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IUm DUCT ION 

Dominating the topography of the central 
north-west coast is a group of peaks and ridges known 
as the Dial Range . Along this portion of the coast, 
between Devonport and Burnie, the rich basalt plateau, 
which in places reaches the sea, ascends to a height 
of several hundred feet , but the Dial Range because of 
its compositIon of hard West Coast Range Conglomerate 
rises to about two thousand feet . 

The country flanking the range has long been 
known as a potential mineral field .d since Charles 
Gould in 1867 first described portion of the field many 
geologists have visited the area and many reports 
dealing mainly with individual prospects or minerals 
have been written but, strange to say, no comprehensive 
report of the field has been compiled neither have any 
geological maps of the area been prepared. 

This is an area of contrasts. It is probably 
the most ao ~essible mineral province in the whole of 
Tasmanial that is to the fringes. But, in the centre 
of the area, where roads and tracks do not penetrate, 
the country is rough and broken and covered with dense 
secondary scrub . Then too, practically every aore of 
the surfaoe has been prospected and small holes, trenohes 
and adits abound but scarcely anything has been done to 
test potential ore bodies at depth. A wide variety of 
minerals of economic importance hav been recorded 
including those containing cop)er, gold, zinc, lead, tin, 
barium, manganese and iron, yet, except for some iron 
oxide obtained at t he beginning of the century from 
Penguin Cree~, production has been negligible. 

Beoause of all thisl a survey of an area 
approximately fifty square mi es in extent has been 
undertaken and a geological map and sections of this 
country have been prepared. 

PREYIOUS LITERATURE 

The first recorded geological report . is that 
of Charles Gould in 1867. Gould's investigations were 
mainly concerned with the nor tv coast line between the 
Forth River and Penguin Creek and he mentions the 
occurrence of conglomerates, schists, breccias and clay 
slates (all of which he calls Silurian) as well as 
Basalt. He gives a list of minerals discovered in t he 
district including oxides of iron, iron pyrites, 
manganese, barytes, oopper ores, zinc blende and galena 
and states that this "Distriot appears likely to prove 
the most valuable one in the Colony". 

Between this time and the visit of Thureau 
in 1881, several prospects had been opened up and 
development \-/ork had taken place at the .t>enguin, eptune 
and Devon Consols Mines . Indeed most of the wor ings 
at t he first two mines were already flooded. Thureau 
describes these workings and the various lodes and rock 
types but makes no correlation between these rock types 
in relation to age or structure . In 1884, he again 
visited the area and wrote a short report in which he 
recommends that some diamond drilling be com~enced. 
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The first comprehensive report on the 
district is by Montgomery in 1895 but though he 
describes the stratigraphy generally he does not 
provide a map. He calls the lowest beds Cambro­
Silurian but does mention the possibility that some 
of the lower beds may be Archean. The Cambro-
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SiluDbn beds consist of quartzites, schists, sandstones, 
slates and limestones and these are oVerlain by the 
Dial Range Series (Upper Silurian to Devonian) of 
conglomerates, slates, tuffs, telsites and breccias . 
Thus he enlarges the Ordovician beds (his Dial Range 
Series) with the addition of oertain members, tuffs 
and breocias, of the Cambrian (his CambrO- Silurian) 
and places the boundary at tho Neptune Mine . ie appears 
to include the Cambrian lavas and intrusives with the 
Tertiary basalt. By this time (1895) the northern 
portion of the field was being intensively prospected, 
and Montgomery, as \Jell as describing the Penguin , 
Neptune and Devon Consols Mines, writes on several 
prospects particularly those in the pyritic depOSits, 
south east of Mt . Hontgomery and the iron oxide 
deposits to the ~Test of the area. He reaches the 
conclusion that although not much oncouragement has 
been received to continue development work, it seems 
clear that there are lodes and indications of minerals 
and that further prospecting may result in good 
discoveries. 

In 1898, J. Harcourt-Smith reported on 
developmental work that had been undertaken since 
Montgomery'sv.lsit. This had been carried out at the 
Penguin Mine near the Iron ClUfs and at Keddies and 
the Dial Mine . Production of hematite from Penguin 
Creek had begWl. 

In 1903 and again in 1905 reports on the 
area were made by W.R. Twelvetrees . In his earlier 
report, Twelvetreas is the first to mention the 
porphyries, which occur so widely to the east of the 
Dial Range and the red granite to the west of the Range. 
He states that tho porphyries are dykes and prolonga­
tions of the main granite mass and that the quartz veins 
at the Neptune and Penguin Mines proceed from the same 
source . The Dial Conglomerates, he conSiders, differ 
from the I-lest Coast Fange Conglomerates, although of the 
same age (Devonian) and have been laid down after the 
granite intrusion. He describes the mines and prospects 
visited by earlier investigators and also some new ones, 
viz . Russells, Badgers, Lady Braddon , Copper Creek. He 
concludes that although inspection only showed superficial 
and oooasional occurrenoes geologioal factors are favour­
able for the deposition of ore on a large scale . In his 
later report, Twelvetrees describes further work done 
at Penguin Creek, Iron, Dial, Revells and Russell s 
Workings. ' 

In 1909, W.H. Twelvetrees, in Bulletin o. 5, 
describes areas adjacent to this but touches on the 
geology of parts of this field and includes a description 
of the 60pper Creek Mine . 

Sinoe 1909, no printed reports on this area 
speoifically have been prepared but in "The Iron Ore 
DepOSits of Tasmania", Mineral Resources o. 6, published 
in 1919, Twelvetrees gives an account of the Penguin 
Creek Deposits, the Dial Range DepOSits, the Iron Cliff 
Lode and the Manganese Ore at the Dial Range . 



The following Departmental typewritten 
reports have been pr pared from time to ti~e 1-

Dlal Range Iron Cllff Mine, A.M. Reid, 1923. 
Barite in Tasmanla, F. Blake, 1928. 
Grooms lip, near Penguin, P. B. Nye, 1931. 
Land Slips near Penguln, P. B. Nye, 1931 . 
Manganese Deposits in Tasmania, P.B. Nye , 1933. 
Dial Range Manganese Deposit, F. Blake , 19~O. 
Penguin Pyrite Deposits, F. Blake, 19~O. 
Some iron Deposits in the 

vicinity of Burnie, Thomas & Henderson, 1~3. 
Dial Range Manganese Deposit, It II 1~3 . 
Pyrlte Prospect at Dial Creek, Hughes & erard,1952 . 
Iron Deposits at Penguin Creek, Hughes, 1952. 

LOCATIO ND ACCESS 
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As some limlt had to be imposed on the area 
examined, it was decided to adopt the following boundariesl-

To t he north .. 
To the east -
To the west ., 

To the south .. 

Bass Strait 
Th Leven River 
The basalt plateau, roughly corresponding 

t o the Penguin - Riana Road 
The area previousl y mapped about 

Gunns Plains. 

This, then, an area t 'felve miles (in a north-south 
direction) by six miles, covers all of the known mines 
and prospects in this district, but it should bo noted 
t hat an extension to this mineral province occurs round 
the Cop) er King Mine to the west, separated from the 
area investigated by SOme five miles of basalt plateau. 

In the north of the area, almost along the 
coast line, run side by side the Bass HighlTay , a sealed 
road, and the main north-western railway line . These 
pass through Penguin, a town of sevoral thousand people, 
once a small seaport but now, due to the destruction of 
the Breakwut8r, dependent for shipping on Ulverstone, six 
miles to the east, or Burnic eleven miles west. Penguin 
and Ulverstone are also connected by the macadamised 
South Road which runs about a mile from the Coast. 
Branching from the South Road about a m!le from Penguin, 
a road runs outh along the route of the old Dial Track . 
This can be followed by car for three miles, skirting 
.t he eastern slopes of Mt. Montgomery. From here the 
Dial Traok is easily followed to Dial Creek but beyond 
this it is entirely overgrown. From Penguin south, 
the Iron Cliffs road can be fol l owed for about six miles 
passing through some»olated patohes of rich basalt 
country. 

From Penguin to the south, on the other side 
of Penguin Creek, a sealed road runs to lUana (8 miles ) 
and beyond thiS, by macadamised road, a further three 
miles to South Riana. Between Riana and So~th Riana, 
various roads lead south and east to farms, abandoned 
farms and selections, while beyond Sout h Riana, roads 
lead to Upper Natone and Lpyetea. There is no direct 
road connection at present between the low lying country 
at Gunns Plains and the plateau oountry south of Riana. 
By passing over farm lands, to the south of the area 
examined, oars may get through in good weatherJ a pack 
trac~ further north 1s a direct link between these two 
settlements . 



In the eastern portion of the area, there is 
no through road from north to south. From the South 
Road, tho Lobster Creek Road follows the Leven River 
for about two miles to Mr . Bowden's farm. From here, 
an old tram route, now very overgrown may be followed 
on foot for four and a half miles to Mr . Purdon's farm 
situated on a big bend of the Leven and connected by a 
good road to Iiorth Motton. There are no other roads 
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on tho eastern bank of the Leven until Gunns Plains is 
reached but north of this settlement the road runs along 
the west bank of the River and at three miles a bridge 
crosses to a farm. 

The whole of the central part of t he area which 
includes the high peaks of the Dial Range and Mt. Duncan 
1s devoid of car roads but there are certain Forestry 
r oads and tracks and logging roads, some of which are 
passable by jeeps. 

The Leven, between Ulverstone and Gunns Plains, 
is bridged in three places but it should be noted that 
the only link over which traffic can pass betwe n the 
north west coast beyond the Leven and the rest of Tasmania 
is by the bridge at Ulverstone . 

TOPOGRAPHY 

The Dial Range is a distinct and dominant 
physical feature of the north west coast and forms the 
highest ground anywhere adjacent to the coast itself. 
This is largely due to the occurrence of thick beds of 
est Coast Range Conglomerate, which, because of its 

hard massive character, is the rock comprising the 
summits of many western Tasmanian mountains . 

The Dial Range itself extends from a point 
about three miles inland from Penguin in a direction a 
little west of south for six miles . About the centre 
it is broken by a deep valley formed by two large faults. 
The average height of the Range is fifteen hundred feet . 
An offohoot from the northern end of the Range is Mt. 
Montgomery, a very distinct peak of over 1,50U feet on 
which is a Trig. Station. The highest and most prominent 
peak of all is t . Duncan which rises to 2,200 feet and 
forms an offshoot to the east of the northern part of 
Southern Dial Range. 

Tho different structural arrangements of the 
rock types in the south of the erea give rise to a 
different type of topography; that is a series of smaller, 
conglomerate topped ridges, more or less parallel in a 
general northerly direction. An exception is the rather 
prominent ridge which rises from the Leven near Purdon's 
farm, as this ridge is composed of hard siliceous chert. 

The streams are all in a fairly youthful 
state and except for small patches along the Leven 
River, have no alluvial flats . The Leven is tidal 
up to the end of Lobster Creek Road, that is for about 
sixmilos from its mouth. In the northern and central 
part of the area, all streams to the east of Dial Range 
flow into the Leven River and all to the west into 
Penguin Croek. In tho southern par t, beoause of the 
irregular topography, there is no well defined stream 
pattern, and, \1hlle most of the water finds its way into 
the Leven, some to tho west eventually goes to the Blythe 
River. 
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The basalt plateau is a distinct topogr aphical 

feature of th north-west coast. The western edge of 
this area follows such a plateau, which, with minor 
undulations gradually rises from a height of 300 feet 
near the coast to 1,0)0 feet near Riana, eight miles 
inland . Another smaller basalt mass parallels the 
coast, rising to a maximum height of nearly ~OO feet . 

!pe rainfall over this area increases quite 
considerably as the coast is lott. At lJlverstone, the 
average annual rainfall over the past fifty years has 
been 3779 oints, whoreas at Riana, only eight miles 
inland but a thousand feet higher, the average is 
~989 points . Reoords have been kept at Penguin only 
from 1937 to 19~5, and during this period the aver age 
annual fall was 1.5 inches greater than at Ulverstone. 
Penguin stands closer to the Dial Range than Ulverstone 
and this probably accounts for the slight increase . 
Average monthly figures for Ulverstone and Riana are 
as follows :-

Mo, th Ulversto e Riana 

January ill 185 
February 271 
March 197 227 
April 285 ~~ Hay ~50 June 83 637 
July ~82 731 
August '+33 571+-
September 3~3 531 
October 3 7 395' 
November 2'+6 285 
December 222 209 

Year 3779 '+989 

GEOLOGY 

~e-ca brifD. About two miles we t of 
Ulverstone s a sma! rooky island, co ected at 10w 
tide to the mainland. This is Goat Island and it 
has become quite famous to geologists because of its 
splendid outcrops of conglomerates contabing stretched 
pebbles . Those pebbles are mainly quartzite but the 
matrix is a quartz mica schist and the shearing has 
affected pebb1es as well as matrix. In addition to 
the conglomerates, the Pre-Cambri n beds here consist 
of mica-schists and quartz-mica schists containing 
narrow beds of quartzite and many irregular veins and 
bunches of quartz . In the conglomerates, the ratio of 
pebbles to matrix varies considerably. In some places 
almost the whole rock is composed of pebbles and then 
there is a gradual decrease until the rock can be called 
a quartz-mica schist with no pebbles at all . Outcrops 
of these rocks can also be seen further inland, on 
either side of the South ~oad on the Ulverstone side of 
the Lobster Creek Turnoff . 

Although genorally agreeing in strike with 
th rocks tnat overlie them, these Bre-Cambrian rooks 
have suffered uoh deformation prior t o t he last groat 
regi nal f?lding, that crenulations and minor folds 
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are apt to conceal their true strike and dip. 
However, generally speaking they appear to strike 
more to the lfest than the Cambrian bed8' On Goat 
Island the average strike is about 330 , but on the 
shore on either side, strikes of 50 to 300 were 
reoorded. The dip is to the west at angles of ~50 
to 80°. Inland, near Myrtle Creek, strikes were 
fairly constant to the north-west ,dth dips to the 
south-west of 2,0. 

Beyond aaying that they belong t o the 
Proterozoic Era, it is not possible to correlate 
these rocks with others of exact age groups. It 
has been thought that these schists and conglo~erates 
belong to a series which in the Nest of tho State 
are overlain unconformably by quartzites of Pre­
Cambrian Age and therefore they have been placed low 
in the Proterozoic . To the west of this area is a 
younger group (the Carbine) which may be the top ot 
the Pre-Cambrian and are certainly younger than these 
Goat Island rocks but here these latter are overlain 
by purple Dundas slates. 

C mbri;q. xcellent sections of Cambrian 
rocks are exposed along the coast line from just eaet 
of Lonah Point where they succeed the Pre-Cambrian 
unconformably to where at Penguin they are themselves 
succeeded with slight unconformity by Ordovician 
conglomerates. Thi section contains the Cambrian 
portion of the eastern leg of the great Dial Syncline 
and, even allowing for minor folds and faults, the 
thickness of the beds amounts to over ten thous nd 
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feet. The actual contaot of the Pre-Cambrian and 
Cambrian rocl{s is obscured by a basalt flO\~, but, whereas 
the predominant strike of the Pre-Cambrian rocks is to 
the west of north, that of the Cambrian and Ordovician 
is generally oast of north. The younger rooks do not 
show the contortions and minor foldings and crenulations 
of the schists. The lowest Cambrian rocks, then, are 
well bedded slates, purple, black and white in colour, 
whioh, near the base of the series, have suffered intense 
si11cification, so that in places they may be termed 
"oherts". F irly low in this series are narl'OW beds 
of volcanic breCCia, sometimes only an inch or two in 
thickness. 

Just opposite Lonah and a little west of the 
three islands off Lonah POint, the Cambrian igneous 
rocks appear. Although these have been described as 
all Cambrian lavas, it does seem probable that certain 
intrusive mecbers also occur. These igneous rocks are 
very widespread in this section and outcrop along the 
coast as far as Barkers Point, that is over a horizontal 
distance of 100 chains. The typical rock type is a 
darl{ blue fine grained igneous rock, ruther resembling, 
in hand specimens, the Tertiary basalt. Ho /ever it is 
lighter in colour, shOlTS signs of shearing, contains 
pyrite inclusions and occasional narrow quartz veins and 
laoks any apparent olivine or zeolites . Included in 
these lavas or intrusions are numerous blooks and smaller 
pieces of slates, mainly purple slates, in area up to 100 
feet square. 

Just east of the old Neptune Mine , the lavas 
are succeeded by wide beds of volcanic breccia and tuff 
again containing large blocks of slate. The breccia 
varies greatly in the size of its fragments, grading 
from pieoes more than an inch square to a fine grained 
tuff. These beds continue for about ~ chains horizontally 
when more igneous rocks occur. Near the top of the 
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series are again breccias and tuffs and, right on top, 
more slates . 

On the western leg of the syncline, the beds 
near the top of the Cambrian are rather different . 
There are good outcrops of typical purple slates but 
surrounding them, and sometimes continuous along t he 
strike with them, are massive white and purple quartz­
ites, often containing hematite . These may represent 
silicified tuffs which were laid down on an eroded 
slate surface . 

The Cambrian rooks, then, in this area 
comprise slates, cherts, tuffs, breccias and igneous 
rocles, mainly lavas but with some intrusive phases . 

The slate are by f ar the most common rocks, 
occurring both at the top and bottom of the seriesl 
but in many cases they have been partially or whol y 
s ilicified to cherts. These cherts which are dar ish 
in colour, ~eather to a pure white and partioularly 
in the south-east form very distinctive hills and 
prominent outorops . The effects of this silicificat10n 
can be clearly seen in cuttings along the Lobster 
Creele Road. ~here t he road first meets t he river, are 
chocola te slates, sometimes ,1i th not well defined 
cleavage . A few chains further on the f1rst effects 
of silicification may be seen where normal slates 
occur among rather irregular cherty masses . About 
half a mile further, ho\#ever, t he sllicif1cati .n is 
complete and cherts of a deep grey to purple , but which 
weather white, outcrop in small cliff faces alon the 
road. Sometimes, in both slates and cherts, the 
cleavage is well developed; some times it is hardly 
apparent . JOinting, in more than one direction is 
sometime well developed in the cherts, so that they 
readily break up into small many-sided fragments . 

I t is not posSiblet on this Bcale at any 
rate, to map the breccias and tuffs as distinct from 
the slates and cherts. This is bee use, in PlaceS

l the volcanic material has been deposited round smal 
hills and outcrops of slate so that not even along the 
strike are the beds distinot. TIlese tuft and breocia 
beds although sporadic are quite common allover the 
area and oontain fragments varying in size from micro­
scopic to over an inch in diameter . The finer grained 
tuffs are often silicified , but rarely is there any 
silicification of the breccia. Although the tuff beds 
are sometimes mineral1sed (mainl by pyrite) it is in 
the breccia beds that the most intense mineralisation 
has ocourred, and in places the brecc1 , both fragments 
and matrix, 1S almost wholly replaced by pyrite. 

The Cambrian igneous rocks, although extensive 
along the sea coast are subordinate in extent in all 
other parts of the area, except along t he Leven just 
north of where the Gunns Plains Road descends to it . 
On both sides of the River are splenJid outcrops and 
here t he rock appears to be a lava. In ~laces may be 
seen pieces of chert and quartzite embeddeu in the 
igneous rock and in one place a narrow quartz vein 
traverses the rock. 

Geologist G. ~erard has examined thin 
sections of these (and other rocks from t his field) 
and he describes a piece from the ri~er bank (29UlO) 
"Fine grained dark greenish- grey rock. Inter-granular 
texture . fhe prinoipal minerals are telspar and 
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augite together I~ith a brownish or greenish coloured 
glass which has become devitrified to give an obscure 
microcrystalline texture. The felspar occurs in 
laths and needles sometimes in ophitic relationship 
with the augite . The augite is faintly coloured and 
shows \Teak pleochroism in green and neutral tints . 
The rock is an andesitic lava . " This piece is typical 
of the igneous rock outcropping in this locality and 
this petrographic description together with field 
observations tends to indicate that these rocks are 
indeed lavas . lIowever, examination of sections cut 
from rocks along the shore indicated that there are 
also intrusive phases, as 29Ul4 "Fine grained panidio­
morphic rock conSisting of:- plagioclase felspar in 
short interlocking laths without preferred orientation 
lamellar tWi!"..ning; augite, colourless equidimensional 
crystals often showing twinning; chlorite as bright 
green ragged patches showing strong pleochroism and 
anomolous interference figures; iron ore in opaque 
irregular masse and skeletal crystals . The rock is 
a dolerite . " However, lavas are also present as 29U15 
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"Very fine grained contact rock. The rock is in igneous 
contact with a very fine gralned siliceous sediment. 
Panidiomorphic texture. Principal minerals are: -
augite in equidimensional cryst Is, felspar in minute 
laths and needles, iron ore in disseminated cubic 
crystals . These minerals are in a fine grainod matrix 
rendered cloudy by alter tion products . Thore are cany 
small veins and patches of carbonates and felspathic 
material," 

At the end of the road leading east from Riana 
is an abandoned faro on which there ocours a curious 
rock type; not in outcrop, unfortunately but in large 
boulders scattered over a flat area some 40 by 10 ohains 
in extent . This is a course grain greenish roole 
containing large well developed phenocrysts a"d in thin 
section appears as fo110\1s - (29U5) "Tho texture 1s 
hypidlomorphic . A serivised felspar in euhedral 
crystals is the prinCipal mineral . Euhedral augite 
often altered to hornblende and chlorite equnlly prominent. 
Interstit1al quartz is common. rhe principnl accessory 
mineral is ilmen1te, 1 rgely converted to hite opaque 
leucoxene . Tho rock is a quartz gabbro." This rock 
has been map, ed with t e Cacbrian as it is most likely 
to represent, in spite of 1ts plutOnic appearance, an 
intrusive phase of the Cambrian lavas . 

Ordovician 

West Coast Range Conglomera 0 S ries. The 
base of this series can be well observed 1ntliO places . 
In a railway outting almost in Pengu1n to the west of the 
synclinal axis, may be seen those rocks striking at 150 
and dipping east at 600 and overl ing the C~3brian slates 
with slight unconformity . The base of the Ordovioian 
contains a narrow broccia bed before pas ing into the 
more normal oonglomerates . On the west bank of the 
Leven and just north of Bunns Plains i~ an excellent 
section of a fold . Here the Cambrian and JrJovician 
rocks appear conformabl~ and a series of samples m y be 
gathered showing a gradual tranSition from slate to 
conglomerate through first fine and then coarser broccias . 
Beyond the end of Iron Cliff Road, where Penguin Creek 
flo~s through a deep gorge, may be seen patches of slate 
surrounded bi large masses of conglomerate on the sume 
strike. This seems to indicate that these conglomerate 
beds ~ere laid down on an uneven surface. 



I 

.- ~ ---.....-.. 

86 
t the begUL~ing of this century the Dial 

Conglomerate, as it vas then called, was thought to 
differ from the conglomer te forming DO many of the 
West coast mountains. However, t,le two agree so well 
both lithologically, structurally and stratigraphically 
that there can be little doubt tha t they are one and the 
same series. 

This series then, consists principally of 
conglomerates, often pink or urple in colour, but 
so~etimes white and the assooiated quartzite beds . 
The pebbles whioh vary in size up to 2" in diameter 
are usually composed of ohert and quartzite and are 
well rounde except near the base of the series where 
they are quite angular . ematite is common among 
these rocks. ~ometi tne pebbles, sometimes the 
matrix and sometimes both are replaced by the red iron 
oxide. 

Caroline re k ' eries. This is apparently 
miS Sing in t h s istrict and the est Coast Range 
Conglomerate is succeeded directly by Gordon River 
Limestone. ' 

Gordon River Li ston . The outcrops of these 
rocks begin in the extreme south of t uis area and have 
been fuJly desoribed in my report on the Gunns y~a1ns 
Area. Any l imestone that may have occurred above the 
conglomerate further north has long since been removed 
by erosion. Indeed there are no sediment ry rocks , 
other than tho Tertiary, younger than the Ordovician. 

Terti?ry to Recent 

The outpourings of Tertiary basalt along the 
old sea coast plain blocked t e T rtiary Lev n at a 
point about two and a half miles inland . This caused 
the River to deviate considerably to t he east and left 
Tertiary sands and gravoIs high and dry along the old 
course . These may be followed from t he Lobster Creek 
Road to north of the South Roa and their course is 
clearly indicated by numerous gravel pits . On tn~ sea 
coast, e st of Lonah, t ho gravels have been baked by the 
b salt to form thin bods, immediately below it, 0 hard, 
siliceous, grey con610merates. 

Patohes of recent river alluvium occur from 
place to place along tIe Leven but, except at Gunns 
Plains, these patches are never ver y large in extent . 

Igneous Rocks 

DevOni!!. 'To the south- west of t his area and 
extending m ny m~es beyond it, a large portion of the 
ranlte batholith ap~ears at the surface . This is a 

coarse grained, pink granite, containing large crystals 
of red orthoclase and whit plagioclase, as well as 
quartz and biotite . This granite is very similar to 
the well known Coles Bay Red Granite but the orthoclase 
is a little lighter in colour and t her e ap.'ears to be a 
higher roportlon of plagioclase . 

The PorphYries 

This is an extremely interesting but rather 
puzzline suite of rocks . -Ner since geologists in 
Tasmania first commenced the stratigraphical correlation, 
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the porphyroids, in which these porphyries I.,ere 
included, have been the subject of considerable 
debate as to their place in the geological succession. 
The pre~ent investigation unfortunately does not 
quite elucidate the matter . After examination of 
the roc':s in field occurrence and in thin section, 
from a structural and stratigraphical point of view, 
two t heories are still tenable . In short, are these 
rock apophyses of the granite batholith injected 
during the Devonian or are they the product of the 
silicification of Cambrian lavas? On the surface, 
this a) oars e~ easy question to answer; however, 
there are difficulties . In the firs t place these 
rocks I'mather rather quickly and except at various 
places along the Leven and more rarely its tributaries, 
they appear very little in outcrop and their presence 
is often dete~ted merely by boulders on the surface. 
Again it is not po sible to say that because they are 
not inter-bedded with the Cambrian rocks, that they 
must be Devonian intrusives. The unaltered lavas 
themselves are not always intcr- beddel but have been 
laid down round hills and patches of slate. 

Near Keddies Prospect, the Cambr1an br eccias 
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in contact with the porphyri 3 do show some silicification 
so thb.t it could be argued th :.t this ~/as the r esult of 
the intrusion of the porphyries . On tho other hand, if 
the porphyries are the result of silioifioation of 
Cambrian lavas, then that siliceous front could also 
have affected the ot ar Cambrian rocks. 

The deciding factor of course would be, are 
the Ordovioian sediments intruded as well as t he Cambrian? 
Over the greater part of the area these rocks do only 
occur in association with Cambrian rocks but to the west 
of }it . Duncan, in particularly inaccessible country, 1s 
a patch of ')orphyry apparently intrud ing the Ordovician. 
It is just possible, though unlikely, that this is not 
an intrusion but an up-faulted bloc', of the Cambrian, and, 
with the absence of any outcrop showing the relationship 
between conglomerate and ~prphyrYt this possibility 
cannot be \"holly overlooked. However, it is rather 
unlikely and I should much rather believe that this 
patch of rocks is intrusive into the ~rdov lci nand 
therefore, I favour tll theory that t hese particular 
porphyries are Devonian intrusives. It should be 
noted, too, that thesu rocks, particularly in the 
southern half of tho area, are often associated with 
large faults, in other words, that they have been intruded 
along fault .)lanes. Howover, to leave the matter still 
open I have, on the Geological ;!aPl put these roc1ts under 
the general age group of "Lo'.rer Palaeozoic". 

These porphyries then, are fine grnined 
greyish rocks which in places weather to quite a pink 
colour. Although they are all related, there is 
s'ufficient difference in specimens trow various 
localities to warrant the quotation of :41' . Everard 's 
remarks on their petrographic examination. 

29U6 Tunnel on old tram line, south of Dial 
Creek, on Lqven River -

"Fine grained dark grey rock, porphyritic texture with 
phenocrysts of sericitised felspar showing zoning and 
cluoritised f rromagnesium mineral. The groundmass is 
fine grained quartz and felspar. The fclspar shO\lS both 
Simple and lamellar twinning and lios in the oligoclase 



11. 

r ange. The phenocrysts may show a brownish dis­
colouration. The quart z forms minute crystals which 
ar e oftO'l Ilquar e in sec t ion because of development 
of alter te rhombohedr al faces and suppression of 
prism faces. It probably crystal11sed as beta quartz 
at high temperaturEl. ThEl rock 1s a porphyrite." 

29U7 Russell's Adit . 

"Grey , medium gl'a1ned rock. The texture is hypi dio­
morphic with euh drsl felspar, almost completely 
sericised, sub- hedral colourless amphibole almos t 
co pletely altered to ohlorite packled with iron ore, 
and anhedral interstitial quartz . Accessory apatite 
and zircon. The rook is probably a fine grained 
gramodiorite or microgranite, the felspars are too much 
altered for certain identification. " 

29U8 Vicinity of Lobster Creek. 
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"Medium grained grey rool\: wi th dark and light phenocrysts 
and some interstitial reddish brown material. 
Por phyritic t0AturC with large zoned plagioclase cr ys t als 
in a groundmass of ficer grained but largely euhedral 
quartz ru.d l' lspar and scattered irregular greenish 
masses of chlorite and hornblende . Accessory mineral 
is opaque blac' iron ore in disseminated cubes, and 
inclusions in folspar and ferromagnesium minerals. 
rhe felspar are alnlost completely sericitised and some 
felspar is brown and opaque, sug~esting cont ct 
eta orphism. uartz crystals have square outlinOs, 

with sugeestiun 0 twinning on the rhombohearon, which 
1ndicates beta quartz . The rock is a 'Por ph }'ite." 

29U9 South of Purdon's F rm, 1, von niver. 

"11edi um to fine gr ained pink rock. Hypidiomorphic 
texture. The minerals r e fels~ar, quartz, muscovite, 
ilmenite in order of abundance. The felspar occ urs 
as lar ge crystals amost completely sericitised , and as 
smaller t win l a t hs somewhat less alt ered . Quartz is 
corroded and often replaced by seriate but separated 
fragnents show simultaneous extInction. orne of the 
white ica occurs in larger masses an ap )ears to be 
original muscovite . lroenite is in skeletal a d 
rectangular grains, extensively altered to vni te opaque 
leucoxene . The rock is a microgranite . " 

29U11 Logging Road to tne soutn- o st of Field. 

~nark grey rock with pink phenocryst s weathoring to a 
pink rock . 1'l1e texture is porphyritic , he pheno­
crysts are plagioclase felspar shoving so e polysynthetic 
tv1nnin~ . Qllsrtz is-present in irre'ular somewhat 
cor roded rains. The gr oundmass is fine qu rtzo­
felspathic mosaic with felspar largely sericitised. 
A r een pleochroic mioaceous mineral of high birefr ingence 
also oC curs dlssemin ted in the groun1roass . he mineral 
seems to be the f1nal alteration product of oTtainal 
f erromagnesians. The rock is a porphyrite . 

Ter tiar Y, 

The typical Tertiary basalt of t he north 
\lest coast is well represented in this area . To the 
west is an extensive plateau with a well euthered 
thick covering of basalt yet still thin enough near 
the edges to have small conglomerat e peaks stick1ng 
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through it. Along the coast, too, the basalt 
rising in plaoe8 trom sea-level is up to 400 teet 
thick. At other parts, however, there are smaller 
remnants of basalt in which the rock, or sometimes 
only soil,_ is very thin and patches of chert etc. 
may show tnrough it. In most oa8e8

1 
because ot 

their greater susceptability to ero. on, the basalt 
is overlying Cambrian rocks. It is this basalt 
which aives the rich red soil whioh baa made the 
north west coast so prosperous and wherever it ocour. 
the land is cleared. 

This basalt belongs to the titanaugite group 
and a report on a thin section trom Kaine. rar~J south­
ea.t of Riana is as tollows ,- "Fine ,rained black 
rook. !he rock is inter'erta! in texture and there 
are phenocrysts of olivine. A pla,1001ase felspar 
in polysynthetiea!ly twinned and aooriented laths is 
the principal mineral. Dark ooloured titanaugite in 
tine &ranules and a little glassy material till the 
interstiees. A little olivine oocurs in the groundma •• 
but the greater part of this mineral OOCllU'S as large 
orystals, usually somewhat rounded. The rock is an 
olivine IMsalt". 

S\ruUure 

!he struetural pattern ot the di.trict may 
be diVided into two distinct oategories. From the 
sea coast inland to Riana. a distance ot eight miles, 
thestra. trom the Pre Cambrian through the Cambrian 
beds to the Ordovloian is folded into one large broad 
synoline. The eastern leg of this is almost oontained 
in the area examined and the axis runs, a little west 
ot south, just to the west of the Dial Range. At 
the present stage of erosion, the west Coast Range 
Conglomerate beds torm the core of the syncline and 
because of their resistance to erosion, form a prominent 
topographioal feature. The base of these rocks is not 
far below sea-level and at Penguin very little thickness, 
perhaps a thousand feet, reaains. There is no sIgn ot 
an appreoiable plunge of the fold either to north or 
south. 

An excellent section aoross the told, 
partioularly ot the east leg, ooours along the sea shore. 
No major strike faults or minor folding could be observed, 
but there must be some ooncealment ot one or other or 
both of these features, as it not, the Cambrian beds 
would have a thiokness ot over eleven tho~sand teet, 
whioh s.ems a little excessive. At the top of the 
Cambrian, the beds, mainly slates, beoause ot their 
lesser oompetency, are folded and puekered against the 
more solid Or40vioian rocks. 

To the south of the area is a distinot change 
in the struoture due to the intrusion of the large 
granite mass south of Riana. This has Aot only tolded 
the strata into a series ot small sUb-parallel tolds, 
but has uplifted this block in relation to the main 
portion so that the base of the Ordovlc1an 111 not far 
from the surtaoe in the synclinal troughs. The ettect 
ot this tolding is shown by a s.ries of small conglom­
erate topped hilla, parallel in a general northerly 
direction exoept where faulting has swung round the ends • 
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In the extreme south of the area the larger 
type folding again commences but with different 
strike. This can be seen more clearly in the adjoin­
ing area of Gunns Plains. 
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Faulting is very prevalent here, but the 
major faults, the only ones shown on the accompanying 
map} are mainly confined to the southern half. It 
wOUld appear that all this major faulting vas associated 
with the Devonian orogeny and is, theretore, oontemporan­
eout or nearly so with the granite intrusion and 
mineralization. 

A well developed fault, with extensive 
fault breccia, runs in a south-easterly direction from 
Riana and is the result of the granitic intrusion, so 
that it divides the two different struotural patterns. 
The upthrust block is to the south. Most of the other 
taults appear to be subsequent to this and the most 
distinctive are those that divide the Dial Range into 
two parts. The faults strike about 1100 and have an 
upthrust block between them. The northern fault may 
be folloved east for almost a mile by the evidenoe ot 
fault breccia. A magn1fieent fault soarp is visible 
for many miles round and torms the southern end of the 

~ii:h:~ ~~;i~tr~~~tR~S!'and°:1~;~YS~:t~-:t 7,a 
and carr),ing many striations. Minor faults, some at 
right angles are associated with this fault. The 
southern fault of this pair may bc reoognised by fault 
breccia, north of Mt. Dunoan and by polished movement 
planes 1n conglomerate outcrops near the Riana Hoad. 
There is a deal of lateral movement associated with this 
fault and this has caused the southern block to move to 
the east relative to the northern and given such 
prominent topographic expression as Mt. Duncan. 

All these faults are far more Obvious when 
the, are oontained in the Ordov1cian rooks or between 
Ordovioian and Cambrian rocks. When they enter wholly 
within Cambrian rocks they appeal' to become diSSipated 
and some die out altogether. It is interesting to note 
that except tor the northern occurrenoe, all the 
intrusions of porphyry are next to major faults. 

Egonomic Geolgn 

In spite of the great diversity of minerals 
tound in this area, nearly all have a oommon source and 
a rather similar mode ot formation. Therefore, instead 
of treating each metal or mineral separately, it is 
proposed to discuss their formation under the headings 
of souroe rock, host rook and struoture controls. 

sOf£~ RfiCKS. With the possible exception 
of oertain 0 e ematite depOSits, all the metallio 
minerals found in this area have their origin in the 
Devonian aoid magma, portion ot whioh outorops as the 
pink granite in the south-western portion of the area. 
!hi. masma vas very extefilive as even the outcroppinC 
portion may be traoed for at least 10 miles. The 
granite itselt does not outorop to the east of the Dial 
Rani. but bere are large areas ot the roek desoribed as 
porPh7r7. As has been mentioned previously there is 
still some doubt as to the origin and age of this rook, 
but I am of the opinion that it is a differentiate from 
this acid magma which was intruded during Devonian times • 



However, it seems probable that the porphyry intrusions 
ooourred right at the beginning of the main intrusion 
before the mineralization. Indeed they themselves 
have been mineralized and the:, oannot be regarded as 
source rooks for theslii minerals. 

In attempting to '"ork out SOme sort of zonal 
arrangement for the varicus minerals. it can be seen 
that the outcrop portion of the magma cannot be used as 
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a starting point. Although it is reasonably olose to 
such copper prospects as Russell's and Cepper Creek, the 
report of tin in pyrite at Keddies Prospect, situated 
four miles from the nearest granite outorop, suggests 
that the mineralization is oonneoted with some non­
outcropping portion of the magma to the east of the Dial 
Range. In the same way the silver-lead deposits on the 
coast have their souroe in a deep-seated portion of the 
magma and it is reasonable to suppose that at depth these 
minerals wo~ld give way to such high temperature ones 
as tin. 

An early report of an analysis of samples 
from the Penguin Mine, showing, aa well as copper, silver 
and lead, 2.;~ of niokel and O.8~ of cobalt, is interest­
ing. These minerals have basia igneous rocks as their 
sour.. and the nearest outorop of this rock is some 
eight miles tv the east, the serpentine at Clayton 
RivQlet. If this analysis is correot, it would appear 
that this ro4k also occurs at no great depth below the 
surtace. 

the Cambr1an lavas and their associated 
intrusives are not considered to have supplied any 
minerallzing solutions, nor are any derived from the 
Tertiary basalt. 

Hast ROtkS. Here the two principal types 
of mineraleposi s are replacement and lode deposits. 
The latter are not so common and beyond the fact that 
thel nearly all occur in Cambrian rocks, the type of 
roc~ does not seem important. At the Neptune Mine, 
where at the surface the lode is inJected into coarse 
breCCia, it is stated that at depth it traverses slates 
and quartzites. Apparently the wall rooks do not have 
any special phys1cal or chemical effect on the precipita­
tion ot the minerals from the1r solutions. 

In the replaoement depOSits, hOwever, the 
type of rock is very important. Among the Cambrian 
rocks, the breccias are replaced almost wholly to the 
exclUSion of slates, t:lffs and lavas. The prospects 
round Dial Creek are all pyrite, with lesse. amounts 
ot more valuable minerals, replacing breccia. Smaller 
amognts of pyrite may be found disseminated throughout 
alate., cherts and lavas ~ld along Joint planas in the 
porphyry. 

The two main hematite deposits consist of the 
replacement of two ditferent types or host rock. At 
Penguin Ireek, although little can be s.en in the way 
ot outcrop, it ap,;ears as though the iron replaced 
slate. and qllartzi tes, themselves the relul t of some 
earlier sillca replacement. On the Dial Range, and at 
numerous other places in the area, iron oxide has 
replaoed either wholly or in part, the west Coast Range 
Conglomerates. 
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solutions 0 ~ve aCCGSS ~om their source to their 
host rocks, it is necessary for some channel ways to 
be in existence; that is wlless the host rock is in 
contact with the magma and is wholly replaced. The 
extensive faulting, during the granite intrusion, 
seems to have supplied the rocks with a network of small 
openings through ;{hich the solutions could pass. The 
lar,er faults with their extensive filling of fault 
breccia do not seem to have provided much in the \Iay of 
chanuels. An exception is the major fault north of 
Mt. Dunaan where manganese deposits are developed in the 
fault zone. HO'dever, the enrichment of these deposits 
occurred at a much later stage than the original fault­
ing and mineral deposition of the Devonian. Another 
is the fatllt up Copper Creek. Not only does the Copper 
Creek Mine ;/orkings show pyrite in cracks in slates and 
tuffl, but all along the Creek, which follows the fault 
zone, are signs of mineralization. 

The vein deposits at the Penguin and Neptune 
Mines are associated with minor faulting and signs of 
movement can be seen on the surface outcrop at the 
Neptune. A curious occurrence at the Devon ConsolI 
Mine is the report of sensible proportions of copper 
associated '..tith iron pyrites but oQcurring in thelofest 
Coast Range Con~lomerate series. The pyrites occurs 
in small amouhts in PUC filling a well defined fault. 

The conglomerate, although not normally 
susoeptible to mineralization, may act strongly as an 
impounding structure and concentrations of economic 
value may be located near the boundaries of this rock. 
In the southern part of the area, the base of the 
conclomerate is not far below the surtace. The fault 
pug, too, in the larger faults, may fulfil the same 
function. 

tbe M1Q9s and ProsQlct. 

Although the various shatts, ad&1 etc. put 
in to develop the vario~ prospects are of very limited 
extent most of them, in periods of up to 80 years, have 
beoome inaccess1ble. COllseqllently, much information 
used here 1s gathered from old reports. Hovrever, it 
should be noted that ,0 to 70 years ago, when the early 
geologists visited these prospects, many were even then 
inaccessible. Consequently, much of their information 
1s based on hearsay. 

Silver Le§B peposits 

!!p~une fd P~gUin M~'I' All along the coast 
line tromus eas of \angutn \Sarkers Point (more than 
a mile) the Cambrian series of slates, tuffs and brecc1as 
have been more ,lr less si11cified and later mineralised. 
Consequently there can be seen stringers and disseminations 
of quartz and pyrite, sometimes containing more valuable 
sulphides. These were mentioned by Charles Gould in 
1867 and he talks of a lead vein of one foot in thickness. 
By ~88~, when Thureau visited the district, development 
had taken place in two localities, where the concentration 
of minerals seemed greatest. Probab~y the one foot seam 
of galena became the Neptune Mine and closer to Penguin, 
at the Penguin Hine, development had not only been 
cOllllllenced bllt the workings were already flooded and 
inaccessible. 
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At the Neptune, too, the earliest shaft 
the Peart Shaft and its workings, commenced in 18&8, 
were flooded. By 1881t- the main shaft was d01ill fifty 
feet and at 75 feet in the east crosscut a lode thirty 
inches wide oontaining antimonial silver was cut. By 
1895 when 14ontgomery visited the district, all the 
workings were flooded. The shaft had reached 100 feet 
and levels had been put out at 50 feet and 100 feet. 
The shaft was designed to cut the lode at 400 feet and 
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at the 100 feet level orosscuts ',vere put Oilt 175' feet to 
the north-east and 75 feet to the south ',rithout cutting 
the lOde. In 1891, Nr. Ellis extended the bot';om level 
in the hope of reaching the lode but only a vein 1~ inches 
wide was cut. During the 1914-18 war, the mil~e was again 
worked. Mr. ,,;f.B. Revell of Pe;1guin worked in the mine 
at that tiroe and states that it was visited by A.M. Reid, 
but there is no re)ort by him and no details of I.ork done 
are available. However, most of the developmont seems 
to have been in the Puart a:,aft Jorkings, and there was 
no produotion. 

Little can La seen of any W'or;cings or lode today. 
The oourse of the lode 1 to 3 feet in width can be traced 
by surfaoe cuts in the tuffs and breccias, now filled bg 
sand and gravel. 1'he main lode strikes at 320° to 330 
and dips to the south-west at 750 and it is joined near 
an old shaft by a smaller fissure at 305°. In the 
earlier reports, the lode is stated to consist of dolomite 
6 feet wide at the surface (with 3 inches uf galena on 
the toot and hanging walls) but dimL~1sh1ng to 3 feet at 
depth. Mr. Revell states that the lode increased in 
width at depth but that the values declined. Today a 
little pyrite and galena may be scraped off the breocia 
hanging wall at the surface but there is no sign of any 
dolomite. Samples talcen at various times sho'1 that there 
is about i oz. of silver for oach ~it of lead. 

Si8ns of faulting at the surface suggest that 
the lode oocurs 1n a minor fault, striking north-west 
and dipping to the sO'-lth-west at 75°. Apparently 
although a main shaft was oommenced the lode was never 
1ntersected at dep~. These \{OZ'kinbs, being practically 
at .ea-level and in a disturbed zone, are at all time. 
liable to flooding. Apparently in the old days there was 
a little production and it is said tho ore was smelted 
on the beach. 

Three quarters of a lI1i:. to the west is the 
Penguin Mine. \fuereas trle Neptune consists of one well 
defined lode, this locality contains a network of small 
non-persistent veins. Thureau describes four wuch veins 
striking at 200 to 300 and dipping steeply to the west; 
Montgomery talks of a stockwork of veins containing 
sulphides of iron, lead, zinc and copper and do~omite, 
trending in a north to north-east direction; while 
Twelvetrees mentions a rectangular system of veins in 
cardinaL directions. Little can be seen today and the 
workings have long since been filled in. On the beach 
outcrops of quartzites (probably silicified tuffs) and 
breccias are aporadically mineralised. A narrow formation 
of a few inehe. of deoomposed iron-stained material 
strikes at 20° with a stee" dip to trw west. 

In 1898, J. Harcout Smith visited the workings, 
which a company had just unwatered. The shatt was 
70 feet deep cmd development ,ras proceeding both to the 
north a"d the south at the 6:) foot level. The rock he 
described as a hard siliceous dolomite, impregnated with 
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pyrite, and, due to differential movement, broken 
into several smooth "heads", which had been mineralised. 
Some hundred feet of drivinl:ls well as the sinking 
of two win.es apparently merely followed these "heads" 
in all sorts of directions. 

This mine was oonsidered, as was the Neptune, 
as a silver mine, but this one contalned a greater 
variety of minerals. In 1895, ~Iontgomery picked up 
some pieces of ore round an old shaft and had them 
assayed as follows ,. 

Gold 
Silver 
Lead 
Copper 
Niokel 
Cobalt 
Antimony 

1 dwt. 
27 Oil. 
lO.S:C 

3.~ 2. ~ 
O. % 
Trace 

15 grns. per ton 
IJ d'dt. 8 grns. per ton 

Of oourse it 1s dangerous to plaoe oredence 
in any samples piclted I1P from grollnd bl1t it ShO'lld be 
noted that the ratio of silVer to lead is much greater 
than at the Neptune. 

The old geologists all had an idea that this 
irregular network of mineralization would coalesce at 
depth and form one great big lOde. They of course 
included the tlltf. and breccias with the Dial formation 
and assWlled that the slates etc. below would be more 
susceptible to lode formation. It seau l1i{ell that 
the si1101fied dolom1te described by Smith is a chert 
or silicified slate and in the area examined this showed 
just as much mineral dissemination as the tuffs. I 
see no reason to suggest that the network of veins would 
make into one payable lod •• 

Hutto,'s ~o~p.~t. On the west bank of Copper 
Creek and near ts ~a wa .rs and not far from the road 
to Kaines tarm is a short adit (30 teet) put into black 
slates. These slates are rather cherty and heady and 
contain a little PJ r1te. At the entrance is a shallow 
shatt, now f111.d with water. Mr. Kaine states that 
maDJ years ago he has s.en galena from this show. It 
so, it must have come from the shaft as there is no sign 
of lode or any mineralisation other than pyrite in the 
adit and an assay showed silver and lead nil. This may 
b. the prospect menUolWot>y Tvelvetrees as "Huttona Out 
crop" although he does mention a quartz vein and some 
gal.na in the slates. In any case there is nothing to 
indioate an .conomic prosp.ct here. 

~B.~~ M~. upstream trom "Ferndene" a 
picnic spo~n e:ron Cliff Road are several adits 
driven in at creek level to the hill on either aid •• 
Most of these tunnels are now fallen in and are 
inaccessible but from the bright" red mullock coming 
from them, it seems that there is some mineralization. 
In his report in 1903, rwelvetrees mentions two adits. 
The upper one followed a vein of galena <i to 2 inches 
wide) and some stopes were opened out and three tons 
ot galena obtain.d. The ore contained. oz. of silver 
per unit ot lead. A second adit was drIven for ~OO feet 
wi thout encountering the lode. I have been unable to 
identity the.e two ad1ts today (there are at least three 
fallen in) but the area i. a favourable one for mineral­
isation. It is not maDJ chains from the conglomerates 
and q11te close to the celebrated Iron Cliff outcrop • 
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it;1' PrQ~S~'. Some 60 chains south of 

the Southo~ ande ains east of the Dial Road is 
an old adit, now fallen in which has been put into a 
series of turfs and breccias similar to those outcropp­
ing at the Neptune Mine. Mr. Revell, who sLowed me 
this stated that a lode of black material aarrying galena 
had been cut in the ad1t. He also states that a barium 
lode 6 feet wide was encountered in the footwall of a 
small galena lode. Barium may be ,een on the surface 
but there is no sign of any galena. However, the 
structural set up may be the same as at the Neptune and 
it is worthy of turther investigation. 

COpptrand Gg14 Oep9.1\1' 

!he Chlet minerallsation in tiis district is the 
deposition and concentration of iron pyrites, either by 
displacement ot the breccias or in ~oints and small 
fault plane. in the slates and turfs. Associated with 
this p{rlte are .. 11 concentrations ot other more 
valuab e minerals and many of these pyrite deposit. 
have been developed because of their oopper and gold 
content. 

pevon COO'9l1 Mine 

!his prospect which is located on the head­
waters of a branch of Myrtle Creek between the Iron 
Cliffs and Dial Roads, was eommenced betore Thureau's 
visit in 1881 and by the t1me of hl. seeond visit in 
18~ a shatthad been sunk ;0 teet and a drive put in 
75 teet. In 1895 Montgomery reports that the adit was 
extended to 170 teet with a winze, 30 teet deep, at 40 
feet and a shaft 49 teet deep at the entrance. Both 
the shatt and winze were tilled with water. Today the 
adit is only accessible tor 60 teet and is not really 
sate at all. A shatt 18 teet trom the adit mouth and 
another at the approach are both filled. 

This is a most unusual type ot mineral deposit 
in that it occurs in the West Coast Range Bonglo.erates. 
The reason is that it is near the bottom of the series 
and the mineralisation has taken place in a well detined 
tault plane. This tault, which strikes at 3110 and dips 
to the north-east at 800 is t1lled with 2 to 3 teet ot 
tault pug, plentitUlly impregnated with iron pyrites, 
partioularl, on the tootwall s1de. Although this pyrites 
is clearly vis1ble, there is no sign ot any copi)er minerals 
and Montgomerl, who took a sample all·' 'along the Mit, 
quotes the assay as a trace ot oopper end gold and 1 oz. 
ot silVer per ton. Thureau ment10ns grey and blaok 
oxide. ot copper and natiYe copper in the shatt, but 1t 
is not po.sible to confirm this. It appears that the 
fault pug contains plentiful pyr1te but little eopper and 
as it is not expected that the fault zone would increase 
very much in width at depth, this prospeot is not 
cons1dered very favourable. 

[e4d1e. IQd Othsr. 

Over a considerable area round both branches 
ot D1al Creek and below their junotion are brsecia beds, 
whioh have been largely replaced by Plrite and le.ser 
amounts ot more valuable minerals. In the nineties, 
oonsiderable prospecting work was carried out bl means 
ot shaft., trenches and small adits to investigate these 
pyritic deposits. The leases were originally taken up 
tor silver, but later (in the ninet1es) for copper • 

• 
1 



• 

19. 

Probably the best developed was at Keddie., 
where an edit was driven 200 feet, trom the level of 
Dlal Creek, in a southerly direction and two shallow 
shafts t now tallen i'.11 were put down 75 teet and 160 
feet hlgher l1P the hul. 

Here a breccia oed in oontact with porphyry 
has been partially silicified and mineralised. The 
pyritic replacement of this bed, which can best be seen 
in the adit over a width of rort~ teet, continues 
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along the strike, here about 330 , tor more than twenty 
chains. This deposit has lately been the subject ot 
investigation in conneotion with its sulphur oontent 
and sumple. showed that approximately ,0% of the breooia 
had been replaoe4 by iron pyrites or that it contained 
about 2,% sulphur. 

In 1895, Smith took chip samples from the 
pyrite, which showed no silver or COPlJer and 1 dwt. 
15 grna. of gold per ton and later Twelvetrees took 
a sample which showed a trace of gold sud no silver. 
A tample taken during the present investigation aoross 
six teet of the outorop on the road above the adit 
showed no gold or tin or copper. Geologist G. Everard 
has lately been investigating the reported oocurrence of 
tin in the pyrite and has taken a 8eries of samples in 
the adit as well as from outcrops as followss· 

Copper Samp., ~ Sily.r lAn 
Traok W. of Adit. Oxidised ~il Nil Nil 

Zone. 
Under O.l~ 

do. Nil Nil Traoe n n 

do. Nil Nll Nil n n 

1;' ltelow traok, above Adit Nil Nll Nil It It 

Track above Adit Nil 18 grns. Nil " If 

per ton 

do. ~lil Nil Nil It " 
Mit, :Nest Wall 6' - lY 

trom end Nil Nil 0.1% 0.1% 

Adit, 13' across back Nil Nil Nil 0.2~ 

Although valuable metallic substanoes do exist 
in the pyrite of this replaoement zone, they appear to 
be ot academio interest only, and the only substanoe that 
appears likely to be in economic quantities is sulphur. 

fill,llS ProsQ,.t 

Hall' a mile up Dial Creek trom Keddies and 
just beyond the first orossing or the oreek by the 
logging road is a short adit driven into the east 8ank 
of the creek for ;0 teet first on a bearing ot 125 and 
then swinging round to a,oo. The adit which is 
almost tilled with water shows slat. and breocia bedS 
striking at 1,.. The brecc1as which are s1milar, 
thouah not the same beds, to those at Keddies have been 
partly replaoed by pyrite, which according to the 
stalning, contains small amounts ot oopper. This is a 
s1milar, though narrower deposit to Keddie •• 
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Qial t1ine 

Some twenty chains up Stanton Creek (the 
next cre.k south of Dial Creek) from the Leven 
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River, are three adits, now tallen in, ~ich together 
tormtd the Dial Mine. This was vis1~ by Harcourt 
Smith in 189~! who describes the first two adits, 
one on a bear1Dg of 3~0 tor 70 feet and the other at 
1700 for 120 feet. In the first adit he toolt a sample 
over 6 feet of a pyritic formation which contained 3.2% 
copper and traces of gold and silver. By 1903, when 
TwelTetr.es visited the mine, a winze had been sunk to 
13 feet on this formation, stated by him to be 13 feet 
wide. A sample taken trom the bottom of this showed 
l.~ copper and a trace of gold and silver. He quot.s 
many assays reported to him that contain on the average 
15~ copper and 2 OZ, silver to the ton but little or 
no gold. Too muoh credence should not be placed on 
these tigures as they are all hearsay, but he does mention 
a parcel ot 6 c~t. of crude ore, which was sent to the 
Smelting Company ot Australia and showed a return of 
9.1% copper, ~ dwt. of gold per ton and no silver. 

A winze was also put down 18 teet in the 
second &dit, a tew t.et trom the entrance on a copper 
pyrite formation but no percentages are quoted. A 
good deal ot sort olay was passed through in this adit. 

By 190, when Twelvetree. again vis1ted the 
mine these two ad1ts had been abandoned and a th1rd 
drlven 20 teet down the creek trolD the second adit on 
a bearing of 2500 for 130 teet mainly in sort clay and 
with seams of pyr1te in the end. Today little can 
be •• en of the old workings l the first and third adits 
are completely fallen in ana the second part1ally so. 
Brecoia beds similar to those at Kedd1e. have again 
been replaoed by pyrite but according to the old assays 
there are .ensible percentage. of copper associated 
~ith it. This is probably because the country is 
faulted here, the white olay and pug ment10ned by 
earller writers, which caused the complete collapse of 
the ad1t., is probably tault pug and a glance at the 
map wll1 show that the large fault so well ind1cated 
by the scarp on Dial Ran;e probably continues, though 
someWhat abated, through this place. Enriohment has 
theretore occurred where this fault intersects the 
brecoia beds and further development of these at depth 
is warranted. 

COPRIE Creel!: Mina 

A pack track leads trom Kaines Farm, south­
east of R1ana to Gunns Plains. Just before this 
crosses the divide to descend to the Plalns a foot 
track leads orf to the left and descends very rapidly 
to Copper (or Walloa) Creek. Some chains below where 
this track crosses the Creek are a group of workings 
once known as the Copper Creek or Applebee t,~ Mine. 

In Geologioal Survey Bulletin No.5, 
Tvelvetrees glves a long descr1ption of these small 
adit. and cuts. Unlike many others they are still 
accessible but the present examination revealed lWthing 
of promise although the structural set-up is rather 
tavourable. 

Just above Creek Level an ad1t has been driven 
on a bearing of 1600 for 118 teet. At 90 teet a 
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drive (?) has been put out for 20J feet 1QB south­
vesterly direction. At 100 teet is a fault (Twelve­
trees calls this a lode) striking at 1600 and dipping 
to the north-east a.t 600 , The rocks intersected by 
this adit are a series of slates and tuffs striking 
at 6001 dipping south at 700 , and shoving moderate 
silioirlcation. There is little pyrite visible; it 
is very soattered and there is no sign of any lode or 
replaoement zone or indeed of any breocia beds. Forty 
feet above the adit are tvo small outs in vhioh some 
replace~ent by pyrite can be seen. A sample from a 
bunch of pyrite and hematite showed copper 2.5%, zinc 
0.6% and no gold, zilver or lead. 

Another adit, 110 feet up the hill has been 
driven at 2~SO for 5, teet. At 30 feet there is a 
dr1Ye at 1"">0 tor 20 teet. Although 'Tvelvetrees talks 
about a driVe on a lode, there appears to be little 
sign of any mineralisation here and the country rock 
(slates and tutts) is much contorted. Twenty feet 
above this adit is a small open out shoving a little 
mineralisation. 

All along the bed of ~alloa Creek, which more 
or less tollows a tault, may be seen evidence ot 
~ineralisatlon but the past development has not proved 
anything of eoonomic value. Perhaps whare the fault 
intersects breccia beds as at the Diul, more hopeful 
results may be expected. 

Russell § Proaptqt 

Not tar trom the mouth of Russells Creek 
which enters the Leven near Mr. Russell's house, are 
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two adits and several surface cuts which, through the 
years, have been variously known as Hardstaft's, Roger's 
and MoKenna's and Russell's. This property vas visited 
by Tvelvetrees in 1903 and again in 190" and he described 
the tva adits, both ot vhich are still accessible. The 
No. 1 Adit, about 20 teet above creek level, has b .. n 
driven 200 teet in a north-vasterly direction. At 110 
teet a small lode has been rolloved south tor 20 feet. 
Russell's Adit lower down the creek has been driven in 
the same direction tor nearly 300 feet vithout intersecting 
any formation. 

The country rocks are slates, turfs and 
breccias intruded by porphyry vhioh has been intersected 
in No. 1 adit. The porphyry has silicified the rooks 
near its contact. The sedimentary series Is striking 
at 1,0 and dipping West at !tOo. . 

The lode is contained in a ii.sure 18 inches 
wide striking much the same as the country rocks (2,0 
dipping north-vest at ,00 ) Wid consisting of a quartz 
reet oarrying minor amounts of pyrite, arsenopyrite, 
copper pyrites and carbonates. This has been exposed 
on the surrace by a series of shallow outs extending 
north from No. 1 adit tor several hundred teet. Sixty 
teet below the outcrop the lode is intersected in the 
adit but it shows a dtmun1tion both in width and value. 

In 1~9, the Eleotrolytio Zinc Company 
investigated this prospeot and took a series of samples 
along the lode. An average of 9 samples, seven from 
surface, 2 in adit, shoved 1.24% Cu, 2.3, oz. Ag, 
0.4 dwt. gold. 
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This deposit differs from the ones further 
north in that it is a fissure· type and not a replace­
ment one. Indeed the breccias do not seem to show 
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any replacement. The extent and value of the deposit 
do not suggest ti1at it could be develoi?ed as a commercial 
proposition. 

Iron Oxide 

This is the most ubiquitous minoral of the 
field and the only one whic11 has been economically '"on. 
It oocurs in both the Ordovician and Cambrian strata; 
as a replacement deposit and in reef-like formation; 
as hematite and as limonite. 

Penguin Creek DeQosits 

As the hematite ap)ears as buulders on the 
surface, these deposits 1 situated along Penguin Creek 
about three miles from the sea, have been known tor a 
lon~ time tnd in 1895, when Montgomery visited the 
area it had already been partly trenched. By 1897, 
two quarrieshad been opened, a tramway commenced and some 
ore sold. When Twelvetrees made his report 1n 1903, 
the tral'lIW'ay had been built to Penguin wharf, 20,000 tons 
of hematitehad been obtained from quarries on the east 
Side of the creek and others Were being o~)ened on the 
west side. Thirty tons of ore per day, averaging 68% 
iron and under 2~ silica Were being shipped by Mr. J.e. 
Ellis to New SO'lth ':/ales. By 190" however, the output 
had dropped to 150 tons a week and by 1909 it had 
stopped altogether. It has been estimated that altogether 
~O,ooo tons of ore were exported. 

The ore which can be seen in the quarry faces 
consists of angular and rOlmded lumps of hematite set in 
a matrix of sott clayey hematite and limonite. The 
matrix does not contain SUfficient iron to use and the amount 
of it can be judged by the huge dumps left. The 
hematite boulders, however, are very pure, averaging 
over 97% Fe203 wi,h negligible amounts of sulphur and 
phosphoroua. 

·rhe origin of the iron is interesting. It is 
certainly a replacement deposit but there has been some 
doubt as to the rooks replaced and the time of the 
replacement. Twe1vetrees at first oonsidered the 
hematite as a replacement of the Dial Conglomerates 
alld then of the sub-basal tio wash. Thomas and 
Henderson (1943) considered these deposits identioal 
in character to those at the Blythe River, Natone and 
Highclere and therefore replaoement of the Cambro­
Ordovician rocks (now Cambrian) along fault zones. There 
is little in the way of outcrop near the quarries but 
perhaps the roclts replaced are similar to those out-
6ropping on the bold headland we.t of Penguin. These 
rocks, described in an earlier part of the report, are 
quartzites at the top of the Cambrian and they contain 
appreciable patches of hematiGe. Thomas and Henderson 
also think that the iron was in3eoted at an earlIer 
period than the general Devonian metallogenet1c epoch 
but that the iron-silica solutions continued to flow 
through lines of weakness over many epochs. 

Although there has been no production of 
hematite since 1909, of recent years Mr. A. Pearson 
has been selling small quantities of limonite. Since 
19'+6, 2,0')0 tons have been obtained from shallow pits 

., 
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to the south of the main quarries. The limonite 
is present mixed with hematite only to shallow depth 
and is the result of the weathering of the aematite 
mid also tho re-precipitation of iron oxide from 
solutions. 

It aopears that although lImonite, in 
limited quantities, can be produced from this deposit, 
it is doubtful if the hematite lumos can no'" be 
co~~ercially exploited. -

Dial Iron Reposit. 

,DO 

Here and there tile west Coast nange Conglom­
erates have been partially replaced by iron solutions 
and lumps of hematite may be picked up from the surface 
or broken from outcrops in many localIties. Perhaps 
the most complete replacement has occurred near the top 
of the Dial Range in the northern part of the southern 
section, where leases have been held at various times 
by different individuals. This plaoe is rather 
inaccessible betng nearly 1,"0,) feet above sea level 
and a mile east of the nearest road - the Risna Road. 

The main workings oonsist of two adits. The 
first, :>n a bearing of 2200, h'-,s now fallen in and the 
other, a few chains to the north-west has been driven 
30 teet on a bearing of 2"00 • There apparently has 
been no ~roduction of iron from this locality. These 
workings have been visited and reported on by Twelvetrees 
and others who have had a series of samples essayed. 
Unfortunately in a deposit of this type, indiYidual 
samples do not mean very much. It is possible to get 
a sample of almost pure hematite and within a few teet 
one containing ,0% sl1ice. One thing, h'Nevor, that 
the samples do show is that whether there is muoh 
silica or not the amounts of sulphur and phosphorous 
are very low. The nature of the deposit is well 
illustrated by lumps 01' material lying on the adit 
dumps. Here may be seen conglomerate in which sometimes 
the pebbles have been replaced, sometimes the matrix and 
sometimes both. It has been suggested that the hematite 
pebbles are original but this is not certain. 

It. is doubtful if any use cOllld be made of these 
depOSits, partly because of their silioa content and 
partly because of their location. There may be some 
limited use in the manutacture of such materials as ferro 
sl1ioon .mere the high sUica oontent does not matter 
but it should be remembered that the Blythe Iron DepOSits 
are of better grade, larger, more aocessible and bette 
developed. 

Other DeRositl 

A very accessible deposit of hematite has been 
opened up within a oouple of mlles of Penguin and only 
5 chains from the Iron Cliffs Road. Here a pit some 
30 by 40 by 10 feet has been opened on the top of a hill 
and it is said that many years ago some 80 tons was 
shipped to the B.H.P. for use as a flux. Unfortunately 
this deposit is very limited and the replacement is 
rather sporadic so that the ore would have to be hand 
picked. 

Another small quarry showing hematite and 
limonite was cormnenced to the west of the SO'lth Riane 
Road just south of' Riana. This 1s hardly at economic 
interest • 
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Iron Cliffs 

Of a totally diff rent character is th huge 
limonite "lode" !mOlm as the Iron Cliffs . Although 
some iron ore was shipped from here, it could never 
be regarded as an iron proposition. However , it may 
turn out that at depth it contains mucn more valuable 
minerals. This deposit which consists of limonite 
sometimes massive , sometimes botryoidal, fibrous anJ 
stalactitic, containing plentiful quartz, outcrops 
boldly in small cliff faces along the Creek 20 chains 
from the Ferndene picnic ground. 

Various geologists have visited this deposit 
and formed different theories as to its origin. 
Twelvetrees considered it to be the oxidation of a 
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huge sulphide deposit . Reid flatly contradicted this 
and stated that the iron oxide is primary . I do not 
think there can be uch doubt that this is the surface 
expression of a sulphide lode. Traces of gold and 
silver hav been recorded from assays, reef quartz is 
plentifully associated with it and the iron oxide is 
limonite, a secondary oxide and not hematite a primary 
one . However, oxidation must have proceeded to a great 
depth as the Lady Braddon Co pany put in an adit a few 
feet above creelt level and 120 feet belo,., the top of the 
hill and it was still in the oxide as was a winze sunk 
to 15 feet below this level. 

The adit \fas driven on a bearing of 1100 for 
290 feet and is remar ably dry and well preserved . 
The country rock oonsists of Cambrian slates and quartzites, 
dipping at steep angles to the east. From 146 feet to 
257 feet are numerous bands of iron oxide, rather 
siliceous, in puggy slates and at 257 feet a shallow 
winze has been sunk on the footwall of the main iron 
lode , which strikes at 2~ and dips east at 850 • The 
end of the adit is still in the iron ,.,hich, on tho 

surface, has a width of OVer 100 feet . 

Although samples taken on the surface and 
in the adit ShO\l little or no gold, silver or copper 
th~ nature of this deposit suggests that deeper develop­
ment would be warr anted. 

Manganese 

Black's line 

This deposit is situated a few chains to 
the east of the headwaters of Di al Creek and on the 
northern foothills of Mt . Duncan. It may be reached 
by following a cart road for three miles from the end 
of th Lobster Cree l{ Road . This cart road follows 
Dial Creek up trom the Leven and crosses it several 
times. All the bridges need renevTing . The workings 
have been fully described by both lao -e (1940) and 
Thomas and Henderson (1943) in comprehensive reports 
on t he prospect . 

This prospect is an iron-manganese aggregate 
occurring in a ~recclated fault zone which strikes 
about 1100 • The workings, which consist of three 
trench shaped cuts reaching a maximum depth Qf 14 feet 
and two shallolf shafts, 15 feet and 17 feet depp , 
stretch across this fault zone for over one hundred 
teet and expose the manganese deposits . These consist 
of nodules and lumps of psllomelane- type oxidesl as 
well as the soft wad-type, set in a matrix of c ay and 
limonite. The richest ore occurs near the surface 
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and as the cutv become deeper they get poorer in 
manganese until at the bottom of the shafts only 
slates are present . 

To the north of the fault are the Cambrian 
beds of slates, tuffs and breccias, to the south the 
West Coast Range Conglomerate series . These mangan­
ese deposits are the result of secondary enrichment, 
at the surface, due to the precipitation of manganese 
and limonite from the ground waters. The fault zone 
is an excellent passage way for the circulation of 
these waters and the main deposits will be found a 
little down hill, that is north, of the fault itself. 

The grade of ore is not high though by hand 
picking this can be greatly beneficiated. Blake took 
seven samples from the upper (or richer) layer - that 
is down to 7 feet below the few inches of overburden -
and the average of these are as follows 1-

19. ,% Mn, 26.6% Fe, 10.6% 6i02, 9.1% Al203, and 
small amounts of P205, Ti02, S, CaO, MgO and BaO. 

A hand picked sample of psilomelane-t~pe showed ~3.8% 
Manganese, 10% Iron, 2.8% Silica and 5.6% alumina. 
During the present investigation a channel sample over 
several feet showed 28.4% of manganese . 

It can thus be seen that although this 
manganese zone has a wide lateral extent, the portion 
containing an appreciable manganese content is only 
a few feet deep and even this ore would have to be 
cleaned up oonsiderably before it could be sold as a 
manganese ore. 

other Deposits 

Across Russell's Creek from Russell's Prospect 
three shallow shafts (about 2, feet deep) have been 
sunk very close together. Material on the dumps show 
a boxwork of s11ioa with llmonite and manganese oxide. 
The amount of manganese in these samples appears to 
preclude the material being oonsidered an oro of 
manganese. 

Near the base of the dam for the Penguin 
Water Supply (old scheme) situated on a branoh of 
Penguin Creek near the Iron Cliffs Road a piece of 
wad was found. ... sample of this showed 20% manganese. 

On the beaoh east of Penguin, Twelvetrees 
reports the ocourrenoe of ps1lomelane-type boulders 
halt hidden by the sand. These now appear to be 
entirely concealed. 

BarUe, 

Kaine's Prospect 

Two and a halt miles south-&ast of Riana, 
and halt a mile from the nearest road is a deposit of 
barite on property owned by Mr . M. Kaine . The oountry 
rocks are breccias with minor slate beds, not silicified, 
striking at 3500 and dipping east at ~50. The barite 
is exposed in a narrow cut oue chain in length. It is 
apparently interbedded with the breccias and varies in 
width from 2 to 12 inches with some lesser veins. 
Twenty feet to the east of the south end of the cut is 
a shallow shaft'with water at 6 teet, designed to cut 
the barite at about 25 feet but apparently nnt reaching 
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this depth. To the north are other small cuts with 
barite on the dumps but now filled with water . The 
barite is good white clean-looking stuff, occasionally 
stained slightly a yellowish brown colour by iron 
oxide. An analysis of a chip sample taken across the 
lode showed I" 

Ba804 
F0203 
8i02 

and its brightness value as determined crith a "Photovolt" 
meter was 63-

These deposits, evon though they appear to be 
interbodded with tho country r ocks, are pr obably vein 
deposits and are i nter es ting for two reasons. One for 
t he cot:lJllercial pr oduction of barite should tf;e vein 
increase in wi dth at depth and socondly for the possib­
ility of the vein carr ying mo t allic minerals as well as 
barytes. 

Other oposits 

Barite is found , usual ly only as lumps on 
the surface in two places behind Ir . Revell's house 
bet ween t he South and Dial Roads . This is much 
greyer in colour than the Riana barite and does not 
seem of such good quality. 

Sulphur 

The pyrite deposits in the vicinity of Dial 
Creek have already been mentioned under "Copper and 
Gold" an,d they may be considered as a potential source 
of sulphur . Another place to keep in mind is the Iron 
Cliff Where the huge limonite deposit may be the 
oxidised portion of a large pyrite deposit. 

Although granite outcrops over a wide area 
that impinges on the south- west eorner of this district 
it does not seem to give rise to a very important tin 
province . The only tin lodes found associated with this 
granite are some poor grade quartz stringers in aplite 
differentiated from but contained in the granite. Some 
small patches of alluvial tin have been worlred, all 
outside this district, the closest being on tributaries 
of the Blythe Hiver, west of t he road between South 
Riana and Loyetea, but they never seem to have amounted 
to ver y much. Some dishes were washed during this 
investigation near the edge of the granite in tributaries 
of Adam and Pine Creeks but although a plentiful concen­
trate of ilmenite was obtained there was no tin. 

It has beon mentioned that traces of tin have 
been found in the pyrite in the vicinity of and at 
Keddies prospect. Although many samples have been 
taken at variOUS pOints, nothing like economic quantities 
of tin were found. There is a possibility that greater 
percentages of tin may be found in these replacement 
deposits nearer the source magma, which must underlie 
the country somewhere at depth, but there is no 
guarantee of this . 
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Sands and Grayels 

A mention should be made of these non­
metallic deposits for two reasons; firstly beoause 
they constitute a greater economic asset to the 
distriot than metallic deposits ever have and secondly 
because of the variety of rooks from Pre-Cambrian to 
Tertiary which provide their source. In a quarry on 
the banks of the Leven, south of the SOJth Road near 
the Lobster Creek turnoff may be seen t he results of 
the weathering of Pre-Cambrian quartzites and conglom­
erates. The hill is very steep and covered with 
several feet of rubble, very illsorted, ranging from 
sand to pieces up to 12 inches across, and is quite 
favourable for the opening of quarries. 

The Cambrian cherts because of combined 
cleavage and jointing are apt to weather to small 
sharp angular pieces and these are quarried extensively 
particularly in the hills forming the angle between 
the South and Dial Roads . The weathering of the 
West Coast Range Conglomerates form quite a different 
t pe of gravel the smoothe rounded pabb1es simply 
falling out of the sandy maDrix. Sometimes they are 
recemented by oxides of iron. The prinoipal quarries 
put in for t is gravel are west of the Iron Cliff Road 
a ooup1e of miles from Penguin. 

The most extensive gravel quarries , however, 
utilise the Tertiary wash left high and dry when the 
basalt flo~ along the coast diverted t he Leven River 
to the east. These deposits extend over a width of 
about twenty chains for nearly two miles in a northerly 
direction from the Lobster Creek Road, orossing the , 
South Road to the basalt. The prinoipa1 quarries have 
been opened up on the hillside abOve t he Lobster Creek 
Road , but others are worked both north and south of 
the South Road . Being an alluvial deposit as opposed 
to the others, whioh are detrital, the gravels are not 
of suoh an even grade . Some beds oontain quite coarse 
material and others are almost clay but the operators, 
apparently, only open t he type of material which suits 
them. 

CONCLUSIO S 

Upon studying these notes upon the various 
mines and prospects it oan be seen that irrespeotive 
of the metal involved they fall into two main categories, 
replaoement deposits and fissure filling lodes. Of 
the first type l not much hope can be held out for 
finding muoh or economic importance . The main replacing 
substance is iron either in the form of pyrite in the 
Cambrian brecoias or oxide in the West Coast Range 
Conglomerates. 

The fissure type of depQsit may be assooiated 
with a major or minor fault and t he mineralization 
beoomes concentrated if some impounding structure, such 
as fault pug or impervious rock, is present . Before 
considering the individual areas it should be streased 
that nothing that has been seen during this investigation 
or reported with any authenticity in the old reports 
could by any stretch of imagination be called a payable 
ore body. Ho\o(ever, the faot that this is a mineral 
province of wide variety, the nearness of a great granite 
mass, the presence of a vast thiokness of t he Dundas 
Group, which are the State's most favourable host rocks, 
the oocurrenoe of such massive impounding beds as the 
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conglomerates and more especially the favourable 
structural features; all these things, then, tend 
to suggest that valuable mineral deposits not only 
should but probably do occur in this neighbourhood. 
Nothing more can be done about surface prospecting . 
The area has been too ell combed by ditch and trench, 
shallo\., shaft and shoft adit and in reminding that 
nothing of valua has been found in the past it mus t 
be remembered that only the surface has been scratched 
and mim ra1 wealth may ~Tell be hidden by a hundred or 
so feet of sediments . 

The areas most favourable to future modern 
prospecting by geophysical ~othod& and drilling &re :-

1 . Iron Cliff. I have long been fascinated by this 
huge outcrop of limonite, seemingly the surface 

expression of an immense sulphid~ deposit . The fact 
that on its eastern flank a galena deposit was partly 
prospected and that a few chains further east 1s a 
great wall of conglomerate make the deposit avjn more 
promising . Tile whole area bounded by the creek to 
the west of the Iron Cliffs and the est Coast ange 
Conglomerates to the east snould be investigated. 
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2. The leptune Area . The old workings, even surface 
trenches, are coapletely filled in, but from accounts 

in old reports it would appear that the very definite 
lode outcropping on the beach was never cut in the 
deeper (100 feet) workings. Although this l ode near 
the surface only contained a few inches of galena on 
the walls, it is in Q w 11 defined fissure of 1 to 3 
feet in width nnd the amount of gal na could quite easily 
improve considerably at depth. This could easily be 
tested by boring. 

3. The Dial Min . The 10Bal structure of the rocks 
at this prospect and the host rocks themselves, both 

favourable for ore deposition, rath r co.lfir::: tl.e better 
nssa ~ obtGined from thes adits cor..ared with neighbour­
ing shows. 1.. 5eon:3 tr.at here the crosJing of a major 
fault zone (though at this point rather curtailed) with 
certain breccia beds has resulted in t he concentration 
of cop.)er minerals and furtheT investigation is warranted. 

~. Other Areas . As the fest Coast Range Conglomerate 
is such an efficient impounding medium, mineral 

d posits, though perha9s the surface indication of them 
is oonoeal~d, m y be sought i~ tne 0a~brian near the 
boundaries and particularly at the conglomerates base. 
In the southern part of the area; .,h re the rocks are 
fairly losely folded, t tl base of t he Jldovic i&n is not 
f r from t he surface and although few mineral depOSits, 
with t he exception of the barite prospect , h&ve been 
found near the base, it is reaso .• able t o suppos€. that 
they m y eKist there . In thE extrene north, that is 
near t he coast line, just to tae east of Penguin the 
base of the conglomerntes is l",irly clos to tbe surface. 
On the eastern flank of those cds, the rocK t.us been 
weathered away but further east mineralisatlon 1s common 
and it is quite probable that this has be~n concentrated 
against the conglomerate wall, that 1s i.1 L e v_<.inity 
of Watcombe's Beach and within the tO~l boundary. 

(Sgd.) Terence D. Hughes 
GEOLOGIST 

The DOpRrtmont of Mines, 
HOBART 
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