
REPORT ON NORTH-WEST COAST MINERAL 
DEPOSITS. 

SIR, 

[Six Maps.] 

(JUI 'U11mtllt Gtologid ', Olfice, 
Luunct,tOfI, 26th .luly, 1905. 

As instructed by you, I journeyed to the North-West 
Coast on the lOth Ja.nuary, and visited various mineral 
fields and occurrences oC ore all along the coast, at tbe 
Forth, Penguin, Howth, Blythe, Stowport, Boat Harbour, 
and Rocky Cape. I returned to Launceston on the 10th 
February. 

GEOLOGY. 

This is far from being simple. The older rocks which 
are seen along the sea-shore are varied, sometimes meta.· 
ruorphosed beyond easy recognition, and disguised, too, by 
changes in colour and texture by the action of the atmo­
sphere and Boa-water. They comprise slate, quartzite, 
schist, conglomerate, sandstone, &c., penetrated in places 
by igneous rocks of granitoid, dioritic or gabbroid charac­
ter, and often overlaid by ba.salt of Tertiary age. 

The age of these ancient rocks is still unsettled, and 
is likely to remain so, as long as the stratigraphical suc­
cession is not elucidated by actual survey. Some of them 
may be Lower Silurian or Ordovician, others Cambri~n, 
while crystalline and gneissoid schists, such as those in the 
}'orth Valley and Inglis River, and quartzites, as at 
Rocky Cape and the Sisters, are probably Pre-Cambrian. 

The oldest known fossiLiferous strata in Tasmania are 
the friable yellow sandstone beds at Caroline Creek, be­
tween Railtoll and Latrobe, where Mr. Thos. :::;tephens, 
M.A., discovered trilobites, &c. (Dikelocephalus) , character­
istic of the Upper Cambrian; and a Dikelocephalus sand­
stone on the Tiger Ra.nge and elsewhere in the Florentine 
Valley, also discovered by the same a.cute observer, and 
referred by Mr. R. Etheridge, jun., to the Upper Cam­
brian. We have, therefore, in these Caroline Creek beus 
a. definitely-known horizon, and a systematic survey would 
connect them stratigraphically with the strata on the coast, 
and enable a better idea to be formed of the age of the 
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latter. Meantime, uncertainty exists as to which are 
Silurian which Cambrian, and which Pre-Cambrian. The 
term C~mbro-Si1urian has been adopted in Tasmania &8 

a temporary device, to avoid unjustifiable, precision, b~t 
it is objectionable, as some of the strata designated by thiS 
name may be more ancient than the Cambrian, 

Pre-Cambrian.-Tbe Sisters' Hills and the Rocky Cape 
promontory are considered, as probably belon~ng to, t.his 
age. They consist of massively-bedded quartZite stnking 
north-easterly and dipping north-westerly; at the Port 
the dip is north-easterly, and the strike north-:westerly. 
West of the Port contorted quartz schists preserve the 
same dip and strike. Tbe Rocky Cape hills run back from 
the sea for about seven miles to the main road, and con­
tinue southwards for another mile, when they sink rather 
abruptly to the level country. The quartzite of which 
they are composed is white and saccharoidal, not quite so 
dense in texture as that at Port Davey. 

The schists and slate to the west are covered near Hell­
yer by deposits of recent sand and fer.ru~no:us drift~ The 
country between Dallas and the Detention IS OCCUpied ~y 
cultivated basaltic soil. The junction of the quartZite 
with basalt along the main road between Detention and, 
Boat Harbour appears to be at Mr. Moles' farm, half a 
mile east of Deep Creek. 

A t Boat Harbour the schists and quartzites may be con­
aidered as belonging to the same ancient aeri~" The 
quartzite forming the promontory at the Pengwn 18 B:lso 
probably Pre-Cambrian, &8 well !'" other qu~rt~ sch.sts 
which are visible along the coast-hne. A gnel880ld hor,n­
blende schist occurs in the valley of the Forth, a mlle 
south of Hamilton, and must also be ranged among the 
Pre-Cambrian. This belt of rock strikes north-westerly, . 
and from its direction would emerge on the coast in the 
neighbourhood of Clayton's Rivlliet. . 

Cambro-Silurian,-These strata have been conSidered as 
filling an undetermined gap between the Pre-Cambrian 
and the Upper or Middle Silurian. They are supposed to 
include some of the slates which crop out between Burnie 
and Ulverstone, and are exposed in the g?rges which SC?ore 
the basalt-covered plateau inland: Owmg to syncl~ne8 
and anticlines, they alterna.te With the more ancl.ent 
schists, and it is very difficult to unravel ~he success~on. 
The term is susceptible of mor~ than, one Interyretatl,;>n. 
It might be used as denoting strata With org':Dlc remams 
characteristic of both the Silurian and Cambrian systems, 
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as .theee a~e developed in the northern hemisphere j and as 
bemg eqUivalent to both these systems combined. Whether 
luch an ~uivalence exists or not, cannot be affirmed, as 
no fossils have yet been found in these coastal beds Or 
it might be taken as meaning a set of strata interm~diate 
~etween Cambrian and Silurian, and filling the gap which 
18 represented by the unconformity existing between the 
rocks,of th?se systems in Eu~ope. It is, however, employed 
here In neither sense, but Simply as a cloak for ignorance, 
The data at our command are not sufficient to enable nS 
to refer any of these rocks definitely, either to the Silurian 
or the Cambrian. Indeed, some of them may be 
Pre-Cambrian. It seems most likely that the work of 
future geolo~ists will result in wresting many of these 
strata s~ccesslvely from their present provisional position, 
and addmg them to the Pre-Cambrian division, 

E',!,ptive Rock8.:-Following the Silurian rocks in point 
. of tune a;e ~he Igneous rocks of the coast (excepting 
~~lt, which IS ,much ~ounger), These eruptive rocks are 
Intimately assoCiated With the occurrences of ore, so it is 
well. to pay close attention to them. In time they occupy 
the wterval between the Sllurlan and the Devonian. The 

, conglo~erates of. the Dial Range are supposed to be 
. Devoman, and (If we except provisionally the ill-under­

stood breccia at the Neptune Mine) are not penetrated by 
the erupti,ve8, or by any reefs proceeding f,rom them; and 
the,y are slDgularly destitute of ores, exceptlUg ores of iron. 
It lB natural to suppose that the eruptive action took place 
before the ~nglomerate waa laid down, The igneous 
roc~ compnse gabbro, serpentine, basic diorite, syenite, 
gramte, quartz-porphyry. These rocks are not widely 
separated in geological age, and throughout the whole of 
t?e . north-western district they are &S8Ociated with ores 
either of copJ?6r or lead, I have in another report* 8Ug­
g~ the e~atence of a genetic relationship between our 
basiC and &Cld rocks (gabbro and serpentine on the one 
ha~d! and granite on the other), a progressively decreasing 
b&alClty of the rock magma finally resulting in the forma­
tion of granite and reefs of quartz as the end term of the 
series. The. deposition of copper apparently lasted 
throughout thIS process, as the ore occun in connection 
with both the acid and basic rocks. . 

There is an exposure of serpentine about 200 feet wide 
on the west side of the Forth, half a mile south of Hamil­
ton: A mass of quartz or felspar porphyry occurs higher 
up the same river, at the waterworks building, On the 

• On the mineral resources of Beaconsfield, 1903, p, 54: 
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bea.ch at the Blythe, opposite the railway station, is a.n 
intrusion of · greenish gabbroid or dibritic rock into the 
quartzites, · 100 feet in width, containing disseminated 
pyrite and copper pyrites. A somewhat similar rock crops 
out in the bay ea.st of Cooee Creek and at Parsonage Point, 
'Vest Burnie. At the Esplanade, west of Boat Harbour, 
a . copper-bearing igneous rock of undetermined nature 
has intruded into the schist and quartzite for 150 feet in 
width. At J. Lee-Arcber's copper mine 8. dyke of diorite, 
between 80 'and 90 feet wide, in the Rocky Cape quartzite 
carries copper pyrites. At Hardstaff's mine, Dial Range, 
a copper-bearing quartz lode traverses granite; and at the 
Dial Creek group of mines pyrite and copper pyrites occur 
in the brecciated contact rock between granite porpbyt:y and 
slate. The copper lode at Rutherford's mine, Stowport, is 
within a mile of the boundary of the granite running . 
across the country east to Riana. 

'. Devon;an(l) Dial lIange Conglomerate.-This formation 
comprises beds of cemented pebbles of quartz, quartzite, 
and jasperoid rock, lying horizontally or moderately in· 
elined upon the anci~nt schists, and forming the bulk of 
the Dial Range. It apparently descends to the sea-beach 
east of the Penguin, for on examining the .strata of the 
old Neptune Mine, I found an angular breccia lying hori­
zo'nt.ally on the older rocks. Near the summit of the 
range, the pebbles of the conglomerate are converted into 
hetJ.1atite, and deposits of pure iron ore occur on Denney 
and Jones' sections. No mineral lodes have been dis· 
covered in the conglomerate, unless the uncertain case 
of the Neptune Mine is an instance. 

, Penno-Carbonilt-rou8.-The boulder clay or glacial till 
at Wynyard . with its embedded pebbles and blocks ' of 
rock, forms the base of the Permo-Carboniferous system. 
Granite blocks weighing several tons occur in this bed, 
wh'ich has been described by Messrs. Johnston, Stephens, 
Montgomery, Waller, and Kitson. Fossils derived from 
Middle and Upper Silurian strata are found in the pebbles 
of ' th'e conglomerate, and this indicates the existence of 
strata of that age in the back country. Such beds are 
kno'wn at the HeR.zlewood l This till is the basement ' On 
which tho well-known fossiliferous Lower Eocene beds 
ha.ve been laid down. Permo-Carboniferous ' mudstones 
and sandstones occur along the ·coast east of Wynyard, and 
.are' known to the south at a distance of from 10 to 20 
miles; where'they enclose seams of excellent coal and kero-
• e~e· shale (Preolenna). No mineral lodes need be BOught 
in this formation. 
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A! uozoic Diabase.-This is known in Tasmania by ita 
vanoua field names of greenstone, bluestone ironstone or 
trap~rock, . ~nd is never absent from our c~al fields. ~ At 
Preolenna It crowns the hign range between the Flower­
d~le and ~ ess~e Rivers. No economic mineral has been 
d18COvered 1D It, but at its contact with the coal measure 
sandstones and shales in various parts of Tasmani~ 
deposita of beI?a~ite and chalcedony have been formel\. ' 
- Eocene.-ThlS 18 represented at Sandy Cove Bluff west 
of the ~outh of the Inglis River, and consists of a~ut .85 
~eet of hmeatone, charged with Eocene marine shells, reet­
mg o~ 3 ,or 4 feet of Eocene conglomerate. The lower part 
of thIS lImestone for about 5 feet in thickness is charac­
terised by ita remains of Crassatella; over it for about. 80 
feet ,the rock carries Turritella and other shells, with leaves 
of dlcot,ledonous trees, and has yielded remains of a foesil 
mar8up.al. Seventy or 80 feet of Tertiary basalt overlie 
the whole. A catalogue of the shells h"" been recently 
publiahed by Mr. Jno. Dennant and Mr. A. E. Kitson.* 
T.h~ beds are well known to Australian geologists, and 
Vl8ltors come to Wynyard from time to time for the pur­
pooe of seeing them. 

Lower and Middle Tertiary.-Quartz gravel or drift 
in which a little gold occurs, is spread over the ~ountry at 
!' height of 200 to 500 feet above sea-level, under a cover­
mg of basalt and basaltic soil, and protrudes from beneath 
the. edgee of this volcanic sheet, in the sides of the valleys 
~hlch have been cut down by the creeks and rivers to and 
mto the bed-rock. This drift is not really confined to the 
valleys, but caps the high land between them where very 
often the basaltic cap has worn away and 'exposed the 
g~ave~ and ce~ent. The grit or gravel is often cemented 
":Ith lr0.t;t, denved from the overlying basalt, and concre­
tIonary Iron ore (limonite) has formed in it the whole 
bearing some. resemblance to lode gossan, l for' which it is 
~requently mIstaken. I had occasion severa.l times in this 
JourDey to remove an impression that this sub-basaltic 
ferru.ginous cement or ironstone grit was the g088&nous 
cappIng of lodes, e.g., at Mr. Taylor's , Primrose Park 
(Howth), Mr. Smith's (at the Blythe), Mr. Bramich'8 (atthe 
B!yt~e), and on the hill between the Blythe and Howth. 
LIgnIte and brown coal occur in this formation with 
impressions of leaves of European trees, similar ~ tboee 
found in beds of similar age in the basins of the Tamar 
and Derwent, at Mt. BischoB, Burnie, Strahan, &c. 

• (Rec. Gaol. Surv., Vict., Vol. 1, Part 2, 1903.) 
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lIeat,ed solutions from the basalt have cemented the 
underlying drift into a hard quartz conglomerate at times, 
which is not always e&aily distinguishable from the older 
Tocks in the neighbourhood. This may be seen ~n the hill 
on Mr. ·Bramich's section at the Blythe; and on the side 
of the hill on the western side of the Howth Valley. about 
100 feet above sea-level, where cliffs about 25 feet in beight 
expose ,a section of the conglomerate underneath a bed of 
coarse shingly wash. Caves are hollowed out in the aofter 
portions of the formation at Howth. Gold baa been found 
in 'these sub-basaltic gravels at different parts all along 
the co"",,,t, but so far no gutter bas been located. The indi. 
c~tions are those of a widespread sheet of gravel, rather 
than of beds of separate creeks or rivera. The fossil leaves 
and wood point to estuarine conditions. Still the uniform­
ity of the deposit over such a wide area strongly suggests 
b~l\ch a.ction. The coastal land at the time was evidently 
Rluch lower than at present, and as it subsided, these 
drifts were laid down. At the same time, it is difficult to 

,eee how gutters could avoid being formed, running S6&­

ward; and if these can be found, there would be some 
hope of discovering payable wash. 

Creeks in the districts of Table Cape, Boat Harbour, 
and Rocky Cape contain zircons and sapphires. The source 
of these has not been discovered. They appear to have 
been proximately derjved from the sub-basaltic drift, but 
th~ir ultimate source is still a matter of conjecture. 

Terfiary ROlalt.-This covers th~ whole country for 
many miles back from the coast, forming a rich red soil­
the so-called chocolate soil-on a plateau 400 to 500 feet 
above sea-lc\'el, and occasionally, as at Penguin, Burnie, 
and elsewhere, descending to t,he sea-be&Ch. The solid 
baSalt is seen in road-cuttings everywhere, softening and 
decomposing into the fertile soil for which the North-West 
Coa.st is so famous. At Burnie, near the pier, it is pro­
longed into the sea. in the form of a pavement ' of hex­
agonal columns, a structure due, as is well known, to the 
~ontraction of the cooling rock. 

The Table Cape Bluff, which is a promontory risipg to a 
~eighl:. of '600 feet above sea-level, is composed of a rather 
coarsely crystalline basalt, of somewhat sodic constitution. 
, It torms ' a striking object in the landscape, and is 
visible for a. great distance along the coast. The adjacent 
township is Wynyard, a.t the mouth of the IngIls, in a 
thriving condition, and destined to improve as settlement 
progr~ in the back country. 
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llecent.-Beds of beach sand and pebbles at intervals 
along the sea·shore denote an elevation of the land in 
recent times. These afe seen easily at the bridge over the 
Emu River and at the bridge over the Blythe, where (at 
the la.tter place) there must have been an elevation of 
from 40 to 50 feet. Recent sands extend inwards on the 
flat land at Emu Bay and Wynyard, and the gravels of 
this age also contain a little gold, but not payable. 

To 8ummarise the above remarks, and present the geo­
logical series in order of age, I append the following:-

Succtuion 0/ the Geological Record. 

-----------,-----------------
REOENT AND LAtE TJm­

'l'UBY (NEOGENB). 

MIDDLE TERTIARY . 

LoWBB TUTIARY. 

j 1 

Flat country along coa.st-line. 
beach sands at 'Vivenhoe, 
&c. Flats at 'Vynyard and 
der-road. 

Raised 
Blythe, 
on Cal-

I 
Basalt sheet on high land at Forth, 

Ulverstone, Penguin, Bly_the, Stow­
port, Burnie, 'Vynyard, Flowerdale, 
Bont Harbour, Detention. Pro-
montories or bluffs of basalt at 
Table Cape and Circular Head. 

Clays, sands, and gravels below baaRlt j 
exposed at Penguin (Pine-road), 
and on road near cemetery i at 
~owth, in creek on Mr. Taylor's 
farm!' on hill west of Howth j·oo farms 
in B ythe district; below Burnie 
township (Wil80n-street>",~ Seabrook 
Creek, Mt. Hicks-road, lialder-road, 
Detention district, &c. Drift often 
cemented by deposition of iron, and 
becomes an ironstone cement and 
gossan, with bedded and concJ;'etion­
ary brown iron ore. Sands fre­
quently . silicified and converted in­
to quartzite and cong!omerate (at 
the cav8I!I, Howth; Smith's and 
Bramich's mining sections, Blythe. 
Clays contain beds of brown coal ~ 
and lignite, with leaf impressions 
(Howth, Blythe, Detention). Lower 
Eocene fossiliferous beds at Wyn­
yard, Table Cape. 
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---.--------~-----------------
MBSOZOIC. 

PERllO-CARBONIFEROU8. 

DEVONIAN . 

CUlBRo-SLLURIAN. (?) 

PRE-CAHBRIAN. (P) 

Intrusive diabase (trap-rock, green­
stone, &:c .). Has intruded into the 
coal mea8UI'e sandstones, and forma 
summit of ran~e between the 
FlowerdA.le and Jessie Rivera at 
the Preolenna coal fip,)d . 

RnndHtolle8, clays and f088iliferouB 
JZ;rits nnd mudstones on Arthur 
Tmck 1200 feet in thickness. 
Seams of coal and kerosene shale 
occur in t he sandstone& and clays. 
Glacial conglomerate (Wynyard for­
mntion) at 'Vynyard. Table Capft. 

Granite. at Dial Creek and Hard­
staff 's mine. Dial Range j at south 
end of Riana toW'nah~, thence west­
wards to the Blythe Rlver and BOuth 
of Rutherford'. mine, Stowport j 
with dep08itaof OOp,l?t'T ore. QUarts 
porphyry, Forth RIver. 

Aup;it&- Rnd hornblonde-diorite intru­
sions along the cout at intervals. 
A ugite-diorite of gabbroid type of 
Rtructure at Blythe~ oj)poeite sta.­
tion ; ditto ea"t · ot Cooee Creek 
nnd Parsonage Point, Burnie. 
Hornblende-diorite at Lee-Archer' lJ 
mine east of Rocky Cape. Augite­
diorite dyke north-east point of 
Rocky Cape. AI] these contain dis­
seminated copper pyrites. 

Serpentine on Wilmot Road, i mile 
south of Hamilton-on-Forth. 

Conll;lomerate on Dial Range; west of 
Blythe iron outcrop on O. AlIen'lJ 
land. 

Slate, sandston!, quartzite, &c., along. 
coast at ulventone, Penguin. 
Blythe, Burnie, &c.; eaat of Dial 
Range; below basalt and in river 
gor&ee in LeveD, Blythe, and Stow­
port districts, with depoeita of 
galena and copper and iron. Many 
of these will probably prove to be 
Pre-Cambrian. 

Quartzite at Rocky Cape and Boat 
Barbour. Hornblend~wisite echilt 
in Forth Valley . 
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ROCKY CAPE DISTRICT. 

Th. Rocky Cape hills form a high range, which is pro· 
longed _wards as a bold promontory, building th. east 
ern horn of a bay, of which the Circular Head peninsula is 
the ... ..tern horn. The distanc. acroes this bay as th. 
crow fti~ is 13 miles. The trigonometrical station is fixed 
on ODe of the summits of the range 2~ miles from the 
extreme point and 2 mil .. north of the poet road at th. 
pest office in the surv.yed to ... nship of Dallas (locally 
known as Detention). The basalt country covers the area 
to the south of the main road, b.t ..... n it and Detention 
Riv.r. North of the road the quartzite hills begin. 

The usual 8ub·basaltic gravel and ironstone grit or 
cement occurs on the farms in the district. I visited Mr. 
H. Boy'. farm, which I am told is the oldest in the locality. 
The land is an ironstone conglomerate, composed of grit 
and clay and concretionary iron oxide. I was shown the 
.ite of a well which had been sunk for 40 f .. t, down to 
pipeclay, which is a well-known sub-basaltic formation all 
over the island wherever a basaltic afea obtains. A creek. 
(Coal Creek) which flows through the property w .. t and 
into the D.tention River has a bed of quartz·aond, brought 
down from the ironstone cement formation. Zircons and 
occasional sapphires are found in the creek; and it W88 

h.r. that th. late Mr. Jas. Smith found a large aopphir., 
which, I am told, r.alised £15. I may here mention that 
a creek on the east side of the farm, east of the road, also 
contain. zircons (locally, rubies); as also another creek 
running northerly through the farm. I was told, too, 
that zircons have been found in a creek near Dallu'. 

It seems pretty certain that these gems are lying in the 
drift which underlies the basalt, but whence they were 
originally derived is unknown. It may be assumed that 
they have come either from some of the granite or syenite 
in the back country, or from ancient zircon-bearing achista. 
About eight yean ago lOme carbonaceous material was 
diecovered in Coal Creek, and some work bu been done 
upon it, with & view of proving the deposit, which is about 
5 chains from the ..... tern boundary of the farm. A shaft 
1)&1 been lunk 40 feet in drab clay, some of it a littl. car­
bonaceous. High.r up the creek, a pit was lunk lO feet 
in the carbonaceous formation, and is not yet through. 
The deposit is a bed of impure brown coal and lignite, 
IimiJ&i in character to th. other depoeits of this material 
at oth.r plac .. on the coast. Its thickness has not been 
proved, and ita precise value is an unknown quantity, but 
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it is improbable that its heating power exceeds that of 
wood. To make the ma.terial marketable, it would have 
to be pressed and moulded into briquettes (steam or air­
dried), the cost of which per ton at the mine might be 
anything between lOs. and 13s. per ton . . The. calorific 
power being so low J the article, wo~ld only h,e sUl~ble .for 
domestic purposes, and the hkehhood of Its dlSpla.clDg 
wood or cQal at present is very small. 
, Mr. Boys obligingly showed me over his farm, and gave 
me an opportunity of examining the geological feat.ures 
9£ this area. To the north, between here and the sea, the 
ironstone drift becomes overlaid by more recent sand. 

Rocky Cape itself forms a small peninsula, the port 
being on the east side of the narrow i~thm.u8. About l~O 
feet above the jetty a natural cave eX1sta In ~he quartz~~ 
cliff on the floor of which are sheUs; but I dId not notIce 
any' chipped stones or traces of the ha.ndiwork of 
aboriginals. 

On the beach west of the Cape, assoCia.ted with con­
torted quartz schists, is an outcrop of light~green acti.no~ 
lite-rock. It is a finer-grained and much , less. fresh roc~ 
than the diorite dyke at Mr. Lee-Archer ~ mme, but It 
belongs to the same type, and might carry the same 
minerals. 

At the north-eastern point of Rocky Cape a wide dyke 
of greenish rock was noticed by Mr. Th08. Stephens, M.A., 
forming a well-defined intrusion between ~a~l~ of qu~~z; 
ite. This is an augite-felspar rock, of dlOrltIC aflimtles, 
and though no hornblende or actiI~olite is observable in it, 
it al80 must probably be c1 ..... d With the Lee-Archer dyke 
and the other intrusions in the quartzites. 

Lee-Archer Copper. Mine, 

This is situate on the beach 3! to 4 miles 8Outh-eaat of 
Rocky Cape port, in a broad dyke of eruptive rock which 
traverses the quartzite . strata in &- north and south direc­
tion and runs out to sea. A steep gnlly lead. down to 
it fr~m the high land; the line of this ravine indicates the 
line of the dyke inland. The dyke rock may be best 
described as diorite.* The width of the dyke from wall 
to wall is 84 feet. . 

, • Composed of hornblende and plagioclase fel8par, ' . 'l'he 
hornblende is frequently cbans;ed to actinolite and !'8bestoe 
A little epidote is present. Titanic and ~pecular (mlcaceous! 
iron ore disseminated plentiful1y, No primary quartz. 
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Two shafts have been put down. The first was sunk in 
-the dyke to a depth of about 30 feet, at 19 feet from the 
-east wall. The stone broken is greenish-grey in colour, 
carrying disseminations of iron and magnetic iron pyrites, 
'Somewhat &Sbestiform in parts, and with a few blebs of 
bright coprer pyrites. The joint planes of the rock show 
.a facing 0 red hematite. I was informed that pieces of 
·copper ore, 38 large as the tip of one's finger, had been 
fcund. Looking over the heap, however, I could not see 
tha~ at this spot sufficient has been found as yet to drive 
upon. 

Seventy-seven feet further north a small shaft, 5 feet ... by 
4 feet, haa been sunk to a depth of 40 feet, from the 
bottom of which a drive has been extended eastwards 

.acr088 the dyke for 25 feet. This was not accessible at the 
time of my visit. I was given some ore, stated to repre­

'.sent ' a Ream met with in the drive, and this assayed 3'6 
per cent. copper; as well &8 some stone from the last shot 
:in the shaft, which &883yed 2'3 per cent.; but though such 
:reaults 'as these may be obtained here and there, workable 
'cre has not been disclosed in these workings. Pieces of 
Ticher stone can also he got at surface, about low-water 
mark. The shaft has not been sunk lower than the level 
of low water, and the drive which has been commenced 
'i, too shallow to be of much use. The west wall of the 
dyke is formed by a reef of quartz 7 to 8 feet wide, and on 
·the line of this the shaft was sunk. This quartz is lamin~ 
.. ted and white, and encloses in parts portions of the dyke 
converted into schist. This schistose rock appears to be 
-the selvage of the dyke. Both quartz and schist contain 
iron and copper pyrites. The reef would seem to have 
been formed subsequent to t~e dyke, and the latter also 
is intersected by small veins of quartz. The copper are 
appears to b~ mainly associated with the quartz, though 
,the solid dyke tack is also impregnated here an<;l there 
with this minera!' In the middle of the dyke is a band 
of carbonate of iron ;3 to 4 feet thick, and it would be 

-interesting to see what primary mineral exists below this 
'in depth. 

The dyke at present may be a&id to be entirely unde­
veloped, for the work done hitherto is too shallow to prove 
.anything one way or the other. At the depths reached, 
nothing of any practical value has been discovered, for 

:iaolated pieces of pure copper are scattered through a dyke 
like this are no more than mere indications of the exist­
·ence of the met.a!. If it is desired to test the dyke in 
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dE'pth, and ascertain what underlies these surf&;ee signs,. 
the shaft on the west side should be Bunk at least a further 
hundred feet, a crosscut extended from it at that depth 
across the dyke, and a drive put in on the course of the 
quartz reef. Of course, such work would be entirely 
speculative, as there are no surface ,exposures of secondary 
Oles indicating any quantity of prImary ore below. Mr. 
Lee-Archer has, however, laid out a certain amount of 
money in the work which has been done, and is, I under­
stand, desirous of seeing the test carried to a conclusion. 

At about 100 feet above the mine on the west side of the 
gully i~ a cave in the quartzite cliff. I~ floor is strewn 
with shells of edible molluscs, and the cavIty was no doubt 
used at one time by the aborigines. The cav~ at .the port, 
already mentioned, is of the same type. It 18 dIfficult to 
account for these cavities in such an insoluble rock as 
quartzite, unless by reason of some faulting action causing 
the beds to slide along their lamination planes. 

Another description of cave is situate to the east round 
'the headland, also about 100 feet above the sea. This 
one is in sandstone, and is always full of drainage or 
spring water. I was told that dry seasons do not make 
much difference in the level of the water. It has a low 
roof at entrance but inside is about 20 feet high. The 
sandstone is pu~e white, and soft. At the time only 
Permo-Carboniferous measures occurred to me, but I h~ve 
since wondered whether the deposit , is not of Tertiary 
age, This overlooks. ~he S.isters: Bal' o~ the beac~ of 
which is some graphItIC SChIst WIth dl88emlllatlOns of Iron 
and copper pyrites. 

Brak~y'8 Show. 
At Mr. Chas. Brakey's farm, 2 miles south-west -from 

the above, either inside the northern boundary or on the 
Crown land outside (which, is not certain), is a ~ineralised 
outcrop of igneous rock. The rock is greenIsh, much 
decomposed, but so~e ill-preser,:ed fel~pa~ can just. ~e 
identified in it and It must be eIther dlOntlc or gram tIC. 
It is traversel by seams of iron oxide, carrying a little 
copper pyrites. A cutting has been put into the bank 
of the creek but the strike of the formation has not been 
disclosed, n~r can anything further be, said ab.out i~ at 
present. It is probably one. o.f the Ign~us lDtrusIoD8 
which run out seawards, but It 18 over a mile to the west. 
of the line of the Lee·Archer dyke. 
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JJ"t~nti.on Qunrtz Ree/. 
Past Dallas', and north of the road, is a reef on which 

some work has been done, but a thunderstorm prevented 
my visiting it when passing. Some quartz runs across the 
road, and I was told it was considered likely to be the 
continuation of the reef. The samples which I took from 
this did not contain gold, but I am informed that a little 
has been found in the reef. The country is one in which 
mineral may very well be found, but prospecting has been 
very imperfect. The strata. belong to the most ancient in 
the island, and the numerous occurrences of eruptive rock 
in the district are favourable indica,tions for the existence 
of mineral deposits. So far, nothing very decisive has 
been discovered here in the old quartzites and schists; but 
quartz veins are not uncommon, and traces of gold and 
silver in pyrites and small quantities of copper have been 
obtained. The quartzite is coarsely laminated, and is not 
characterised by the minute folding found in so many of 

, the West Coast strata, and which doubtl ... greatly aooisted 
the infiltrations of ore 8O~tion8 and the replacement of 
the country-rock by ore. So far as the quartzite, by reasOn 
of its hardness, resisted the folding proceSs, to that extent 
it would be less prepared for the access of mineral in solu­
tion, and the quartzit.e areas consequently would not be 
very encouraging for prospectors. But it must be borne in 
mind that prospecting here has bee"n very superficial; and 
while-there are close at band the igneous rocks, the sources 
of all our metals, a discovery of payable ore may be made 
any day. 
. The Rocky Cape quartzites have not been traced 

definitely far south; not more than a mile south of the 
main road. They there enter the geologically unknown 
country which extends south across the Arthur River to 
the Reazlewood and Long Plain. The quartz schists of 
the latter resemble thpse west of Rocky Cape, and are on 
the same strike. The Rocky 'Cape quartzites bear in the 
direction of the Heazlewood. They are not seen there, but 
may have been obliterated by the intrusion of the 
Heazlewood igneous rocks. The Arthur River country is ' 
practically terra i.ncognita. Prospectors have penetrated 
it from time to time, and reported discoveries of mineral; 
but there is a. great area of 50 miles by 20, on which no 
authoritative reports exist, and 'which may in the future 
contribute largely to our mineral output. Tracks through 
it exist on paper, but some of these, disused for a long 
time, are no longer practicable. 

'. 

". 

, , 

,'-;. . 
.' 
' " ,. 



----~'~~~======~~~~~===-----------~~------------~ 
.1 

, . 

) 

J ACOD'S BOAT HARBOUR. 

The Rocky ' Cape series of quartzites and schists extend. 
eastwards to here. At the Town Reserve, the land over­
looking the sea is 300 feet above tide-level. The dark-red 
soil of the . thriving farms of the district indicates the­
existence of the basaltic sheet j but the underlying ancient. 
rocks are seen in the face of the sea-cliff. 

King', Mine, at Esplanade. ' . 
The discovery of some copper in the rocks on the lea­

beach a mile w .. t of the promontory overlooking ~he har· 
bour was made about six years ago. There is here an 
intrusive dyke intersecting the quartzite for about 150 feet 
in width. The rock is greenish in tint, actinolitic in I 
character J much decomposed, carrying a little· pyrites, 
specular iron, asbestos, and copper pyrites. ' Only two or . 
three shots have been put into it 80 far. I was informed 
that the best exposures are to be seen at low tide, and' 
wa.s shown some clean copper pyrites, said to have been 
obtained from that part of the dyke. My samples or 
specimens assayed 2'2 per cent. copper. The dyke has a. 
direction of N.E.-S.W., and the quartzite here runs north­
westerly, with a north-easterly dip. Veins of quartz~ 
traverse the eruptive rqck, principally on ita eastern side. 
The best way of testing the formation is to go up the bank 
some 20 feet, and sink on the strike, say, 150 feet or 
upwards, and crosscut the . dyke at that depth. A dis­
couraging feature is the absence of secondary copper ores 
at surface; this contra-indicates the occurrence of much 
copper pyrites lower down. The dyke belongs to the 
Rocky Cape series of intrusions; these are identical in 
geological age, and if good ore can be established in one­
of them, there is a chance for the others. 

King'8 Schi8t Sh~w. 

Half a mile further west, and a mile east of the Sisters' 
Cape, at the base of the cliff on the sea-front, qua.rtz schist. 
is exposed, with some veins of quartz 2 to 6 Inches In 
width, containing a little copper pyrites and specular i~on. 
These veins are lenticular, and conformable with the lamina­
tions of the schist. A few yards further west the qnarta 
schist is accompanied by an argillaceous variety, studded . 
with iron pyrites and specular iron ore, and stained with, 
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the oxidation of iron. ~ could !lot detect any free gold in 
the as~ples. ta.ken, but If the dlSOOverer wishes to test the 
formatIon, It 18 ~asy to drive into the hill, though there 
HI not any great mducement: ,The eastern exposure js the 
better one of the two, but It IS only a collection of small 
~uarta lenses throu!rh 6 or 7 feet of country. As shown 
In the face of the htll, It IS of no value, but a drive on ita 
C?urse .wo?ld . show wh~ther any improvement is likely. 
'I~ese lDdlCa~lO~s of mmeral are poor things compared 
WIth those dIsplayed by outcrops on the West Coast but 
It would be u~wise to .posi.tively reject them as unw~rthy 
of. any attentlOn, conslderlDg how little we know of the 
mineral contents of the ancient strata along this part of 
the coast. . 

Sl"ekldon Zircon Depa,it,. 
South of the town reserve at J &COb's Boat Harbonr and 

.b~nt f mile from the sea, the land forms a saddle, 'from 
which a. small creek flows northwards into Bass' Straits. 
A few zlrco~s, or rubies, as they are called locaUy, have 
been found 10 the bed of the creek. From this saddle two 
o~ .three zllcon-bearmg creekS flow 80uth into the Shekleton 
Z~rcon, Creek, wh,ich rises in the quartzite hills of the 
SIsters and falls mto the Flowerdale River further east. 
A couple of small zircon-bearing creeks also join the latter 
creek .from the south. Mr. R. L. Skinner obtained a lease 
,for ZIrcon and corundum in March, 1889, which W&ll 

t~a.n.fe':Ted to the Shekleton Mining Syndicate, No Lia­
bility, 10 November, 1899. 

The J>.:d of the c~eeks consists of quartz and quartzite 
wash, eV1dently denved from the neighbouring hills and 
from the underlY10g bed-rock. Stones of basalt OCcur in 
It, an.d these have no doubt come from the overlying 
basaltic .~ee.t on the farm lands. But the creek gravel is 
n.ot baaaitic m any way. It ~~i88.no inconsiderablequan­
tlty ~f small red and reddIsh zircons, with occasional 
aspph .. es. A good many of these gems preserve, roughly, 
theIr crystal ~orm, but'all are worn smooth, much smoother 
th~n. th~ grams of q~artz which accompany them. This, 
co~~denng th~ superIor hardness of zircon, points to an 
ongm. more dIstant tha~ ~he Sisters' quartzite; and yet 
~here IS none of t~e granItIC quartz which is usually found 
In the ~ub-basaltlc gravels along this coast. Grains of 
black mmeral resembling pleon&ate are abundant in the 
sa.nd, and t~ere are also grains of a dark-brown mineral 
WIt~ conchOIdal fracture and vitreous lustre, which, judg-
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ing from Mr. W. H. Gaze's analysis, might be pyrochlore, 
or some mineral related to it. If this determination is 
correct, it complicates matters, and tends to make the 
origin still more obscure, &8 pyrochlore bu only been 
recorded from elaeolite-syenite, which is a rock that baa 
not yet been discovered in the north of the island. Mr. 
Gaze's published analysis is &8 follows:-* 

Nitrate of uranium and chromium, a variety of pyro­
chlose : -

Uranium ... .. ..• .. .... . .... .. ....... ... . 
Chromium ....................... . ..... . 
Tita.nium .... .. .... ...... .. ..• .•••.. .... 
Niobium .. .... .. .... .. ....... ... .. . ... . . 
l,'on ............ . .. •.. . ...... . ....... . . . . . 
Magnesium ... . .. .. . . ... .. ............. . 
Alumina. ...... .. ..... ...... .. .. .. .. .... . 
Lime ..... ..... ... ... .. ....... .. ...... ... . 
Silica .... ........... .. ... .... ....... .... . 
Didymium ... .. ............... ....... .. . 
Lanthanum .................... .... .. .. 
Thoriunt .... ... .......... ....... ..... .. . 
Yttrium ... .. ..... ... .. ..... .... ...... .. . 

Per e8Ilt. 
0·0 to 

10·0 to 
12·0 to 

4·5 to 
2.'·0 to 

2·2 to 
7·3 to 
2·6 to 

15·0 to 
7·5 to 
6·2 to 
1·0 to 
1·5 to 

Pet cent. 
0·5 

12·0 
13·0 
~n 

27·7 
0·0 
6·2 
1·0 

12·0 
0'5 
2·2 

traces 
traces 

In 1896 a to~ or two of washed .... nd was exported .to 
Melbourne, and some was sent to Europe, as it ' was 
thought that the zirconia and thoria might be utilised in 
the manufacture of the Welsbach gas mantles, which, as is 
well known, are made by saturating a cotton fabric in a 
solution of salts of some of the rare earths and metal., and 
then burning off the organic matter, so &8 to replace it by 
the metallic oxides. First, Welsbach used zirconia and 
lanthanum in equal proportions; then he found that by 
replacing zirconia by thoria he could increase the resisting 
power of the mantle. It seems, however, that ~he great 
improvement in modern mantles has been brought about 
by using small quantities of ceria with thoria; practically 
in the proportion of 1 per cent. ceria and 99 per cent. 
thoria. Curiously enough, pure thoria and pure ceria 
separately are valueless as light-producers, but the .light-
est addition of ceria makes all the dilference. . 

The European trials of the Shekleton material did not 
disclose sufficient thoria contents for eponomic purposes, 
and work ceased on the claim. For BOme time after, how­
ever, search wa.s made for specimens of corundum and zir­
con sufficiently large to sell as gem stones. Some "ere 
found large enough to cut, but the sapphires are generally 

• Mining Standard, Oct. 8, 1896, p. 1373. 
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fract!J,red. The wash is from a few inches to aft . 
depth. Mr. King, jun., kindly piloted me along the~re~: 
In very bad weather. The bed of the stream is greatly 
cho~ed ~y ~rowing timber and fallen logs, so that exami­
n.atlOn 18 difficult. There is no doubt, however, that the 
Zucon! are abundant, and it is quite possible that with 
seme unforeseen turn of the market, the deposit may 
eventually prove valuable. 

Reverting ~or a moment to the question of origin the 
presence of Zlrcons and 8&pph~es in creeks at Detep'tion, 
and. ais:<> "-,,uth of Wynyard In a creek falling into the 
Inglis, Indicates a wide distribution. For the present, we 
seem unab~e to say more than that they occur in drift of 
e~rly Tertiary age, generally in drift which has at some 
tlme been capped by overlying basalt. Their original 
BOuree mus~ hav~ been some more ,ancient rock, which can­
not yet be IdentIfied. Although at Boat Harbour I could 
not aee much sub-basaltic grit or cement, such as is so 
prevalent elsewhere on the lartus, it is very possible that 
a good deal has been denuded, together with the basalt, 
towards the SIsters', at some time or other. 

TABLE CAPE DISTRICT. 

H~vi~g visited .the back country on a previous occasion 
to WIthIn a few mlles of the Arthur River I did not go up 

. cou~try again this time. The flat land 'round Wynyard 
c~rrlea gravel depos~ta of !ate Tertiary and Recent age. 
lhough these. contalD a htUe gold, there is not much 
reason for behevIng that they will ever be found to pay 
for workmg. O.n the other hand, the gravels which are 
now or at an~ tune have been sub-basaltic, and which are 
of early TertIary age, are sensibly auriferous, and have 
been worked for gold all along thi. coast at Big Creek 
Camp <?reek, Seabrook Creek, &c. Heavy gold has bee~ 
found lD numerous branch creeks and gullies. It is 
extre~ely probable that auriferous leads exist beneath the 
b&8&ltic sheet, and that gutters might be found by driving 
mto BOme of the hill ridges below the basalt. Possibly, 

, such gutters, where struc~, would not prove payable, but 
. exploratory work would dIsclose their direction a.nd enable 

them to b .. traced and tapped further inland, where the 
gold mIght be expected to be heavier. A lot of unre­
munerative work has been done in the district with the 
result, I believe, tha.t the real leads have not' been dis-
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covered, and workers have only heen operating on gravels 
which have been widely distributed by the action of the 
sea., and cannot therefore be expected to be rich. But 
below this distributed material, there are almost certainly 
hidden and buried gutters, in which, judging from analogy 
and from actual indications, gold will be found in more 
concentrated deposits. 

While in the district I was told of tin being found 
up the Inglis River, and also 'at the Cam. The probability 
is that tht:l occurrences are in the early Tertiary gravels, 
but as granite rock is only found at a great distance 
inland, it is not likely that stream·tin will be at all plenti­
ful. Some granite is rumoured to exist somewhere west 
of the Inglis, and I am trying to verify this. 

But the country behind Wynyard, as far back &8 the 
Arthur River, is, once the basalt is left, dominantly a 
coal measure area ; and these mea.sures also extend below 
the basaltic covering. 

PREOLENNA COAL FIELD. 

This is about 17 miles south from Wynyard, and com 
prises the country between the Jessie and Flowerdale 
Rivers. Seams have been opened on the Jessie Fall by 
the North-West Coal and Shale Co.mpany, disclosin~ kero­
sene shale and a high-class gas coa.l, superior to a.nythmg yet 
found in Tasmania. The seams are not thick, being from 
20 inches to 3, feet. They occur in sandstones, which rest 
on and are overlaid by the foasiliferous mudstones charac­
h.ristic of the Permo-Carboniferous system in Ta.smania. 
The seams belong therefore to the lower coal measures. 
A hove these, in the western part of the field, are seams of 
poorer quality, which occupy high positions in the Preo­
lenna system, and may belong to the Mesozoic series, but 
no evidence from fossil plants is yet available in~ support of 
this view or to the contrary. The Launceston ' Gas Com­
pany has tested the illumin&ting power of the gas from the 
Preolenn .. shale, and found it to be ahout double that 
from Greta coal. Tbe superior bituminous ooal yielded 
12,030 cubic feet of gas per ton, which compares well witb 
the best N,S.W. coal used here, The yield from the latter 
is about 11,000 cubic feet per ton, but generally works out 
in practice at 10,500 cubic feet. The following analy"" 
of samples whicJ? I took from the various outcrops in 1903 
may prove of interest. The assays were made in the 
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Of)vernment laboratories bMW 
t A I 

Y r. . F. Ward, Govern-
men nayst:-

Shale from tunnel ...... 
Sbale from cliff outcrop 
IX.-mile is-inch seam ... 
Fault Creek, north fork 

F
F&ult Creek ..... .... .. .. , 
en88~lla Creek, 20 in. 

• Ditto, 3 ft . 5 in ...... 
Camp upper sea.m, IR in. 
Camp lower seam, 21'1 in. 
Camp learn, N .E. Creek 

.",; 
00 
".0 [;;6 

tl'OO 
2.:1'20 
62'50 
52'00 
45'70 
46 90 
«'40 
44'40 
46'!)0 

" 00; ... • ~ ~ 

" 
.., 

76'20 t,1!O 
71'(~) 4'10 
41'10 [)'50 
41'70 5'00 
43'40 9'70 
45'90 6'50 
50'00 4'90 
48'00 6'GO 
44'20 7'10 

!! • ;l ,; 
'0 "" l'l 8 

O·r,o Rather tcntler 
1'10 Fairg- firm 
0 '00 itto 
1'00 Tender 
l'tO Crumbly 
0'70 Ditto 
0'40 Tender 
0'70 Crumbly 
1'00 Tender 

80uth fork, 13 in ....... ' 45'70 42'00 10'70 I 1 . 60 ]i'airly finn 

br!.s h~he district develops, transport facilities will be 
'11 f WithIn easier reach, and eventually these seam. 

WI o~ a valuable property. For the present the onl 
whork whlc~ can be rationally undertaken is that'of testiD' ~i~;eams In ad:vance of the outcrops by two or three bor! 
tai .: .oore

h 
.dnll. Freedom from faults would be aBCer-

. n
ht 

: t 18 wa.y, and. po88ibly some even better seams 
mIg proved to eXist below the known oneB The 
seams most likely extend to the north and the c~untJ' 
ought to be explored in that direction' 80 as to ta thY 
coal ne&rer to the coast. A discovery has quite fatel e 
~een {eported between Camp and Seabrook Creeks Oaot ~ 
r~ enna, and nearer the sea. I antici ate tb' .0 

~eam.l;ill be disdosed in this district in rhe f~i::e ma~: 
wo~ urge contlDuous search. Unless Mesozoic m~rea 

~~e dlSCrered, the seams are not likely to be thicker than 
OBe ~ r::dy known, judging from the analogy of the 

seams 10 • e M?raey basin, which i. of the same eol . 1 
ag.e, &nd In whIch the ro and 12 feet aeams o.f the ~.:_ 
:~~ :,easures do not appe&! to occur. The quality of "be 
T .the Wynyard district, however is unaurpaseed ' . 

' If aama::~. The shale is identical ;'ith the 8O-t&n~ 
cann coal of Barn Bluff. Both Mr. Thoo, Ste hens 

M.A., and Mr. A. Montgomery M A ' p, renee of sh I "1 ' .., mention the occur­
beac a e Simi ar to. that of Barn BluJJ on the &ea-

. b ~ ~t Wynyard, and In the Inglis River and in Sea ­
.. :t~h' reek. I was able to verify this independently alld 
coal ~ 8erv~ to stre~gthen the supposition that; 8baJ~ and 

th 
seamp slstlll rem am to be found much nearer the cout 

an reo enna. 
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COOEE CREEK. 

. Ea.~t· of Cooee Creek, about a mile wes~ of Burnie, is a 
broa.d ba.y, with sandy beach, through ,whIch pro!~u~~~:a: 

in~~:!r~ ~~:~~~:. ro;~, ~:n!~:!~~~ee~~S:er:~e ~~e augitbe, 
ga t' rt nd felspar and It may e llOrnblende or ac Ina I.e, . ~ ks h" h have been 
classed with the other dl0rl~lC dy~e rooth w ~~t Dissem­
mentioned above as occurrmg a. aog e . . d a. 
. t d through its substance are crystals o~ PYrl~ an

f ma e . d th An Intrus10n 0 a. 
little copper pyrite h;e an ;:~~t West Burnie, and 
similar rock occurs 30t

h 
arSOlla!: one o~ two other points 

the same rock may e see~ k Although these rocks 
between there and. Cooee ~~ il there are no indica.­
contain copper pyntest ts.pora ~~nYg' present in payable 
tiODS of ore-concen ra Ions 
quantities. 
. , . . STOW PORT COPPER FIELD.. d 
'" 1'1 is field embraces the country between the Emu

l 
ani 

1 I t b ut 500 feet above sea- eve, ~~ytdhe ~i~etrs, ba. ~~a.:~u ;re~k which is a rivulet falling , 
cut own In 0 ,Y , H b 'd The town­
into' the sea. between 'Vivenhoe ,and ey n ge'R' The 
shi of \Vivenhoe is in the delta of the Emu .lver. ach 
't P f land along the sea-shore for haH a mlle on e d 

s np 0 ' h f th Emu consists of recent B&D s, 
side of the mout 0 e nd ravels of Tertiary age. 
~ovcring most pr~ba~~y ~;~S~ip ~f Burnie, with charac­
The latter ~cc~r 10. Ie I * 0 the east bank of t: ,' , t' f ss11 Imprmts of eaves, n te 
,erts le 0 ' h biders qJ hard quartz conglomera . 

' the 'Emu mout are ou ~ to is somewhat uncer-
What formation t.hese really If 0 ng th to the Tertiary 
't' ' b t I am mchned to re er em 1 
.l;',m. , . u d ecjfically to the highly siliceous cong omer-

;;,It':i.i~~ a:~ found bel?w the ' basalti~ :~":!j,ul!:\i:~ 
erysta,lline sandstone, w~nch lS scat~e bing to the same 
'ov'ei-"'the beach at Burme, arpears. eo h mouth 

.. ,', Boulders of mangamferous iron ore at t e Th 
~~r~~~ Emu River are also probably of Tertiary age. , ey 
f . f sed mass of ferro-manganese gossan, runnmg 
orm a con u ' . I d to the eastern 

i';" a north-easterly directlon; an~ a~o :~~e the sand but.a 
side of the river. They are. em e e . t ;obahly 
Ciiose"examin'ation shows that the g~n IS m

f 
os dP to A 

. f th onglomerate Just re erre . a. ltlodificatlon a e c b dded boulders of 
hundred yards further west a,~r::.-e.::e=m:.:e:.:::-c:--;;-;:;-:-::~::::;:-

, . k' ell in 'Vil80h-street, ,. ~ Some,of theee'v0btai~ed III Slll l~ 8. :e.ton by Mr. R. 8. 
were sent to ,tbe ict;ona Museum, aun, , 
Sanderson, several years ago. 
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highly crystalline and siliceous 8&ndston~, which, accorq~ 
ing to the theory now suggested, is a part of the oam" 
series of strata. The manganese formation has been ~llDk . 
on for gold, of which traces are said to have been.lound. 
My aamples, assayed by Mr. W. F. Ward, . Governm~nt 
4-nalyat, returned nil. ' " " 

Towards the west end of Emu Bay the underlying Cam­
bro-Silurian slates and quartzites crop out on the beae-b, 
striking north-easterly and dipping north-westerly. At 
the breakwater these are covered with basalt, which 1\e1'8 
has a pronounced columnar structure. and runs ant lsea_ 
wards. At the eastern end, of the bay the road to . Stow­
port winds up the-hill to a height of 450 feet before reach­
ing the chOcOlate basaltic soil of the farm lands. '.!'he 
road shows the hill to consist of a succession of mica. schiltt, 
quartzites, alate, and sandstone, with a north-easterly &trike. 
There is an anticline .in this hill, the western strata haYing 
a north-westerly' dip, the easterly a south-easterly_ dip. 
The' lower part of the road,' about 500 yards from the 
Wivenhoe railway station, exposes dark micaceous ami 
quartzose schists, which, ,for about 80 feet, are strongly 
seamed with quartz. An excavation has been made in . a 
ferrugin,ous bank by the road-side, where the soil is re~, 
and has the appear{lonce of covering a lode. This is oppo-
site the aawmill. . . 

• These ancient rocks, when the brow of the hill is Rached., 
near Mr. Norton's hodse, are coVered with a capping of 
decomposing basalt and soil derived from it for a distan~e 
of 4 to 5 miles, when they again appear as the Rutherford 
·mining property is approached. A ' mile south 'of · ' the 
Rutherford Mine, the edge of the granite 'is reached,. which 
stretches across the country east tAJ Riana. ~ 

The Emu River has cut down first through the -ba.salt, 
then through the underlying gravels and clays wi ,tl~ their 
seams of lignite and brown coal, and into the undt"rlying' 
Cambro-Silurian slate and schist. The ' various CreeKS on 
the basaltic plateau frequently show the older rocks coming 
out from below the edge of the volcanic sheet. 

Mr. IW. Rutherford showed me 'an exposure o~ ,the b'U,~ ' 
basaltic clays on his 92-acre lot east of the Emu R~v!Jr, 
250 feet above sea-level, on a small creek which flows into 
Glance Creek. Mr. Rutherford has 8unk a small hnie 7 
feet through brown coal or carbonaceous clay. intO uride~­
lying aand or gravel composed of small beach stones. ',ThI8 
black outcrop has been noticed for a distance of 45 or. 50 
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feet, A t other points, pipe·clay or a drab &andy clay haa 
been met with under a toot or two of the brown coal. 
, 'The overlying baaalt along the east side of the Emu 
Valley forms 'a capping of from 50 to 100 feet in thickn .... 
The farms on this land yield splendid crops of potatoea 
and ' oats. Wheat is grown here and there, but does not 
thrive like oats; and either the soil or the position is not 
the best for fruit. I was informed that a fair yield for 
pOtatoes is 5 to S tons per acre, and a good yield, from 8 
to 10 ' tons. For oats the yield ranges from 60 to SO 
bushels up to 80 bushels per acre, This rich agricultural 
land, lying side by side with .. mineral zone in the same 
aleA, forms an ideal district for both industries. 

At about 6 or 7 miles from the coa.st, the slate strata 
are more or less strongly impregnated with iron and copper 
pyrites for a. width of a couple of miles from .east to west, at 
intervals. The strata. here have a north-easterly strike. 
In the western part of the field, at the Norton-Tatt"rsall 
property, they dip to the south·east; in the e&&tern part, 
at the Rutherford Mine, the dip is in the same direction. 
Between the two properties mentioned, on the banks of 
Chasm Creek, on Mr, Edward Gee's land (formerly, J. 
Griffith, 107 acres), the slate is impregnated with iron 
pyrites, but, judging from samples shown to me, there is 
nothing a.t present to warrant any expenditure on dis,· 
coveries made, though this does not discourage search for 
~omethiug better, which possibly may be found. 

Norton-Tatt,rsall P,A, 
·,- On Mr. J. Laxton's 50 acres east of the Emu River a 
zone or belt of slate and sandstone, heavily charged with 
iron pyrites, runs N, 250 E., dipping south-easterly, and 
some work has been done on this, with the view of proving 
it, and if satisfactory, of developing the formation. A 
tunnel has been driven into the hill for 90 feet. After 
driving 56 feet through slate, the mineralised slate and 
sandstone strat.a were driven into a distance of 34' feet. 
These are veined with quartz, and heavily charged with 
iron pyrites. Here and there a little copper has been 
observed, but the samples which I took in the tunnel 
yielded, according to the Government Analyst, negative 
results for gold. silver, or copper. 

The strike of the formation would take it into Crown 
land, as well" as into Mr. J. Laxton's 147 acres further 
q.Ort~, and copper ore may occur somewhere along i~ 
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course, but the absence of this mineral in th tid' 
courages further work at this spot. e unne 1S-

In the creek, between ' here and the farm there are 
~: ;::urrences d of graphit,ic slate, At the lo';'er place it 

h 'J' e~poee by a cut 10 the side of the bank showing 

foa~~t :.;:~ a:,,~.;~rt:h~n~rr'i:~~ 5 H:!.~e~/p, wt;in 
~atenal 18 _n in the bed 01 the stream Being g:rte~~ 
10m. exposure to water, the occurrenc~ was difficult to 

examme. The Government Analyst's assay d' 1 d 
results lor graphite, (carbon), Two years ag~s~:~~ ar:; · ;:s got out, and 1t 1S reported to have realised £3 per ton 
t~ p~esen: exposure of this slate is insufficient for any 

~ 1ma 0 th? extent of graphitisation, but a reat 
unprovement wlil have to take place for anyth' g fit 
able to ensue Th h' to f ' 109 pro . 

~~::;0::JI~i=.:ep!~£~i~1 ;xa~l~f!lt:f ~:~~!fi:b~:::: 
, eposlts 0 only 10 per cent to 20 

per cent. carbon contents. If it is wished to t~t th's 
occurrence and to as t' th ) 
bulk, the ~reek should c:r s~n ~ average quality of the 
sufficiently for the purp:se.1verte and the seam excavated 

111f.tl~('.1lord Copper Aline. 

The Rutherford Copper M" C " , 
Section 4496-93 60 lDlUg ompany s mme is on , M,. acres, and purchaaed land 120 acres i' ;' RGroom ; ";lth continuation of the lode south in~ 

: ' utherford s purchased 320 acres, It h b 
d1scovered about five ears A as now een 
into th h 'n y. tunnel was first driven 
Ide t1h some 150 feet, intersecting a small copper 
o e near e entrance. This was then sunk 

drives opened on its course at 16 feet and 32 ~!:,~n, ~~d 
lode proved to be of varying width 1 foot Ii foot to 2 e 
even 3 feet. The ruling width i; 1 foo't 18' h or 
When I th f' or Inc e8. 
th ~as ere~ oul a1r prevented me from entering 
t:U:o~O ;:r' ,,(hlch up ,to recently had been worked on 

metalli~ ,cont.e~~o w~~:hh~~l~~. ~n n~~i;;!.' ~~t~f=~e:~~e 
;melters percentage deductions. In addition to aboui 

,:r ~en~. copper, the ore carries 3! 01.8. silver per ton. 
bee 81t.e has been chosen for a main shaft and th' I 

n 8unk· 99 feet .. At 95 feet a crosscut wa,; bein s:~~ 
!or5tOhe 10Sde'Iand It was estimated that this woul~ be cut 
In or 0 eet. 

--, 
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The ore at the 16-leet and 32-leet levels is in the 
oxid ised zone, and consists of copper pyrites and black 
oxide of copper in a. silicified slate gangue. The lode 
strikes N. 400 E .• and dips north-westerly. About.5 
chains west is a. belt of ironstone 4 chains in widt.h. ,ThIS 
is good hematite ore, containing 53 to 58 per cent. llOD, 

2 per cent. to 5- per cent. silica, and O' 5 per cen~. phos· 
phorus. South.e&st?f the mine is a long belt of non ore 
passing through SectIOn 960 .. , 48 acres, G. F., Jewkes, and 
a good distance through T. S. Ruther!ords 320 acres, 
where the outcrop forms a hill seve~al chalOs, In length 
and about 10 chains in width. The 1I'on lode 18 bordered 
on the west by quartzite (locally known as porphyry), and 
metamorphic slate forms the country Interv6Dl?g between 
the latter and the copper lode. . I lollowed the ~ron forma­
tion to within about haH a mile of the gramte cbuntry 
which comes in on the south of the 320 acres. The c~ose 
proximity of granite suggests strongly a causal relatlo~­
ship between it and the iron lode. ~h.e copp.e~ ore d~P~lt, 
too may be regarded as ha.ving a Similar ollgm. Fmding 
go~d copper ore here with a strong iron lode &8 a near 
compa.nion, the indication is that elsewhere along .the same 
strike where there is a good development of tron ore, 
copper ore will be found in its vicinity. 

The iron lode continues north into the 120 ~res, F. C. 
Groom but becomes concealed by basalt, whlch covers 
also 3i8 acres, A. J. Morris, and most of .the 186 acres, 
V.l . H. Atkinson , still further north. The tron re-appean 
in the northern part of the 186 acres, and then contt~ues 
as the well-known lode leased by the Blythe Iron Mines, 
Limited. 

The Rutherford property h&8 not been provided with 
adequate funds for its proper developme~t, b~t the good 
ore already met with in the shallow dnves IS warranty 
enough lor exploring the lode at increased depth,. T\>e 
width of pay ore is not yet sufficient to corr~pond W:lt~ all 
requirements but it is clear that remuneratlVe ore eXISts, 
and its exte;lt cannot be proved without further work. 
The mine is still in its prospecting s~e, a~d perseverance 
in a vigorous programme of exploration IS necessary for 
any results to ensue. The lode .is ~ik~ly to contrA4?t and 
expand along its course, and If It IS not as Wide &8 
expected when intersected from the shaft, that shoul~ not 
discourage further ':'I0rk, but i~ sh?uld be· followed,. WIth a 
view of reaching pomtB where It Will be found to Widen, IL8 

these will certainly occur. ' 
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. .Y ort" Commonw~alt", Mine. 
. Thil is on Section 876)(, 80 &Cres, in the name of T. J~ 

Dorga.n, on the west bank of the Blythe River, 3 milee 
north of the Rutherford. I approached it by a track from 
the 250-acre farm of Mr. J. Morris. Inside the east 
boundary-line of this farm, the basaltic soil is replaced by 
the older r~ks, which here .consist of grey metamorphic 

. sandstone, mtersected by velDS of quartz. A descent ill 
here made gradually into the timbered valley of the 
Blythe. The first work on the property was started last 
July, by putting a short cut into the hill east of a small 
creek, where a foot of soft broken slate is sbowing. A 
few yardl further north , about 35 feet were driven through 
clay slate with bands of pug, and at the end of the cr088· 
cut. is a vein of quartz 2 feet to 18 inches wide, narrowing 
&8 It g.oea nort~, and also underfoot. The pug and quartz 
?Arry. Iron pyrltes, but. no copper 80 far. A good deal of 
non 11 ~omlDg away WIth the water from the quartz vein. 
A few mcbee of quartz follow the north side of the drive, 
with pug and pockets of iron pyrites. The country is dis. 
turbed on this side of the drive, and as the latter is only 
15 feet from the surface, it is too shallow for an opinion 
to be formed of the ground. There i. evidently a silicified 
band of country, and it would be promising enough if any 
mineral oould be seen other than iron pyrites. The cr088-
cut is in an awkward place, below the level of the creek, 
and the hill spur falls going north. The better way would 
be to go further down the creek, and' crosscut from there 
though with increased length. ' 

Further north, on the eastern boundary-line of the sec­
tion, the hill spur which falls north-easterly to the River 
Blythe has been trenched across, but the trenches are not 
quite deep enough. Ferruginous quartz gossan occurs in 
pieces here and there, but no sign of copper is to be seen. 

At 10 feet above the Blythe, below these trenches, the 
IG~ north tunnel, a cr088Cut acrQ8B· quartzites, has been 
dnven north-westerly for about 80 feet. At 36 feet in the 
tunnel a level has been driven oft the tunnel, along a 
junction of sandstone with graphitic slate, where there 
is. a band of silicified country. The distance driven wu 
about 30 feet, but the lode· matter was soon left on one 
lide, and the drive continued in graphitic slate JJlightly 
impregnated with iron pyrites. Further in the tunnel 
put this drive is a little quartz in soft black slate, and 
then hard, blocky grey quartzite continues to the end. 
The indications scarcely justify continuing the tunnel, 
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besides which it is too near the north end of the hill spur 
to gain much depth. To prove the ground, it would be 
better to go further up the river, where the hill is higher, 
and then put a prospecting tunnel into the hill. About 
here are a few copper carbonate stains, and alao a little 
copper pyrites. 

A little south of the tunnel is a bold outcrop of grey 
quartzite traversed by numerous veins of quartz. It bean 
across the Blythe River to the north-east, running up the 
steep high bank on the other side, but seems to be quite 
barren of mineral. 

Although this property is known &8 the North Com~on­
wealth, and is, in fact , north of the Commonwealth, 1t 18 
not on the same run of country &8 the latter. The Com­
monwealth belt runs to the east of it. 

Commonwealtlt Mine . 
This is on Section 874)(, 80 acres, in the name of C. J. 

Leighton. The River Blythe runs through the section, 
but the mine is on the east aide of the river. 

About 30 feet above the Blythe a tunnel has been driven 
for 280 feet 150 south of eaSt, to intersect a lode out­
cropping higher up the hill. The outcrop line is bearing 
N.W.-S.E., so that if that direction is to be taken &8 .. 

constant one the tunnel has not taken the shortest coune 
to cut it ~nd in fact, would have to be driven 300 
feet more' befor~ reaching the f2int of intersection. But 
this north-west direction is so dIfferent from that of all the 
other lodes in this copper-bearing belt, that the owners 
looked upon the course observed at the outcrop &8 abnormal 
at, that particular point, and drove the tu~nel ~, believ- . 
ing that the lode would come round agaln to dB natural 
strike. When the tunnel had been driven beyond where 
it was anticipated that the lode would be cut, a shaft was 
sunk on the outcrop to a depth of 30 feet. The lode. in 
the shaft is split by a horse, and from the bottom ". dnve 
h ... been put in for over 20 feet so~th: ... :oterly WIthout 
picking it up again. The lode matenal .. mdurated olate 
and quartzose rock traversed by parallel veins of quartz, 
crossed in all directions by veinleta of the same mineral. 
There are signs of disturbance .o~ the strata her~, whic~ U 
unfortunate just when the poSItIon of the lode IS required 
to be located. 

At the entrance to the tunnel a pyritic seam has been 
cut and at 20 feet in a soft formation was passed through 
for' a distance of 25 feet, and further in one or two seama 
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~f goaaaD and iron pyrites were intersected. The tunnel 
,sh~w~ the same 8uccession of strata as on the surface, 
stnklng nortu-e ... terly and dipping &Outh-0&8terly At 
.about 200 feet in the slate becomes hard and dark· with 
l~rge h~s, and carrying py.rites on the joint plan~. A 
little distance behind the end the slate arches over and 

. forms a Bat roof. A disturbed zone is apparently being 
entered, which makes it difficult to assure one'8 self of 
what is ahead. The present end is close upon 300 feet 

1IOuth of the shaft, and it would take 300 feet to continue 
the tunnel in its present direction in order to reach the 
lode, assuming the latter to maintain the same bearing &8 

at the shaft. This distance could be reduced to about 170 
or 180 feet by turning the adit in a north-easterly direc­
tion. There is some doubt, however, whether the lode has 
not recovered its normal bearing, and heen intersected 
already by the tunnel. If tltis is so, its position in the 

"tunnel ought to be about where the soft formation W&8 cut 
not far from the entrance. Unfortunately, there does not 

·seen;-. to be any metal there. On the whole, it would seem 
..dVl&&ble to explor~ from the shaft, and having located 
the lode, to follow It. I understand some nice copper ore 
waa found at the outcrop. 

At 100 feet up the hill , south-east of the shaft i8 an 
outcrop of yellow gossan bearing north-easterly. Thi8 has 
been tren~hed up?n, but th~)Ugh a nice-looking quartz-iron 
gouan, dId not Yield anything beyond iron in the Govern­
.ment laboratories. 

On the western part of th~ section, a long spur of 
'cemented rock comes down, whIch, for a couple of chains 
in width, has a gossanous appearance, and has been 'locally 
taken for lode gossan. It is, however, a cement of quartz 
and 8&nd~tone. fragmen~, and evidently belongs to the 
:sub-basaltlc drIft formatIOn. . 

BLYTHE COPPER FIELD. 

The Blythe and Stow port copper deposits are in one and 
the &ame geologl~1 area, though geographically separated 
by the Blythe River. The Blythe River, running north 
to the ~, haa Intersected the ,!ide basaltic plateau, and 
earved Its ,channel deel? down lOto the underlying slate 
and quartZIte strata whIch enclose the ore deposits. Con­
"Bequently, these strata are exposed for about half a mile 
1)n each aide of the river. The same process has taken 
,place on the Emu River and Upper Chasm Creek. The 
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Stowport strata, having & north·easterly strike, are pro­
longed across the Blythe River into the Blythe field proper, 
and the same lode lines both of iron and copper ores, are 
continued also. The R~therford-Copper King li~e of lode­
can certainly be traced at .inter~als along ~ d18tanc~ of 
5 miles, and probably 7 mIles, If. McKe~na ~ Heybnd~e 
lIiine on the sea-coast belongs to tt, &8, JUdglDg from d,s 
position is most likely the case. The line plB8e8 beneath 
the b"':'ltic farm lands in G. Rooke's 52 acreo and A. 
Littlejohn's 50 acres, continuing doubtless under the to?' 
acres of A. Littlejohn, not far from Mr. G. ~&df.o~d .. 
houso and a mile further north-east ought to ,be VISible 
in th~ slaLe and quartzite of the hills overlooking the ~. 
So far, however, it baa not been picked up there, and thll 
may be due to more than one reason, In thfl fint place,. 
these hills were a.t one time largely covered with ba.aalt" 
and the bed-rock is still in many places concealed by the 
remains of sub-basaltic drift and cement, the latter of 
which is, as usual, often mistaken for lode gOBBan. 
Secondly, the copper deposits do not always happen to 
rise to the present surfa.ce of the slate strata. The per· 
sistency of the lode line for such a distance spea~ stT?n~ly 
for it being found payable at more than one .p,Olnt 1n 1ta. 
course. The Blythe iron lode, too, s?ow~ a vlslble length 
of 3! miles, its southern exposure bemg ln t~e 320. acrea,. 
T. S. Rutherford, and its most northerly pomt b~lDg on 
the east side line of the 100 acres, O. Allen, form1ng ~he 
boundary between it and the 238 acres, C: and J. Rob1n· 
son (60 acres, C. Sice). I have not seen It fnrtber north 
than tJlis. It disappears here beneath the bualt, and does 
not emerge from it near the coast. . " 

A great deal has been said about the pO.,"blht~ of the 
outcrop of the iron lode co~enng ~pper ~epoada. Of 
course, this question does not 10 t~e sbgbteat, degree affect 
the future of the Blythe Iron Mme as an lron are pro· 
perty, because the huge outcrop on wh.icb it is pro~ 
to work hM been proved to be hematd,e down to nver 
level. The small proportion of limonite and the absence 
of lode minerals contra-indicate a copper lode lower down. 
A very large number of analyses have bee~ made, without. 
disclosing the presence of copper sulphldes or of .an.Y 
precious metal. As rar as we know the occurrence, lt 18 

.. large hematite .lode. :rh? latest facts learn~d ap~r. ~ 
indicate a genet1c assoclatlon wlth the gr~1te, which 18 
Dear the southerly exposure of . the hematlte on Ruthet­
ford's, 
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At the same time, though the iron in this lode may not 
be &I8OCiated with copper, there would appear to have been 
... deposition of copper along parallel linea, and wherever 
the iron development is strong, the parallel copper deposit. 
i.e alao pronounced, t.g., at Rutherford's and the Copper 
King. Copper prospecting on the Blythe Iron Mines pro· 
perty haa so far been unsucce88ful, but the results are not 
final. At the northern end of the iron lode on Sice's 100 
acrtII about half a. chain of iron are is exposed, with the 
characteristic red siliceous contact rock a chain in width 
on the eaatern aide of it. This contact rock here is sparsely 
impregnated with specul&r iron, iron pyrites, and copper 
pyritee, which .trengthens the supposition tbat the depo· 
sition of both metals formed part of one physical process. 

Prospectors on the Blytbe Iron ' Mines Company's p,o· 
perty have unsuccessfully sought copper are on the west 
aide of the iron outcrop, and the company has also done 
some abortive work in the same direction. A nice-looking 
outcrop of iron g088&n, carrying pyrite and copper pyrites 
i. exposed for a width of 3 feet in descending the hill on 
Section 1009, 73 acres. The edge of it is visible in a cut 
put north into the hillside, and it looks &8 if it might 
extend several feet further east. About 25 feet below, the 
company'a proapectors have "driven a tunnel below the 
outcrop, but failed to find anything beyond bunches of 
gOl8&n with a little copper ore. It would have been better 
to have .tarted the drive a little lower down. There has 
not been enough work done to prove the formation. A 
short T· drive has been put in at the end of the tunnel, 
but the course of the lode should be' followed further into 

. the hill. Lower down, near the level of the river, what 
seem. to be the aame line of lode bas been tapped by a 
tunnel, but without any result. Speaking generally, the 
prospecting for copper on this section has been too limited 
to teet the ground adequately. 

, ,. 

Oopper K tRg Mine. 
This property, owned by Mr: L. J, Clark, is charted as 

916·11, 63 acres, north of and adjoining the Blythe Rh'er 
Iron Mines 40-acre section. A turn off the main road. 
from Heybridge is made at Mr. Sica's house, which is on 
tbe b_ltic agricultural plateau, 650 feet above sea· level. 
On the way, the northern extension of the Blythe iron 
lode is cr0880d on Sice's 100-acre lot. South·west of tbis 
is a valley which has eaten away the large outcrop between 
here and the Blythe Company's 40-acre section. The 
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baaait covering extends a little way down into this vaUer 
along ita eastern edge. 

On the west side of the track going down to the Copper· 
King, and on the boundary between t,he 63 ac:rea an~ 0 .. 
Allen's 100 acres, is .an outcrop of quartz carrylDg pyntea. 
The country-rock is a yellow sandy schist, or laminated 
sandstone, striking north-easterll and dipping aouth-east­
erly, and the quartz follows thiS strike. A few vein~eta. 
of quartz traverse the rock at right angles to the stnke. 
A sample of the outcrop quartz was assayed by Mr. W. F . 
Ward, Government Analyst, but C~)Dtained neither silver ' 
nor gold. A few yards below thIS, boulders of gossa .. 
occur, which have evidently rolled down the bill from­
some point higher up. 

The copper lode (Clark's lode, as it is caUed) runs' 
through the section in a north-euterly direction, with an 
underlay to the south-east. In strike it is conformable-· 
with the country strata, but in dip it certainly, in places, 
transgresses these. 

The first drive which I saw was a cut into the hill on 
the course of the lode, but the approach had faUen in, and 
the face in the end was exposed to daylight. The drive· 
has been carried for a width of 6 feet, 3 feet 9 inches of 
which are in soft lode' slate heavily charged with iron', 
pyrites, copper pyrites, and black oxide of cop!,",", t.he· 
remainder consisting of m,uch harder lode stuff, With Dice 
bands of rich copper pyrites. Some of this hard lode stuff 
which I sampled, and which was assayed br the Govern­
ment Analyst, returned 15 per cent. metalliC copper. 

Ten feet below this, a cro88Cut tunnel (No. ~) has been . 
driven 31 feet across the lode formation. This is the only' 
place in the mine where the full width of the. lode has· 
been proved. Outside the tunnel mouth was a pda of over ' 
12 tons second-cl&88 ore, estimated to average 7 per cent_ 
copper, and which W&8 taken from the croaacut in driving ' 
across the formation. Its gangue is quartz and . carbo~&te 
of iron. Some seams of copper OTe occur at the ImmedIate 
entrance to the tunnel, and just inside a short drive has. 
been put in (north) for 12 feet on an 1S·inch seam of ore, 
which, however, baa diminished in the face to a few 
inches in width. Some nice·IOOking red and black oxides 
of copper show in this seam. The main tunnel paaed 
through alternate bands of hard roclr and black copper· 
ore. For 11 feet the lode matter intersected was poor, bnt. 
afterwards about 10 feet of goaaanouo material came in and 
yielded the ore which is piled outside. The adit has bee", 
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driven right through the lode channel to the graphitic 
alate country on the east wall. In the roof &. ... the end of 
the tunnel a .little gibbsite (aluminium hydrate) occun. 
A drive aouth has followed the gossanous band for 12 feet, 
eXpo8lng some. good oxidised are in a siliceous gangue, 
the latter formlDg heads and blocks of stone. In the drive 
north the wall haa broken away, probably through surf_ 
disturbance, as the workings are very shallow. At about; 
12 feet,. a crosscut was driven east in goasan, but this i. 
now bullt up. Good copper are continues a few feet to 
the break. Past the cr088Cut, the drive seems to be on the 
west. side of the lode, and is in a serpentine direction, 
turnlDg east, however, and recovering the goasan. The 
latter continues, but lies mostly outside the east wall of 
the drive, which is practically between the slate and the 
gOllB&n. Near the end, the gossan is stronger. Towarda 
the e~d of the drive the I.ode is carried along the east wall, 
shOWIng some copper StalDS and oxidised are. A cr088CuL 
east is nec ..... ry here to tap the richer part of the lod •. 
Unfortunately, it is only about 20 feet below the surf_ 
and if the drive were extended, it would lOOn come oui 
into the creek which Ii .. ahead. As the hill spur runo 
out here, backs cannot be obtained. This drive is over 
.100 feet long. Some fair·oized pieces of native copper 
have been obtained from the gouan, which is often plenti­
fully seamed with veins of quartz. The siliceous gangue 
is generally strongly charged with iron pyrites. On the 
whole, the beat plan would be to continue the crosscut; 
east in the drive north, and get to the other wall of th. 
lode. . 

Upper T" ..... l (No. 1).-This is a narrow croaacui 
tunnel driven west for 100 feet into the hill, cutting the 
lode at that distance. The lode has been driven upoo 
south for 75 feet, and two cr088Cuta put into it from the 
drive at 52 feet and 12 feet r .. pectively behind the end of 
the drive. The lode haa been carried ·the width of tbe 
drive, but extends outside the ... est wall for at least 23 
feet, as the south croaacut near the end is in the lode 
formation for that diotance and not through yet. The 
formation &8 disclosed in this croaecut consists of hard, 
m&l8ive quartzose rock with veins of copper-bearing matter 
at intervala. A good deal of quartz enters into the com­
position of the formation, and a little good ore occurs here 
and there. The north croBlCut alao shows hard and barrea 
otone throughout ita length of 12 feet, but just behind the 
face is a vein of oxidised ore (with some gibbsite). The 
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best ore in the drive is in the present end. Three-fourths 
of the face coDsists of graphitic slate, carrying copper and 
iron pyrites, A pile of about 10 tons ot good ore "&8 

stacked outside the tunnel entrance ready for market, 
consisting of erubescite, copper pyrites, and oxide in a 
gangue of meta.morphic slate, with veins and patches of 
quartz and disseminations of iron pyrites. Grab samples 
which I took from this heap, assayed by the Government 
Analyst, returned 10'5 per cent. metallic copper. How­
ever, shipments of ore since my visit have been made, 
returning for 20 tOllS an assay value of 15 per cent., and 
for 23 tOllS a value of 24'7 per cent. copper, according to 
returns furnished by Mr, Clark, 

Northern 1I'orking3.-About a couple of hundred feet 
from the face in the drive from the No.2 tunnel, the lode 
has been cut again in a sbort crosscut east from the 
branch creek. A 9-inch seam of copper oxide and pyrites 
has been cut through. A crosscut tunnel has been driven 
to intersect the lode, and at about 30 feet in, this p&88ed 
through the same gra.phitic slate as seen outside, but no 
ore. A drive west passes Mlrough what would seem to 
be the lode formation, but nothing like the fine lode in the 
cut outside. 

The line of lode is> a persistent one, and of considerable 
width, nearly half a chain. The formation must not be 
looked upon &8 payable all through this width, The foot­
wall portion seems to be that in which payable ore is moat 
largely developed, though at the same time there are 
bands of ore elsewhere in the formation which will make 
frequent crosscutting necessary. The . ore deppsition par­
takes of the irregularity which characterises moat lodes, 
but the large quantities of oxidiaed ore indicatel the pro­
bability of a strong pyritic lode at greater depth, 'rhe 
mine cannot be done justice to with the present inade­
quate outlay on development work. According to the 
returns, the following are the parcels of ore already sent 
out:-

10 tons, assay value ....... ..... . 
12' ton8, " ......... .. .. 
20 tons, " ..... .... " .. 
20 tons, " ...... ... .. .. 
23 tODS, " ... ....... .. . 

13'7 per cent. 
11'7 

" 13'2 
15'0 
24'7 

" 
" 
" 

copper. 

This represents the result of work on a very limited scale, 
and with not the best methods. As such, it is encourag­
ing, and points to a line of ore deposition here which 
invites vigorous work with ample capital for proper 
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development. The success of this mine will produee a 
marked effect on the field, which otherwise is in rather. a 
languishing condition at present. 

Evans' Mine. 

The north-east angle of Mr. Clark's 63 acres is close to 
the south-west angle of Mr. J. Evans' (now W. Evan") 50 
acres, near which some mining work is being carried on 
upon the northern continuation of the Copper King lode 
line. ' 

Mr. Robt. ,Short started the work towards the end of 
last year about 80 feet from the south-west corner of the 
property, and on the strike of Clark's lode, as far as could 
be judged from the position. A rather shallow tunnel 
croaacut has been driven across the slate strata for a chain 
in a south-easterly direction. A lode formation has been 
cut at about 30 feet in, consisting first of a few inches 
of white clay in the roof carrying a little copper pyrites 
and stained somewhat with green carbonate of copper, but 
widening to 18 inches in the sole of the tunnel. ·This gives 
place to 3 feet of lode slate interspersed with quarliz, and, 
on the wall of the lode are a few inches of sugary quartz . 
In the approach to tunnel there is discoloured material for 
4 feet with vein quartz and iron pyrites. The lode was 
cut in the ' tunnel at a depth of only 20 feet from the· 
surface, and as 10 feet of the overlying material is soil, 
there is practically no cover. The drive is under a small 
creek, and consequently wet. Additional 30 feet could 
be obtained by going down the creek below the tunnel and 
bringing in another adit. The present adit has been 
almost useless, as it does not permit of any reliable opinion 
being formed of the lode. The samples of lode stull taken 
did not yield anything appreciable when assayed in the 
Government laboratories. The kaolin which borden the 
lode and the slickensiding which is seen in the I!IJate sbow 
that some movement bas taken place along the line or 
mineralisation. The Copper King is about 18 chains 
BOuth of this. Thougb there is nothing of importance at. 
the .haUow depth at which the lode has been tested, it. is 
poeoible tpat if the latter could be reached at an adequate 
depth better results would ensue; but to do this it would 
be necessary to go a good way down the hill, when the 
length of crosscut would be extreme. The point to remem­
ber in this proposition is that it is the nearest to the 
Copper King of aU the works along this line. 

1\' 



Up the creek at the camp is some g08Sa.1l0US and COJl,­
crctioJH\r:y iron ore (limonite) of the kind usually found 
a!iS()ciated with the basaltic drift of the tableland. Being 
80 near to the occurrence of iron ore at the Blythe, the 
casual observer might easily take the two as related 
occurrences. A better acquaintance with the district 
dispels this idea. The hard white quartz conglomerate 
found round the camp and lying unconformably on the 
older rocks is the drift sand which was hardened .and 
cemented after having been covered at one time with 
ba.saltic lava.. The same formation ma.y be seen at the 
caves at Howth. 

Smith's !flint. 

A mile Horth·east of the preceding, Mr. Smith has been 
c8nyi1lg on prospecting opera.tions on a 40-a.cre section 
east of and adjoining F. Morris' 80 acres, 969-11. The 
section embra.ces the continuation of the Copper King 
mct.a.l -bea.ring strata, exposed along the western edge of 
the basaltic (arm lands. A small creek rises in the north­
western corncr of G. Evans' 51 acres purchaaed land, and 
flows nOl'th·ca.sterly into the sedion on which Mr. Smith 
is mining. The basalt land is on both sides of the creek, 
in the bed of which are the blue clay slates, in which 
several holes have been sunk. l'his is at about 380 feet 
a.bove sea-level. The strata preserve their usual bearing 
of I~ol'th . ea.st, but are dipping here north-weaterly. . The 
sectIOn shown by a cut acr088 the lode formation is 1 foot 
of quartz on the footwall, succeeded by soft puggy slate in 
patches, gra.phitic slate containing lumps of dense iron 
pyrites, and dark slate with curved laminz, . mea.auring 
with the quartz 4 feet in width. Seven feet of hard mica­
ceous rock underlies the footwall quartz, and outside this 
~ slat.e again wit~ veins of .quartz. and pyrites. The puggy 
slate 10 the lode IS also vemed With quartz. A little cop­
per pyrites is present, associated with carbonate of iron 
and quartz. 

Thirty feet north of this, a cut failed to pick up the 
lode. A little lower down the creek two cuts have been 
put in in . opposite directions. The western one, which 
goes into the bank below the ba.salt, has only pa.ssed 
through slaLes. The east cut is an excavation of about 9 
feet i~ indurated micaceous slate with thick veins of quartz 
in it, and very dense iron pyrites along the planes of 
parting. There is no copper here, hut quartz a few yards 
to the south-west carries a few speeks of copper pyrites. _ 
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·The great development of iron pyrites is a feature of 
this formation, but there is very little copper. \ The 
&amples which I took were a.ssayed by the Government 
Analyst, with negative results. The lode can be pro­
spected by sinking or by crosscutting further up the creek, 
but before undertaking the latter, it must be &8certained 
whether the lode does not cross the creek, &8 there is some 
possibility of it doing. The question is, whether there is 
any likelihood of copper ore coming in in depth. At 
present ~h~ quartz exposed bas only a ~ew specks .of c?p~r 
pyrites In It, and the absence of stalfimg and oXldatlOn 18 

not a favourable indication. There is undoubtedly plenty 
of evidence of lode action, and though there is not much 
to encourage one, the possibility of copper deposition at a 
greater depth or somewhere else along the course of the 
lode always exists. 

A ' good deal of ironstone cement exists on the hill to the 
west of this creek, and about' 2 chains in width of this 
gosaan-like cement overlie a tunnel which ha:s been driven 
south-westerly into quartzite along a quartzose and quartz 
lode carrying abundant iron pyrites, but no copper. The 
underlay of the strata here is to the east, and the lode is 
perhaps more directly on the strike of the Copper King 
than the eastern workings in the creek are. The ferru­
ginous cement on the surface is IQcally believed to be lode 
g08&&n. This is a mistake. It has nothing to do with any 
lode which may chance to be below it, but is the cemented 
81l1i-b&8&ltic drift 80 frequent all over the district. Just 
west of it the basalt covering still survives in a small 
patch. 

Edward,' Mint. 

This is on a 40-acre section immediately north of the 
preceding, and west of the purchased lot, 52 acr~, in the 
name of G. Rooke. The strata and lode formatIons are 
the prolongations of those on the section to the south. 
Messrs. Edwards started operations down on the bank of 
the creek on .the eastern boundary Of the section about a 
year ago. A tunnel has been driven east across slates 
veined with quartz for a distance of nearly ~O feet. At 
"the entrance is a seam of soft slate mixed with quartz, then 
the tunnel passes through hard quartzose cou.ntry '. ~nd 
again into slate. A little ore has been got In drlvmg 
(copper pyrites). An excavation in slate south of the 
tunnel haa given a little native copper, and ~ut for thIS 
indication, the drive would not have been put 10 here, but 
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higher up the creek, where some copper pyrites has been 
found . Up the hill is a broad band of gossan.like iron 
ore, 'which, however, contains no valuable metal, and is 
probably of the same origin &8 the other occurrences of 
concretionary ore in the district. Mr. Edwards' mine 
appears, by position, to be on the continuation of Mr. 
Smith's eastern show. Though the line of mineralisation 
right through from Rutherford's is a. long one, it docs 
not follow that one and the same lode continues through 
without interruption. It is more likely that the lode 
shoots tail out a.nd separ.a.te olles start, not exactly on the 
same line, but on parallel lines, the whole, however, 
forming a mineralised belt which is continuous all through 
thf'se mining sections, 

Behind Mr. Edwards' farm and below the basalt, a belt 
of hard grey conglomerate is exposed in the bank descend· 
ing to a creek. The rock contains iron pyrites sprinkled 
through it rather plentifully, and a little copper pyrites 
is said to ha.ve been found. . The rock is very siliceous, 
and contains numerous white quartz pebbles and some 
jasperised stones. There is not enough of it exposed to 
show the relations of this bed, and it is too isolated an 
occurrence to justify any definite statement about it as an 
ore·bearing st,rat,um', but search s~ould be made for a lode 
along either side of it, as it is not likely that a rock of . 
this hardness will be fissured very much, 

Farther south, where the road passes through O. Allen's 
100 acres, boulders of the Dial Range conglomerate are 
seen by the wayside, and a small hill to the west is com· 
posed of this rock. This is the only patch of these con­
glomerates which I have seen in the district. I was told, 
however, that they extend further south on the east side 
of the Blythe iron outcrop. 

Bramich', Mine . 

This is on the 40·acre section north of Edwards' mine, 
and west of and adjoining G. Rooke's 52 acres, purchased 
land. A turn off from the main road leads through scrub 
down to a small creek about 100 feet above sea·level, where 
work was started a year ago to pick up the line of the 
Copper King lode. A small drive has been put in for 
about 18 feet, across dark slate and seams of pug with 
splashes of copper associated with carbonate of iron and 
a little quartz. The last 4 feet are in smooth slate, locally 
called schist. The drive was intended to intersect some 
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copper-bearing slate seen in the creek about 30 feet further 
north. Further down the creek another cut shows a band 
of black slate with veins of quartz carrying iron and 
copper pyrites j a few more cute have been put in still 
lower down the stream. One of these is in hard quartzose 
rock traversed by veins of quartz and carbonate of iron, 
carrying I!Ipl&Sbes of clean copper pyrites here and there. 
The right course has been pursued in crosscutting into the 
belt at intervals along the creek, in preference to sinking 
at one spot. 

No body of ore has been discovered, but a good deal of 
mineral is scattered through the rock in these workings, 
and it may well be that there is more ore in the neigh. 
bourhood. It is intended to go about 50 yards further 
down, and crosscut through the formations for 100 or 
150 feet. This seems feasible, and should be a useful 
test. 

Up the hill to the west a helt of the white Tertiary 
quartz conglomerate is met with, and still higher is a large 
spread of gOlSanous material covering Tertiary drifts and 
lignite with impressions of twigs and leaves of European 
trees. The lignite is highly sulphurous, with decomposing 
1IeCOndary pyrite. 

A tunnel has been driven into the side of the hill below 
the gossan at 80 or 100 feet above the creek, exposing 
2 inches of pipeclay resting on 7 feet of brown clay and 
lignite, the whole lying on the upturned edges of schistose 
bed-rock. 'rhe dip of this formation is away from the 
present creek, showing that the latter has carved out its 
channel subsequently, The gossan has been mistaken for 
& lode capping . 

North of this section is one held hy Mr. Radford, taken 
up presumably for position. West and south·west between 
here and the Blythe River the ancient slates and quartzites 
are exposed, and several discoveries of mineral have been 
made, which at present are not receiving much attention, 
pending developments on the field. 

lleybr1dge Mine. 
After leaving Bramich and Radford's claims, the Copper 

King line of lode passes below the basaltic farm lands, and 
the next trace of any lode action visible is met with at the 
Heybridge Mine, between the road and the railway, about 
15 chains inside the east boundary of Heybridge township. 
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Along the sea-beach slate and quartzite strata aTe 
exposed, striking north-easterly and dipping north-west.­
erly. No eruptive rock is shown. These are impreg­
nated with iron pyrites and a little copper pyrites. The 
pyrite is distributed abundantly on joint faces, as well as 
scattered through the solid Tock. South of the railway 
an open cut has been driven acr088 the slate, &c., but the 
deepest level reached by this is not below sea-level. A 
seam of pug traverses the beds from west" to east, varying 
from 3 or 4 inches to a foot or 15 inches in width, and 
carrying some copper pyrites. From its direction this 
cannot well be the main ore channel, unless it is bent out 
of its course. The lode minerals, quartz and carbonate of 
iro)l, are present in the formation, and there is no doubt 
that a lode channel exists. This is, however, the wrong 
plAce to work on it. It must be sought in the hill, and 
reached under sufficient cover to ensure it being beyond 
the reach of surface agencies. 

About '250 feet above sea-level, on the hill, behind this 
outcrop. the indurated slate carries between its lines or 
transverse jointing some carbonate of iron with a little 
iron an(1 copper pyrites. This line, however, would run 
out to the beach at the point east of the Heybridge Mine_ 
On this hill the strata dip to the south-east_ 

On this range, east of the Blythe River, are some super· 
ficil\l workings in the Tertiary gossanous cement 80 often 
referred to in this report. The fint place is on the brow 
of the hill, where the gossan forms a thin crust overlying 
the quartzite bed·rock. On careful scrutiny it will be 
seen to contain small waterworn pebbles. A little way 
back a trench has been cut down a few feet through the 
gossan and into underlying pipeclay. Further along, 
towards the sea, the gossan has been cut again, and shown 
to be merely a shelL 

.lust outside the township boundary and 100 feet up 
the hill facing the sea. is a cemented iron ore formation 
which belongfl to the basaltic series· of g088&ns and brec· 
tias. The deposit has certainly no connection with the 
Blythe iron outcrop or any other lode. These beds have­
been a fruitful source of misunderstanding. 

On the hillside overlooking Heybridge Creek and Howth 
railway station the sub· basaltic gravels and conglomerates. 
are well exposed_ They form bere small cliffs about 25 feet. 
in height, in which caves have been excavated by natural 
agencies. The summit of the bill at one time was capped 
with basalt j at present the superficial covering is e~ther 
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lub-haaaitic gravel or quartz conglomerate, or · g088&OOUI 

material, and in the Howth clift's below this, heavy shingle 
wash is seen resting on hard white quartz conglomerata, 
all of Tertiary age and lying on ancient quartzite, The 
convel'llion of these loose sediments into hard siliceous 
conglomerates is instructive. It · is difficult at first to 
realiN that they are not rocks of far higher antiquity, ',. 

Mangan ... at Mouth 0/ Blyth. River, 

On the beach east of the mouth of the River Blythe 
there is a blow of manganeae g088&D, which lies about in 
lumps over a wide area, though the main outcrop occun 
as a reef-like mass of boulders. If it were a reef, it would 
enter the hill behind McKenna~8 hotel j but it is improb­
able that the occurrence is anything othtr than a deposit. 

. Manganese, removed from older rocks in minute quanti­
ties is precipitated as a hydrated peroxide from solutions 
derived from deca.yiog organic matter. It is found on the 
beach at the mouths of several streams on the North-West 
Coast, but mostly impure, or when pure, in insufficient 
quantities to be of economic value. It is devoid of gold 
or lilver values. 

Blythe River Iron Mine&. 

The huge outcrop of hematite on this property is still 
unworked. I visited it again this time, to see if a renewed 
examination would suggest any additional conclusions to 
thoae expreosed in my report of 30th January, 1901. ' I -
do not see any reason for modifying my then stated. 
opinion of the value of this deposit of iron ore,. based upon 
ita outcrop and the results of the exploratory tunnels. The 
mineral discOveries in the district during the la.st few 
years have, however, made it highly probable that the 

. ore-body is the result of lode formation, and indeed, 
directly asaociated with the granite to the south, Although 
it has copper lodes as neighbours, there is reasOn to believe 
that it is an independent primary mass, and not derived 
from the oxidation of iron or copper pyrites. 

Alluvial at U pptr Blyth., 

Two miles higher up the Blythe than the iron outcrop, 
Adams' Creek, rising at Riana, falls into the Blythe River, 
cutting through a deposit of Tertiary gravel. , On the 
south side of the creek, on Mr. D. Wescombe's property, 
it is&88OCiated with the usual sub-basaltic pipeclay. On 
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the north side, Mr. Peter Price bas put a cut. into a 
terrace of saud and felspathic clay, about 40 feet above the 
flat ground; and a little higher up the road the !"ash is 
eJ[posed in the drain, where it is also very kaolinic in 
nature, evidently derived from granite not far off. In 
fact, the granite country comea in a mile furtber up the 
Blythe, extending in ODe direction west to the lOuth of 
Rutherford's and in the other south-east to the , oouthern 
boundary of Riana township. This wash, being 80 near 
the granite, might be expected to be charged with gold 
or tin. Some of it shows a colour or two of gold, but 
nothing at :\11 encouraging. However, it is not impossible 
that in places better rosults could be obtained. Thi. is 
an ancient body of wash, which was deposited before the 
outflow of the basalt which caps the surrounding hilll, 
and has been cut into and much of it carried away by the 
modern Adams' Creek. The height of the creek here is 
about 200 feet above sea-level. 

The river flats on the bank of the Blythe are formed of 
modern shingle and wash. West of the Blythe, on Mr. 
Edward Addison's 314. acres, I was informed that beds of 
limestone exist. These would be useful in the event of 
any local iron ore smelting being started. 

A.llwvial Ground at Primrose Park, Howth. 
On this estate, situate up the Nine-mile Ro&d from 

Howth railway station, and on the divide between Hey­
bridge Rivulet and Sulphur Creek, the creek east qf Mr. 
Taylor's homestead exposes a bed of clay charged with 
carbonaceous matter and imprints of Palzogene leaves. 
This deposit has been sunk into 6 feet without bottoming. 
On the east side of the creek the bank ha.s been cut into, 
and shows about 4 feet of conglomerate or cemented wash 
below 10 feet of pipeclay and grey clay. . 

A qua.rter of a mile to the south of this, Mr. Cameron 
put in a couple of cuts in the bank on the east side of the 
creek in yellow and red clay, carrying two flat seams of 
iron and manga.nese oxides. . 

These workings are in thesub-ba.salticformatioD, in which 
no lode can be expected to exist, The lumps and boulden 
of siliceous chalcedonised rock occurring in the farm soil 
belong to the same formation, together with ' boulden of 
brown and micaceous iron orea ploughed up or occ~onally 
rooted up by falling trees. The height of the basaltic 
tableland here is 350 feet above the sea. Deecending .from 
.the house to ·the road, the hed-rock of white aandstone and 
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*lft schist is exposed, showing a strike of N. 700 E., with , 
... dip to the north-west. 

The sub-haaaitic drift is distrihuted so generally over 
the coutal tahleland from Rocky Cape to Ulveratone, that 
the discovery of leads or gutters in it is no easy task. Its 
exposure in existing creeks is merely accidental, and no 
indication of a channel at any of the particular points 
where it is found. Its general deposition is more likely to 
have been due to estuarine or even marine action than to 
rivers, though earlier gutters may possibly be still con­
·cealed in it here and there. It is these gutters which will 

r.robably yield payable gold, and not the general drift 
.yer, which haa filled up the old channels and been uni­

formly distributed over the country, 
In concluding my remarks 011 this part of the coast, I 

repeat my impression that the Stow port. Blythe field gives 
fair ground for hope that in the future it will become an 
,established seat of copper mining. The mineral-bearing 
series of strata are there, and there are plain evidences of 
lode action, and modest shipments of quite nice copper 
ore have been made. The two premier mines have shown 
lodes which offer every encouragement for deeper mining. 
In spite of this, a drowsy air pervades the field, and every 
one seems to be waiting for 8OJ7iething to turn up. What 
is wanting to revive the springs of action is capital. The 
undertakings ar,e very imperfectly financed , and will really 
be a hindrance to t,be progress of the field rather than a 
benefit, unless adequate funds are provided for working 
in a proper manner. The splendid farm la.nds in the 
neighbourhood will be of great advantage to the mines 
when the latter are established; but in the prospecting 
1Itage they are rather the contrary, for the district is 
inhabited by farmers, whose chief attention is rightly 
directed to agriculture, and not by miners and prospectors 
who would overrun the country and doggedly tear every 
outcrop and indication to pieces in their search for milieral. 
To the agricultural community this is new work, and 
besides, they cannot afford the time. There can be no 
·doubt, however, that fresh discoveries are to be made in 
~untry 80 promising as this is. Meantime, the develop· 
ment of those which have already been made is great!y to 
he deaired. 

Eventually, too, the iron and steel industry, which is 
·destined to derive part of its ra.w material from the Blythe 
deposita, and to be an important factor in the future com­
mercial prosperity of the State, will draw increased atten­
iion to thi. part of the North-Weat Coast. 
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PENOUJN AND DIAL ' RANGE. 

Tasma'nia,'" Iron Company'! j/i1U&, 

The deposits of red hematite are still worked by Mr. J_ 
·C. EIlts, though severe Australian competition has been 
encountered, in consequence of which the output is tem­
porarily reduced to about 15(} tons per week. The grade 
of ore shipped bas been maintained at 67 to 68 per cent. 
without difficulty. The known deposits extend for It mile­
along the creek in the form of boulders and nodules of 
hematite from creek-level up to the edge of the basaltic> 
tablela.nd, and constitute a masa of iron ore of great. 
purity. The ore, as mined, is shipped to New South 
'Vales for flux in smelting furnaces. The nodules strongly 
suggest the transmutation of pebbly beds of sediment to 
iron oxide, and the question is whether these beds belong' 
to the Dial Range conglomerate aeries or to IOmeotheraimi­
lar strata of later age. I am disposed to think it quite pos_ 
sible that they may belong to the gravel and conglomerate­
wash series underlying the b&8&lt; and hence, may extend 
below the farm lands for a great way horioontally, though 
probably nowhere deeper than 200 or 300 feet below th" 
surface. 

Along this coast we have at least four different sources 
of iron OTe, and it is necessary to recognise these BOUrC68' 

before it is possible to properly appreciate the occurrencee. 
First, there is the outcrop at the Blythe, which may be­
regarded as a primary derivation from the granite. 
Second, the 'Iron Cliff outcrop, which· is a hydrated ferric 
oxide derived from the decomposition of iron pyrites in all 
probability, and forming the cap of a lode containing 
metallic sulphides. Third, the iron conglomerate near the 
top of the Dial Range, where the pebbles of the Devonian 
conglomerate have been converted to more or less pur& 
hematite. Fourth, the nodular iron deposita of the Pen­
guifl Creek, assumed to belong to the sub-baasltic beds of 
~ravel and conglomerate. 

Thus, it is of no uae to connect these deposits with one 
another, &8 is sometimes done, for they are distip.ct in 
OrIgln. When the iron industry is started, some of these 
Penguin deposits will be available, and will contribute in 
no mean degree to the total output. 

Dial Mm •. 
The old tunnel on Section 3190, driven north, has been 

abandoned, as well as the one driven south on Section 
a188, and a new low ad it has been started on Section 3189, 
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about 20 feet below the south tunnel and at right angl .. 
to it, being driven 130 feet S. 700 W. The rock thr?ugh 
which the drive p&sses is, or hu been, a crush breccIa of 
a granitic or quartz porphyry nature, which has been 
developed at the contact of the granite with tbe slate. At 
the entrance it has been reduced to a light-coloured clay, 
and it continues soft for about 100 feet in the tunnel. It 

, then becomes harder, carrying grey and dark patches of 
pyritic rock and white clay. ~n the. end seams ?f iron 
pyrites p&S8 ~own the face. T~llS clay IS n~t argentlferous, 
and the pyrItes does not contal1'~. · any p~eclOus me.tal. T~e 
idea is to drive right across thIS brecCia formatlOn to Ita 
contact with the slate on the west. It is at the contact 
that the best chance ofTE'rs of finding lode minerals of value, 
but the unfortunate feature in these drives is that they 
are not very deep. However, if anything like a lode is 
met with, it can be followed into the hill. From the 
appearances in the various drives, it is not probable . that 
anything of importance will be found far from either 
margin of the broken country. This shattered zone of 

, rock is 600 or 600 feet in width. There is, however, always 
the likelihood of a strong deposit of copper being found 
in depth, and this property will never be satisfactorily 
tested without deep sinking. Some fair assay returns for 
copper were obtained from ore from the old shaft on the 
north section in 1898-1900, which would warrant the 
belier that payabl~ shoots exist in the pyritic formation . 
The iron pyrites is especially abundant. It IS crystalhne, 
and good cabinet specimens can be obtained. Its preCIOUS 
metal contents are variable, being from traces up to 1 
dwt. 15 grs. gold per ton; silver, nil. The. same. varia~i1. 
ity exists with respect to the copper pylltes, m which 
usually traces only of gold .are f~und, and from .15 dwtl. 
to 3 0&8. silver per ton. ThIS ore IS often faced With a film 
of black oxide of copper. The general. looseness of the 
formation makes it possible that a good deal of metal has 
been removed in solution, and will be found in concen­
trated form at a greater depth . 

Revell', lVol'k,ng', 
On Section 2880-93 .. , and on the east side of the Dial 

Creek. The country is part of the same brecciated contact 
belt &8 exists at the Dial and Keddie's mines; but the 
precise width of the formation her~ is not known. Granit;e 
is known to the east, and slate eXISts to the west, and thll 
iigni~cant band of broken, mineralised rock lies between. 
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~r. R.8vell has driven a .cut into the hill in a aouth·ea.sterly 
dlr~tlon for. 20 feet mto the decompoeed rock, which 
carnes. h~re tron gossan veina. Where any fresh rock is 
seen, It 18 of a quartzose, hornstone-like and aometimea 
even. of ~ gra~itic appearance, and extre:nely hard. The 
gramte 18 eVidently not far off. There is none of the 
fri.a~le formation which prevails at the Dial Mine, and 
drlvmg, once the work advances under cover, will pro­
bably be slow. Backs of 100 to 200 feet can be obtained 
by extending tbe drive into tbe bill. The lode Ii .. Bat­
about 450 -and is a good deal stained with blue and 
green . carbonate of copper. The country-rock contains 
large mcluded fragments, and i. blocky, witb large head •. 
Some of the .gossaD baa been copper-bearing, and it would 
~ worth while .proving the formation, by driving into the 
hlll. If anythmg encouraging were met with, the lode 
could be furtber tooted by sinking near the Dial Creek. 

A httle ~urtber up the creek is a development of horn­
atone wIth Iron and copper pyrites on the joint faces. The 
rock is excessively hard, and not favourable for much ore 
deposition. 
. A chai!! further up the stream another cut has been put 
Ill ; also 10 ho~nstone ~reccia, 8ho~ng nice-looking goaaan 
and copper sta.ms. ThiS contact-hoe baa been traced still 
further south, but its boundaries are undetermined and 
until they arc ascertained, work will necessarily be ~ncer­
tain, and, in a measure, at random. 
. Contact lodes such &8 these are often rich, hut always 
uregular and expensive to work. The lode action which 
is disclosed on these contact properties at the Dial has 
been extensive, and the poverty of 80 much mineral 
suggests leaching and re·deposition of the valuable con· 
stituents at a lower level. This consideration points to the 
necessity for deeper exploration than has been as yet 
contemplated. Shallow working cannot be expected to 
tbrow much light on the deposits. 

Roger, and McKenna', Aline. 
This was formerly known as Hardetaff's mine and is 

situate south-west of tbe 104 acres purcbaoed' by W. 
Ruooell, west of the Leven, 3 mil .. soutb of the Dial 
Creek. 

Tbe lode outcrop on the side of the hill, one of the slopee 
at tbe base of Mt. Duncan, bearo north-eaoterly and dipo 
nortb-westerly, a.t an angle of 450 or 500. It is in granite 
roc~, and occuptes a fissure from 18 to 21 inches wide. 
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Tbe lode action has altered tbe granite on each .ide for 
about 4 feet, producing a quartz wall-rock, which borden 
tbe lode proper. Tbe lode itself consists of quartz and car­
bonate of iron, carrying iron and arsenical iron and copper 
pyritoo and glance. . 

] 

About 50 feet below tbe outcrop line, a cr088Cut adit bao 
been driven north-westerly into the bill for 200 feet in 
granite, and at 108 feet in a small lode of carbonate of 
~ron, copper, and iron pyrites, only a few inches wide, was 
mteroected and followed south for 20 feet. The lode 
passed out of the drive, and the face now shows only barren 
country. The main adit wao then deflected north, to fol­
Iowa rock (ace which was believed to be the lode wall, but 
88 nothing was found, its coune was brought back to a 
north-westerly bearing, and driving was continued in the 
hope of the lode still being ahead. After taking meaoure­
menta, the conclusion was forced upon me that the lode 
cut in the adit !!lust represent the one wh~ch crops out at 
surface, and whtch has suffered a temporary pinch. The 
?wners have now continued sinking the outcrop winZ9, and 
mtend to drive south from it. At about 30 feet down I 
am informed that the lode bao widened out to 2 feet 6 
inches, and car~ies veins of rich ore. Some samples sent 
up from the mme and taken from across the lode in the 
winze were &88&yed hy Mr. J. D. Millen , A.S.T.C., with 
the following results: -

No. I.- Copper ....... . 
Silver . . . .... . 
Gold ......... . 

2.-Copper ...... .. 
Silver . . . .. .. . 

No. 

Gold 

19'48 per cent. 
12 OM. 15 dwts. 1 gr. per ton 
Nil 
6'49 per cent. 
17 ou. 19 dwts. 8 grs. per ton 
Trace 

Sampleo of tbe iron pyritoo from tbe outcrop returned 1 
dwt. gold per ton in the Government laboratories and I 
believe 8Om~ of the copper pyritoo went higher tb~n this. 
Ore of the above quality, .. y, averaging ' 13 per cent. 
copper, would return the ownen about £4 per ton, 1e88 the 
coot of tranoport to the oea-coaot. What is wanted, of 
co~, is that the lode should widen a little and carry a 
continuou8 and good. shoot of ore. From the outcrop it it 
difficult to oay how the lode will behave in depth. The 
queolJion can only be settled by actual work. 

The country BOuth and east of this mine is unalienated 
mineral land, and 3 mil .. south are tbe copper deposito on 
Walloa Creek i~ ".'etamorphic slate strata striking nortb­
eaoterly and dlppmg 8Outh-eaoterly. Tbe whole district 
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bordering the Dial Range on its eASt side has been imper­
fectly prospected, and the discoveries which have been 
made have been imperfectly developed. 

PENGUIN COAST-LINE. 

The old Penguin and Neptune mines a.re still in their 
abandoned state, and I doubt whether any renewal of 
work would be judicious, unless at a reaaonable depth. 
The country-rock is meshed with veinleta in & way which 
debars profitable work at the depths at which mining haa 
been carried on here, and the only chance is by getting 
down below this fractured zone and proving the lode 
channel in depth. The constant percolation of water haa 
probably aaaisted in taking the richer elements of the lode 
to a lower level, besides which, the lode channel will moat 
likely be better defined lower down. The variations in 
.... y returns point very strongly to leaching having taken 
place. Shafts sunk 300 or 400 feet would give access to 
the formation at & depth which would disclose its real 
na.ture. These beach mines attract the attention of every 
one travelling along the coast, and one hears fabulouo 
tales of their silver values. When one examines the out· 
crops and all tb&t there is to &eo above ground (for the 
underground works are flooded), the impression left is not 
oncouraging. But the case is not so bad as it seems at the 
first glance, for drives only 50 and 70 feet below the 
surface do not prove anything. They might just aa well 
have not been driven for all the r .. ults to be expected. 
From the work done, however ( .. pecially by Mr. Ellis, at 
the Neptune Mine), we see that the ore yields about i 
oz. silver per unit of lead, which is a low silver ratio. Mr. 
Montgomery's samples returned nearly 3 ou. silver per unit 
of lead from the Penguin Silver Mine, but the ore was 
unusual, 'for it contained 2'5 per cent. nickel and O'S per 
cent.. cobalt. We have really nothing but shallow burrow­
ings and impoverished outcrops to baae any calculations 
upon, so that I do not see that there is &8 yet any reason 
for despair. 

Par.on', Outcrop. 
Mr. Parsons has an outcrop of nice-looking goasan lOuth 

of M. Clarke's 33 acres on the Penguin Creek. It comists 
of ferro-manganese and limonite, but the samples which 
I have tried do not contain any r.recious metal. This dis­
covery seems to be on the stnke .of" an ironstone reef 
running out to sea west of Penguin Point. It is apparently 

) J ) J 
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& replaced quar.tzite. At some points in its course it is 
not at all unlikely to be auriferous. 

From the preceding, it will be seen that there are poten­
tialities in the Penguin and Dial Range district, po88ibly 
convertible in the future into actualities . . Sooner or later 
the iron deposits will be more valuable than they are at 
present, and any successful work, either on the beach lodes 
or in the ranges, will give a powerful stimulus to the 
district. The district lies at present in the backwater of 
the stream of exploratory and industrial mining, but there 
is really nothing in the surface indications or in the 
shallow work results to forbid, but on the contrary J a good 
deal to warrant, the expectation that mOle thorough 
exploration and deeper work will reveal payable copper 
and silver deposits at more than one point in t~i8 rather 
wide area. 

FORTH. 

Basaltic agricultural land caps the hills on either side 
of the Forth Valley. The volcanic sgeet, however, forma 
only a thin covering of the ancient rocKs, which have been 
cut down into by the stream and are exposed on both 
aides of the picturesque river gorge. The country has 
not been surveyed geologically, and . hence the strati­
graphic relations of these rocka are not known, but from 
their lithologic char&eters and aspect there is reason to 

. believe that they belong to our most ancient series, viz., 
Pre-Cambrian. 

I spent a day at Hamilton-on-Forth in 1903, and 
another day on this journey, and in this space of time 
could only cursorily note the geological features of the 
country, which, however, ate replete with the interest 
which necessarily att&ehea to the ancient foundation rocks 
of the island, 

Opposite the township, and on the west bank of the ' 
river, is a crag of white quartzite, forming a belt flanked 
on the west by mica quartz schist, which runs north and 
south and dips westerly. About ! mile south of the 
township is an intrusion of serpentine rock about 200 feet 
wide, which seems to follow the general strike of the 
country, a little west of north, as it re-appears on Mr. 
Smith'. estate of Westwood, near the couto Half a mile 
further south a beautiful garnetiferona hornblende schist 
is seen in Mr. Field's garden along the road, and t mile 
further a reef 6 feet wide of lIesh-coloured vitreous quartz 
occurs at the water's edge in the same band of schist, which 
~ here very ferruginous and specked with iron and copper 
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pyrites. At the Devonport waterworks intake on the­
Forth is a dyke of felspar porphyry* of reddish-hrown 
colour, about 3 chains wide. Immediately aouth of the 
waterworks building alate comes in with a N.-S. strike. 

Cooper-Smith's Iron Formation. 
This is on Mr. Cooper-Smith's farm, a mile north of 

the waterworks. Near the farm-house is an outcrop of 
ferruginous quartzite, forming an iron ore deposit exposed 
for about 25 feet in length by 10 or 12 feet in height, and 
another outcrop, rather impure, occurs on the low flat to 
the west.. East of the quartzite, the strata consist or 
soft, wavy schists, with lamince and eyes of quartz, chang­
ing in parts into graphitic schists. On this bed-rock floor 
of schist and quartzite rests a body of wash with large 
rounded stones. Colours of gold are obtainable in this 
wash and the river bed. The high flat field to the east. 
is all wash. Basalt caps the hills on either side of the 
river, and careful examination would no doubt make it. 
possible to distinguish between the older drift, which was 
once protected by the basalt covering and the modern 
shingle of the River Forth. The older wash might very 
well contain a payable run of gold. The lower flat border-· 
ing the river is probably modern. 

The iron ore is too impure for economic purposes, and 
is 80 irregular in its segregation that suffici~nt quantities: 
could not be relied upon with any degree of confidenceh 

About 300 yards south of the house is a gossan' forma­
tion in the bank of the river, which is said to pass over 
to the western bank. It looks very much like a lode. The 
rock in which it occurs is not visible, but micaceous achist. 
or quartzite exists between it and the other iron ore. The 
outcrop is not opened up sufficiently to see exactly what. 
it is. 

Barrington Copper M .... ne. 
This is situate about 3 milea aouth of the angle made. 

by the junction of the River Wilmot with the Forth, and 
is reached by a foot and bridle track through the bush 
from the bridge at the junction. South of the bridge, th ... 
rock is an ancient metamorphic sandstone or greywacke l • 

of a massive habit, somewhat simula.ting an eruptive rock .. 
It extends for some distance. The mine was started 

* Feiaite-porphyry (Rosenbusch) = a variety of quart. por­
phyry, in which the porphyritic crystals are felaparJ not. 
quarb. 
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twenty-five yean ago by a local company. consisting of 
. Barrington, Don, .and Forth people, and registered Feb­

ruary 16, 188l. 
A tunnel has been driven into the hill at creek-level for 

nearly 4()()' feet in a north-westerly direction on the coune 
of oI&te etrata (dipping lOuth-westerly). The end has 
pa.ed under an outcrop of gosasnoua slate occurring a 
couple of hundred feet higher up the hill, and on which 
a shaft has been sunk for 30 feet. The end of the tunnel 
is upwards of a chain north of this gosasn, but no lode has 
been intersected. Three crosscuta have heen driven from 
the tunnel at intervaia in a lOuth-westerly direction. Th_ 
crOllCUta have touched a parallel belt of hard pebbly sand­
atone or breccia, which is al80 seen outside the tunnel 
entrance to the west. The first ODB intersected a flat vein, 
1 foot :to Ii foot wide, carrying a little copper pyrites 
&IIOCiated with baryta and siderite, as well as vughy 
quartz.. This was followed for lOme dystance by .. drive 
parallel to the tunnel. A croaacut 50 feet ahead of the 
end of this drive failed to pick up anything ; and a cr088-
<cut . was driven , from the tunnel north-easterly to see 
whether the mineral continued in that direction. Nothing, 
ho,wever, was met with, beyond a little baryta and specks 
of pyrites_ I am told that 9 cwta. of copper pyritic ore 
W&I obtained. 

. Higher up the hill beyond the g088&n outcrop is another 
occurrence of g088&D, on which a shaft hu also heen Bunk, 
but haa passed through it. A small cut to the weat has 
alao traversed it. It has .. nice appearance, but is 
apparently superficial and irregular. It is in slate country, 
.and near the conglomerate or ·breccia contact. My 
·samplea, . aaaayed by the Government Analyst, yielded 
neither gold nor silver. 

The occurrence of mineral here cannot be well under­
_tood without a knowledge of the geology of the country 
"est of the breccia formation, aa the latter may poasibly be' 
.a Ihattered contact zone bordering an intrusion of some 
eruptive rock. In that direction there is a rock stained 
green with chrome, but it is too badly preserved for identi-
6cation; still further weat I was told there is gabbro, and 
then alate auooeeds again. 

About 300 feet above the creek is a b088 or crag of 
pebbly quartzite, with segregation. of quartz. And at the 
crown of the hill, Mr. Lealie Smith haa ,sunk 9 feet into & 

iavourable-looking goaaan, which, however, haa probably 
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been derived from the country-rock, into which it BeeDlS 

to merge. Samples assayed in the Government laboratories 
ga.ve negative results for gold and silver. 

Some sort of lode action has evidently taken place at 
this mine, and produced the lode minerals, baryta, sider­
ite, and copper pyrites. The latter may be ..... n acattered 
in the breccia, but so far all the proopectilig has not 
reyealed anything in the shape of a solid lode. The pre- . 
valence of pyrite in the country-rock may &CCOunt to lOme 
extent for the abundant gOssaD. My examination of the 
outcrops and work done resulted in an impression far from 
inspiring, but &8 said above, there is an unknown factor 
which may yet lead to some discovery in the breccia belt. 

CONCLUSION. 

From the above, it will be seen that the North-W .. t 
Coast is a mineral area, in wh·ich certain belts of country 
occur posse88ing indications pointing to the emtence or 
deposits of economic value. Min .. Bhowing payable con­
centrations of iron and copper have already heen opened 
at Stowport, Blythe, and Penguin. And there are other 
places where mineral has been uncovered, b'ut not yet 
in sufficiently remunerative quantities. With 80 many 
indications, surprise is sometimes expreaud that not more 
diacoveri .. are made. But the diBtricta bave not bad their 
fair sbare of prospecting, and when money haa been 
expended, it haa often been laid out improperly and uae­
l ... ly. Work, too, haa been intermittent, and often 
Beparated by long intervalB of time. The diatricts are r.iIo 
largely agricultural, and do not po ..... proBpecton of the 
right atamp. The geological conditionB for ore deposita 
are present, and I do not doubt that min .. will gradually 
Bpring up, but lod.. will not be found indiacriminately 
distributed all over the coast. I have endeavoured in this 
report to Buggeat the zon .. in which aearch Bhould be mad •. 
These ancient rocks are often extremely hard and tight, 
and not favourable for ore precipitation, except along 
certain linea of weakness. These linea require to be BOught, 
followed, and examined intelligently and well. Unfor­
tunately, such work takes time, and in nine C&I88 ~ut of 
ten, is unremunerative from a bread and butter point of. 
view. In the tenth case it ia BUcceaaful, and the reward 
is not to the discoverer alone, but is shared by the­
inhabitants of the district as well .. by the State at large. 
It ia thiB sort of work that ia wanted on the North-Weet 
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Coast. A cursory trip into the bush will not do. Intelli­
gence, perseverance, and financial support are the 
requisites. . 

The great granite contact area at the base of the Dial 
Range is one which is well worth exploration. The reason 
w by such zones of country are specially favourable for 
mineral deposition is because after the heat generated by 
the intrusion of the eruptive mass has subsided, the COD­
sequent shrinkage tends to leave an open space more or 
less between the intrusive rock and the l'ock upon which 
it impinges. This space is seized upon by the metal-bear­
ing solutions and vapours, which also penetrate th~ adjoin­
ing strata, so that ore deposits are produced Dot only at 
the actual contact, but also some distance away. Subse­
quent earth movements often follow these lines, which 
bave become lines of weakness, and this faulting prepares 
the channel anew for the further introduction of metal­
bearing soh!tions. The intelligent miner therefore looks 
upon these contact zones with favour; and it is because 
the above-described indications are 80 pronounced at the 
Dial that a hopeful opinion of the future of the district 
may be entertained. 

The ores of the copper mining field of Stowport and the 
Blythe are not exactly contact deposits, though the lode 
action is connected with the proximity of the granitic 
m&8S. It is the nearness of the eruptive rock, with all its 
mineralising signs, which inspires those who are mining 
here with the confidence arising from the knowledge that 
they are working in the sort of country which is relied 
upon elsewhere as fa.vourable. 

So many residents along the co&st extended to me h08* 
pitality and assistance, tha.t I cannot mention them all 
by name, but I beg bere to thank them cordially for their 
kindness. 

I have the honour to be, 
Sir, 

Your obedient Servant, 

W. H. WALLACE , Elq., 

W. H. TWELVETREES, 
Government Geologilt. 

Secretary lor Mines, llobart. 
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