Port Da.vey, and form the mountain ranges generally in 
the south·west of the island. They form a large hlock of 
country west of the Denison Range a.nd the Thumbs, and 
comprise a good deal of the high land at the head of the 
Forth. The quartzite at Rocky Cape and Sisters belongs 
to this division, as also the micaceous schists of the lower 
Forth. Further east the group is represented by the 
schists of the Asbestos Range .• 

The bearing of these strata does not diverge much from 
north and south, and is mostly a. few degrees east of north. 
At Ulverstone, on the East Beach, they are exposed in 
long lines at low tide, running out northerly into the sea, 
Rnd dipping steeply to the west. At Picnic Point. on the 
West Beach, they strike N. 200 E., with a north-westerly 
dip. Going west they crop out occasionally in the sand, 
but are shown strongly at Goat Island. In the bay west 
of this island they are covered by Tertiary basalt, and on 
the beach opposite Barkworth's aro succeeded by dra.b 
slates. The last strike of the schistose conglomerate west 
of Goat Island is N. lOoW., while the slates of the suc~ 
ceeding systems strike N. 200 W. The JUDction of the 
Cambrian a.nd Pre·Camhrian strata is here unfortunately 
concealed by the basalt lava. Bow. 

The rocks composing this systetp. are schistose quartzites 
or quartzitic schists, sericite schists, and schistose can· 
glomerate. All these represent rocks originally sandstone 
and conglomerate, with, perhaps, some shale or argillaceous 
beds. Eometimes the metamorphic process has not been 
intense enough to obliterate the original granular texture; 
at other times the deforming forces have produced a 
development of the silky, filmy mica known as sericite, 
which coats the folia of the schist and causes the rock to 
lecome a. sericitic qua.rtzite schist or a sericitic schist. 
Some of the schistose conglomerates show beautiful . 
examples of stretched qU!Lrtz pebbles. Thousands of these 
pebbles may be seen stretched. by rock move~ents seve~a.l 
inches in length without breakmg, and bent In conformlty 
with the curves in the schist. When crowded together 
they often present the appearance of drawn-out strings of 
quartz, forming a purely quartz schist. 

The Algonkian sedim~nts have resulted from the mature 
decomposition of still more ancient rocks, either Lower. 
Algonkians or Archrean. The earlier systems have not 
been yet identified in the island. AP. matters stand at 
present, these schists are the oldest which are known to 
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us, ~nd sl!read, as they are, over so large an area of Tas­
ma~lla, thl~knesses .are in~olved which denote an enormous 
penod of bme d';lrlOg which this sedimentation proceeded. 

They are scen III a quarry three-quarters of a mile south 
o! U'lverstone, up the North Motton·road, where the land 
rises to !orm ~he plateaux j but are concealed from view 
at GU~lD ~ PJal~s, even though tbe heigbt there above sea. 
l~vel IS lDconslderable. They are also prevalent in the 
Forth Valley, south of Hamilto.n. :r:here was evidently a 
Pre.Cambr~an schlst--formlDg perIOd lD Tasmania, because 
ths CambrIan sandstones and slates are not schistose. 

The quartz, which is abundant in the schists is not in 
the. form. of reef~, but seems to occur generally as segre. 
gatlOfl ,:,elDs .and Irregular patches and strings, without any 
economl~ mm?raL Considering, however, the proximity 
of the mtruslve granite t,O .the coast·Jine, there is no 
appa.rent reason why the SChIstS should not prove to be 
the.recepta~Ies of ores, as they must have been invaded at 
vanous pomts by t.he granitic metal.bearing magmas. 

(2)-CAJlORIAN. 

~he ?nly certai.n exposures of rocks belonging to this 
peTlod m Tasmama are betwee-n Railton and Latrobe in 
t~e n~rth, a',ld at the Humboldt Divide and in the Floren. 
tme , : alley .lD the south. 
T~e Ca;roIine Creek beds near Railton have furnished 

fomls whIch h .. ve been identified by Mr. Robt. Etheridge 
as representmg th~ genera Ptychoparia, Dikelocephalu8.J 
A.saphus, and Ophtleta. Mr. Etheridge states that it is 
more than pro~able that the age is ., that of the Lingula 
flags or Menevlan ~eds of Great Britain, and the Potsdam 
sandstone of Nortli Arnerica.*. 

Sandstones on the. north flank of Mt. Stephens, at the 
h~ad of the Floren~lDe Valley, have yielded imprints of 
Dlkelo~eph~lus which Mr. Etheridge bas named D. 
florentInensls. 
. By general consent the upper limit of the Dike. 
1ccephalus . fauna is considered as the upper limit of 
the CambrIan system; and at RaiIton a fortunate exposure 
at Mr. Ble.nkhorn's quarry shows the Dikelocephalus sand­
~tone. p.ss~ng (apparently conformably) below the Lower 
t.;:dunan llIDcstone (Gordon River series). t The upper. 

• PI'Of". Roy. Soc:. Tu .• 1"1"2. p. UiS. 
t 00 tht. oce&!lfon I collected (rum the Utlr;el .. ceph.lu,. bedI at the quarry 

a fMlglllent of a trilohitft. reoJocoillt"ri hy Mr. Rtheridge as Ptycho .rt • 
• te"hell.i (roI1Df'rly known .... CouooephaUl88 !Itephenlll). p . 



most Ca.mbrian beds consist of cavernous argillaceous 
stra.ta, containing indistinct fossils. .These are exposed at 
the abovementioned quarry for a wIdth of about 6 feet, 
and are underla.id by the Dikelocephalu8 sandstone beds, 
which pa.ss downwards into chocolate-coloured cla.y slates 
and thinly-bedded sandstones and pebbly grits. The whole 
series continues north·west from the quarry a.long the 
Latrobe-roa.d, crossing the railway-line &;t the bridge .ov~r 
Caroline Creek about 4 miles from Rallton. The dlp lS 
uniformly south-westerly. At the bridge the strata appe.ar 
in the railway-cutting as chocolate-coloured sandstones, dlp­
ping at an angle of about 300. On the bank here fragment­
ary and ill-preserved remains of trilobites may be collected 
after a little search. Boulders of yellow friable sandstone 
soom t.o be the home of most of the fossils, 

In the Hail ton t.owllship yollowish 111301,08, 8ft.ndstoncs, 
and coarse grits are exposed near the ,Wesleyan C~lUrch, 
the latter carrying impreS8~ons of UnIvalves, con~ldered 
by Mr. Etheridge as belongmg to th~ genus Raphistoma. 
The stra.ta are steeply inclined, sometlmes vertlcal, but on 
the whole dipping to the N .E. 

The Ra.ilton exposures of Cambrian strata correspond 
with similar exposures on the Humboldt Divide,. where, the 
trilobite sandstone underlies the Gordon RIVer hme­
stone and passes down into chocolate-coloured slates near 
the Humboldt Mine. . 

At Gunn's Plains the limestone re.sts upon a serles of 
cherty conglomerates, breccias, tuft's, a~d chocolate-c4?loured 
slates which are probably of CambrIan age. Tbe yellow 
fossiliferous sandstones of Caroline Cree~, how~ver, a,ppear 
to be absent there and until further eVldence lS avallable, 
it is perhaps sa.fer'to, usa the indefinite term Cambro-Ordo­
vici:m for this brecc13.-slate system. 

(3)_ CAMBRO-ORDOVICIAN. 
At Gunn's Plains, the northern bounda.ry of the G.ordon 

River limestone (Ordovician) is seen on th~ west ~lde of 
Walloa (Copper) Creek, in the block charted m the 
name of C. J. Kent. Its strike is N.W.-S.E., and dIp 
S. \V. The cherty conglomerates of the Sugar ~oaf Gorge 
and the Copper Creek country pass below the hmestone a.t 
a high angle. . 

The a.ccompanying map shows the remarkable develop­
ment of the conglomerate series as exposed ~long the Leven 
River for a couole of miles from the Plams. The ~hole 
series has a N.\V,-8'.E, strike, with a south-westerly dlP' 
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The ravine of the riv~r intersects numerous parallel belts 
of ~onglomer.ate, bre~cIa, slate, and tuff, alternating in 
rapld .Successlon and interrupted at intsrvals by dykes or 
other 1Otrusions of igneous rock, 

. The conglomerate is characterised by three marked 
fea~ures. Ih texture on the whole is fine or medium­
~Tamed. The pe~bles hav~ a tendency to become angular 
1Il form, the rock assummg the nature of a breccia' 
and the dominant components are not quartz pebbles, but 
stones or fra.gments of chocolate·coloured· or greenish 
cherty slate, . Th~se c~aracters produce a lithological tout 
en,.emble, w~lch 1,nvarlably makes the recognition of this 
senss easy, 10 whlchever part of the island it may occur. 
!t may be remarked rn tHlfflUint that they distinguillh 
It f~~m the variety of the West Coast conglomerate 
famllIar on the mountain ranges north and south of Mt. 
Lyell, It is identical with the fine-grained breccias which 
are exposed on the coast-line east of Lodder's Point and 
at the Neptune Mine. The breccias tend to become gas­
~anous and pyritiferous, and either to enclose patches of 
Igneous rock or to be subject to intrusions of same, They 
aTe thsmselves largely tuffaceous. This association with 
tuft's and intrusive rocks will be referred to subsequently 
in this report. 
, The same series of purple, green, and black slates con­

tlD':Ie west to the mining sections on Copper Creek, alter­
natmg there also with conglomerate and breccia. Opposite 
Mr. E, Wing's house, at the north end of the gorge, bla.ck 
slate crosses the bed of the Leven, and probably exists 
below the Bat land of the valley there. Where the road 
turns to ascend the Leven Hill it intersects a band of 
conglomerate, and thereafter is in igneous rock of the por­
phyroid group right up to the level of the plateau. 

These Cambro·Ordovician strata extend east and west 
below the b~altic coverin~ of t~e North· West Coast, inter_ 
rup~d at lDterval~ by 1OtruslOns of porpbyroid, ser­
pentme, and granIte, They ar~ exposed at Stowport, 
between the Emu and Blythe RIvers, ~nd at the Blythe 
I~'on M1Oas, Here, however, they strike N.E,-S.W., and 
dll? S.E. The same geological succession appears to pre­
vaIl as at Gunn's Plains, The limestone rests upon the 
older series on E, Addison's 31 acres, No. 9336, west of the 
Blythe Bridge. Although the underlying rocks are greatly 
conceB:'led by the overlying basalt, enough can be seen to 
estabhsh the occurrsnce of conglomerate between the lime­
stone and the slate strata, The conglomerate is visible on 
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the main·roa.d, east of the Blythe iron lode, on O. Al!en's 
la.nd, and descends south-we~terly. to the Blythe Rl,ver, 
where it constitutes the hangmg-wall country of the Iron 
lode. Two miles further south it emerges on the 320 acres, 
(T. S. Rutherford), east of the iron lode 011 that propertl" 
The copper-bearing strata west of tblS hoe are those lD 

which the Burnie a.nd Rutherford Mines have been work~d. 
The asoending sequence is accordingly-(l) Copper-hearl1lg 
slates. (2) Conglomerate. (3) Limestone. 

At Alma. 8. succession of copper-bearmg sla~es, conglom.er­
a.res and breccia. also occurs, but no defimte datum-hne 
for deducing their geologica.l hori~on-line has been found. 
The limestone is absent, but sC}l1sts occur on the Forth 
River further north, a.nd these are assumed to h,e Pre­
Cambria.n. The Alma strata are, ~herefore, pro~ably 
Cambrian or Cambro-Ordovician. They are assocIated 
with porphyroids and may be taken as members of ~he 
same system as the ~opp~r.bearing series at Gunn's 'plams: 
It must be borne m mmd that the term Cambro·Ordo 
vician is only provisional. It is extremely P!obable that 
later research will make it necessary to transfer many of 
these strata to the Cambrian. . 

Mr. L. K. Ward, a.fter examining the slate selles of the 
Dundas field and the brecciated conglomera;:es ttece, and 
comparing same with the above pbservatlOns, and my 
sp~imens from the North· West. Coast, correlates these 
stra.ta. in uoth districts as belongmg to .one system: 

The task remaining for the survey IS to est~bh~h the 
exact geological position of .the br~cCla slate serIes, 1.f-., to 
determine whether it is higher In t~e recor~ than the 
Dikelocephalus sandstone or whethe~ It o~cUI?Ie~ ~ lower 
horizon in the Cambrian. At Gunn s :rlalD~ It . IS lmmed· 
diately below t.he limestone; at Lodder s POlnt It succeeds 
the Pre-Cam brian schists. 

(4)_ORDOVICIAN. 

The limestone occupies the fio?r «:f the Gung's Pl~ins 
Valley from north to south, beanng In a. N.W.·o..:.E. dued 
t · d dl'pping S.W. It would thus have an observe 
lon , an 'k'f IdS E widt.h of about 5 miles, and its strl e, ~ '1:'ro onge .., 

would take it into the Mole Creek district. . Its first 
a earance on the Plains is on the west bank of Copper 
C;':ek, at Mr. Wells' farm, where it comes down fr?m 
Kent's hnd on the hill. It occupies the slope of th~ hills 
on the west side of the Leven Rh:er, and .has a. ' SImIlar 
p<'sition on the east side of the PlaIns. It IS sparsely fos. 
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siliferous, and the fossils are generally replaced by calcite. 
However, a. few imprints of a small Orthis are occasionally 
obtainable. It undeniably belongs to the Mole Creek 
an'd Gordon River series. 

A small lime-burning industry exists at the Plains, and 
·the lime, which is of excellent quality, finds a ready sale at 
Ulverstone at 2s. per bushel bag. The stone is also used 
for metalling roads at t.he Plains. 

Caves have been known and visited for some time a~ 
the Plains, but until recently they have not attracted' 
attention. Those on the west side of the Leven are not 
of a striking character, but the cave on the Limestone 
Reserve on the east side of the valley, officially opened 
this month by the Hon. t.he Premier. possesses spectacular 
merits which. make it. an undoubted asset from the tourist 
point of view. It deserves to be opened up on a st.ill larger 
.scale. 

(5)- IGNEOUS ROCKS. 

(a)-Porphyroid •. 

Ancient igneous rocks are strongly developed in the 
Leven Basin near Gunn's Plains. Along the course of 
t,he Leven River after it issues from the Plains various 
members of the Porphyroid complex are exposed. This 
complex comprises a series of dynamically affected quartz 
and felspar porphyries represented elsewhere in Tasmania 
at Mts. Farrell, Lyell, Jukes, Darwin, and other points 
on the West Coast Range. They range from distinctly 
add types through subacid to rather basic varieties. The 
Jatter are characterised by abundance of pyroxene and 
-comparative poverty in quartz. 

A remarkable series of bedded tufts is seen exposed for 
400 feet along the roadside south of Hampton's cottage, in 
the Sugar Loaf Gorge. These are evidently contempor· 
aneous with the conglomerate and slate, and are perhaps 
the oldest directly igneous rocks known in Tasmania. 

These are soft, shorf:...jointed, light.grey rocks, dotted 
with numerous specks of ka.olin, yielding forms of felspars, 
which are usually lost in preparing slides for microscopical 
.examination. Under the .microscope the base appears as 
a pellucid glass, with numerous vesicular steam cavities. 
In this base is a confused groundmass of pa.rticles of ash 
a.nd felspar microlites, with occasional grains and nest-s of 
quartz. It is evidently an acid tuff, and its position, 
interbedded with the slate and conglomerate series, points 



y, a . much higher antiquity of the porphyroid complex 
than has hitherto been ascribed to it. 

The next members of the series to be considered are the 
clastoporphyroids. These are brecciated rocks, often gO&-­
sanous, and enclosing irregular tuffaceous patches, with an 
(censional sprinkling of pyrite. They are character­
istically. calcareous, but have a partially vitreous and fel­
sitic base, with much quartz, some of it secondary. In 
part they are probably fragmental tufTs. These rocks are. . 
strongly developed north of Brown's cottage, and again ' 
further on the road towards Wing's. The forms of calcite 
seen microscopically in this rock are rather suggestive of 
being pseudomorphous after felspar. Porphyroida' rocks 
which have been derived from tuffs, as well &8 altered . 
porphyroid tuffs, are known under the name of' clasto­
porphyroids, and these irregularly fragmental igneous rocks 
• eem to belong to that type. 

East of Wells' farm are some low hills, north of the 
road, which appear to be composed of a reddish horn­
blendic porphyroid, also met with on the west side of the 
Leven in the Sugar Loaf Gorge. The same rock occurs 
ou the Forth River at the Waterworks building intrusive 
in slates, with an exposure of two or three chains in width. 
Numerous stones of the same rock are t.o be seen in the 
shingle on the beach at Ulverstone. 

It is a granophyric quartz-felspar porphyry, with most 
of its porphyritic felspars triclinic, and approximates to 
the quartz porphyrites. Besides the phenoc;rysts of fel­
spar there a.re others of corroded quartz, and some imper­
fectly preserved forms of green hornblende. The ground_ 
mass is an aggregate of quartz and felspar in granophyric 
intergrowth. 

On t he west side of the Leven, opposite Ha.mpton's cot­
tRge, is a bluff of rock belonging to this group. The ground­
mass is a quartz-felspar aggregate. The phenocryst8 are 
quartz, felspal" (mostly triclinic), and a few doubtful rem­
nants of ferro-magnesian miuerals. The qua.rtz pheno­
crysts have angular fragmentary outlines or are embayed. 

Not far from the south end of the Sugar Loaf Gorge 
the road intersects a band of bluish porphyroid between 
slate on either side, 75 fe-et wide. This is a. siliceous 
'\"ariety, quartz phenocryst8 being abundant. These are 
either a.ngular or with corroded boundaries. Orthoclase 
and plagioclas'3 felspars are the principa.l remaining pheno­
crysts. A few remnants 'of a light-green hornblende can be 
detected. 

Besides the &cid and sub-acid rocka ' ref erred to, more 
·basic varieties occur, to which it is hardly possible to give 
definite names until they have been more closely examined. 
In the meantime, they are designated pyroxenic porphy­
roids. They are essentially augite-plagioclase rocks with 
accessory hornbleDda, biotite, or quartz. The preseD.co of 
these accessories is taken to indicate relationship with the 
porphyroid group rather than with our diabase and basalt 
which they otherwise recall. 'One variety of this type i~ 
aeen at the point of the road south of E. Wing's house. 

It is known locally as serpentine, o~ing to the develop­
ment of as~to~ on its joint-faces. It is very much decom­
posed, but the exposure along the roadside can be traced 
for 200 feet in width. On ita south wall are conglomerate 
and breccia. Its north wall is concealed, but is probably 
slat~. a.s the latter is exposed in the river opposite Mr. 
Wing's house . 
. Under the microscope the rock appears to consist of 
plagioclase felspar and augite, with accessory hornblende 
and biotite. Where there is any interstitial material in 
the groundm&88, it is quartza-felspathic, though it is 
doubtful to what extent the quartz is original. The idio_ 
morp~ism of the AUgite is less than that of the felspars, 

• the pnsms of the latter frequently penetrating the forms of 
the pyroxene. To the naked eye the rock is da.rk, of gran­
ular texture, with no distinctive characteristics. . It here 
evidently forms a dyke. 

The next basic variety is the rock exposed in the road­
.ide all the way up the Level) Bill from Clark's farm, 
10 miles from Ulverstone. The general appearance, 
weathering, and occurrence, conform with those of a 
basaltic rock, and it might very well be mistaken for the 
u.ual Tertiary basalt of the North-West Coast. It con­
tains, however, visible pyrite, and microscopical examina.­
tion shows that there is a. considerable quantity of granu­
lar quartz in its base. It is a plagioclase-augite porphyritic 
rock, with the augite crysta.ls generally collected in nests, 
scmewhat after the fashion knowu to petrologists as 
glomera-porphyritic. Microscopically, it· shows signs of 
crushing, and must belong t.o the older rocks. 

Future work on these rocks will show whether all of 
them can be included in the group which, using the term 
in a liberAl sense, we are designating by the name of 
p<.>rphyroid. In Tasmanian geology the whole group bears 
the name of some of its most prominent members. Thus, 
strictly, porphyroid i. dynamically-altered quartz-porphyry. 
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But in our qua.rtz-porphyry complex W~ have a great 
variety of types, l.g., granite, syenite, granophyres, fel· 
sites, porp.hyrites, quartz..diorite porphyrites, diorite poe­
phyrites, and apparently some imperfectly understood 
more basic members. 

The whole group at Gunn 's Plains seem to be confined 
t') the slate and conglomerate area, i.e., infra limestone. 
Once the limestone country is entered upon, the porph)"­
roid exposures are absent. W bether this is me..re1y a coin­
cidence or not is uncertain, but it is, to say _the least, sug­
gestive of the eruptive rock being older than the. Ordo­
vician limest~ne. The bedded tuffs oortainly are older, 
but the other eruptives appear to be in~rusive in the slates 
and conglomerates, and to have been dynamically affected 
in their own way as much as the slates have been in 
theirs. .In this t,bey differ ft:om our Devonian granite, 
which is always uncrushed. The porphyroid group, there­
fore, must be Pre-Devonian. It seems to have been CQJl· 

temporaneous with the Cambro--Ordovici~n, a.nd perhaps 
in part later than the lower members of the system. 

In accordance with this view, .we find the granite of 
which the porphyroids are modifications developed else­
where in the island under conditi<?Ds which point to it 
ple·dating our Devonian granite. Thus, on the Mur. 
chison River, Mt. Farrell, Mr. L. K. Ward (in his report on 
the Mt. Farren field, Bulletin No.3) mentions it as a 
medium.grained basic granite or syenite altered by dynami. 
cal stresses and merging into green porphyritic felsites .. This 
is the rock that used to be called in Ger!lla~y syenite-granite. 
In the Rosenbusch classification it would be termed amphi· 
bole-granitit.e, i.t., a biotite granite cont3ining hornblende. 
The hornblende varies in amount, and t.o its quantity, 
quartz and orthoclase (according to Rosenbusch) occur 
in inverse ratio, plagioclase directly, lLnd the latter becomes 
more basic. In this way, complete passages to plagio­
cIa.stic rocks are effected, on the one hand to the dioritic 
and tonalitic facies of granite, and to orthoclase rocks 
without quartz, or poor in it, on the other (the syenitic 
hcies of granitite). In Tasmania, syenitic or dioritic mod­
ifications are frequent in connection with our porphyroidal 
granite. 

\Vhether the Devonian is the only granite to which our 
ores are genet.ica,l1y related, or whether some of them are 
connect.ed with the porpbyroid series, is: a question which 
is occupying the attention of the "Survey, and cannot be 
definitely settled until more complete ·da~ are collected. 

j J 

In any case the distribution of the latter group is acquir­
ing increased importance in the geological scheme, and 
may .prove to govern Clre-deposition more directly than 
has been : hitherto supposed. . 

I . An outcrop of porphyroid als? occurs on the ~lma MIlle 
property, at the top of the hdl ,above the mIlle works, 
where it forms .a crag of hard pr;ojecting rock of reddish­
brown colonr. 

(b)-8 erpentine. 

A~out ~-miJe south of the township of Ha.milton, ser· 
pentine is exposed along the road, apparently for about a 
couple of hundred feet. It must extend to the north.west, 
as I am .informed that it also occurs on Mrs. J as. Smith'.8 
property · at Westwood. Its boundaries ~re not clearly 
visible, but it seems to be between quartzIte on the east 
and schistose, garnetiferous zoisi~-a.mphibolite on the w:est. 
I~ is ' a handsome stone, and if any demand existed, could 
doubtless be worked for ornamental purposes. 

Microscopic exalT!ination of it shows that the serpentr 
inisation has proceeded pretty far. However, crystals of 
rhombic pyroxene can be clearly identified, and the forms 
of the other crystalline component (which is thoroughly 
serpentinised) point to this being olivine. The rock would 
accordingly be the olivine-enstatite peridotite known as 
harzburgite. . . 

At surface it does not show any connectIOn With gab­
broid rock, and gabbro is not known in the vi~inity, but 
the rock is, nevertheless, a product of the gabbrold magma. 
Rosenbu8ch, in his <I Ma.s3ige Gesteine,"* states : _ 11 Peri· 
dotites and pyroxene rocks have no sovereign geological inde­
p~ndence; they partake of the character of vassals, and 
in classification should be attached direct to the members 
of 'the f:?abbro family, of which they represent the non­
felapathlc forms." 

Although at the Forth the serpentine .• ppears not far 
from amphibolitic schist, no causal relatIOnshIp has been 
established between the two at this spot. 

(c)- Granite. 

The granite of the Hampshire Hills and Housetop area 
extends northwards as far as the southern portion of the 
Rutherford Mine property between the Emu and Blythe 
Rivers, .and its northern edge continues south-easterly 

• 1907, I., p. 462. 



8noss the intervening country to the southern boundary 
oC Riana township. There is some granite also east of 
the Dial Range at Hardstaff 's Mine, and there must be 
some also in the hill east of Copper Creek, as I picked up 
a piece in the bed of a small creek which Hows east into 
the Leven at the Gorge. 

The copper-ore lode a.t Ha.rdstafI's--·aD ore-channel from 
18 inches to 21 inches wide- is in the granite on the side 
of a hill, which is one of the slopes at the baae of Mt. 
puncan, a peak of the Dial Range. 

None of the intrusive rocks exposed on the sea-coast 
between Ulvcrstone and Penguin belong to this division. 
Where they are granitoid they are ' connected with the 
porphyroid group, and not with the Devonian granite. 

(d)-Ba."lt. 
The Tertiary olivine basalt caps nearly the entire table­

land south of the sea-coast for miles inland,. The ordin­
ary type has, under the microscope, hypocrystalline and 
'doleritic structure. Occasionally the felspathic component 
disappears, and the micro-structure and mineral constitu­
tion indicate a lim burgitic facies. This is noticeable in the 
basalt in the Forth Valley. 

AMPHIBOLITE. 

South of Bourke's land, about a mile from Hamilton-on­
Forth, on the Wilmot-road, a. hill range of amphibolitic 
1chist skirts the road. Judging from the exposure of 
quart.zite schist in the hillside at the back of Bourke's, .the 
amphibolite would lie between that and the serpentIne. 
An outcrop of it also occurs in the garden in front of the 
cottage. Apparently it belongs to the Pr~ambrian eorlee. 

The rock is a zoisite-bearing garnet amphibolite, and 
may be placed in Grubenmann's order of meso-amphib· 
c.lites. The three families composing this order [garnet 
amphibolite, plagioclase amphibolite and zoisit&-(and 
scapolite)- amphibolite 1 are often geologically associated 
with one another, and passage-rocks are known. In the 
present instance we have a variety which unites the garnet 
and zoisite amphibolites. 

The variety probably represents the metamorJ?hiBm of 
a basic rock, the original pyroxene having contl'lbuted to 
the formation of amphibole, olivine and plagioclase being 
represented by garnet and zoisite. Grubenmann derives 
the garnet amphibolites from eclogites, and points out 
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that the garnet of many eclogites changes in the middle 
zone into a mixturs of hornblende and felspar (or of 
hiotite and felapar), and subsequently into zoisite and 
epidote. 

No felspar is present in this rock. -The component 
minerals are hornblende, garnet, and zoisite, with granular 
quartz. Th, hornblende is pale green, the zoisite colour­
less to grey, giving fusiform sections with prisms parallel 
with the hornblende crystals and with each other. The 
garnet is in anhedral rounded crystals, pale pink by 
reflected light, colourless or pink-tinged in thin section. 
The structure of the rock shows the schistosity of recrystaI­
lisation. 

Another amphibolite, CORTscr Rnd non-schistose occurs 
on the crest of t.be hills above and west of the AI~a Mine. 
This was possibly originally a gabbro. It consists of large' 
plates of hornblende pale green in thin section, crystals of 
colourless augite and cloudy felspar, in which lamel1ar 
twinning lines are well nigh obliterated. This rock seems to 
fall. in the family of plagioclase amphibolite.. lts geo­
logical occurrence cannot be properly known until more 
is known of its immediate surroundings. It does not occur 
in the crystalline schist area, but in the slate-breccia Cam­
br~Ol"dovici&n zone, and in the neighbourhood of porphy­
t;Old exposures. 

V.- MINING PROPERTIES. 

(A)-COPPER CREEK MINE. 

This mine is situate on the Copper Creek (or, as it is 
named on the charts, "'I"al1o& Creek), about It mile from 
it:~ confluence with the Leven River, at Mr. Wells' farm 
Gunn's Plains. The section, 40-acres, No. 252-M, is charted 
in the name of Mr. W. R. Applebee. Besides this, three 
adjoining prospecting areas, of 80 acres each, have been 
taken up by the mine-owners, who have now registered 
their syndicate as the Copper Creek Mining Company, No 
Liability. 

In the old ·days outcrops of copper ore were discovered 
on the banks of this creek by the late Mr .. r ames Smith, 
&nd it is believed th3.t he worked somewhere in the vicinity 
of the present. mine. 

An outcrop in the steep creek bank was discovered about 
seven reare ago, and Mr. W. R. Applebee took up 40 acres 
for mming purposes. In 1903 a departmental examina­
tion of the creek' was made, and a. copper ere lode-forma-



. " . 'was inspected a little below the 
tiOD wlth ' ~ ~.IClt~ gangue'hi ed from the outcrop. were 
present ~~n'e~' Samples C iP laboratorie{l, and returned 
assayed : 1n: the- G9verD:~n zs of silver per ton. Other; 
4'8 per cent. copper . an o. M P re . Harrison were' 
samples taken t(;"r~~~:~~ft ;,i;elt:~g ~V !rk~ and yielded 
assayed at the t . d . 9 ozs 16 dwts. s,lver per ton. 
2" 3 per cent. copper an. 'I late were recog­
trbe bands ?f c~pper-~eanng b~a c;~:?t~~n8 for prospecting 
hised as bel.ng lD. a. B:vdour~ l~~ly that further explora.-
drives, . a,nd It : was COqSl e~e a able 
tioD" would di8~lose . · somethlllg more £ ~ the' hillside about 

25~nf~;~e:~~~: ,~: f~~~~, ~:~o~hoeu p~e8ent company baa 
devot.od its attention to this. 

The work which has been taken 
t>8ny in conn,ection with this lode 

in hand by the com­
comprises the follow-

ing: - · . h hut 
(1) Trenching on the gossan outcrop near t e 

300 feet above the creek. , , . 
t . to the lode outcrop on the h,lls,de. (2) An open·cu In .., 

A . d't d . en 60 feet into the hIll, mtersectmg 
(3) n t~e 'lod:l:t 39 feet in. This is 30 feet below 

the open-cut. .. 28 f t 
(4) A lower adit driven at creek·level \or

d 
. . eeo' 

intersecting the lode in 200 feet 0 riVIng. 

The above will now be described seriatim. 

(1)-Go .. an Trmch. 
. t' at 40 feet south of the hut. fa: :2~~e~u~n h~s :~:h~w:s::rly d~rection o.n, the ~~:: 
of a line of gossan wh~h. \o~kSs::~~g 1~O~~=I~~;nch, but 
a foot of gossanous rna na IS rtained The company 
the full width has notGbeen asce t Analyst with a result 
sent some of it to the overnmen ld ' er ton My 
of 0'7

1
5 per cendt .. cO~h:r ~::er~:':~ f:bor!tories, 'yielded 

samp es, assaye m .. to 
17 grains gold and ] 8 grains sllver per n. 

(2)-Open,.cut . . 
d . to the hill for 17 feet 

An open-cut has ~en. nv:n :~n the lode 3! to 4 ~eet. 
in a south-ea.sterly d~rec~lOn, e p f gt and striking about. 
in width, vertical, wldenmg unde~ OO! I te calcite and 

60 t f south The lode gangue IS sa, , ' 'te 
~uar::~ a~d contains bunches of specular iron ore, pyn ~ 

.and a little copper sufphide. The country rock is a Hght­
'.coloured ! slate, which b\:lcol"Jles harder as it approaches 
·the lode . . 

(3)-U pp<r Ad;t. 
, " Thir,ty ' feet btllow the open·cut an adit has ' been' driven 
"{or 62 feet in a direction S'" 650 W., cuttIng the lode at 
23 · feet. The bearin(: of the lode being here RE., the adit 
has interSected it obhquely, and, in consequence, the width 
of 'lode' passed through in 'driving is greater than its actual 
width. The apparent width is between ' S',and 7 feet, but 
'the , true width is about 5 feet. The lode-matter consists 
'of a si.1iceous ·sla.te gangue of -greenish hue, and distinctly 
, brecciated, weB mineralised with pyrite, chalcopyrite, 
covellite, and specular iron ore. It is widening also in 
this adit underfoot, and the stone is of better qu.ality than 
in the open-cut above. _ 

My samples from this lode returned, in the Government 
laboratories, 2'9 per cent. copper and 2 dwts. 8 ozs. silver 
per ton. I am informed that the ore broken and sent 
away was of higher grade, and that the owners anticipate 
that it will be possible by selection to produce ore of ' 
marketable quality. It has been driven upon for a. few 
feet south, Two and a half tons of ore from this point 
have heen forwarded to the Mt. Lyell Company's smelters 
at Queenstown, but the quantity was too small for treat­
ment by itself, and the ore sent has remained unsmelted. 

Both the lode and strata llnderlie to the · N.E., but a 
few feet behind the end of the arlit a pug seam occurs, 
beyond which the slate dip. S. W. into the hill. The under.' 
lay of the lode will cause it to be met with in crosscuts 
lower down at increasingly shorter dista.nces. 

(4)- Lower Adit. 
A bottom adit has been put in to , intersect the lode at 

the level of the creek. No surveys ha.ve been made of the 
surface features, and from the precipitous nature of the 
ground, it is not easy at a glance to see what positions the 
mine openings occupy in relation t.o one another. The 
bottom level, however, appears to ,be 150 feet or 200 feet 
helow the upper adit. It has first been driven from the 

' creek in a south-easterly direction across regularly cleavea 
slates, which have here a. strike of N. 700 E. It would 
ap"pear~ therefore, that the ~trike of the strata differs con-

' siaerably from that in the upper arlit, and it could not 
be expected to intersect it by 'driving across these. After 
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drivi~g 90 feet into the hill, the direction .of the cr088CUt 
was changed to south-weat.rly, and at 100 feet th.reafter 
8. lode-formation, 9 feet wide, with wet fiucane. on each 
side, and carrying about 3 fee~ of ,hud, o~-beanng stone, 
was crossed. It carries a. sprlD~hng of Iron ~nd copper 
pyrites, and its gangue 'is calcite and S~&te, t~~ latter 
illclined to be black and greasy. From lts position and 
cha.racter it would seem to be the sa~e lo~e ~ the one 
cut above, but absolute certainty on thiS pOlnt 18 not po&-
sible until a survey has been made. . 

The broken and steep country preventa & s~ultaneoua. 
. view of the various outcrops a.nd tunnel opemngs, and a 
comprehensive surface .a~d ':lndergrou~d ~urvey would, be 
extromely u .. ful in g'VlDg data for rehabl. d.term.lD .... 
tions of POSi"tiODS. The lower crosscut haa ~een driven 
80 feet b.yond the inters.ction of the lod.. At about 
20 feet behind the end IS a pug, s~ate., a~d quartz-forma. 
tion, carrying no mineral, but yet lndlcatlVe of some 10~8' 
action. This might v.ry well be teat.d· to s .. wh •. th.r .t 
leads to anything. Aft.r pa&8lDg through the mllln lod<> 
the country rock changes; it becomes harder and rough~r, 
and a little bt1Rind the present-end it merg~ in.to a brecCia. 
The lode cut in this adit, though not so nch In, co,Pper &8 

in the higher level, is not less strong as a formation. ~t, 
has been strong enough to break through the. strata 1!l 
descending, notwithstanding the.ir ch.ange of strike, and It; 
appears to ' be going down unimpaIred. The company 
states that the lod.-matt.r yi.ld.d about 4 per cent. copper 
by assay. My samples returned 1'6 per cent. copper and 
1 dwt. 15 grs. silv.r per ton. 

The tod. in the upper l.v.l will no doubt b. t08t!>d .fi~st, 
and the pitch of the ore-shoot asc.rtained before dr'vll~g­
aimlessly at the lower intersection. The c?mpany wdl 

robably obtain good advice as to whether It would be 
~ell to cut the lode a little low.r than the pre .. nt upper 
tunnel so &8 to avoid the shallow ground of the gully. 

The lode has practically only been cut at t~. d.f!er.nt 
oints mentioned, but sufficient has be~n ~lSCloaed to­

rustify further work, with a view of provlng Its value .. 
The section taken up by the company seems to compnse­

an ore-bearing channel of slate tountry between two bel~ 
of conglomerate or breccia. The lode in the bottom leve 
is situated on a. line where the country changes. :t'he end 
of the drive is unmistakably in a bed of b~eocla. ~e 
fac. is tolerably dry, though a little water 18 dropp.ng: 
from the roof a few f.et b.hind the .nd . . 

The breccia beds are, perhaps, not quite so favourable 
for d~fined ore-channels as the firmer slate country but 
there IS no re~ou for characterising them as barren . Some 
of the~ bre~cl~ are und?ubtedly igneous in origin, and 
carry dlS8emmatlOns of mmeral. Ore-bearing breccias are 
rather Common along t.he flanks of the Dial Range, and 
are really an encouraglDg feature of the whole district. 
No valid objection can be urged against continuing this ' 
l~vel into the breccia country. 

Other lod .. exist on the property, and although their 
e,xposures ~annot be .termed remunerative, taken together 
they establIsh the eXIstence of a cuprifrous zone in which 
exploration is hil!hly d.sirable. ' 

McDonald 's ad.t, about 50 f.et above the cre.k haa been 
driven for 30 feet. into the hill across alate strat~ striking 
N. 750 E. At ~he entrauce a ~mall. puggy seam ~f copper 
ore was met wIth, and there IS said to be another vein 
in t~e e~d , but standing water in the level prevented 
exaDunabon. The company statea that some 11 per cent. 
copper pyrites was obtained here. 
, Below this &<lit, on the south side of the creek is a vein 
with some copper pyrites and native copper ;' and stilI 
lower do~n the creek is a further cupriferous channel, 
from whlch the company quotes an assay ' as- copper, 
3'6 per cent.; gold, 1 dwt. per ton; silver, 3 oz. 12 dw1:.6. 
per ton. 

. Sufficient water-power exists in the creek for all pur­
, pose~, and the creek route wi11, in the event of operations 
provmg successful, no doubt be ma.de the outlet to the 
property. At present a horse and bullock track winds its 
way up from the 'plain to the crest of the hill overlooking 
the mme, at a he.ght of about 600 fe.t. B.fore consider­

. ing the erection of plant, thorough prospecting and under­
ground development must be carried out. 
. The b.l~ of strata in ~hich the Copper Creek lod .. are 

situate eVl~~ntly . comprises th.e beds immediately below 
the OrdoVlC1an hm.~ton., wh.ch creeps up the hill to 
within about 15 chains of the north boundary of Kent's 
block. These beds are consequently Cambro-Ordovician, 
or, if we regard the limestone &8 the base of the Ordo­
vician, probably Middle Cambrian. They b.long to the 
~me series as the strata cut through bv the River Leven 
m the Sugar-loaf Gorge. The conglomerate which plunges 
below the limeston e on the west side of the creek can be 
tr"""d right across to the Leven, but the slate belt haa 
t'videntIy been disturbed, most probably by the igneous 



intrusions of the porphyrQid grpup, which occupy a con­
.sidera.;ble portion of the hill r&nge between Copper Creek 
and the Leven. . : 

Wherever in this district we meet with rocks of the group 
just mentioned, pyrite &nd a little disseminated chalco­
pyrite occur, under conditions which indic&te the po&­
·sibilit.y of some ore-deposits being genetically related to 
this series of eruptives; but lurther study of occurrence.s 
is necessary before any definite conclusion can be arrived 
at. 

About 3 miles north oopper-()re lod-es exist in the 
Devonian granite, and the usual reference of min~rals in 
lcdes in our stratified rocks exclusively to the granite 
batholith of that age rests oli too broad and firm a basis 
to be ~asily shaken. Nevertheless, the constant associa­
lion of coppcr orc with occurrences of the porpbyroids 
claims careful consideration. 

IB)--RADFoRD'S REEF. 

On the west side of the Leven Gorge, opposite A. S. 
Brown 's 30 acres, some mining ground has been taken up 
by Mr. H. J. Colboum. About 25 feet above the river 
an open-face has ·been cut in the hillsi,de, showing slate or 
shale, passing down into cla.y strata containing a good deal 
of manganese oxide at top, and sandstone at bottom, · with 
an intermediate band, about 4 feet thick, of lightrgrey 
argillaceous sandstone carrying disseminated iron pyrites 
and little nesLs of specular iron ore and copper pyrites, the 
latter, especially on the faces of small cavities, lined with 
quartz in crystals. On the north side of the open-cut is 
a junction of the sedimentary rock with intrusive porphy­
roid, and this junction can be fonowed east to the river, 
where it ca.n be well seen at the point, at which the slate 
is silicified and brecciated. 

The same grey siliceous pyritiferous rock is seen round 
the point on the river, and a f~w yards north of it a trench 
has been cut 10 feet above the water and into the 4ill in 
a westerly direction. As far 80S can be seen, the trench is in 
overburden, which is very deep here, and has fallen in, 
preventing examination, 

The impregnation of the sedimentary strata with a little 
copper ore near their contact with the plutonic rock is not 
sufficient to justify furtber expenditure at this point. 
South-west of the open-cut the porphyroid reappear-s on 
the hillside at no great distance, 80 that the area of strati­
tied rocks must be extremely limited just here. The whole 

bin is intersected by numerous intrusions of th . 
rock, and while or~ d~:posita may possibly occur ~;ree::: 
there, extreme varIabIlIty within short distanc . l'k I 
to. be a fe~ture of them. es IS 1 e y 

(C)-BROWN'. BLOW. 
. Th· . . . 
ford'sls IS on the east ba.nk of. the Leven opposite Rad-

. Reef open-cut, and IS a WIde exposure of flinty slate 
carrymg .a co~sid.e~able devel?pment of quartz. A rttl' 
specu1B:r. I~on l~ VISIble. There is no reef here. b 1 e 
ently slhClficatIon of the slate has taken I . ut appar­
tact with eruptive rock. p &ce near a COD-

(D)-COLBOURN'S SHOW, ON ROAD. 

. Beyo~d the point on the road north of Brennan's an 
rxc~~atlOn :,as

h 
been made in the solid edge of a large 

an . SIp, W IC has brought down a. huge mass of rock 
~odlly. The latte~ has parted from the standing cliff-fac 
Just east ~f the nune cutting. , e 

. ' Ttt~ country is a gossanous breccia of the kino described 
~n 18 report. as clas~porp~yroid. The tuffaceous and 
~gn~ou~ materIal contaInS dIsseminated pyrite but the 
lD~lcatlOns do not encourage much expenditure here 
Mmeral. may be scattered through the rock-belt but ther· 
are no SIg~S of ' lodes or any definite channels in'which or: 
concentratIOns occur. 

(E)-HEAZLEwoon's SILVER MINE. 

. This comprises some sinking and tunnelling done at an 
o~tcrop 011 the Leven River south of Griffin's 30 acres 7 
~lles south-west of Ulvertsone. The discover was m~de 
In 1891 by Messrs. Lines and Elliott. Mr. L{"es informs 
me that some of the galena from it was sent to th L 
ceston Exhibition in that year, and that the a88:y :~:t 
from .15 .to 20 per oent. lead and 36 ozs. silver per to 
Defimte lI~formatlOn, however, is not avaitable now, Th~ 
show was Idle for some time, and then between £300 and 
£400 were spent upon it; but I understand the country 
was loose, and .there was a difficulty in getting into solid 
ground. N.othmg can be .seen now unless some prepa.ra­
tory work IS done. A mIle above this I uuderstand 
la.rge gossan formation was found.' , a 



(F)- PHESTON SILVER MINE. 

Sntion 249, 80 acrt::8." - This is situate in the Castra 
Parish, 4 miles south·east of Gunn's Plains, and is reached 
by the road running through from the coast to South Pres· 
ton and Nietta. The roa.d is metalled nearly to the turn--off 
to the mine. The t.ableland over which the main-road 
passes is capped with basalt and basa.ltic soil, but leaving 
the road, on the mine track to the south-east, the older 
rocks are soon met with. At a height of 1500 to 1700 
feet above the sea is a felspathic (arkose) grit and con­
glomerate, which is probably of Permo-Carboniferous age. 
Descending from this to the creek where the mine is situ. 
ated (one of the branches of the Gawler) the more ancient 
Cambrn-Ordovicia.n conglomerate crosses the creek in 8. 

dir·ection east of south, where it adjoins metamorphic slate 
country on the west, dipping to the south-west at a very 
steep angle. A little gully on the south side of the creek 
appears to form the line of junction. In the slate on the 
west side of the conta9t are some parallel lode-lines, along 
which a little galena and zinc blende, with pyrite, have 
been deposited in the cleavage-planes and joints of the 
country. Some of the slate has been silicified by the lode· 
solutions, and is porous and mineralised. Veins of calcite 
are associated with the metalliferous bands. There is 
nothing very definite at surface from ~hich conclusions 
may be derived. A small shaft has been sunk to 15 feet 
on the south side of the creek, and little pockets of pug 
were found, carrying galena in slugs. Mr. R. Lee first 
worked here three years ago, and afterwards Anderson 
aQd party. An assay is stated to have yielded 16 or 18 
per cent. lead and 36 ozs. silver. 

Locally some doubt exists as to the direction of the ore­
channel, ·but a trench between the shaft and the creek 
should clear this. Indications point to the mineral zones 
running across the stream, parallel with the bearing of the 
slate. Other 10dFls are said to cross the creek higher 
up. A drive into the hill on the course of the main lode 
would develop the latter, and give facilities for crosscut­
ting west for parallel lodes. 

(G)-RUTHERFORD COPPER MINE. 

The Stowport district was visited on the .present occa­
sion in order to co-ordinate the geological ~quence there 
with that at .Gunn's Plains. Enough was seen to correlate 
the strata and establish their infra Ordovician-limeslione 
horizon. 

The Rutherf?rd Mine, on the 320 acres purchased block, 
has now been Idle for some tjme. The financing arrange­
ments appear to have been inadequate and funds were 
e~hausted before t~e prospe~ting work ~as properly com­
p_eted. Ore was dIscovered In 1899 by the Messrs. Ruther­
ford, who prospected the property in va·rious directions. 
~ ~unnel was started, and a small gossanous lode cut just 
mSIde the entrance. This lode, yi.alding some fair quality 
copper are, was followed down by sinking, and stoped at. 
16 feet and 32 feet. The total quantitv of ore raised 
~~ been 100 tons, returning 10 per cent. c~pper, with neg. 
!lgIble gold and silver contents. The bearing of the lode 
In. slate co.untry IS north-east, and its dip north·west. Its 
w'dth vanes from 1 foot to 3 feet, but averages from a 
foot to a foot and a half. A main shaft was sunk 100 feet 
to enable the lode to be cut in depth. A crosscut east was 
opened out from the bottom for a length of 75 feet and 
one west for 5.0 feet .. At a distance of 30 feet in th~ east 
crosscut: & vem was mtersected carrying 8 inches of are, 
underlymg tow~rds the shaft. This was met with in a 
much shorter dIstance than was expected, and gave rise 
to d?ubts. as to wh?ther the lode had really been cut. The 
contmuatlOn of thIS crosscut, however, and a.lso a crosscut 
west,. showed notl,jug further, and the probability is that 
the lo~e has ac~ually been intersected at a weak point. 
The~e IS an obVIOUS necessity here for the proprietors to 
co~t~nue the work of exploration to its legitimate finish by 
dnvlllg on the lode where it was cut in "the bottom east 
crosscut. The west crosscut should also be continued to 
n. formation which lies some distance ahead of the end. 

The remarkable devsloprnent of hemfLtite on this pro­
perty eas~ of the. lode, and running parallel with it, and 
o~ the. direct. st~lke. of the large outcro!> on thE" Blythe 
~Iver, IS an Indication strongly suggestive of the deposi­
tIOn . of coppe~ and iron ores having taken place on paral­
lel hnes. EVidently the copper and the iron lodes in this 
fiel~ are closely related to one another. The copper mines 
which have been opened in this belt of country further 
north are o.n the lodes which are parallel with and near 
th, strong Iron lode of the Blythe. Coming south these 
lodes can b~ traced to the neighbourhood of the boundary 
of the gnmte. Both the copper lodes and the iron lodes 
are probably genetically reJa.ted to the granitic invasion. 

Loc~l opinion is as strong as ever that these massive 
herna~lt.e ou~crops cover lodes of pyritic copper are. No 
sulphldlc mmeral, however, has yet been found, either 
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in the hematite or directly below its outcrop. The most 
that has ?ee~ observed 18 the pres~n.ce of a. few specks' of 
cha.lcopynte 10 the altered quartzltIc rock, which is the 
wall-rock of the iron ore outcrop on Clark's land, north 
of the Blythe. This supports the view that the iron and 
copper lodes have mutual rela.tions, but is also consonant 
with the supposition that they are structurally distinct. 

Loclt on Road at Tur·n, .. off to Dick,.r'&. 

On the Rutherford property, at the turn-off down to th~ 
Blythe Bridge, a strong gossan" formation has been 
j)loughed through in forming the road. This has beert 
int,er~ected obliquely for G or 7 feet., and appears to .be 
runmng south-west, as is the case with the other lodes "in 
the district, and to dip south-east. At one point in the 
)'oad somo ha.rd quarhoso veinstone was mot wit.h in this 
formation, consisting of quartz and solid arsenical iron 
pyrites. Only 8. few pieces of this solid stone have been 
t:'lrned up with the pick, but there is evidently a metal­
heerous lode here, upon which it might be worth while 
spending a little money to open it out and see what it con­
tains. The absence of copper stains or secondary copper 
ores in the outcrop is an unfavourable indicatiQ,n. The 
samples which I took yielded 4 dwts. 21 grs. silver per 
ton, and a trace of gold. -

The Blythe iron lode is supposed to pass here, and some 
loose blocks of porous limonite and hematite are seen on 
the hill south of the road. I am inclined to ~hink, how­
ever, that the true course of that lode is further west~ 
between here and the Rutherford Mine. 

The lode on the road is in qua.rtzite country, east of 
which lies conglomera.te and slate, succeeded further east 
by the limestone on Addison 's land. The changes in 
the strata are visible, but the actual contacts are not seen. 
This conglomerate, as already mentioned, continues nortli 
to the east of the Blythe River iron ore outcrop and to 
O. Allen 's 100 acres; and still further north, behind Mr. 
~?wards: fa.rm, it is likely that the siliceous conglomerate 
wlth whlte quartz pebbles and jasperoid stones exposed 
there in the bank descending to a creek is the ' northern 
contiJ?uation o~ the sa~e belt .. At the latter place it i~ 
plentIfully sprmkled WIth pyrite, and copper . pyrites is 
al1cged to have been found in it. 

From the observations made on this journey the fact 
emerges, established for the first time, .that this Set of 
slate, quartzite, and cqnglomerate strata., comprising the 

?ountry between the Bolythe and Forth 'Rivers , forms an 
~Dfra-hm:estone geological group characteristically barbour­
mg the copper ores of the coastal districts. 

(H)- L. J. CLARK'S LODE. 

Across the creek, bel.ow Mr. Clark~ 's house, at Stowport~ 
a short and narrow adlt has been drIven west into the bill 
b~ Mr. Clark in a wide lode-formation, about 10 or 12 feet 
WIde of lode-material, as far .as can be seen. A little diffi­
culty has been experienced in finding the directions taken 
by the lode, but eventually it was ascertained to be south­
erly. ,The formation is soft and oxidised, indicative of 
sulphides below. Black graphitic slate forms the footwall 
on .the west. A li~tle copper pyrites is visible in tbe stone, 
whIch, moreover, IS coloured with copper carbonate and 
sulphate. A vein of hard pyrite was cut inside. 
. Owin~ to th~ c~nfiguratio~ of the hill, .there is hardly 
any use In contmumg the adlt, as no backs are obtainable 
and no solid country would be met with. If any work i: 
to be d~ne here it must be by sinking. Probably some 
water WIll be encountered from the little creek close to 
the mine. 

The positiQn of the lode appears to be to the west of the 
wes~rn. formation on. th? .Rutherford property. The 
proxlnllty of the gramte IS no doubt responsible for the , 
~eries of lodes in this neighbourhood, and a little prospect­
mg work on most of th~m is quite legitimate. 

The present lode. from its width at surface and its 
indications of copper ore, warrants some trial w~rk being 
done on it, and a shaft should be put down to prove the 
sulphide, which, there is reason to believe, must exist in 
depth. 

(I)-ALllA MINE. 

.T~e Alma. ~rospecting Syndicate bas been carrying on 
ml.mng op.eratlOns at the Alma, or old Barrington, Copper 
Mme, as It used to be called. This is situated about a 
couple of miles above the bridge over the Wilmot, and 
Hes west of the Forth River, above its confluence with the 
Wilmot River, 10 miles from the sea-coast. 
" The approach. to the mine is by means of the high 
roa~ from Hamllton-on-Forth as far as the bridge, and 
then a turn-off through the forest. This road ascends the 
v.aIley of the Forth River, which has carved its channel 
down through the basaltic sheet 01 the tableland into the 
a.ncient . rocks belOW: Immediately, south and west of the 

I. 
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bridge at Hamilton-cn-Forth a white saccharoidal Pre­
Cambrian quartzite is exposed in craggy cliffs. At about 
~-mile from the township this emerges on the ro&d against 
a clifT of basalt, on the west of which is a low boss of ser­
pentine, not more tha.n a chain wide. The bank at the 
back of Bourke's (formerly Field's cottage) shows an 
exposure of sericitic quartzite- schist, striking 3400 and 
dipping S.W. This belongs to the Pre·Cambrian schist 
series, members of which crop out on the sea-beach east 
and west of Ulverstone. Further south, along the road, 
t.his schist is su·ccecded to the west by schistose ~arnet. 
iferous amphibolite. On Baulch's land the amphlbolitic 
belt is succeeded to the west by mica schist, striking 3350, 
I\nd still dipping N.W.; and further sputh, on Mr. Wood's 
farm, the st rata. are still micaceous and quartzitic schiata, 
with the same trend. Graphitic and quartzitic schists 
ccntinuc until penetrated at Paloona by an intrusion of 
reddish brown homblendic porphyry, belonging to the 
porphyroid group, and identical with the outcrop near 
\VeJ1s' farm, Gunn's Plains. 

South of the waterworks building, just over the Wilmot 
Bridge, at the junction of the two rivers, a dark granular 
massive rock occurs, somewhat resemblin~ an ancient meta­
morphic grit; but microscopic examinatIon slio,,#s it to be 
a. clastoporphyroid, a tuff of the Cambro·Ordovician series. 
Angular fragments of quartz and triclinic felspar, with 
chloritic residues of ferro·magnesian minerals, and with 
very little base, make up the rock. It is similar to some 
clastoporpbyroids in the Leven Gorge and the North Dun­
das district. 

The mine was originally registerpd February 15, 1881, 
and h.d about £1000 or £1200 expended upon it in those 
days. The output appears to have been very little, but 
a parcel of copper pyrites was sent. away at one time, the 
results of which are not known to me. 

Literaturt! 0/ tht! Mint!. 

The mine was reported upon by Mr. G. Thureau, Govern­
ment Geologist, in December, 1881 (Report on the North­
Western Mineral Deposits, House of Assemhly Paper 
No. 43, 1882). This report stated:-

If Certain portions of the schists in the tunnel exhibit 
("I('casionally native copper in the joints. Heavy spar 
(barite) occurs in conjunction with' copper pyrites (chalco-­
pyrite) in small veins enclosed alsO by these schists, and 
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(I~) 
some of the beds of rocks are slightly stained by green 
carbonate of copper. 

" The workings made by the prospecting proprietary 
include the usual descriptions of cuttings from the sur­
face on the course of the deposits, and a main tunnel 
driven in a north-westerly direction to a length of 281 
feet. Two crosscuts extend from this ' tunnel to the west 
for a length of 33 feet and 32 feet respectively. 
Throughout the whole length of this tunnel, and of the 
grea.ter portion of the two croflscuts, black, hard, short­
jointed schists prevail , in which the veins of barite occur, 
which' carry a small percentage of copper pyrites. Similar 
veins are likewise found in similar rock about 6 chains 
.above the mouth of the tunnel. At both ends of the cr088-
cuts a new formation has heen discovered- grey, hard, 
metamorphic sandstones, in which small rounded pebbles 
may yet be distinguished with some difficulty. 
Taking into consideration all the facts and features con­
nected with the cupriferous deposits so distinctly indicated 
at tho surface a.nd underground, and comparing same 
with mines producing ores in quantity, attention should 
be drawn to the fact that regular walls are here altogether 
absent, and that the only reassuring feature on the ground 
consists in the recurrence of outcrops of gossan in quartz­
ose veins, also containing barite (heavy spar) and car­
bonate of iron (siderite). These minerals are frequently 
found in connection with metalliferous deposits, and there. 
fore I would suggest that the tunnel be extended a further 
distance of 200 feet, more or less, in the direction of and 
under the largest surface outcrop of ochreous gossan. It 
would be also judicious to crosscut further west from the 
tunnel in order to test the contact of the porphyries there 
wit,h those of the metamorphic schists." 

In July, 1905, the present writer reported on a visit to 
the mine (Report on North· West Coast Mineral Deposits, 
26th July, 1905), from which the following is extracted: -

ff Three crosscuts have been driven from the tunnel in a 
south.westerly direction. These crosscuts have touched a 
parallel belt of hard pebbly sandstone or breccia, which 
is a,lsQ seen outside the tunnel ("ntrance to the west. The 
first one intersected a flat vein 1 foot to 1~ foot wide, 
~arrying a little copper pyrites associated with barytes and 
siderite, as ~ell as vughy quartz. This was followed for 
some distance by a drive parallel with the tunnel. A 
crosscut 50 fe.t ahead of the end of this drive failed to 
-pick up anything; and a (".rosscut was driven from the 
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tunnel north-easterly to 'see whether- the mineral , continued 
ill that direction. Nothing, however, was met With beyond 
a little barytes and specks of pyrite.. I am told that, 
9 cwt. of copper pyritic ore wer~ obtamed. . . . . ,!he 
occurrence of mineral here cannot be wen understood wlth­
out a knowledge of the geoiogy ~f the ,"?untry west of the 
bl·eccia. formation, as the latter may poSSIbly be a shatte~ed 
contact zone bordering an intrusion of some eruptIve 
rock. . . , Some sort of lode action has 
.. idently taken place at this mine and pr?<iuced ,the lode 
minerals, barytes, siderite, and copper pyrltes. The latter 
ma.y be seen scattered in the brecc,i&, ,?ut so far all the 
prospectmg has not revealed anythmg lD the shape of a 
solid lode. The preva.lence of pyrite in the country rock 
ma.y acc<;mnt to some ~xtent for the abundant g,ossa.n. 
As said above there IS an unknown factor whlch may yet 
lead to some discovery in the breccia belt," 

Description 0/ the Mine. 

About 400 feet west of a. small creek running north on the­
property, and at about 150 feet up the hillside, a small 
shaft has been sunk to a depth of 35 feet In a strong body 
of gossan. This gossan jine ' continues at surface from 
the shaft down the hill to the creek in a S.E. course, and 
is parallel with tlie general strike of the strata. The shaft 
was first sta;rted 16 or 17 years ago, when the gossan 
appears to ha.ve been lost j hut it has been aince recovered,. 
a.nd a drive extended for 22 feet from the bottom of the 
shaft in a direction S. 260 W., cut across the gossan for 
IB feet and passed into light-coloured pyritiferous wall­
rC'ck. The gossan underlies S.W., a.t between 600 and 
70°. 

The o1d main adit was driven into the hill from. the, 
creek at a point about 400 feet east of the shaft ID a 
direction a little south of west, and three crosscuts w.ere 
driven out south, passing through slate and entermg 
pebbly sandstone or brecci", My repd~t of 1905 shows that 
only a fla.t vein was followed ·m a ~Tlve from the first of. 
these prosscuts. This vein was from. 1 foot, to I! foot 
wide and cut across the slates, carrymg a httle chalco­
pyrite in a ga.ngue consisting of loosely co~bed quart.z. 
with batytes and ·siderite. Lately the ad~t has been 
extended further west with the view of ~eac~lDg the lode­
supposed ~o be rcpresented by '~he ~o~n 10 the: shaft. 
At the 337 -feet point in the adlt Its dIrectIon was deflecte~ 
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tllwar~s south-west; so as to intersect the gos.<;an , line Pelow 
tho ahaft, on ita underlay at that d,epth in the shorteat pos­
sible dista.nce. According, to the plan there is still a' dis­
tance of 20 feet to drive to reach the lode. At 13 feet 
behind the pr08ent end a lode of barytes IQ~ reet wide 
has been 'passed throug\l , carrying a ' li~tl9 iron and copper 
pyrites. The adit intersects it. obliquely, so that its true 
width would be about B feet. Beyond it the country rock 
changes from slate to har.d conglomerate or brec;cia, which 
continues to the end, the lode occurri~g at the contact. 
There appear to be severa1 bands of conglomerate a.nd 
breccia in ~ hill, and the ba.nd which is now in the end 
of the tunnel must be crossed before the downward con­
tinuation of the line of gossan is reached. If, therefore, 
the idea is to prove the gOsSan lode in depth, driving must 
be continued, and when it is reached it should be driven 
on. A little driving should bc also done on the barytes 
lode when funds ar~ available, with a view ' of seeing 
whether its copper contents hold out a.ny prospect of 
improving. -

Barite is a common gangue mineral in spathic copper 
veins, and being almost insoluble it is not likely that the 
gcssan outcrops seen at surface will pass down into barytic 
lodes. Gossanous outcrops of such lodes occur only when 
these are heavily charged with pyrite, and even t.hen indica­
tions of the harium mineral. are visible at surface, It is prob­
a.ble in the present instance th,st if some trenching were 
done on the hillside below the shaft the outcrop of this 
barytic lod~ would be found, and would make it absolutely 
-certain that the gos:san lode is still ah~ad of the main end, 
though if the survey is correct there can be very little 
doubt of it. 

The Dcvonoort tunnel is s short adit about 4 chains 
:south of the ;'ain adit driven into the hill from the creek 
for about 50 or 60 feet in a north-wes~erly direction. It 
has been driven across black slate towards the contact of 
the latter with breccia.. The lode· matter J consisting of 
black slate with barite and disseminated iron and copper 
pyrites in a puggy channel, has been left on the north 
'Side of the entrance, 

A good deal of barite exists on the property. 'About a 
'hundred yards h4:her up the creek from the Devonport 
tunnel a ' broad belt of slate is exposed in the bed of the 
sh'eam, carrying bunches and veins of barite for an aggre­
gato width of over half .. chaim Much of t liis appears to 
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be crystalline and pu~e. In other parts it ia. stained auper- (11 J 
ficially by iron-bearmg solutlODs percolatIng from the / 
creek banks. A hundred feet up the hill to the eut a cut 
for about 10 feet ha.s been put across a rather solid out-
crop of barytes, a li~tle. discoloured. by. iron oxides, bu.t 
not sufficient to spOIl It for explol~tlon. A saD?ple 
assa.yed in the Government laboratones showed the non 
contents to be only 0'9 per cent. 

Barite is a mineral, the consumption of which ~&8 
increased greatly in recent years, owing to the expandlDg 
requirements of the paint and rubber trades. The b~t 
of the crude ore is worth from 16s. to 208. a ton In 

America. The ore raised in England h.aa a value of 208. 
a ton also, and the selling price of the man~factured 
article is about £3 lOs. per ton in London, rangmg from 
£2 58. to £5 per ton, according to quantity, q~ality, and 
pa.cka.ge. As there is a duty of £2 per ton on Im~rta of 
th(l latter into the Commonwealth, the trade value m Aus­
tralia w~ uld be about £6 per ton, i.e., for ordinary lots 'Of 
&'\" erage commerCial quality. Precipitated barium. sui· 
phate is chemically pure, and commands much higher 
prices, being quoted in London at £6 to £7.10s. per ton. 
No statistics a.re yet available as to the quantity of. barytes 
cc.nsumed in the Commonw~alth, but the tonnage C8tDnot 
be very great. The world's production is n?t easily ob.~n. 
able as the article is frequently included In the statistics 
l1nd~r other heads. The production of crude ore ~n the 
United Kingdom in 1907 was .42,646 tona, and 10 the 
United States 65.579 Ahort tons. Germany exported 
111,209 tons of barytea in the aame yeAr. 

The principal impurit~es ~n crude .barite are ir?n oxide 
and calcite. Where calClte IS the mam accessory, It can be 
removed by jigging, but iron oxide is nO.t 80 amenable 
to wet treatment. The ore after crushing has to be 
bleached with sulphuric acid, with. more or less succe~. 
This process ref!1Jves all trac~ of llon. ,;:he pro~uct 18 

then wMhed WIth water, levlgated, or floated ; the 
floats or lightest particl .. ?cing the best. The bleached 
materia.l has then t.o be dIled and mdl·crushed to a fine 
l'owder. 

The pbrphyroid and breccia on the property ahow that 
t.he rocks are members of t·he Dial Range metalliferous 
group. As regards copper ore possi~i~ities, the ore already 
won demonstrates tlia.t some depOSition has taken place, 
and the persistent gossan line, which has been traced for 

) 

a. long distance at Eurfa<:e suggests the desira.bility of con­
tinuing tha prospecting ~ork which has been begun. 

(Jj-LucAS AND PERRY,S LODES. 

About a couple of miles south·west of the Alma Mine 
are sollle outcrops of gossan which ha.ve lately attracted 
attention. Two of thes~ have been opened upon by Messrs. 
Lucas and Perry on Crown land south of W. H. Lucas' 
100 &eres, Ii mile west of the Forth River. Its bearing 
is N.W.·S.E., and the country rock is slate, apparently 
belonging to the Cambro·Ordovician system. A shaft haa 
~en sunk 38 feet, a·nd is still in gossan. A good deal 
ot mangan6H6 oxide enters into the composition of the 
gcssa.n. I a.m informed that an assay of tho lode-stuff 
made at the Mt. Bischoff smelting works returned 6 dwts. 
silver per ton. 

Two chains to the west is another line of gossan 20 feet 
wide, and a shaft has been sunk on this also to a depth of 
40 feet. The two lodes are identical in character. S'amples 
which I took from the latter one were assa.yed in the 
Government laboratories, and contained 2 dwts. silver per 
ton. 

H is difficult to predict wha.t these gossan lodes will 
oventuate in in depth, as no minerals which can be used as 
criteria are present in the outcrop. It is desirable to 
prove them below the unoxidised zone, which, however, 
will probably extend to a considerable depth. 

(K)-CRAWFORD'S LoDES. 

On Mr. A. M. Crawford's.farm, at Alma, about 14 chains 
west of the road, is a 20·feet seam of mixed gossan and 
slate, with a small band of pug a few foot wide in the 
middle. The formation strikes N.W.·S.E., and dips to 
the S.W. Twenty feet Jower down the creek to the west 
is a formation consisting of country rock veined with cal· 
cite and charged with disseminated pyrite. 

Opposite Mr. Crawford's gate, on the. road, is a long 
lode·line of limonite gossan, which has been opened upon 
for 4 or 5 chains at intervals. It has a kindly appear .. 
ance, but the samples which I took, a.nd which have been 
a.ssayed in thle ·Government laboratori'es, yielded only 
traces of ga:1d. The remarks ma.de above with reference to 
proving these gossan outcrops apply here too. 
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VI.- RAILTON. 
This district is in the Mersey basin, 7 miles south of 

Latrobe. To the north of it is the Dulverton coalfield; 
to the south of it is the Dasher River district, which has 
yielded gold indications; to the west of it is the high 
ground of the Ba.dgers, also minera.l country; and at 
Raiiton itself, east of the ra.ilway-line. sO!'le land has been 
taken up for Tasmanite shale. 

The count,ry forms roughly the eastern boundary of 
the Alma and Leven mineral belt, and its potentialities, 
owing to the general absence of mining works, cannot yet 
be strictly defined. An e}(amination of its geologica.l 
features, however, shows that it is !Jart of a zone within 
which it is perfectly legitimate to seek signs of ore­
deposition. 

The Ordovi~ian and Cambrian strata are developed here 
in an instructive ma!1ner. 

The limestone at Railton yields generally the remains of 
the genus of extinct cephalopods Actinoceras, as deter­
mined by Mr. R. Etheridge, Jun., of the Australian 
Museum. It:. corresponds in geological position with the 
limflstone of the Gordon River, which is also rich in Ortho-, 
ceratidre, accompanied by Raphistoma, Orthis, Rhynchon­
ella, Euomphalus, according to Mr. C. Gould (in 1862). 
The Gordon River limestone has always been considex:ed 
as equivalent to the Lower Silurian (Ordovician) of 
Europe. Mr. Gould referred it to the very base of the 
Lower Silurian of Europe, though he placed the ··base of 
.. he system in Tasmania still lower , so as to include under­
lying grits and conglomerates, which, according to what 
can be seen at Railton, appear to be of Cambrian age. 

This rock is in the shaft and bore which were put down 
some years ago, about, 100 feet west of the railway-line, 
near the station at Railton, in a futile attempt to dis­
cover coal measures below the Ordovician. The width of 
the belt is about a mile, for the limestone appears again 
at the quarry worked by Mr. J. Blenkhorn east of the 
railway. 

Mr. Thomas Stephens, M.A., in 1874, recorded the dis­
covery of beds at Caroline Creek containing casts of 
trilobites, and in 1882 some of these were determined by 
Mr. R. Etheridge as Dikelocepha1us Tasmanicus (sp. nov.) 

. and Conoceph.lites j (now Ptychop.ria) Stephensi (sp. nov.) . 
'Vith the tribolite remains were those of small discoidal or 
plan orbicular univalves, which, according to Mr .. Etheridge, 
pr2sented a.ll the appearance of the genus Ophileta. On 
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th~ ~trength ~f the Dikelocepha.lus, Mr: Etheridge was of 
OpInIOn tha~ It a.ppears more than probable that the a. e 
of the beds l~ t~at of the Lingula flags or Menevian be~8 t Gr,eat Bntam and the Potsdam sandstone of North 
f ~eTl.ca. To sho~ the significance of this reference, the 
.; . o~mg correlatIOn of the Cambrian groups in Great 

nta.m and N orlh America is inserted here : - -
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In 1902, Mr. Stephens discovered stone at the head of 
the Florentine Valley containing another form of Dike· 
lc.cephalus, which Mr. Etheridge named D. fiol'en.tin'n8'j~. 

The occurrence of the Ordovician limeStone a.t Mr. Blenk. 
horn's quarry at Railton shows that this rock rests upon 
the Dikelocephalus sandstone. The exposure of the latter 
on the track from the quarry is not sufficient to enable it 
to be seen whether the Ordovician and Ca.mbrian are con­
formable. Both have a steep dip to the S.W. , and strike 
N.W. A thin band of la.minated cellular clay stone inter. 
venes between the limestone and sa.ndstone. The sandstone 
fur'ther east passes into yellow and purplish clay slates, 
alternating with purple or chocolate~coloured sandstones. 

An exposure of these occurs on the railway·line near 
the bridge over t,he Caroline Creok, a.bout 4 miles neAJ"er 
Latrobe. N ea.r here the sa.ndstones are also trilobite-bear· 
ing. We have consequently a. development of the Cam­
brian for at least 4 miles in a north· westerly direction 
roughly parallel wit.h the railway.line. About three­
quarters of a mile west of the line at Railton near the 
Methodist church yellowish sandstones and grits are 
exposed, from which Mr. BlenkhorR obtained a cast of 
what Mr. Etheridge considered to be raphistoma, a uni· 
valve with a geological range from Cambrian to Silurian . 
These beds, sometimes vertical, appear to have a general 
st,eep dip to the N.E. About half a mile S.E . of the 
quarry hard pinkish, white, pebbly quartzites, weathering 
into a fine-grained conglomerate, compose a hill near the 
riRe-range. The rock resembles similar strata, which form 
Mt. Wright and the east front of the Denison Range, in 
the Valley of Rasselas, and occupy a similar position with 
regard to the limestone there. These quartzites would 
ap-pear to be geologically lower in the Cambrian than the 
Dikelocepha.lus sandstones. 

(A)- ·TuNE'. REEF. 

About a mile south of the railway-station, at the sum· 
mit of a hill, some mining work has been carried on at 
intervals during the last 18 or 20 years in the way of pros­
pecting quartz veins alleged to be gold·bearing. Trenches 
and shafts occur at several spots, one of the latter 70 or 
80 feet deep ; but · beyond colours, nothing ~ms to have 
been obtained. The country is a coarse yt:rlow and white 
friable sandstone, belonging, appa.rently, to the Cambrian 
system, a.nd is intersected by frequent veins of white 
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quartz. There is no geological reason why some of these 
veins should not be gold-bearing. A shaft has been sunk 
at the summit of the i)ill to a depth of 25 feet, and ,.t 
the bottom a drive has been put in 20 feet to a lode, and 
10 feet further, to the end, in a direction N. 200 E. The 
bsaring of the lode is north of east and south of west 
and i~ dip towa.rds the north. The lode or lode--channei 
consi.sts of. sandstone veined. with bands or lumps of white 
unmlllera~Ised quartz of a VItreous appearance. Sometimes 
the stone IS der:ase an.d co~pact, and again loose and vughy. 
The stone contInues In vems and patches from where it was 
first struck, right through to the end. I have not been 
able to detect any gold in it. 

llttilton Re.ourc". 

In some of these veins at Railton I believe gold will 
eventually be found. There has been very little prospect­
ing, and no reliable information can be said to exist as 
to the ree.I ?(:c~rences which are met ~ith at various points. 
The possIbIhties of copper ore-deposIts in the neighbour­
h~od should not .be. overlooked. . At present the principal 
mI.neral produc~ IS ~Ime. Mr. Blenkhorn is manufacturing 
thIS, and crushlDg It fine, 80 as to encourage agriculturists 
tl' use it with their seed. Bricks, too, are being made 
at his kilns. 

VII.- CONCLUSION. 

The prese~t investiga.tion has resulted in an important 
advance bemg made 10 our knowled.ge of Tasmanian 

. geology. It has laid the foundation for a. more correct 
appreciation of the geological age of the ore· bearing strata 
on the North·West Coast. It has tended to disclose the 
very important part which the igneous porphyroids play 
in connection with the distribution of several hitherto 
ill-understood ore-occurrences on the Coast. Incidentally 
it has thrown some light on the age of the N orth Dund~ 
slate series by enabling a. correlation to be made. Further 
infor~ation has been gained in r~pect of the stratigraphical 
relatIOns of the ~a.rly Palceozolc systems with the Pre­
Cambrian platform, as well as collateral confirmation of 
obssrvations made last year in the Gordon and Florentine 
valleys. 

The study 06 the mineral indications presenteq in these 
pages will, it is hoped, be of service to those interested 
in mining. It will be seen that the deposition of copper 
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ore ha.s been very general all along the Coast, but in no 
instance has work on the lodes been pushed to a conclu­
sion. Either work has been suspended before cutting 
the lode, or the lode, when. cut, has not been driven 
upon, or when the ore-shoot which was first cut has 
been worked out operat.ions have been suspended. The 
value of the Coast as a mining field has consequently not 
yet been proved. It is difficult, however, to believe that 
with so many ore-occurrences there are not some which, 
when proved, will be worth exploitation. There is still a 
great field open here for prospecting work. Owing to the 
trivial nature of many of the indications progress will 
probably be slow, but there is Borne justification for antici­
pating eventual discoveries of value. 

\\". 11. TWELVETREES, Government Geologist. 

Launceston, 26th Ja.nuary, 1909. 
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