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The Koina area o~ 110 square miles. UDder exploration lease by the Kt. Lyell
JUning and Railw~ Co. Ltd •• ooours within the She.f'~ield and Kiddlesex dilltriots
of' northern Tasmania. The lease boundary is outlined in Fig. 1. Access to the
area is by third olaas gravel road f'rClll She~f'ield or by sealed road through
GOIIrie Park - Cethana H.E.C. dam site - Cradle Mt. roadl the latter road is not
yet open to the publio. Wi thin the area access by rcad is usually quite good as
a result of' active logging in recent years and local developlllent by the Hydro­
Eleotrio - Commission around Cethana.

The investigations in this area have been aimed at asaessing the nature. extend;
and economio potential of' the varied and widely ocourring mineralisation.

During the period January - Karoh 1966 a party of' two. oonsisting of a geologist
and f'ield assistant oonducted preliminary investigations in the area. These in­
volved .f'miliarisation with the geology and existing mines and geologioal IIll1pping.
Dr. J. Walker of Barringer Research Ltd•• spent three d~s appraising the area
with regard to the applioation of' geoohemioal prospecting in assessing its min-
eral potential. Following on the recommendations made in his report of October 1966.
a field party of' three, consisting of one geologist (ocoasionally two) and two
f'ield assistants proceeded with a strem sediment smpling program and subsequant
soil ssmpli~ in local areas of' interest. This program was carried out between
Deoember 1900 and April 1967•

In Karoh and April of 1966. Australasian Mining and Engineering Geophysios l'ty.
Ltd. (AJlEG) conducted an airborne magnetCllleter survey and in the same period
Australian Aerial lIapping l'ty. Ltd. prially photographed the lease area. Num­
erous reports on the regional geology and geology o~ the various mines in the
area are available. lIa:ay of them will be referred to in the tex't of 'this report.
A lis't of' li'terature oonoerning the area is presented at the end of the report.

AClNOlILEDGEllElITS

The wri'ter wishes to acknowledge the assistanoe of the H.E.C. in permit'ting
aooeas through 'their developsent area on the Cethana dllJll site and inspeotion
of diamond drill core from 'the Cethana and Wilmot dam ai'tes. Considerable
assistance and hospitality has been given both to 'the Campa:ay and the wri'ter
by Mr. J. Smi'th of' the Erriba Pos't Office. particularly with regard to the
storage of the COlIlpa:ay'S oaravans for the duration of the win'ter bo'th in
1966 and 1967.

GEOGRAPHY

Topographically the area is very rugged. particularly in the SOl.lthern portion
drained by the For'th and Dave Rivers. eleva'ticms ranging f'rom 1.400 to ',000
fee't. The latter two rivers have deeply dissected the basal't plateal.l at
2,500 f'eet and now flow in steep sided. rugged gorges. the sides of which are
extensively oli~f'ed or thiokly vegeteted. To a lesser degree the Iris. Lea•
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GEOGBAPHY (Cant.)
,

Wilmot and CllJIlpbell Rivers are a~lar to the above. The drainage denai ty
averages four linear miles per a'lIare mU"" thia being exoellent for a
reoonnaissance strellJll sedim.e1:lt survey.

The vegetation 11 variable, shOll'1JIC climatic and altitude oontrol. In the
more proteeted, wetter valley bo'ttcmB thick myrtle - sassafrass rain forest
givas Ytfr;f to lIonea of horiaontal scrub along the stre8lll oourses, particularly
in the western and southern parts of the area. Els_here thick euoalypt
fores"!; with a dense undergrowth characterised by ti-tree and Bauera domina"!;es
the lower slopes and extends onto the upper slopes. The higher flat"!;er areas
are vegetated by open eucalypt forests with generally relatively open under­
growth, apar"!; from oooasional stands of dense ti-tree. Around Koina, Lorinna
and Daisy Dell open grazing lands are st111 in use, but with 11ttle active
farming. The average annual rainfall for the area is about 72 inches.

Throughout the area autorap is poor, being essentially restricted to strelllll
beds and ridges with additional exposures along road cut-tings. Exposures
around the old mines which were available to earlier workers have now been
oovered by thiek seoondary regrowth, slump and collapse _terial •
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Both the Middlesex and Shetfield distriots have been systematioally mapped by
the TalllllAnian Department ot Mines. this information. including a ooncise
sUllllllary of surveys on individual m!lIeS being presented by Jennings (1963) and
Gee (1966). As these reports are readily available the writer does not intend
to unneoessarily duplicate them but to present a brief outline of' the re­
levant geology including ~ modifications or additional information resulting
from the reoent field work (Fig. l).

PreollJllbrian Rooks

PreollJllbrian quarts-aerioite schists and quartzites of the Dove Group out­
orop across the southern part of the area in the Dove and Forth River
Valleys. The northern boundary of the Group has been intruded by granite
or overlapped by Lower Palaeo.oio rocks and Tertiary basalt. Pyrite,
galena. ohaloopyrite and pyrmotite veins ooour at numerous 10ca11ties j

these will reoeive further attention in a later seotion. Struotural1y the
Dove Group is quite oomp1ex. having at least thrse generations ot folding
and two sets of' oleavage (Jennings. 1963). In the SOl1th-eastern oorner
adjacent to the lIlersey Granite, OrdoviCian sandstones and siltstones
Ul1Oonformdly overlie Precambrian green-grey and purple• .finely laminated
musoovite-quartz sohists contorted by kink bands. minor drag Il1ds and
numerous small faults. These sohists are locally quite haematitio Yi th
some bands showing varying degrees of' alteration to serpentine•

ClllIlbrian System

Along the northern slopes ot the Dove River Valley. ClllIlbrian rooks un­
conformably overlie those of the Preoambrian Dove Grol1p. bllt also ooour
extensively throllghollt the area as a ..mole. Due to the lack 01' contin­
uous seotions and fossils in the ClIJIlbrian System. oonsiderable uncer­
tainty exists regarding the sllooession. It oonsists of a thiok and var­
iable sequence of sediments (mostly greywackes with minor chert bands)
interbedded with aoid voloanic rooks.

The units o.f the system, as defined at present, include the Lorinna
Greywacke. Bull Creek Voloanics and Minnow Keratophyre. Considerable
discrepancies still remain oonoerni~ the respeotive interpretations and
oorrelations of the various members (Twelvejrees 1913. Reid 1919.
Elliston 1954. Jennings 1958.1963, Gee 1966).

Lorinna Greywacke

The Lorinna Graywacke as defined by Jennings(1963) includes "an
assemblage of' greywacke. chert, quartzite and vo1canio rocks ..mich
underlies the lioina Sands:l:one on the Five liile Rise and also outcrops
in the Forth River about half a mile north ot Lorinna Bridge". In
addition to the above localities, these rocks outorop in the south­
_st corner of' the area around Quail. Falls. Near the H.E.C. Cethane
dam site purple to green. tine - mediUlll grained serpentinised grey­
wackes whioh are very olosely fractured and cut by serpentine-quarts
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Lorinna Greywacke (Cont.)

veins have been mapped as Lorinna Greywacke by Jennings. Rocks mapped
as Lorinna Greywacke in the ncrth_estern corner of the area, are con­
sidered by the writer to belong to the Minnow Keratophyre suite.

In the Forth River, south of Lorinna and on the south-eastern slopes
of the Five Mile Rise the unit includes granitised greywacke and por­
phyroid type rocks. In the latter area intercalations of greywackes
and granitised greywackes of varying degrees occur, rarely containing
veinlets and loc~ sparse disseminations of pyrite and chalcopyrite I
specoularite is also present in narrow veins. Because of the granit­
isation or the Lorinna Greywaoke its boundary with the Dove Granite
is indistinct and apparently gradational. Further west on the Five
Mile Rise outcrops of grey, massive, porphyritio rocks containing
phenocrysts of quarts and narrow veins of speccularite are unconformably
overlain by basal Ordovician conglomerates. Superficially the rock
resembles a porphyry but according to Jennings (1963,p.40) micro..
scopically it resembles a greywacke.

Adjacent to Quaile Falls in Olivia Creek light grey, massive cherts
and quartll1tes outcrop, these varying to a medium grey rock oonsisting
of angular fragments of quarts (lmm diameter) set in an apbanatio
ground~ass and also a quartzose porphyritio rook oontaining angular
"xenoliths" of ohert. About half a mile to the east a light grey
massive ohert is exposed in a small quarry and contains intercalations
of greywaoke-conglomerate which has been partially granitised.

Pyrite is widely distributed in these rocks as minor disseminations
and coatings on joint planes, while pyrrhotite is sparsely disseminated
looally.

In the Dove Valley the Lorinna Graywacke is oonsidered to exoeed 1,000
f'eet in thickness, while in the Forth Valley Paterson (1960) reported
the thickness as "same 600 feet".

Bull Creek Voloanie.

The Bull Creek Voloanios ooour extensively across the oentral part of'
the area and oonsist of a complex assemblage of sheared porphyritio
acid Isvas, graywackes, siltstones and oherts outcropping in the
Forth River near Geales Bridge and exposed in road cuttings north
of' Lorinna. These rocks outcrop as sheared apparently structureless
bodies whioh lack the characteristio features of lavas and are not
obvioualy intrusive.

Burns(l960) subdivided the Bull Creek Volcanios into the Upper Porphyry
Kember (at least 700 feet thick), the GeBles Bridge Member (about 500
feet of greywacke, sandstone, conglomerate and siltstone, interbedded
in places with porphyry) and the Lower Porphyry Kember (at least 300
feet thick, but possibly much more). Mapping by the writer in the
Forth River supports these subdivilions in the vicinity•



In the haDd specimen the porphyritio aoid lavas are dark grey rocks,
consisting of quarts phenocrysts in a fine grained groUlldmass. Some rocks
can be reoognised as quarts keratophyres aDd daoites that have been
only slightly altered, while others are so altered, both hydrothermally
aDd by shearing, that only the quarts phenocrysts remain unaltered. A
feature of these rocks is the relatively strong development of green,
fibrous hornblende and or epidote in the groundmass replacing ferro­
magnedans (Gee 1966) and as veins or segregations. Throughout the
area, but partioularly at Geales Bridge, the ellipsoidal segregations
(3 to 4 inches long) oonsist of fibrous, dark green hornbleDde aDd
granular, olive-green epidote, commonly surrounded by white haloes of
orystoorystalline silioeous meterial. Elsewhere they also ooour as
lenses and stringers. Gee(l966) reports that the segregations and
veins occasionally oontain a small oore of chaloopyrite. The porphy-
ritic rocks are widespread in oocurrence aoross the central part of the
area aDd are generally upreathered, except in the area surrounding the
Lawlceml_ and Pig and Whistle Ilines where they have been extensively
weathered to sott light grey aDd red rocks.

•
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The Bull Creek Voloanios unoont"ormably underlie the Ordovioian con­
glomerate aDd sandstones and probably overlie the Lorinne Greywacke,
however the latter may be eqUivalent to the Gaales Bridge Ilember of
the Bull Creek Volcanios •

Ilinnow Keratophyre

Along the northern boundary of the area, several thousand feet of aoid
lavas. soda rhyolites aDd keratophyres with some greywaoB aDd siltstone.
outcrop. Around Bell Ilount outorops aDd exposures reveal strongly
oleaved brown. cresm and purple siltstones and slltes with acid lavas.
including quart. keratophyres and rhyolites. These are oClllllllonly
orossed by horizontal kink bands. paralleled by quart. teniion gashes
aDd out by milky quartz veins. sometimes beuing mioaceous haemati teo
Similar rooks outorop in the north western corner of the uea, these
including sheared rhyolites. siltstones and oouse greywaokes and
were mepped by Jennings (1963) as the Lorinna Greywacke.

Lying unoont"ormably beneath the Roland Conglomerate on the Lorinne
Road neu Cethana. the Minnow Keratophyre is represented by a series
of oleaved siltstones and pale green quarts keratophyres. Similar
rooks are exposed in the vicinity of the H.E.C. Cethana dam site.

Ordovioian System.

Within the lease area the Ordovioian System is represented by more than
4.500 teet of oonglomerate, sandstone, shale and limestone. These have
been assigned to three formations, notably the RolUd ConglOlllerate. Koina
Sandstone and Gordon Limestone •
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~'" Roland Congl_rate

The Roland Conglomerate 1& 8. 1'ormation 01' quartll eonglamerates lying
unconformably on the Cambrian System and overlain conformably by the
Moina Sandstone. It has a maximum thickness of 800 feet on Jolt. Roland
but thins rapidly south .fram Rouad Hill to Tin Spur and Olivers Hill
where it is only 20 feet thick (Jennings 1963). In the Lorinne. area
and on the northern slopes 01' the Dove River the oonglomerate is
generally absent. bu't on the Five Kile Rise a road cutting exposes
a maximum of 10 feet of coarse white siliceous co~lomerate consisting
of subangular - aubrounded quartz pebbles set in '-ilioeous matrix
unconformably overlying Cambrian Greywraekes. The oonglomerates are
overlain by 10 - 15 feet of white and dark grey, siltstones containing
Lingula valves and then into the typical grey, massive quartsites of
th6ilioine. Sandstone. The conglomerate also appears to lense out to
the west between the Iris and Lea Rivers.

•

•

•

The massive conglomerate is usually pink or white in colour and oon­
sists of subrounded fragments of quartZite. quartz and quartz schist
in a fine-medium grained siliceous or ocoasionally argillaoeous matrix.
In the vioini ty of the Dolooath Granite the oonglomerate has undergone
recrystellisation to a dense ..mite "Ghost Conglomerate" (Nixon 1954).
The Roland ConglQlllerate is rarely the host rock to mineralisation.

Moina Sandstone

Jenningll(1963) de1'inell the Koine. Sandstone all 8. sequence of marine
sandstone. quart&ite. shale and conglomerate of about 800 feet
maximum thickness. ocourring stratigraphically below the Gordon Lime­
stone and above the Roland Congl_rate. The Roland Conglomerate _
Moina Sandstone boundary is tranaitional. the transition aone oon­
sisting of interbedded quartllit... congl_rates and g1"its and is
oonsidered to be up to 50 feet thick by Jennings(1963). but at,least
twioe this by the writer. The upper boundary with the Gordon Limestone
is also transitional through about 100 feet of interbedded sandstones,
,uartdtes. cslcareous sandstoDeS and mudstones and shaley HlIIestoMs.

The formation consists of white, grey and brown. fiM to _dilllll grained,
hard quartaites and sandstones with minor beds or siltstone. shale,
grit and conglomerate. FossilUerous horiZons are limited although
....orm tubes are quite cClBIlIlon and brll4hiopods cocur locally. The beds
are usually one to two feeio thiok and are out by " well developed
joint system. 1I'01diJlg 18 of the ooncentric type with bedding plane
slip relieving much of the ten810n and small break thrusts in the
cores of antiolines and synclines.

The intrusion of the Dolcoath Granite into the formation has caused
strong induration of the sandstone and introduced n1Jlllerous mineralised
veins. Road outtings along !fur...... Creek have exposed grey, fine
grained, hard quartzites containing irregular green segregations very
similar iqappearanoe to those in the Bull Creek Voloanioa. The segreg­
ations oonsist of diopside hornblende and quarts and frequently oontain
disseminated pyrrhotite (about :L:!C). These cuttings also reveal numerous
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Moina Sandstone (Cont.)

quartz - musoovite veins up to 3 inches wide, oontaining 1I"0l'rlllllite,
pyrite, mo1ybde.n:l.te, beryl and fluorite. Pyrite is widely disseminated
throughout the formation and is also widely present on joint and
fracture aurfaces.

In addition to the above types of mineralisation minor disseminations
of ohaloopyrite, galena and arsenopyrite ocour at scattered localities
(Fig. 2, p. ltd. The Moina Sandstone is an important host rook for
the dominantly structurally controlled ore deposits of the region.

Gordon Limestone

The Gordon Limestone oonformab1y overlies the Moina Sandstone but
nowhere within the lease area is the top of the formation exposed.
It is preserved only in synclinal podtions and is unconformably
overlain by Tertiary sediments. Outcrops are present at Moina, in the
vicinity of Fletchers and stormont Mines, on the southern side of Bell
Mount, at Lorinna and in the vioinity of Round Hill where two small
deposits ocour in the bed of Claude Creek, with at least 300 feet
exposed in the end of" No.3 Adit of the Round Hill Mine (Jennings 1958
p.52).

In the Moina Valley the transition beds between the Moina Sandstone
and Gordon Limestone inolude an alternation of dark grey siltstones,
dense nite ohert bands, sandstones and black dolomitio limestone, the
proportion ot 1imestoDe increasing up the section. Green epidote
crystals are not uncommon on joint and bedding planes of the sandstones
and scattered patches of" disseminated pyrite are also present. Macro­
f'ossils are not oammon in the limestone and are pOlil1'ly preserved (T1R1ve­
trees 1913, Reid 1919, Gee 1966).

The intrusion of the Dolooath Granite has metasOlllatised the limestone
in the Shepherd and .urphy, Fletcher's Adit and Stormont Mine areas to
a garnet-pyraxene-magnetite-epidote rock (skarn, taotite). Further looal
ooourrences of this rook are south of' Tin Spur Creek and in Claude Creek
near Round Hill. Outcrops in the Iris River at Moina reveal oalo­
silioate and skarn phases of' the basal limestone beds, these beds con­
tain widely disseminated pyrite.

Only the basal and transition beds of" the Gordon Limestone appear to
have been noticeably altared and reconstituted by the metasomatism. It
is suggested that the metasomatis1ng fluids moved with relative ease
up through the .oina Sandstone until JSeeting the basal limestone beds,
whioh being essentially impervious. but more highly reaotive, confined
the f'luids to this horizon. This basal zone is quite an important host
f'or mineralisation in the Moina, Fletcher's Mit and Stormont Mine areas.

Tertiary Deposits

At least in the K01na - Bell Mount area, a sub-basaltio silioeous oOnglomerate
1I"ith int.erbedded sandstol:l8S ecttenaively outcrops. Superfioially the rook
is rather similar to the Roland CongllllRerate beiug a light grey. pink or
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Tertiary DepositB (Cont.)

white, poorly sorted rock oomposed of well rounded - angular pebbles of
1I0ina Sandstone and Roland Conglomerate in a fine to medium grained sand
matrix and oemented by ehalcedonic quart!/; (Gee 1966>' This grey-billy is
thought to have been a lake sediment, later silioified by the overlying
basalt.

At the Bell Mount gold workings, clays and sands occur below the basalt and
overlying the Gordon Limestone and Moina Sandstone. Similar sedimants over­
lie the limestone in the vicinity of the Iris Bridge at Moina and have
also been reoorded between the basalt and limestone in diamond drill holes
along the H.E.C. Wilmot - Cethana tunnel line (Paterson pel's. COIlIII1. 1967).

Gee(l966) reports llparse outcrops of ferromanganese gossan "on a small hill
aorOSIl the Iris River from Moina" between the basal t and grey-billy at
an altitude of about 1,750 feet. BurDa (1957) desoribes similar gossanous
outoropB in the area around the Bell Mount gold diggings and interpre1:a
them Il8 being iron o_nted sub-basaltio deposits of Tertiary age, being
remnants of a oapping that originally extended aorOSB the area at a general
elevation of 1.775 feet. An additional ocourrence of massi_ ferro­
manganese gosaan OOOUTS on the western side of the Forth River above the
Cethana dam site at an altitude of 1,200 feet. This waB assooiated with
Cambrian rooks and may not be related to the above type•

Quaternary Depositil

These consist of relatively thin deposits of gravels, sands and silts
overlying the Gordon Limestone at Moina and Lorinna, much of this material
being reworked fluvioglacial sed1aente (Gee 1966). "Varves ooour at
several points in the Forth Valley between the Dove SlLW mill and 1oorinna"
(Spry,l958). The thiokest exposure is at the Addison Creek road orossing
Bouth of Lorinna, where they are about 100 feet thick. Ex:tensive blaJlll:etB
of basalt talus and landslip debris ooeur on the slopes of the Forth and
Dove Valleys near Lorinna, and to a lesser degree throughout most of the
&rea.

IGII1EOUS ROCKS

Dove Granite (CllIIlbrian)

The Dove Granite is exposed in the Dove River near the Devon lIine, and at
the Dove-Forth oollfluenoe and in the )lersey Valley on the south-eastern
boundary of the leaae. These intru.aiona are loea1:.ed along or near the
Preolllllbrian-Cambrlan UDOontormity.

The granite is predominantly a red or light grey, ooarse grained rook oon­
sisting of quarts, plagioolase, potash feldspar, hornblende and biotite
with tourmaline. siroon, apatite and sulphides as acoessories. Where
exposed in the road eut'ting. south of Lorinna the granite is deeply weath­
ered, the only treBh granite available being trom the Powerful !liue where
it is the light grey variety in oontrast to the more oo-.on red granite
ooourring .hewnere. The northern boundary of the granite in the Forth
and Dove RiTe" is ditfioult to defiDe as it; has intruded the Lorinna Grey-
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Granite (Cambrian) (Cont.)
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wacke granitising it to varying degrees.

In the vicinity of the Devon)tine on the Dove River porphyritio granites
and a variety of porphyritio rooka are closely associated with the granite.
'!'he grey porphyritic granites are composed of rounded crystals of quarte
feldspar and biotite in a fine grained quarteose - feldspathic ground­
mass. There are oocasional oomposite fragments of quartz and feldspar
and fragments composed of interloolcing biotite crystals indicating that
at least some of the coarser grained minerals belong to an earlier
generation (Jennings 1963). Diaseminated chalcopyrite (less than 1%) and
pyrrhotite (approx. ~) were observed at two looalities in the porphy-
ritio rocks associated with the granite upstream from the Devon Mine (Fig. 2 ).
At the oonfluence of Olivia Creek and the Dove River a closely fractured
pale green-grey, pyroxene-quartz porphyry is exposed.

AbcVe the Powerful Mine and in the south-eastern corner of the area, the
granite is overlain by unaltered Moina Sandstone, suggesting a ClllIlbrian
age for the intrusion. Potaasium-argon dating on biotite and horn­
blende by JicDougall and Leggo (1965) led them to the oonoluaion that the
granite was intruded during the late Cambrian.

SerpenUne (Cambrian)

Just outside the north-eastern boundary of the lealie, serpentine is ex­
posed in a small trench along side the Cethane-Gowrie Park road. Apart
from narrow, irregular veinlets of asbestos there is no apparent mineral­
isation ASsooiated with the serpentine nioh intrudes Cambrian greywaokes.
Mention has already been made of minor serpentine in assooiation with
Cambrian greyvraokes on the western slopes of the Forth River above the
Cethana dam site and also serpentin1sed Preoambrian rooks near the Kersey
Granite. '!'he serpentins is apparently of Cambrian age as no traoe of it
has been found in the Ordovician rooks of the area.

The aeromagnetio survey by 411EG Pty. Ltd. of the lease erea revealed a
"plateau-like high ••••• caused by rooks other than those exposed at the
surface and whioh possellS an appreoiably higher sWloeptibility value than
the neighbouring rook.". '!'his "high" lone is situated in the oentral­
southern part of the lease, its .ource po.libly being "tabular body wi th a
gentle~northerly dip" about 10

0
(Zar.aratjian 1966 p.12). The positive

magne~f.e trends in the north western corner of the area "almost oertainly
refer to vertical or .teeply dipping dyke-like bodie." of similar lithology
to that produoing the "plateau high" (Zars_atjian, op. cit.). Depth
estimates to the tabular body are 200 - 500 feet in the central area to
nsar surface on the southern edge &bey-e the Powerful JUne (Zarse....atjUn op.
oit;. ).

The various ooourrenoes of serpentil1e reported from the are.. may be
surfaoe expreasiou of the bailie tabular body•
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The Dolcoath Granite outcrops towards the centre of the area as a small
stock like body about one mile in diameter. It is extensively weathered
to depths of about 60 feet. although near its southern boundary in the
Forth River, patches of relatively fresh light grey granite are exposed.
The ooarse grained granite typically consists of potash feldspar. quartz.
plagieolase and biotite reepeotively. with acoessory Ziroon. fluorite.
apatite. cassiterite. topas. beryl. wolfr,nnite. molybdenite. chaloopyri te
and pyrite.

Late stage dyke and vein intrusions are oammon in the northern parts of
the granite but are either absent or rare in the southern region.
Throughout the northern section. mineralised pegmatite and greisen dykes
and veins are frequently sites of old mines ego Sayer·s. Hidden Treasure.
Premier. Dolcoath. Povey and Johnson and Squib Mines as well as nUlllerous
other unnamed workings. Gee(l96(» reoords pegmatite dykes up to ~ feet
wide. outcropping beside the Lorinna road a quarter of a mile south of
Tin Spur. Aplite dykes up to 2 feet wide are exposed in the Forth River
south of Narrawa Creek and along the Lorin:aa road.

Despite the stook like appearance of the granite Gee(I966) noted several
lines of evidenoe suggesting that the granite is essentially a northerly
dipping body. plunging gradually westward beneath Moina. The granite
intrudes both the llull Creek Voloanios and Moina Sandstone and has been
dated by McDougall and Leggo(l965) at ~45 million years •

Basalt (Tertiary)

The higher plateau areas are extensively covered by olivine basalt flows.
probably as much as 1.000 feet thick. Associated with the basalts are
basaltio agglClmerates in the Moina-Lea River area. The distribution of
the basalt was determined by the pre-basalt drainage system as desoribed
by Spry(l95i!) and Rundle(I958). The total thickness of the basalt was
suffioient to overflow the pre-existing divides and to introduce lava
flows into the 140le Creek Valley.

STRUCTUIl.AL GEOLOGY

PreCambrian Rocke

The Preoambrian rocks whioh outcrop in the southern part of the area and
include the Dove Schist and Fisher Group were oonsiderably deformed during
the Preotllllbrian (Spry 1958. 1$162. 196~). The dominant sohistosity and
main oompositional banding has a regional east-west trend. First order
struotures formed during the Preoambrian are interseoted by later north
westerly trending Tabberabberan struotures. Within these major folds
several sets of smaller soale folds are present; the first order folds are
two to three miles across and appear to plunge to the west. the seoond
order folds are a few hundred feet aoross and generally plunge to the
east. whUe the third order folds (about one foot aoross) plunge both
east and west (J.Dl1ings l$l6~).



The laok of outorop and massive nature of the CllIllbrian rooks make it
diffioul t to d>termine aoourate rold patterns in these rooks. Aocord­
ing to Jennings(I963) they show similar type folds with strong axial
plane cleavage. partioularly in the axial regions of the first order
rolds. The thiok keratophyre bands tend to be ooncentrioally folded
with aocOllilllodaUon by bedding plane slip at the expense of the less
oompetent greywacke and "pyroolastio" formations which are isoclinally
folded with an associated axial plane oleavage.

•'.

C(llIl.brian Rocks
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Minor folda plunging to the north-west and south-east are similar to
smaller folds in the Ordovician rooks. These folds often diverge in
trend from the regional schistosity and are apparently late Tabberabberan
struotures.

The Bull Creek Voloanios outcropping in the Forth River south of the
Dolooath Granite have been regionally folded into the Dolcoath Anticline
and show a strong schistosity which has its maximum devSlpment on the
southern side of the anticline. Gee(I966) and Burns(1961) have been
able to show that the schistosity is of Devonian age. Burns(I96I) alao
reports drsg folds. of wavelength about 30 feet. with their axial
planes psralled to the sohistosity.

In the Lorinna Gorge. the Lorinna Graywaoke shows a strongly developed
schistosity (80-8S!27S0li). At the abandoned H.E.C. dam site the Moina
Sandstone is apparently oonformably overlying green, oleaved siltstones
of the Lorinna Greywaoke. but this situation has been attributed to a
low angle thrust fault (Gee 1966). The shearing in the aoid lavas is
probably related to the thrusting as there are segeral additional small
thrusts in the Gorge and at its lDuthern end a powerful fault thrusts
the graywaoke. over the Gordon Limestone. All thrusts in the area strike
approximately east-west and dip steeply north.

Jennings(l963), Burns (1961) and Gee(1966) produoe several lines of
evidenoe indioating that the Cambrian rooks had suffered deformation
prior to the deposition of the Ordovioian sediments. Jukesian faulting
in this area would be diffioult to oonfirm as most of the faults would
have undergone subsequent movement during the Tabberabberan Oroge~.

Ordovician Rooks

The Ordovician rooks were strongly folded and faulted during the
Tabberabberan forming open oonoentrio rolds accommodated by bedding
plane slip and break-thrusts in the cores of antiolines and synolines.
At least twe fold trends are present (Fig. 1). This fold pattern
indioates oompression paralled to the basin with upward relief. hence
the prevalenoe of thrust faults in the area. The already deformed
Cambrian rocks. being under some cover, yielded by shear folds with oon­
jugate wrench raults, resulting in relief across the basin (Jennings 1963).
One such fault is the BiSllluth Creek rault. trending north west - south
east aoross the oentral part or the lease area. relative movement across
the fault being north block up. In the vicinity of the Shepherd and Murphy
Mine at Moina. lIlOV_ent on the near vertical reverse fault was at least
li'heave 01' 1.200 teet!' (Blake 19:;6). possibly with as much as 400 yards
dextral transcurrent movement. Blake also considered the tault to be
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post-mineralisation.

12. lH9C17

JilINERALISATION

This seotion includes a general disoussion on the nature and oontrolling
factors of the mineralisation in the area. Consequently although sOlUe
specific mines will be mentioned and discussed. no detailed desoription of
the old workings will be attempted. as these have been adequately documented
by earlier workers and most have been included in summarys by Jennings(l96.3)
and Gee(lg66). In all instances the earlier workers had better acceas and
exposures than exist around the old workings today. A table summarising the
basic features of mineral deposits in the area ill presented in the appendix
(p. 30 ).

The pattern of mineralisation in the area clearly demonstrates the close
relationship between the tin-tungsten-molybdenum-bismuth mineralisation with
the Dolcoath Granite (Fig. 2). As Elliston (195.3) pointed out. there is a
reasonable zonation of mineralisation around the Dolooath Granite with the
relatively high temperature deposits of tin-tungsten-molybdenum-bismuth
(Williams 1958) being distributed in and around the northern margin of the
granite and extending west to the Moine area. Suooessive "haloes" of gold
silver-lead and oopper deposits ooour further out.

• With at least two phases of' granite intrusions. one during the late Cambrian
and the other in the Devonian. there is "the possibili1;y of' two phases or
mineralisation. While there is a strong association of mineralisation with
the Devonian Dolooath Granite there is little evidence strongly indicative
of' a Cambrian phase of mineralisation. Acoording to Jennings (196.3, p.ll2)
"haematite lodes •••••• seem to be restrioted to the vioinity of' the Dove
Gran!te and related to it ••••• ". this being indicative of a relationship of
mineralisation (including gold and silver-lead) to the Dove Granite. Lead.
Zinc and copper mineralisation ooour in and around the Dove Granite but then
may be satisfactorily attributed to the later mineralisation. Haematite
lodes are also cammon in the Minnow Keratophyre of the Bell Mount area and al so
ocour in the Moina Sandstone on the Five Mile Rise. This oombined with 'the ~
oonoentration of' magnetite around the Shepherd and Murphy, Stormont and
Fletchers Mines indicates a close association with the OOlooath Granite. but
does not rule out the possibility of a Cambrian mineralisation with subsequen't
remobilisation during the Devonian.

•

Small alluvial deposits have been worked in the lease area. these being
essentially oonfined 1;0 the northern part of the area, although sOllle detri'ts.l
gold was won from oreek beds on the Five Mile Rise and along the Forth
River. Other areas of alluvial gold include the Bell Mount goldfield, Olivers
Hill in the vicinity of the Devonian Mine and in the Lea River near Fletchers
Adit. Colluvial tin and wolfram have been worked on the steep slopes around
the Dolooath Granite and in partioular at the Iris and All Nation Mines just
to the west of the granite.

The reader is referred to Fig. 2 for mine and mineralisation 100alities
mentioned in the tax'\; below.
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Mineralisation in the Precambrian rocks is limited but includes both
vein and disseminated types. Reid (1919 b) reported a 3 inch
pyromorphite vein at the Silver Dove Prospeot on the Dove River, on
whioh a tunnel 150 feet long was subsequently driven without en­
countering any worth while mineralisation. In the extreme south­
western corner of the area a small quarry exposes muscovite-amphibolite
- quartz schists cut by thin flat lying veins of chalcopyrite
(approx. 2%) and pyrite (approx. 50,() and a 5 inch wide vein of:
pyrrhotite containing euhedral crystals of: quartz and scattered blebs
of chalcopyrite. An assay of the vein material revealed only a
trace of tin (0.05% Sn.).

At the Dove Road crossing of Olivia Creek, little deformed thinly
bedded micaceous quartzites were found to contain minor traces of
disseminated chalcopyrite which appeared to be confined to a
purple-grey, dark spotted quartzite. Half a mile to the south-
east a massive quartzite bed in a succession of micaceous quartz
schists contained minor disseminations of galena!; chalcopyrite,
sphalerite and pyrite within 20 yards of: a strongly pyritic fault zone
about;" feet wide.

C8lIlbrian Roclts

The C8lIlbrian rocks apparently exert little stratigraphie control on
mineralisation. Local very minor disseminations of: chalcopyrite
were found in the Lorinna Greywacke on the south eastern slopes of
the Five Mile Rise and associated with the hornblende-epidote
segregations in the Bull Creek Volcanics. Sparsely disseminated
pyrrhotite was also found in cherts to the east of Q.uaile Falls. while
in the Dove River about one mile downstream from Olivia Creek similar
rocks contain flecks of chalcopyrite, sphalerite and galena. Por­
phyritic rooks associated with the Dove Granite, upstream frOlll the
Devcn Mine, contain small amounts of: chalcopyrite and pyrrhotite.

Elsewhere mineralisation is of the vein or lode type and is in­
f:luenced by pre-existing structures inoluding jcint systems, faults
and shear zones ~. in the Devon. Powerful, C9Ill.pbells Reward, Union.
Lawlcemlsw and Pig and Whistle Mines. Approximately a quarter of a
mile downstream from the confluence of: Stormont Creek with the Iris
River, the Bull Creek Volcanios are cut bY' a 3 inch quartz vein
carrying magnetite (about 30,() and minor pyrite. The host rock also
oontains ultra-basic segregations similar to those at Geales Bridge
(p. ? ). As was described earlier the Bull Creek Volcanics on either
side of the Bismuth Creek Fault contain moderate-strong disseminated
pyrite mineralisation

Analyses of two grab ....mples tram the end of the adi t at the Powerful
Mine for nickel and cobalt were negative •
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Ordovioian Rooks

IUneralise:tion in the Roland Conglomerate ie very limited. Where the
Lorinna Road cuts Tin Spur the conglomerate contains several thin
milky quartz and pegmatite veins oonteining isolated specks of
oassiterite and wolfrEllllite. One such vein contains arsenopyrite,
pyrite, wolframite, cassiterite and chalooF,rrite. Quartz veins
carrying lI"Clfram were seen in the oo~lomerate north of the LllWkemlaw
Mine and Pig and Whistle IUne. Nixon(1954) cites several instances
in lIhioh quartz-wolfr81llite lodes in the Bull Creek Volcanios do, not
penetrate the overlying oonglomerate but tend to form horizontal ore­
bodies at the jlUUltion of the two rook types. It would appear that
the conglomerate acts as 8. shield, due to a lack of fracturing locally
preventing the upward extension of lodes.

Between Moina and Olivers Hill lIineralisation in the Moina Sandstone
is dominantly associated with ¥artz veins or lodes in which there is
a marked parallelism to the Dolooath Anticlinal exis. The build up
of streues in the rooks during the development of the Antioline was
relieved by the formation of tension gashes, paralled to the antiolinal
exis and at right angles to the direction of greatest tension. These
tension gashes were SUbsequently filled by mineralised quartz veins,
during the intrusion of the granite. In this area the mineralised
quartz lodes typically include woIf'rEllllite and easaiterite lIhile
bismuthinite. sphalerite, chalcopyrite, molybdenite, sphalerite, galena
and pyrite may also be present. Mines and workings on this type of
lode include the Shepherd and Murphy. All Nations, LllWkemlew, Pig and
Whistle, Nichcls and Smiths Tribute, Pochins Adit, Pcveys Adit and
others. Several umrorked lodes 4 to 5 inches wide occur on the
northern slopes of Herrewa Creek and exposed by the H.E.C. development
roads.

Mineralisation in the Round Hill. Round Hill Extended and Wilmot Mines
tends to replace the incompetent shaley beds between the massive
quartZite beds of the Mcina Sandstone, partioularly in the crests of
antiolines, forming saddle reef type lodes and ooourring locally along
bedding planes. Thrust faults interseoting the antiolinal orests
appear to have aoted as feeder ohannels to the mineralisation. The
ore-bodies oonsist of coarse and fine grained galena, pyrite and
ohaloopyrite with lesser 8III0unts of sphalerite. arsenopyrite and
billllluthinite.

The Five Mile Rise gold field includes all the small mines located on
the west bank of the Forth River opposite Lorinna. It is noteble
that all the lodes so far discovered are along small faults striking
at or olose to 140 degrees, this direotion bei~ one of a oonjugate
set of fraotures, striking at approximately 140 and 2~Oo. "The lodes
outcropped as gold-rioh rubbly gossane lIhioh, ••••• beoe.me impoverished
underground and passed into mixed sulphide ores, generally silver-lead
and pyrite with minor amounts of arsencF,rrite, ohalcopyrite, gold,
sphalel'l.te and sametimes bismuthinite. In the lower adit of the Union
JUne small ha8lllati te lodes were enoountered whioh may have been the
downward extension of the sulphide veins •••••• Where the lodes were
traced across the oontaot (Iloina Sandstone-Cembrian /Sreywaoke) th~
passed into the C8IIIbrian rooks without alteraticm." (Jennings 196~).



Minor 8IlIounts of gold were mined in the Devonport Mine in the north­
western corner of the lease area. In addition to gold the mineralis­
ation includes minor quantities of pyrite, mioaceous haematite end
ohaloopyrite in several SIIlall quarts end gossanous lodes whioh have
fermed in a shear sone parallel to a fault (65/154Wl.

•
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Local, sparsely disseminated chaloopyrite, galena and pyrite
mineralisation ....as observed in hard, massive, fine grained quartsi te
beds of' the Moina Sandstone at several localities between the Lea
Bridge and the oonfluence of the Lea and Iris Rivers, about 3/4 mile
upstream from the Stormont Mine and in Iolsohinery Creek above the
Round Hill Mine. Minor flecks of pyrrhotite were observed in a hard
green-grey, .tine grained quartzite, about halt a mile south of' the
Stormont Mine end along Narrawa Creek.

Limited ooourrences of galena, pyrrhotite end pyrite (both disseminated
and assooiated with quarts veining) were observed in core drilled by
the H.E.C. along the Wilmot-Cethana tunnel line.

As ....as mentioned earlier , it is generally only in areas where skarn
has developed that mineralisation has been found in the Gordon Lime­
stone. H_ver examination of oore from the vioinity of the Bell
Mount gold field revealed soattered cebs of' pyrrhotite and pyrite.
At the Shepherd and Murphy Mine the skarn has apparently had 11ttle
influence on the mineralisation, (with the notable exoeptions of
pyrite banding end magnetite) the east-est trending lodes traversing
the quartzite-skarn boundary unaltered.

Bismuth mineralisation in the Stormont Mine is apparently confined
to the garnetif'erous skarn, Cordwell(1961) also noting that the
mineralisation is most impoverished in the amphibolitio sectioIIII of
the skarn, and absent from the magnetitio skarn horizons. The
Mineralisation ooneists of bismuthi.llite with minor biamutite and
bismite in both lode end disseminated bodtes (Cordwell 1961). Rioher
segregations of' bismuth occur in the more garnetiferous rooks, the
bismuthinite being present in fraotures in the garnets and apparently
olosely post dstes the garnet formation. It also ooours along joints
end shears, onwhioh thin films of' gold have been reported (Cordwell
1961), paralled to a fault striking at 330 degrees whioh has dropped
the skarn against the apparently unmineralised Moina sandstone.

Similar calc-silicate rooks occupy a sYDClinal position in the Fletchers
Adit area and have also been dropped into juxtaposition with the
underlying Moina Sendstone by a north-west trending fault. (Fig. 7 ).
Narrow galena-ohaloopyrite-sphalerite veins, oooasionally oarrying
wolframite, bismuthinite and pyrrhotite alse ooour in this area.

Mineralisation in the granite is in the form of pegmatite dykes, greiaen
and quarts veins and disseminations. The minerals of eoonomic
signifioance ocourring in the granite include wolframite, oassiterite•
molybdenite and ohaloopyrite, the latter being found only looally
disseminated in the Premier Vine. The ooncentration of mineralised
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d¥kes and veins around the northern edge of the granite was mentioned
earlier. this localisation also apparently holds for disseminated
mineralisation, although several flakes of molybdemite were found near
the south~rn boundary on the Forth River. A tota~ of eleven samples
obtained. from Blaoks, Squib. All Nations and Shepherd and M'urphy lIines
were analysed for yttrium. content~ in all in~tances the concentration
of yttrium was less than ~O ppm..... an uninteresting level of oon­
centration.

Summary of eontrolling Factors of Kineralisation

,(b)

(0) Finegra~ned, massive, quartzite beds

(d) Massive oover of Rola;p.d Conglomerate,

Grantte ... sc:niree rook tel" mineralisation~a)

...
\!

\/'

0·"
1. Struotural Controls.('a) Faults, joints, shear zones· ;li.

(b) Bedding plaD;es ~~yyl'"

(0) Tension craclts ~ l'
(d) Anticlinal crests ;/

2. - Stratigraphic Controls . <a> . Inoompetent (.shale), beds between? h-o."-c.. r-s_
oompetent (quartz!te > beds. ~

Skarn and oalo-silioate rocks .
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In an attempt to quiokly and inexpensively assesS the mineral potential
of the lease area. a program of systematio sediment sampling (on 1;4 mile
sample intervals) of' both lar!J:e anll amall streams was oonducted. Following
the reoommendations of Walker(l966) the ..a0 mesh f'raotion of' eaoh sample
was analysed f'or hot 0.511' hydroohloric acid extractable zino and COpper,
and the (-35 +80) mesh f'raotion analysed f'or total tin by colorimetrio
analysis. Where additional disorimination of the mineralisation was re­
quired, analyses of the anomalous samples was undertaken f'or hot 0.511'
hydroohlorio aoid extractable lead and molybdenum using the fusion - zinc
dithiol method.

Follow-up examination of the anomalous geoohemioal areas delimited f'rom
the stream sediment results involved soil sampling of' the "B" soil horizon.
This was achieved by pitting to depths of up to four f'aet. To date onl1'
two areas have been subjected to soil sampling surveys, notably the
eastern slopes of the Wilmot River and the Fletoher's Adit area. Samples
f'rom these localities were subjected to molybdenum, tin and tungsten
colorimetric analysis and atomio absorption spectrophotometrio analysis
f'or bismuth, respectively. The analyses were carried out by Geoohemical
and Mineralogioal Laboratories of New South WaleS.

In order to assess the nature of' the tin, oopper and zinc results in terms
of baokground and anomalous value•• each set of' results was subjected to
.~raight forward statistical treatment, as outlined in Hawkes and Webb
(1962. p.30). Erratio high values were omitted from the estimation of
threshold values. The threshold values obtained by this methOd for possible
and probable anomalous values oorrespond closely to those arrived at
subjeotively f'rom an inspection of' the results.

The oalculated threshold values for possible and probable anomalOUS values
f'or the three elements are listed below ,-

Threshold Values

Tin

Copper

Zinc

Possibly Anomalous

16.9
17.4

112.9

Probably AnomalOUS

23.5

25.6
145.4

•

On the basis of the oaloulations for possibly anomalous values only 1 in
40 background samples is likely to exceed the threshold content, whereas
only 1 in 667 baokground samples is likely to exceed the cut off for
probably anomalous values.

stream Sediments

Disoussion of' Results

A graphical presentation of' the results (Fig. 3) permits the direct
oomparison of the values obtained for the respeotive elements (tin,



copper and zino) in the stream sediments. There is usually a close
correlation between the zinc and copper values indicating that this
association is widespread within the area. The Zinc has a much
higher background value than the oopper due to a comination of the
higher mobility ot' zinc under the near neutral pH conditions and
relative conoentrations of the elements in the source areas. With
the exoeption of the Shepherd and Murphy Mine area there is 11ttle or
no direot oorrelation between tin and copper-zinc mineralisation.

•
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In assessing the intensity of a drainage anomaly it must be borne in
mind that the anomaly is a function only of the total amount of
metal that has been leached from the catchment area, minus what has
already been preoipitated before the water enters the surface drainage.

Dispersion of Zinc and Copper

Bismuth Creek below the Shepherd and Murphy Mine at Moina provides the
primary example of anomalous zinc and copper in the area (Figs. 4 and 5).
However, from information available in eXisting reports concerning
the mine and from observations in the field, zino and copper are
present only as accessory minerals to the tungsten-tin mineralisation.
To the west, in the Iris River and its western tributary, zinc and
oopper are again locally anomalous and although not as extensive the
intensity of this anomalous area is oomparable with the former area,
partioularly when mining development at the Shepherd and Murphy Mine
is oonsidered. Further to the west alonia line through these two
anomalous areas is the bismuth mineralisation in the Stormont Mine and
Fletoher' s Adi t area on the Lea River. Deapite the ooourrence of
several narrow veins oontaining sphalerite and minor ohalcopyrite
exposed in the bed of the river near Fletcher's Adit, the stream
sampling results refleot no indioations of mineralisation in the
vioinityl undoubtedly due to dilution.

Other oopper-zinc anomalous areas of immediate interest are situated
in the south-western corner of the area in the Lea River and Olivia
Creek. The Lea River area also contains scattered areas of anomalous
tin. All of the areas lIlentioned above warrant additional investigation
to asseas the exact nature of the mineralisation and its potential
as a significant souroe of ore grade minerals.

Numerous other oopper-zinc anomalous areas ooour scattered throughout
the areal these largely oonsist of single samples from minor tributaries
along the Forth River and partioularly the Dove, Campbell and Swift
Rivers. It is diffioult tc evaluate the signifioance of these rssults
since the samples frequently and unavoidably contain a higher pro­
portion of organio materials then do samples from the main streams.
Samples with bigh organic content tend to give anomalous high results
for mobile elements, suoh as oOpper and zinc, due to the formation of
organic oomplexes. Stream anolllalies of this type whioh are of potential
interest include those tributaries of the Forth River just to the east
of Bell Mount, the tributary about a mile north-west of Oliver Hill,



two neighbouring tributaries on the western slopes of the Campbell
River and in the Dove River due south frOJll Daisy Dell.

•
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Isolated anOJllalies for either copper or sino are of soattered
ooourrenoe and of doubtful interest. For example the Zinc anOll:aly
near the serpentine exposure on Claude Road. Bell Creek and in the Lea
River above Stormont Creek. and the copper anomalies in Dolocath and
Tin Spur Creeks as well as several tributaries in the Dove Valley.
The presence of the oopper anomalies adjaoent to the Dolooath Granite
may be indicative of oopper mineralisation assooiated with pegmatite
veins as at the Premier Mine.

A feature of the results is the failure of the oopper values to reflect
e:ny sign of mineralisation in Claude Creek, particularly in view of
the galena-sphaleriteooehalcopyrite mineralisation in the Round Mount
Mine. The zinc values are also disappointing in this regard. sample
s16~ being possibly anomalous and S152 in the vioinity of the Round
Mount Extended workings being probably anOJllalous. This is alao sOJlle­
what puzzling when the copper and zinc anomalies are compared with
those below the Shepherd and Murphy Mine sinoe the zinc and copper
mineralisation appears to be considerably stronger in the Round Mount
Kine. Claude Creek should be ressmpled in the vicinity of the Round
Mount Kine and Extended workings and analysed for oopper. zino and lead
in order to oonfirm or disoredit the existing results. Should oheok
results confirm those presented here it will place renewed interest
on the widely soattered isolated anomalous copper and ainc values.

Dispersion of Tin

The main feature of the tin dispersion (Fig. 6) in the stream sediments
is the strong anomaly in the Wilmot River extending downstream fram
the H.E.C. Wilmot Damsite to the northern boundary of the lease.
From this anomalous sone. samples S70. 74. 76 and 78 were resampled and
analysed with vastly different results to those initially obtained
(Fig. 3). This disorepancy warrants additional investigation by
resampling, in duplioate. the Wilmct River from the northern lease
boundary to the 'l.ea-Iris River confluence. Incidental observations
in the course of stream sampling revealed relatively abundant pebbles
of quartz oontaining wolframite, oassiterite and molybdenite in the
strellll1 bed. In the light of the existing evidenoe it was oonsidered
that this meterial had been shed fram a quarts lode on the eastern
slopes of the Wilmot River and a series ofthree short traverses were
sampled in the C soil horison at 200 foot intervals (Fig.6). These
samples were analysed for tin, tungsten and molybdenum, but the
results were not encouraging (Fig. 3). The samples listed above were
also analysed for lead and molybdenum and while the results for
molybdenum were not enoouraging. lead was shown to be anomalous (Fig. 3).
The lead is presumably being derived fram the vioinity of the Wilmot
(Washington) JUne on the eastern slopes of the Wilmot River. Similar
analyses for lead and molybdenum in Bell Creek were unrewarding •



Bismuth Creek below the Shepherd and Murphy Mine is strongly anomalous
for tin, however the strong tin anomaly in Brampton Creek is of some
interest, suggesting either a westward extension of the lodes in the
Shepherd and Murphy Mine or the presence of a paralled lode system.

•
,~t)..
~ Dispersion of Tin (Cont.)
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Dolcoath and Narrawa Creeks are looally anomalous for tin, this
material presumably being shed f'rom the numerous small mines in the
area. Several looal but strong tin anomalies ooour in the Forth
River at 3330 and in small tributaries north of' Oliver Hill at 8218
and S212, the latter example also being strongly anomalous for oopper
and zino. The nUlllerous less intense stream anomalies particularly in
the northern half of the lease area do not appear to warrant additional
investigation at this stage.

Soil Sampling

Dispersion of' Bismuth in the "E" soil Horizon - Fletohers Adit Area.

Despite the lack of e:rry indication of mineralisation from the strelllll
sediment survey, the visible bismuth mineralisation in the skarn
above Fletoher's Adit was sufficient incentive to prooeed with a
"E" horizon soil sampling program. Tentative threshold values (oal­
oulated on the basis of' 45 samples) for possibly and probably
anomalous values are 42 ppm. and 50 ppm. respectively•

Aurptising feature of the results is the absence of e:rry indioation
of bismuth mineralisation in the vicinity of Fletcher's Adit, since
observations in the field revealed ~uite strong mineralisation in
the treDOhes above the adit (Fig. 7). It is suggested that this zone
adjaoent to the fault be resampled at 100 foot intervals.

In the western part of the area soil sampled there is a strongly
anomalous north-west to south-east trending zone which transgresses
the skarn - Moina Sandstone boundary. The southern part of this
anomaly was not intersected by the initial survey whioh will have to
be extended to adequately cover the zone. AT this stage it would appear
that this anomalous sone is situated over a fault, as it is aligned
paralled to other faults nearby.

Eastern Slopes of Wilmot River

As ....s mentioned earlier, three short soil sampling traverses were
used in an attempt to locate the source of the tin anomaly in the
sediments of the Wilmot River (Fig. 6). On the basis of the evidence
available it was assumed that the anomalous material was being shed
from a north-easterly trending quartz-wolframite-oassiterite-
molybdemite lode or series of loder.. However, the results obtained from
the "e" horizon soil s8lllples were not enoouraging. The apparent
failure of the results is puszling s1IlCle on traverse III (Fig. 6 )
sQae positive indications were expected. An adequate explanation of
this is not available at present beoause while the immobile tin and .
wolfram might be expeoted to yield inoonsistent results from sooh a
survey, the highly mobile molybdenum should be more widely dispersed.
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IV SU1l14ARY OF AERCUAGNETIC SURVEY AND DISCUSSION

The following summary ooncerning the aeromagnetio survey is largely derived
from a report Bubmitted by Zarzavatjian (1966). The reader is referred
to the latter report for additional information.

In general the numerous complex anomalies in the oentral-south western and
Bouth-eastern parts of the area oorrelate well with known basalt oocurrences
(Fig. 8). However some basalt ocourrences do not appear to af'f'eot the
magnetio pattern ego trends 6 and 7, and the basalt in the south-eastern
Beotion is less oomplex magnetically than elsewhere. This latter feature
and other oomplications in the magnetio expression of the basalt may be due
to weathering (whereby the ferromagnetio minerals have lost their magnetio
properties either partly or completely), variations in the height of the
helioppter above the ground and/or variable thiokness of the basalt.

Adjaoent to the southern part of the area anomalies of' 300 to 400 gammas
have been oorrelated with thiok basalts. 1Ihile in general the basalts
exhibi t anomalies ranging from a f_ gammas up to 250 gammas. Henoe it
is dif'ficult to assign the 500 g8lllllla anomaly 12 to a small. thin basalt
outlier on the hill above the Powerful Mine. Depth estimates on this
anomaly indioate a surfaoe or near surface souroe. The 'basalt outlier haa
been slIIIlpled in order that susoeptibility tests I!l8lf be conduoted, to gain
more nidence with regard to the nature of the anomaly. The results of the
susoeptibility tests, whioh were also oarried out on the Dove and Dolcoath
Granites and serpentine, are not yet available. A small stre8lll draining
froa the vicinity of. anCllll8.1)f., 12 was found to be possibly anomalous for
oopper.

)(ost of' the sedimentary and metamorphio rooks of the area have no distinctive
magnetio characteristics and little of the remaining magnetio ps:ti;ern oan
be oorrelated with the looal and regional geology (exoluding the b8llalt).
A notable exoeption to this is the close oorrelation between the negative
anomaly 28 and the Dolooath Granite. Anomaly 29 of low amplitude trans­
gresses the oontaot between the Roland Conglomerate and unassigned Cambrian
rooks without 8l\Y visible effeots and ocnsequently appears to have a souroe
other than the exposed sediments. The small stream running psralled to
Claude Road was found to be anomalous for dno right on the lease boundary.
This atre8lll anomaly is adjaoent to both anomaly 29 and 30 but further field
inveatigationB are required betore oonolusions regarding the possible source
of' the sediment anomaly or relationship to the magnetio anomalies are made.
According to Zarzavatjian(l966) the 1_ amplitude of' anomaly 30 would tend to
preolude the small serpentine outorop as being the souroe of the magnetio
anomaly.

Anomalies 31 and 32 ooour in an area mapped as Moina Sandstone but there is
same doubt that their sources sre within this formation (Zarzavatjian,l966 p.ll).
The depth estimates for the souroe or anomaly 31 as being between 50 and
100 feet should }fRoe it within the Moina Sandstone; source depth estimates
are net available for anomaly 32. The Round Hill Mine is situated on the
eastern periphery of anomaly 31 whioh is bounded by anomalous tin in Claude
and Tin Spur Creeks with possibly anomalous zinc below the Round Hill Mine
and anoms) ous oopper in Tin Spur Creek on the southern flank of' the magnetio
anomaly. This area should be high in priority f'or additional investigation.
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Removal or the magnetio erreots or the basalt reveals a plateau-like high
in the oentral alld south_astern part or the area whioh with the strong
trends sl10h as trend 7 in the north-western oorner. appear to possess an
appreciably higher sl1Soeptibility vall18 than the neighbouring rooks. The
positive trends in the latter area almost oertainly rerer to vertioal or
steeply dipping dyke-like bodies whioh appear to be or similar 11thology
to that or the plateau-like high (Zarzavatjian 1966 p. 1:5). The p1ateau­
like high is a rerlection or a tabular. basio sheet. gently dipping north
(dip tentatively estimated at 10°). Supporting rleld evidence ror the
exis'tanoe of sl10h a body is the small serpentine outcrop near anomaly 30
and serpentinised Preoambrian roaks a mile south or anomalies 10 and 11
whioh are reputedly "near-surfaoe" expressions or the basio sheet. The
average depth estimates of anomalies 10. 11 and T-73E is 210 reet and or
anomalies 2l alld 22. 450 f'eet.

The strongest magnetio anomaly in the area is the oentrally situated north
west - south east trending anomaly 24 oharaoterised by a high susoeptibility
oorresponding to 5 or 6 peroent magnetite by vol\111l8 and 10J' by weight
(Zarzavatjian 1966. p.}5J. The par~eters of' this anomaly are a depth
estimate of 200 to 500 reet. dip 86 S. width 500 to 1,200 feet alld intensity
of approximately 1400 gllllllll8.S. The centre or anomaly 24 is looated in an
area mapped as Moina Salldstone transgressing the UllConforudty into the
Cambrian, Bull Creek Voloanios. However depth estimates or the souroe of
the anomaly probably place it entirely in the latter rormation. To the
north_est this anomaly appears to merge with trend 4 of' liIllplitude 200
gllllllllas described as an infinite dyke oomparable to that of trend 7, the
depth estimate being 200 to 250 feet. width 550 - 600 reet alld having a
northerly dip of' 54 - 640

• It extends only a short distance to join trend
5 or amplitude greater than 200 gammas. Obliquely traversing this general
magnetio anomalous trend is the south_eastern extension of' Bismuth Creek
rault along which moderate-strongly pyritio serioite sohists (~ig.2) hue
been extensively round.

The small stream flowing into the Forth River at the western end of' anomaly
24W8S round to be anomalous for sine alld possibly anomalous ror oopper.
Although no definite oonclusions oan be drawn from this information at
present. the sone, partioularly anOlllaly 24 allllf is of suffioient interest
to be the sUbjeot or further investigations.

At the western alld or trend 5 where it is out by the Iris River alld lesser
streams the stream sediments were found to be looally anomalous for tin.
oopper and zinc. The elongated an<mIaly 34 or 80 to 100 gammas is looated
just west of trend 5 and appears to be a lower intensity extension of the
latter. There is no stream sediment anomaly in the neighbourhood or anomaly
:54. The assooiation of stream sediment and magnetio lU10IIlIllies suoh as that
mentioned above may be coincidental as many of the stream anomalies do not
appear to be assooiated with magnetio anOJllalies. However assooiations suoh
as exist in the vioinity' of the Shepherd and Murphy Mine lend s(me plausibility
to these conclusions •



The IllllAll east-west elongated anomaly 33 is a high amplitude anOlll8.ly of over
600 gllllllllas situated over the Shepherd and lIurphy Mine. This is a looality
of well known mineralisation worthy of investigation by diemond drilling
to test f'or additional lodes, partioularly in the light of' the strong stream
sediment tin anOlll8.ly immediately to the west in Brampton Creek.
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The predominantly east-west striking trend 7 is well defined having an
intensity of' over 300 glillllllas and includes the 600 gllllllll8. anOlllaly 35. In
the Lea River which passes over anomaly 35 several samples were respectively
sDam.JoWl for aim. copper and tin. A minor much less pronounced extendon
of trend 7 is the west-north west striking 100 glllllllla anomaly 36 over the
Washington Mine. previously worked for galena. Several isolated stream
sllJIlples from the Wilmot River belOW the mine were analysed for lead (Fig. 3)
and f'ound to be anomalous. The possible relationship of the tin anomaly in
the Wilmot River with the magnetio anomaly 36 appears to be rather dubioWl
partioularly when the soil sllJIlpling Boross the latter anomaly failed to
reveal a souroe f'or the tin.

The depth estimates for anomalies 20 and 22 of 350 feet, anomaly 21 of'
550 feet and anomaly 30 of 300 feet, agree well with that of' 200 to 500
teet obtained tor anomaly 24. "It appears that these anomalies represent
the shallower parts of the basio tabular mass at its central portion"
(Zaraavatjian, 1966 p.11). Anomalies 21 and 22 are located immediately
west of' LoriDJ1a in an area mapped as Gordon Limestone, howeTer the depth
estimates may plaoe the source of the anomaly within the underlying Moina
Sandstone. Similarly anomaly 20 is centred OTer an area of basalt talus
presl.1lllably overlying Gordon Limestone but extending OTer the Cambrian,
LoriDJ1a Greywacke f'ormation.

In the south-west oorner anomalous oopper and probably anomaloWl sino
appear to be associated with the near surfaoe magnetio anomaly 14 of
200 gllllllllas. Nearby a stre8lll draining f'rom the partly recorded anomaly
1 of' intensity 180 gammas is anomalous for copper.

It is diffioult to meke similar tent_tiTe oorrelations between magnetic and
stre8lll sediment anomalies in addition to those eboTe. A puzding f'eature
of' the magnetio map is the lack of' expression over the DoTe Granite exposures.
This southern part of the area is essentially featureless with respeot 'to
magnetio response, bu't this can be largely attributed to the PreclUllbrian
quartz! tos and schists. The str08lll sediment anomalies across the Bull Creek
Voloanios in the Ir18 River adjaoent to Weaning Paddook Creek is in an area
oharaoterised by oomple:x negatiTe magnetic anomalies •
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24.

Numerous stream sediment anomalies in the lease area require initial follow­
up investigation to confirm their existence and intensity and/or to more
aoourately locate their position and souroe. This involves resampling of
the anomalous areas preferably on a closer sample interval (about 200 yards)
prior to setting up a soil sampling or geopby-sioal progr8Ill. In this regard
it is strongly suggested that a wider speotrum of elements should be analysed
in an attempt to eluoidate the nature of the mineralisation. Additional to
re-analysis of the anomalous samples for tin, copper and zinc, analyses
for lead, biSllluth, molybdenum and tungsten may also prove to be of interest.

The stream sediment anomalies of particular interest requiring re-sampling
are listed below.

1.

2.
3.

4.
5·

6.

• 7.

8.

9·

10.
11.

12.

Copper, zinc and tin anomalous areas in the Iris River and tributaries,
immediately above the Iris Bridge at Moins.
Zinc anomaly in the Iris River above Stormont Creek.
Zinc, copper and tin anomalous areas in the Iris River in the vicinity
of Weaning Paddock Creek.
Copper and zinc anomalies in Olivia Creek.
Copper and zino anomalies in the Dove River and tributary below
magnetic anomaly 14.
Possibly anomalous oopper in stream draining from magnetic anomaly
12 above the Powerful Mine •
Copper, zinc and tin anomalies in small eastern tributary of the
Forth River appraximately a mile north of Oliver Hill.
Claude Creek, partioularly in the vioinity of the Round Hill Mine
and Tin Spur Creek between the Lorinna ll.oad and the Forth River.
Copper, zinc and tin anomalies in several small streams draining
from the eastern slopes of Bell Mount into the Forth River.
Zinc anomaly adjacent to magnetio anomaly 30.
Zinc. oopper and tin anomalies in the Lea River adjacent to magnstio
anomaly 35.
Tin anomaly in Brampton Creek at Moina.

,

Investigations ooncerning the tin anomaly in the Wilmot River should also
be preoeded by re-s8Illpling in order to oonfirm its extent and intensity,
as the results available at present are somewhat confusing (Fig. 3).
Concomitant with the re-sampling of the stream sediments, ItC It horizon soil
samples should be obtained from either bank at eaoh stream sample point,
thus further delimiting the area for future investigations.

FLETCHER'S ADIT SOIL ANOMALY

The immediate work reqUired in the Fletbher's Adit area is the extension of
the eXisting "Bit horHon soil s8l1lpling program to oover the southern end
of the strong bismuth anomaly. This would involve about six additional
samples. Subsequently it would be expedient to subjeot the area to an
eleotromagnetio surTeYI the area is readily accessible. Several oheck
samples from above FIetll,ber' s Adit should be colleoted to oonfirm the



absence of the bismuth anomaly - from field observations of bismuth
mineralisation in the skarn from several trenohes a billllluth soil anomaly
would be expeoted adjaoent to the fault.

25·
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AEROMAGNETIC ANOMALIES

Several magnetio anomalies in the area are of particular interest inoluding
anomaly 24 and the 8JllSller but strong anomaly 12 adjaeent to the Powerful
Mine. The writer oonsiders that eleotromagnetic surveys would be the most
effective method oJ: deterlllining the nature of the anomalies sources. possibly
with supporting ground gravity in the above instanoes. It may be necessary
to use at least reconnaissance ground magnetometer surveys to more accurately
looate the aeramagnetic anomalies prior to the implementation of other
techniques.

Other instanoes in whioh electromagnetio surveys mq prove to be an
effeotive tool are anomalies 20. 21. 22 and 31 and trend 5 (Fig. 8).
Additional geochemioal results from stream sediment res_pling may support
anomalies 31 and trend 5 in this regard.

Final decisions ooncerning the applioation of various geophysioal techniques
are awaiting professional advice.

SHEPHERD AND MURPHY MIlIlE AREA

Mineralisation in the mine area occurs in s series of six main east-west
trending lodes and several lesser north-west trending lodes. averaging from
8 to 20 inches wide whioh traverse the Moine. Sandstone and Gordon Limestone
(skarn) Fig. 9. The steeply dipping Bismuth Creek fault has displaced the
skarn into juxtaposition with the Moina Sandstone. The fault strikes on a
general bearing of 3150 and the displacement of the strata indioates na
heave of at least 1.200 feetn(Blake 1955) with transcurrent movement of about
1,300 feet. Blake also reports that wolfram bearing veins are dislooated
by the fault however the lateral extensions of the lodes in the mine have
not been reached. thus it is not known if they are similarly displaoed.

The lodes are quarts-wolfram oassiterite veins with molybdenite and bis­
muthinite and aooompanying sulphides. The ore oocurs sporadioally in the
lodes as bunches of orystals with larger patches ooourring less frequently;
some mineralisation of the wall rooks for a few feet on either side of the
lodes is qui to oommon. From the surfaoe down to a depth of 340 feet the
lod,s have been worked by way oJ: 4 adits. Below No. 3 Adit. whioh is the
lowest, they have been developed to a further depth of 150 feet in 2 levels
frCllll a main shaft (Blake. 1957). Robinson(l957) has estimated "probablen
and "possible" ore reserves of 42.400 tons and }4.600 tens respeotively at
a grade of O.2~ Sn and 0.37% W04 for the existing mine workings. These
estimated tonnages do not include No. ;; Lode (Fig. ) which acoording to
Robinson has good potential but due to laok of interseetion does not enter
into the above ore reserve oaloulations. The possibility of reoovering
other ore minerals was not oonsidered •
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The possible tonnage quoted by Robinson is too meagre to warrant mining
unless additional reserves are forthcoming. Consequently it is proposed
that the extent and grade of' the existing lodes be tested to the west and
at depth. with concomitant prospecting for other zones of' paralled ore
shoots. by means of a long cross cutting diamond drill hole. Suoh a hole
would also serve to appraise ~ disseminated mineralisation. This oould
be achieved by a hole (D.D.H.l. Fig. 10) collared at about 200 f'eet north
-west of the old mine off'ioe (Fig. 9). having a bearing of 1850 • _200

inclination and a proposed length of 1.500 f'eet. The oross section (Fig.lO)
is based on Blake's (1955) geological map of the mine area. but is essentially
only diagrammatio. If this hole proves to be unsucoessful it is proposed
that the program be dropped. however should it be successf'ul D.D.H.2 would
follow (Fig. 10).

Provided that the presence of the tilJ6nomaly in Brampton Creek is oonfirmed
by ressmpling. it would indicate either the western extension of the
Shepherd and Murphy lodes or the existence of a paralled lIone of similar
lodes. The zone west from the latter mine to the Fletohers Adit area appears
to be one of extensive mineralisation.

Assuming that the main lodes of the mine area have been displaced by the
Biamuth Creek f'ault at least one ground magnetometer traverse f'rom the
vioinity of the mine to the Cradle Mountain road. on the eastern side of' the
f'ault is reoommended. This would either confirm or negate the presence of'
~ displaoed lodes.

In the event of future investigations in the vicinity of the Shepherd and
Murphy Mine being suooessful the possibility of' working other wolfram-tin
deposi ts in the area. in conjunotion wi.th the latter. must be borne in mind.

_ The neighbouring area whioh includes the AU Nations. Lawkeml_ and Pig and
Whistle Mines and the northern margin of the Dolcoath Grani te. has sQllle
potential in this regard. The known lodes in this area whioh have formed the
basis of the above mines are of the order of 6 to 10 inches wide. although
Reid (1919) reports widths of up to 2 feet in the All Nations Mine where the
lodes also oarry bismuthinite. molybdemite and gold. A ground magnetometer
survey oonsisting of at least four traverses of 2.000 feet in length. south
f'rom the road on the northern side of' the All Nations Mine. nth readings at
10 to 20 foot intervals, should be adequate to deteot the presence of'
additional lodes (Fig. 11).

CONCLUSIONS

The areas of immediate interest whioh are reoommended for prompt additional
investigation ooour predominantly in the northern half of the lease and are
listed below in approximate order of priority.

•
1.
2.

3·

4.

Bismuth soil anomaly near Fletcher's Adit - eleotromagnetic survey.
Shepherd and Murphy Mine - at least one diamond drill hole oomplemented
by a ground magnetometer survey.
Geophysical investigation of magnetic anomalies 24.12.31,20.21.22 and
possibly trend 5 - electromagnetio surveys.
Reslllllpling of the strelllll sediment anomalies outlined earlier (p.24). Thill
oan be largely oonduoted while supervising the above aspects of the progrlllll
and may lead to further soil sampling or geophysical investigation.
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