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MOINA TUNGSTEN TIN MINS,

Location, Access and Facllities. This mine is on she site
of the Shepherd and Murphy Mine, Moina. The approximate co-
ordinates of Moina on the State 4-mile map of Tasmania are
407400 East and 890900 Horth.

The mine is accessible by soad from the North-
West Coast at Devonport 835 miles to the North), via. Wilmot
(12 miles North of Moina Wilmot is the nearest school centre
and source of supplies, Electric power and telephone facilities
are available at the mine. An adequate water sugply for
milling purposes is availahle from the Companies dam on
Bismuth Creek.

The object of this report is to provide asome
1nrornation on the underground workings of tthis mine prior to
posalble flooding. With a ceasation of pumping, 2 and 3 levels
will be flooded, but 1 level belng drained by No.3 aAdit will
remain a¢cessible.

General. The examination of the mine was made more
difficult than usual by the presence of extensive drive timbering,
inaccesaible stopiag, mined-out areas, and colpajpsed workings.
The company now in liquidation, worked mainly on previously
started stopes.

At the time of examination, the mine had ceased
production, and no ore was being taken to the mill. This
prevented any sampling campaign by the author,

The mine management had not established an
absolute value for the grade of run of mine ore. In a mine
with an erratic mineralisation, regular daily (or weekly)
™Mman of mine ore sampling is imperative.

For the purposes of calculating ore reserves,
a reasonable grade of mine ore was obtained from a large
number of assay results. Though bismuthinite and molybdenite
cceur in the mine, their occurrance is extremely erratic and
should not be taken into account in the valuation of this mine.
Metallurgical atudies suggest that the recovery of the
bismuthinite, at least, iswarranted.

£lang. The geological mapping is recorded on plans of
a recent survey of the mine., This survey was carried out aince
cessation of development and is therefore up-to-date,

Higtory. The lodes were discovered in 1893, by iMessrs.
Shepherd and Murphy. The lodes were mined continuously until
the mill was destroyed by fire in 1919. A new mill was
completed in 1922 and the mine then worked until 1924.
Declining metal priéces probably contributed to the cessation
of mining activies.,

From 1933 to 1960, J. Godwin carried out work
on alluvial and detrital deposits, and a limited amount of
underground stoping and prospecting.

The cowpany now in . liquidation, Moina Tungsten
Tin N.L. was formeco in 1953 and had by the end of 1964 trested
some 2,600 tons of ore. In the petiiion to the court for
liquidation the cirectors stuted that due to low metal prices
they were unable to operate at a profit;




Geology. The host rocks of this mine are the Tubicolar
Quartzites, and altered equivalents of the Gordon River
Limeatone. The Tubicolar Quartzites are stratigraphically
equivalent to the Caroline Creek Sandastones of established
Tremodician (basal Ordovician) age.

The limestone in the vicinity of the mine has been
thermally metamorphosed into a dark blackish dense Skarp rock.
Magnetite is commcn in the Skarn and materially contributes
to the weight and colour of this rock. The limestone prior
to metamorphism must have besen rather impure since the Skarn
has some characteristics of a hornfels.

Williams (1957) describes the Skarn as 8 calo-flinta
produced by metamorphism of impure limestone. "The limestones
have been converted to a garnet pyroxene rock which is light
brown in colour and fleeked with patches of greenish proxene”
adjacent to the lodes the garnet-pyroxene rock frequently
gives way to & dark rock consisting essentially of fine
grained magnetite, flourite and garnet with some greenish
biotite and minor pyroxene. Hess (1919) suggested the name
tactite. The mine term is skarn'.

Some portions of the skam are very silicious and
have the nature of a chert. Many veinleta occcur in the Skar,
some of which sre apparently dark guartz < 3" wide) while
larger veins (uyp to 1") wide are composed of orthoclase.

The metamorphism of the limestone to Skarn was
probably caused by heat from the nearby Dalcoath granite which
is also the likely source of mineralising solutions.

Coinciding with the line of Bismuth Creek, a fault
(the Shepherd and Murphy fault) exists. Though sctual
exposures of the fault are not available, the presence of the
fault is established from rock distribution and strike/dip
evidence. The supposed exposure on the Cradle Mountain Road
18 very puxszling as the drag rfolding and drag dips suggest
gsouth block up movement. This is contradictory to the
movement obtained from rock distribution., Since the Cradle
Mountain Road exposure may be complicated by cross faulting,
the south block down movement obtained from rock distribution
is therefore sccepted.

i The trace of the fault up the Bismuth Creek gully
is such as to suggest a near vertical aip.

Blake (1955) comments that the age of the Shppherd
& Murphy fault is post-mineralisation on the basis of off-set
wolfram veina. Though the correlation of such veins is
difficult, the overall impression is that the fault is post-
mineralisation.

M « Thig 1s of the quartz-wolfram-cassiterite
type. Bismuthinite occurs erratically. Other sulphides known
$0 occur are pyrite, chalcopyrite, molybdenite and galena.
Toward the end of 2 lode West Drive 3 level, the lode is all
chalcopyrite to the exclusion of all else.

In the hoat rocks, at the edges of the veins,
there is sometimes a thin selvage of a dark substance thouyght
to be magnetite. In the Skarn, vein gquartz seems to have
penetrated into some of the veinlets of Skurn minerals close
to lodes (within 6" of the lode), These vein edge phenomena
are not universal and there 1is generally no sign of true
hydrothermel wall-rock alteration.

Pyrite and bismuthinite occur in the host rock
(chiefly the gquartzites) away from the lodes, but not to any
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known commercial extent.

A minor amount of gcheelite occurs as an alteration
product after wolfram. It is the author's opinion there is no
likelihood of a scheelite orebody in the skaran in the vicinity
due to original impurity.

williams (1957) commenting on this point says.
"Birstly there is considerable evidence to indicate that the
limestone was contact metamorphosed before the material now
filling the veinas, was introduced.Uptical data indicate that
the garnet which was formed by the metamorphism approaches
grossularite in composition and not the iron-rich form
andradite. However the presence of the tactite and the early
generation lode magnetite indicate that the first phases of
the mineralisation were rich in iron., If they had been
present at the time of formmtion of the garnet the andradite
variety should have been produced as in the King Island
Scheelite Mine".

Williams is of the view that the available Calculm
in the limestone was strongly bound up before the mineralising
solution invaded the limeatone, with the result that no large
gquantities of scheelite could be formed. He comments that
with the mineralising solutions so iron-rich, wolfram is the
only tungsten mineral likely to form.

However at King Island, rocks described as pyroxene-
grossularite beds (or calcflinta) are supposed to be the

typical metamorphosed equivalent of 1!2!&!.%&!2%&2n£!- These
pyroxene~grossularite beds have an average (Cald) content of
about 25% as opposed to the approximate 50% (CaO) in the
unreplaced marble of the orebody beds., The analysis of a
Moina limestone on record at Lorinna (Registered No.577 Mines
Dept. Laboratory) showed a (Ca0) content of 16.7%. The same
limestone about one mile west of the Moina Mine at the Iris
river has & (Cal) content of 47% (Registered No.856 Mine Dept.
Laboratory). In view of the fact that the Moina Skarn has slso
been called cale-flinta (Williawm 1967) gnd the analysis shown,
above, the suthor maintains his view that e i
the limestone at Moina could pot be expected to be 2 potential
scheelite orebody. This might not be the case away from the
mine, and is possibly worthy of prospecting,

The veins have the nature of fissure fillings.
The fissure are chiefly east-west faults, though tension cracks,
Joints and even bedding planes have beer infilled. The
transverse faults (those trending north east, north and north
west) are with but two possible exceptions pot infilled. The
two exceptions are that of the North West Branch of 6 Lode and
a similar branch of b Loda. All the transverse faults seem to
cause displacement of the veins {generally of an amount too
small to show on plans, but occassionally as much as 10' )
The east-west faults (that are the lode channels) gseem to be
free of pug, but soms pug occurs in the transverse faults.
Many of the faults show reworking in the dbrecciation of vein
stuff and complexity slickensiding. In general %he movemesnt
of the lode channel faults is not known due to reworking.

SBome detalled mapping (including some stereographic
projection work) has recently been done by Mr.K. Burns on the
west drive b Lode 3 level. The results of this work are
attached to this report as an appendix. Though the relationship
between the main east-west b lLode and the north west trending
b Lode were not established, the north west lode was thought to
be later than some north south banded lodes.

It is possible that thease north-south banded lodes are
secretion veins, and not normal minerslisation type veins.

The North West Branch lode bears the same relation
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in trend to 6 Lode as the north west part of 5 Lode does
to the main 5 Lede. This might be due to a similer origin
and it is recommended that any future mansgement seek the
reason.
The "intersection” of the Worth “est bHranch Lode and
6 Lode was not seen due to lack of access, but the mensger
(pers. comm) deseribed it as shown below:i~
85%20° . Fpur L
! .
& Lode
DIAGRAMMATIC
North pest PLAN

&0‘906 ﬁf‘aMAM
There is & posaibility that the North "est Dranch
Lode might coatinue on the southerm side of €& Lode, and this

is worth checking by any future company.

Though signs of fissure filling are svundant, it is
clearly shown from a point in 4 Lode "est on 3 Level where the
diagrem below sppliesi- ”7“””"’"’5

5" Cuartz Vein
with %elfram and
Pyrite

Hote offsetting
of vein caused by
infilling

No fault is seen at’
point of offeetiing

Stringer of
Quarts

The Company now in liguidation has worked lodes

the earlier operators and in fact continue
previously started stopes. Both Seina Tungsten Tin ¥.lL. and
the earliier companies had a stope width of € fret on average-
e stope width that 1z cxcemsive, This overwidih stoping and
of sorting in the stope must have masterially contributed
the present closure of the mine.

\.\

Stringer of Cuarts

i

1t seems appropriate here to raise tne point of a
cut-off. In a regularly mineralised lode a cul-off grade is
used to prevent uneconomic mining but at ¥oina with an
deposition, & cut-off grade is nol useable. It is
suggested that any future operators use sowe veln width ae
a cut-off. At Aberfoyle 1t is very conservalively placed
at 10" vein width. Un the bagis of a 3' stope width, & cuteoff

i

1

of 6" would give a tolerable smoumt of dilution. /Any future
company would be well advised to use a eut=off of 6" at least
on trial and raise or lower it as the operations suggest,
Assuming 8 cut-off of 6", the author suggests that the lodes
have been to their economic cre limite. This would
necessilate t to try to find a parallel szome of "ore"-
shoots. This'is similar to the Aberfoyle Timn Nine, Thie

sone of cre-shoots may not be the only zone and prospecting
ecast and west for another is worthshile, The ore limites seem
to plunge westward in depth.

It iz unfortunate that 5 Lode has not been eut on
3 Level other than in the main cross-cut for 1t has & good
potentisl t;:lu. but due to laeck of intersection deoes not




! very abrupt, but never-the-leszs present at ¥olna. In

September, 1918, the grade was guoted to be 1.66% of combined
concentrates {(cassiterite, wolfram snd bDissuthinite) while

in ¥illiems (1957) e caleulated grade from the production
for 1906-1918 is given as 1.73% combined concentrates.

#hile from assay results svallable the present grade is
approximately 0.87 combined concentrates.

The averege vein width used for ealeulation of
reserves wes 7i". This is consistent with widths recorded
from latest development, snd t earlier sources quote
large widths, narrowing of the veins has definitely occcurred.

One diamond drill hole was drilled Hoina Tungsten
Tia N.L. from the eactern end of the 3 Level & Lode drive.
It was 4drilled on a bearing of 30° for 320' (see sppended
drill log). This intersected three (3) lodes with widths
of 18", 12" snd 24" respectively., These are possibly
extensions in depth of the veins in Goéwins Adit, though
for this to be true the dip of the veins would need to be
flatter than at the surface. This drill hole went beyond
the anticipated position of the Godwin's adit lodes by 100'.

A test of 1 and 5 iodes in depth is suggested with
5 Lode having the best potential. Thies is covered in the
suggested diamond drilling later in this report,

The extractable grade of 0,21% Sn and 0,375 Wo3y
in the ealoulation of the ore reserves snd value per
ton, was schieved by the everaging of a large number of
recent run of mine ore assay results, and 1s thought te
be a reasonably true figure. For comparison see the tables

Lun_of Kine Ore Grade

¥ine Aberfoyle Storey's Renison Zing Ia. “oina
Tin (1955) Creek (1955) Bell (1953) ?:;;;}uc

an 0.83 0. 16 Ge 7% to 1.0% De 21%
Os - 0e 5% 0u 378

In the seetion on reserves, it was stated that there
has been a decline in the grode at Moina, but this is not

:
;
]
:
-
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Any new company would be well
work, listed here in order of

(1) 8ink snother level.
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(8) Drive east and west on 6 Lode (or North West Branch
Lode on the west) to the economic limits.

"7 '(8) Erom the end the 6 Lode drives, and from the shaft,
cross-cut to intersect 5, 4 and 2 Lodes.

(4) If the lodes were still continuing strongly on
4 Level sink another level and repeat items 1 to 3.

‘ For efficient mining, without having excessively
high stopes, it is suggested that the future level interval
be about 110°,

Diamond Drill holes that could be usefully drilled
are set out below in order of priority. These holes should
be drilled at least AX size.

Collar

Position ~___ Bearing  Inclination  Length ___ Reason.

3/L North End * o Prospect for

Main cross-cut 315 Horizontal 400 lodes found in
the drill holeb
Moina Tungsten Tip
(Godwin's Adft

Lodes?).

3/L End of Prospecting fur

6 Lode 5 Lode and any

Bast Drive. 135° Horizontal 450' other -n.r:nut-

on.

/L. Main Prospecting for

cross-cut o 1l Lode and any

South End, 136 Horizontal 250 other mineralssat-

ion.

Driving westward on 3 level to test for another
zone of ore shoots is recommended. It would be best to follow
a lode even if very narrow, Drilling north and south from
this drive should be considered.

. Of the surface prospects, exploration of the lodes
win's Adit would be covered by the first drill listed
above. Cross-cutting and driving on the lodes might be
warranted after drilling.

An alluvial lead exists above the western workings
of the mine. Little is known definitely about the size and
position of this lead, though it is indicated on the surface
plan of Blake (1956). "Deep lead” mining might enable
profitable working if the deposits warranted it. Testing ofthe
lead by churn drilling would be a necessary step prior to any
planning.

t= The final decision as to whether the Moina mine
could operate profitably is purely an economic problem.
However overwidth mining by Moina Tungsten Tin N.L, must have
been detrimental to efficient operations.

Any future company should examine the possibility
of working some other tin/wolfram deposits in this district
in conjunction with the Moina mine. Mines Department records
show some deposits (especially some wolfram deposits in the
Upper Forth Valley) that might be payable deposits.

The present reserves though not very large might
be increased by exploration as outlined herein.

No increase in grade could be anticipated in
mining deeper.
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Appendix (1) to 145
Report on the
Moina Tungsten Tin

ORE RESERVES. Deposits

Assumptions

2) A stoping width of 3 feet.

3) The sorting out of 12i% of the broken mullock
that is to be left in the stope.

4) An average vein width of 73" in all lodes

5) A tonnage/volume factor of 13 cubic feet per
ton for unbroken ore.

' (6) The use of 10 foot deep floor pillars below

all levels in all lodes,

(7) A uniform grade of 1.12% Sn and 1.94% WOz in
the quartz vein stuff in all lodes, From this and items 2, 3
and 4, the extractable grade (allowing only 80% cxtraction, in
the broken ore would be 0.21% Sn and 0.37% WOz. With prices of
tin at £7.5 per unit and Wolfram at £10 per unit. The in situ
value per ton of ore is £5.28., To workat a profit complete
running costs would have to be less than this figure of £5.22
per ton.

Wt- Normal classifications of ore reserves are
valueless in this circumstance so that probable and possible
ore classifications are used. Probable ore is ore between
tentative ore limits and opened on two levels, Possible ore
is that below the floor of 3 level and continuing downward
for say 110 feet (to the next possible level).

:W:- 2 Lode. No reserves are considered above 4

ree ve level due to lack of information regarding ore

limits and lack of access.

- Above 1/L and below ;/groek Drive floor pillar Tonnage = 9,100

VL * Tonnage = 12,000

li A "cut off" of 6" quartsz.

4 Lode. Due to ¢ leteness of mining no ore
reserves are deemed to exist above 1/L,
Above 3/L and below 1/L floor pillar Tonnage = 13,000

6 Lode. No ore reserves are deemed to exist
above 1/L due to completeness of mining.
Above 2/L and below 1/L floor pillar Tonnage = 1400
sl ¢4 oy . S . Tonnage = 1000

North West Branch Lode. Due to inaccessibility
and partial collapse of workings no ore reserves are considered
above VID.

Above 2/L and below 1/L floor pillar Tonnage = 1700
- &5 ® . Ne ° v Tonnage = 4200

b5 Lode. Due to lack of development between one and

three levels, and completeness of mining above 4 Creek Drive no
ore reserves are calculable in 6 lode.

POSSIBLE ORE (see definition of usage here).

2 Lode Tonnage = 9600
4 Lode Tonnage = 10800
6 Lode Tonnage = 14200
North West Branch Tonnage = 10000
® Lode Tonnage = Nil
| TomL EROBABLE POSS IBLE
2 e 21,100 9600
4 Lode 13,000 10800
6 Lode 2,400 14200
North West Branch 5,900 10000
5 Lode. - =
Total 42,400 Tons. 54,600 Tons.




Appendix (2) to

Report on the Moina
Tungsten Tin Deposits

f Diamond Drill hole drilled from the
30° for 320' horizontally.

T

Log o
6 Lode East Drive 3/L on bearing of
Tength
. Erom 20,
_] [ | o' wl 55'&35'
i > 35-30"=80"
- 80' s1'6" b
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Tublicolar Jeries quartsites
without any definite
bedding.

Lode showing altered
dica &« gray sulphlde
(bismuthinite) a purple
mineral (covelite?) and
chalcopyrite.

Tubicolar Series quartzites
without any definite
bedding.

Tubicolar Series qurtssm
Core/bedding angle = 70

Tubicolar Series quartzites

Lode showing alteration
mica.

Tubicolar Series quartzites
- no bedding ¥visible.

Lode with ite, wolfram
mica and orl.tic
alteration products Vughs
with gquarts crystals present.

Tubicolar Series quartzites
with disseminated m

- gome altered to te
Bismuthinite present?
Chalcopyrite preseat?

Skarn Rock

ot seen. not in box at
Moina! Most probably

Skarn.
320" End of Hole.

of quartza,

Lode

Lode

Juartzite’

Contsct at
266"

Begarks,
| Some patches




