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1. 
stlMMARy 

'lhe whole of the 80 acres of Lease 56K171 3 Z 
including within its boundaries lease 3~ is 
within the mineralised zone. 

IIi thin this zone in the sedimentary rocks 
there has been a localisation of quartz veins carrying 
t[olfram. 

The localisation of these veins may be due 
to several factors the most important is a shielding 
lense of conglomerate. 

'There is no recognised structure for local­
isation of veins in the "Porphyry" in the same sense 
as in the ~uartzites. 

The prospects of recovering the veins 
dislocated in the All Nat10ns Mine are good. 

The possibility of the vein in Pochins Adit 
making towards the west are good 

The outcrops in every possible case were 
mapped and the altitude of beds and fractures determined 
where possible. These were not very many wid were 
extrapolated beyond reliable limits. 

Past mineral faulting has played an important 
role in the life of the All i{ations Mine. 

INTRODUCTION. 

'lhis survey was carried out at the request 
of the Directors of the Tasmanian Tungsten Development 
Company and Mr. C. G. Sulzberger representing A.J. Rowe 
to the Director of Mines. 

The survey conducted during November-December, 
1953, was undertaken to investigates 

(1) Present and potential ore occurrences. 

(ii) Extent of future development possibilities. 

(iii)General relationship of the ore veins. 

(iv) The overall geological structure. 

'lhe area surveyed was the 80 acres held by 
A.J. Rowe. Included within its boundaries and appearing 
near the western boundary is the lease of 10 acres 
35M/1tB held by the 'rasmanian rungs ten Development 
Company No Liabilities. 

LOCATION, 

The leases are situated about 1 mile south­
east of MOina township. The north-west corner of 
lease ,8M/51 ocours on the branch road 21 chains south­
west of the junction of the Cradle Mountain-Dalcoath 
roads. Height above sea level is about 2'.000 feet. 

.. 
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Access into the area and up to the mines on J :,) 
t:le lease is good. The main Cradle MOWltain-.Hlmot­
Devonport highway passes a few chains west of the 
workings. The roads on the lease itself are all 
weather roads which lead right up to the mine dumps. 
Most of the road systems in this area are metalled. 

The nearest township 1s wilmot situated 
11 miles north and the nearest shipping port is 
Devonport situated 36 miles north. 

MOina is now a "Ghost" town, the onl)' 
building still standing of tormer days is the Poat 
Oftice whioh still funotions as suoh. The re-opening 
of the Shepherd and Murphy Mine now known as the Moina 
Tungsten Tin Development Company No Liability has 
brought with it hydro-eleotric power Which should be 
available within a short spaoe of time if required at 
any mines in its immediate vicinity for lighting, 
power for electric drills, magnetic separators &c. 

PHYSIOGRAPHY: 

.Uthin the 80 acres examined the relief is 
moderate t some minor streams traverse the area flowing 
northwardS into rlarrawa Creek. A conglomerate ridge 
running almost east-west and 3i chains north of the 
southern boundary line forms the most prominent 
physiographioal feature in the block, it is also the 
highest ground in the area. 

That portion of the block north of the 
Conglomerate ridge has a fairly even gradient dipping 
northwards at about 100 • The southern side of the 
ridge forms a scarp face composed of conglomerate which 
extends eastwards well down the Forth Valley and west­
wards to the Lady Barron Mine. South of the ridge 
the slope shallows to an almost flat plain ruld continues 
in that direction as part of the plateau. 

On the south-east corner of the block the 
land form dips sharply down to the Forth River at a 
slope of 400 , the river is about 1,000 feet below the 
plateau here. Ofr the western boundary the country 
generally falls away more gently into the Iris River 
valley <.fhich is about 600 teet below the plateau. 

VEG~TATIONI 

OVer most of the eighty acres large eucalypts 
were scarce although some goed saplings of stringy 
bark were growing in the north-west corner of the 80 
acre lease and good timber is available just outside 
the lease oft this corner. 

The northern slope had' been burnt out recently 
and was fairly clear of thick secondary growth, patches 
of button grass also helped expedite the surveying on 
this slope. The southern slope was extremely thick, 
the scrub consisted mainly of tea tree and survey lines 
had to be cut to all stations and important outcrops 
this necessarily impeded progress. 

----------------------------------------------. 



HISTORY' 

The earliest reoorded production from 
the All tjations Mine is 2 tons in the second quarter 
190" sinoe then till 1~2 the total reoorded 
produotion figures available are 35.,S2 tons ot 
wolfram valued at £,,7~. Production ceased during 
19l3·1~ commenced in 191, and ceased from 1921-3,. 
From 1936-~1 there was some activity in the area but 
production figures tor 1~2 are again zero. 

It is not clear whether the figures represent 
tonnages extracted from a particular mine or whether 
they represent the sum total tonnage produotion ot all 
the mines on the lease, the latter is probably the case. 

~ithin the So aores surveyed five prospects 
showed a vein or veins carrying ~olfram, of these three 
had been worked ex)enaively enough to indicate they 
must have been on a profitable basis for a time at least. 

Data available does not enable one to write 
an accurate acoount of the discovery and development 
of the various mines. 

SURVEYING. 

The type of oountry and the nature of the 
problem warranted a olose instrumental survey of the 
whole area. The instrument used tor surtaoe work 
was a Hilger and watts No. I l.J:ioroptio Theodolite. 
All underground mapping was done by tape and compass 
and tied tato a surface station. 

An assumed datum of 2,000 feet was taken for 
station A and the instrument was orientated on a compass 
bearing. 

Roc:{ exposures were very few and every outcrop 
seen in situ wa. mapped, Where possible the altitude 
of the beds was determined. 

A search for fluoresoent minerals of eoonomic 
considerations was made with an ultra violet lamp in 
the various accessible mine workings and on the spoil 
heaps. A very sparoely distributed mineral giving a 
golden yellow fluorescenoe was seen but not identified. 

Although no soheelite was found in this area 
it should be noted that in a more caloic environment 
it does occur as for instanoe at the Shepherd and Hurphy 
Mine. 

G4H:;RAL GlliOLOGY• 

Most of the So aores are composed of three 
broad divisions of rock type, these are -

(1) The "Porphyry" a pseudo igneous rook. 

(il) Tne Conglomerate. 

(11i) Thel'ub1colar l/uartz1tes and Shales. 

The porpnrry oocupies the southern one-fifth 
of the 80 aore lease and unconformably underlies the 
conglomerate. The age of the original sediment 1s not 
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known but may be of Cambr1an or ear11er age. 35 
Unconformably overly1ng the It Porph1l'1" 1s 

the ItGhost" conglomerate equivalent to the dest Coast 
Range Conglomerate. It. contact with the porph1l'Y 
runs almost east-west curving northwards in the east 
and southwards in the west giving an elongated inverted 
S shape in plan. 

Conformably overlying the conglomerate are the 
quartzite and shale beds equivalent to the Caroline Creek 
format1on. 

East of the eastern boundary of lease ,8M15l 
and lower down in the Forth Valley a gran1te of variable 
composit1on and colour called here a grey granite occurs. 

Or1g1nating 1n the granite and penetrating 
the "Porph1l'Y" and overlying sed1ments are numerous 
quartz, pegmatitic, and aplitic veins. 

The age of granite and the accompanying 
veins is considered to be Lower Devonian. 

DETAILED GEOLOgy, 

forphyrYI 

This rock occurs along the southern one-fifth 
of lease ,8M/51. In mapping the IlPorphyry" three types 
have been described which are probably var1ations of 
the one original rock. 

(i) The red porphyry. 

This rock was found in varying amounts on most 
of the spoil heaps being moat abundant around the 
three eastern shatts of the Lawkemlaw Mine. 

In hand spec1mens the rock is uniform massive 
and soft the red colour in the rock is due to 
iron oX1!e staining wbich in some specimens form 
alternating dark and light band.s giving the 
appearance of bedding. 

Numerous small fractures filled with a greenish 
creamy mineral about 1/50 1nch wide traverse the 
rock in those specimens seen around the Lawkemlaw 
Mine. The mater1al 1n the small fractures is 
hydrothermally altered. 

Phenoc~ysts of quartz and a greenish mineral 
in places more completely altered to a creamy white 
and descr1bed by previous writers as altered 
feldspar are quite easily sten. The altered 
greenish mineral has well developed crystal faoes 
which are eas1ly d1st1nguishable, in the less 
altered specimens the mineral seems to be platy. 

The crystal form is not that of a feldspar 
and the platy nature of the less altered crystals 
is not a property of any of the feldspar group. 

(1i) The grey-quartz-porphyrYI 

A hard grey med1um grained highly siliceouS 
rock found immediately beneath tbe conglomerate. 
The phenoorysts are quartz and a muoh altered 
and often completely leached ferromagnesium mineral 
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probably hornblende. Lineations in the rock ~: 
are clearly seen especially in the.veathered a .. 
s lJec imens • 

(iii) Grey-quartz-hornblende-porphyry. 

This rock 1s of variable hardnels varying 
from a ,very soft kaolin 11ke rook to a hard 
compact massive siliceous rock. The phenocrysts 
are quartz and tabular shaped crystals of a 
ferromagnesium mineral probably hornblende. 

The ferromagnesium mineral shows a marked 
orientation in the hand specimen and should be 
of value in petrofabric analysis. 

The porphyry has been described by previous 
writers as being of Devonian age and of igaeoul origin. 

It should be pointed out that on the eastern 
side of the Forth River almost apposite the Pig and 
Nhistle Mine extend1ng from T1n Spur to Olivers Hill 
almost three miles to the south the same suite of 
rocks 1s referred to as the Porphyroids. These rocks 
are now considered to be of sedimentary origin. 

Some pertinent facts concern1ng the contact 
of the "PorphyrY" and the overlying conglomerate may 
be discussed here to throw light on the true relation­
ship of these rocks and the origin of the "Porphyry". 

(i) The contact between the two rocks is irregular. 

(ii) The Porphyry changes under the conglomerate between 
Tin Spur in the north to a sediment in the south 
at McCoys road. 

(11i) The "Porphyry" never intrudes the overlying rocks 
though other phases of the granite do so e.g. the 
pegmatite, quartz and aplltlc veins. 

(iv) In other local areas where the "Porphyry" is seen 
1n juntapos1tion with the sediments the r.lationship 
is a faulted one. 

(v) 'The "Porphyry" is the same as that described as 
being a porphyroid on the eastern side of the 
Fort,l River. 

(vi) ]~he porphyritic texture can be seen in the base of 
the Ghost conglomerate at tin spur where the granite 
is only some f1fty feet away. 

(vil) The porphyry 1s always under the conglomerate or 
quartzites. 

These facts indicate 1mportant differences 
from those ideas previously held v1z., 

(i) They indicate that the porphyry is of an older 
age than those sediments oVerly1ng it. 

(ii) The rock 1s not of igneous origin, rather a 
soaked sediment now having the appearance of 
an igneous rock. 

The age of porphyritisatlon 1s post Ordovician, 
its most probable age is Lower Devonian, that is, the 
accepted age of the granite activity. 



Jupea Group. 37 
This group of rocks contains the ~est Coast 

Range Conglomerate. This formation name has been 
discar,ed and the sediments are now grouped with the 
\>lest Coast [ange Conglomerate as part of that formation. 
The Caroline Creek sandstones and shale. and the Gordon 
River limestone. 

In the area surveyed the Gordon River Limestone 
is not represented although it does occur in the Iris 
river v~ley to the west of the western boundary of 
lease 58M/51. 

Ghost Conglomera~e: 

The name "Ghost" conglomerate has been applied 
to this bed because the similar1ty of the matrix and 
cement often makes the pebbles difficult to pick out 
at,d they appear as "Ghost" pebbles. 

The bed unconformably overlies the II Porphyry" 
and in the mapping of it. outcrop shows a thinning 
from east to west in the area surveyed. The thickest 
portion of the conglomerate is just ins1de the eastern 
boundary of lease 58M/51, here the bed 1s about 100 feet 
th1ck in the western portion of the lease it has thinned 
to 15 feet. On Sayers block to the east the conglomerate 
is absent. This thickening and thinning of the con­
glomerate is seen more clearly between the quartzites 
and porphyry on Olivers Hill where the irregula*ities of 
the underlying porphyry surface causes the conglomerate 
to thielen or thin rapidly, beina thickest in the 
"valleys" of the porphyry surtace, it is presumed that 
the nature of the contact on lease 58M/51 is no 
different trom that seen on the other side of t;le Forth 
River. 

The pebbles forming the matrix vary in size 
from peas to a close fist and average size however is 
about 2 inches by li inches, most of them are milky 
white although occasionally a pink pebble may be found. 
The cement is also a milky white colour which sometimes 
merges almost oompletely with the matrix the whole forming 
a ma •• ive white siliceous hard competent rock. 

No definite bedding planes were observed in 
the conglomerate, on its surtace three places whioh were 
taken as bedding planes were measured these showed an 
average dip of 200 to 3500 , the strike 260°. 

Beceuse it 1s the hardest rock in the area 
the conglomerate has formed a ridge whieh forms a marked 
physiographical feature. 

In the sections drawn from the plan accompany­
ing this report the contact of the conglomerate and the 
porphyry has been drawn as regular and even, this is 
not the case as has been pointed out earlier, investiga­
tions in other parts of the area sllows the eontact to 
be irregular, however since we have no knowledge of 
what the shape in section will be of the eontact of . 
these two rock types no geological boundaries have been 
drawn. 

It 1s emphasised that the few readings 
obtainable were extrapolated beyond reliable limits 
and used to give us the basie structure which is believed 
to be correct although details if and when obtained may 
show some differences. 
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It is interpreted from observations on 
Sayers Blook, Olivers Hilla and lea.e ,8M/51 that ~ 
the conglomerate may form isolated lenses along ~ 
its strike and dip, one such lense occurring on 
lease 58M/51. 

The conglomerate is the most competent 
rock in the area surveyed and has resisted fraoturing 
which has given us tension gashes seen in the quartz­
ites and "porphyry". 

This resistanoe to fracturing has made the 
conglomerate a ppor host rock, quartz veins carrying 
wolfram were seen in the conglomerate north of the 
Lawkemlaw Mine and others in an open cut in the con­
glomerate north-west of the western end of the Pig and 
,4histle open cut. None of these veins W'ere more than 
two inches , .. ide most ',vere only a fraction of an inch. 

It may be noted that the surveying in of 
No. 2 Lode west of the X-cut in the Pig and ~histle 
Mine shows the vein passing under the conglomerate, 
no evidence of this vein penetrating the overlying 
conglomerate and appearing on its surface was found. 
Unfortunately the timbering had collapsed and no 
examination could be made in this mine of what 
happens to 1be vein \(hen it reaches the contaot of 
the porphyry and conglomerate, however about five 
hundred feet east-north-east of the Pig and whistle 
Mine. :'Jr. A. 11cIntosh Heid in Bulletin 29 "Geological 
Survey" page 91 records a similar occurrence -
"The conglomerate roc]{ has not been fractured and 
contains little wolfram only near the point of oontact 
with the underlying quartz porphyry. A fair amount 
of wolfram bearing lode material however has been 
deposited as a horizontal ore body between the 
conglomerate an<1 porphyry". 

These observations indioate that there are 
possibly other veins not exposed at the surface ;.thich 
on penetrating the porphyry have been prev,mted from 
reaching the surface by the shielding lense of over­
lying conglomerate, it is obvious then that the extent 
of the conglomerate a.,d its thickness are vital factors 
in planning future prospecting programmes in this area. 
The thicker the oonglomerate the greater its competence 
and the less likelihood of fracturing as a result of 
tLis we may expect few mineralised fraotures and these 
'.fill probably be ~eoonomic propositions. 

So far as is known no shatts, workings or 
drill holes have penetrated thrO~l the conglomerate 
into the "Porphyry" and our knowledge of its shape and 
size are limited by those observations taken along the 
ridge and extrapolation northwards. 

Tub1colar wlllrtzites and Shales: 

'rhese sediments cover nearly four-fifths 
of the area surveyed but do not outorop to any great 
extent. Nearly every exposure of these rocks in-situ 
was surveyed an.d where possible tt.e altitude of the 
beds determined. 

The beds conformably overly the Ghost 
Conglomerate and have a general strike of 2600 dipping 
at 25° north. 
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Due to the scarcity of suitable outcrops 3 n 
only a few dip strik~ readings could be taken~ these J 
sbow 8 gradual change in strike direotion from east 
to wsst betwoen Pochins Adit anti t.!9 x-cut at the Al l 
Nations Mine . In all, the number of readings taken 
betwe~n these two places was abu t U.lrteihl , however it 
uas observed that the beds in and around Pochins dit 
di tOfards the north-east at tut; eastern cnd of the 
open cut line of the All Iiahons l1ine , the bed dip 
towards t.-,e nor th cnd in the vicinit of the X-cut of 
tho All ations Mine the beds dip towards the north-west . 

mh sediments consist of beds varying from 
rits to shales . rhe basal bed im.ediately overlying 

the conglomerate 15 a grit followed by a white to grey 
uartzite containing numerol,s tubicolar c sts which are 

across t,)O Dedding plano . n the weathered SUrfaCe! 
of tl:> roc'. these fossils a~e promin nt ill suring t- 13 
inch in diameter and fro 3-'> inches long. Other 
observers hay described them as b i~a up to 18 incoes 
if) l"q;th. Il a freshly bIO',ten rocl{ tae fossils are 
far less uvi us. Cross b in is quite clearly seen 
in tne quartzites . 

Jverlying the quartzites are finer grained 
sodiment~ ranline rro~ fine grained quartzi tes to siliceous 
shales. n tne bedding planes of ~he e finer grained 
sediments small jlype of worm l ike oast was seen ranging 
in d' ter from 1 to ~ inoh and varying in length from 
~l~ inches . TO ;) 

The sediments do not rade • simply from a 
grit base to !lEioso s sales, tnere are other grit 
bed 1n tle s que ce bich indioate there W'ere smaller 
rythms in tho mai cycle of sedimentation. 

SOJlc:",l,erd In t lis tratigraphic sequence a 
shar)sto e cullgJom rat .. occurs, i~s position is not 
known. A cursory 'lanoe at thi~ bed in outcrop may 
lead to tne erroneous concl sion lat it is a faJlt 
breocia .. hioll it res wb as. It is important to 
reoognise tL true 11~tur of ~ J.S rock becaus 'lie 0 
have low angle thrust faults with aocompanying brecoia 
zones of past mineralisation period . 

T ~ str t1 raphic s uence ot' qUllrtzHes and 
shales is only imperfectly known. 

• warning y be given here, t t, 'as in the 
oase of tHe conglomerat only a e'll readings vTere taken 
of the alt1tu e of ~lle beds, these ~ere extrapolqtod 
beyond reliable limits and \ierS use :! t o help gra,;> the 
main struoture . 

It va ob""rve that the III gl of dio of the 
sedi 0 t as a ,/hoI t ruled to increase towards the 
north. 

The estirlated thiclmess of the sediocnts in a 
line runuin~ oust-west through ~ochins d1t a.la ~long 
the drives of the All NatJ.on< W 1s Ollt 150 fe~t . 

In the 11 ations Mine a thrust fault dis­
locating the vein occurs in the bedding plane with a 
breccia zone of a little over six feet. The relative 
movem~nt of this fault was hanging wall south i . e. a 
low angle thrust fault . 



1. DIFF 'R§NTIAL COMPACTIONs 

The initial tlexuring t ook plaoe with the 
compaction of the sediments. As the sedi nts 
aocumulated the weight of the overlying beds squeezed 
the water out of the rock and forced t he partioles 
closer together reducing the porOSity . The reductivn 
in volume in some cases may be considerable, tor 
instance muds may be deposited with an initial porOSity 
of 80 or 90 per cent, and sands may {lave a porosity 
of over Ito per cent.. The water content and pol'osity 
are directly related to the type ot sediment, with the 
coarser sediments showing less change in volume than 
the finer grained ones , this concept is illustrated in 
t he sketch below and t ho principal applied to sediments 
on lease 58M15l. 

BErORE COMPACTION 

CONGLOMERATE LENS 

PORPHYRY 

CONGLOMERA T£ 

PORPHYRY 

ArTER COMPACTION 

LENS LENS 

TECTONICS 

(2) Compresrions During the Tabberabberan orogeny 
tangent a1 oompressive forces threw the compara­

tively flat lying sediments into great f olds the 
distance between antiolinal axes being about two 
miles, in between these main fold axes disharmonious 
and drag folding ooourred. 

contemporaneous with the folding was a 
period of granite aotivity and me tallogenesis . The 
granite is of an intrusive nature at depth. To 
aocommodate this mass of granite, the rocks around it 
were forced up into a great oval dome with the longer 
axis about two miles running approximately east-west. 
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This arching of the oVerlying rocks 4 1 
placed them in tension which was relieved by ~ 
fracturing g1ving us tension gashes. These tension 
gashes when mapped over the whole ar ea show a 
par allelism to the main Da1coath Anticlinal axis. 

In the acoompanying sketch the parallelism 
of the veins to t he axis of the fold and t he dip of 
the sediments away from the granite mass can be seen. 

L[GEND 

LIt.AE5TONE- ....... . 

QUARTZI TES . . u. u •• ,,.......--, 

BASALT. . ... : .. . ....... . 

PORPHYRY. ...... .-... . ;::, ~:::: 
GRANITE. u. u u .... ..I I 
CONGLOMERATE .... ..! t 
DIP OF" 8E05_ ........ . / 

VUNS & LOOES ........ / A 
ROAOS_ . ... .. . .... . . ... . ,;,;-0.,(': 

SKETCH MAP 

FRACTURING. 

Tension Gashes I 

These fractures have been partly dealt 
with in the section dealing with compression. The 
sketch above shows only t hose veins ocoupying tension 
gashes which have been developed or prospected. There 
are a host of other veins not ~lide enough to be of 
value which have nevertheless occupied the same sort 
of fissures . 

It would be appropriate here to pojnt out 
that these tension gashes are occupied by two types 
of ve ins (1) Quartz veins (il) Ap11tic veins . Of 
these t ile Ap1it1c veins are never of economic import­
ance and because of t hts should be r ecognised in the 
field . 

Criteria for recogn1tion of quartz and 
apllt1c veins 
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",UMTZ YdU 
(1) Colour:- White 

(11) Grain S1zea- Very 
ooarse grained, 
individual crystals 
may be measured in 
inches. 

(11i) Fracture:- Uneven 

(iv) Composition:- Large 
well formed crystals 
of quartz, tin, 
wolfram, 1n some 
veins mica and 
feldspar, minor 
amounts of gold, 
pyrite and Bismuth 
compounds occur. 

(v) These veins form the 
economioally important 
deposits in the area. 

(i) 

APLITIC VEINS 

Colour:- Variable 
from light grey to 
darker greenish grey. 

(ii) Graih Size:- Very 
fine grained individual 
crystals are not well 
formed. 

(iii) Fracturel- Even 

(iv) Compos1tion:- Very 
fine grained may 
contain tin and 
wolfram, do.s oarry 
small amounts ot 
pyrite. The tin 
and wolfram content 
if present is very 
low. Some samples 
of t~ese veins when 
assayed showed us tin 
or Imlfram values. 

(v) 'rnese veins have been 
referred to as lodes 
in ether reports and 
in some cases have 
been sunk on but 
proved barren. 

The parallelism of the tension fractures and the conformity 
of their dips has previously led to the erroneous 
oonolusion that veins continued for a great many more 
feet than is actually the case, in the All Nations Mine, 
for instance two and possibly three separate veins occur. 

The fact must be recognised and it cannot be 
over emphasised that unless a vein is continuously 
exposed along its length it is unwise to interpolate. 
There is no neoessary connection between veins because 
of similarities of dip, str1ke or thickness. The 
sequence of events after differential compaction t1ll 
the formation of tension gashes is illustrated in. the 
figures below. 
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FIG. C (0 

CONGLOMERATE LENS 

I"OR,.HYRY 

--------- FIG. C (ii) AFTER GRANITE INTRUSION - -- ------ ---QUARTZITES 

PORPHYRY 

GRANITE 

FIG. C(iii) FORMATION OF TENSION FRACTURES 

North 

PEGM ... TlTES ..... __ -
... PLITES ............ .. _ 
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FAYLUNGI 

Under this heading the high angle thrust 
fault and low angle thrust fault are discussed. 

(i) High angle thrust fault. 

This fault does not occur within the 
boundaries of lease 58M/51, however since it 
is post mineralisation and has affected any 
veins which may have been in its pa t h it is 
included in this report. On the air photo­
graphs this fault line may be traced from the 
Iris river nearly to t he Forth running parallel 
to and in Bismuth Creek. Tho bear1ng of the 
fault is 3150 magnetic, dipping north-east. 

The best exposure of the fault occurs 
where it crosses the Cradle Mountain road above 
Bismuth Creelt, here the brecc1a zone is about 
fifty feet wide and the disturbed zone extends 
about twenty-five feet on either side of the 
breccia. 

Beds on the footwall side are dragged upwards 
whereas those on the hangwall side show opposite 
drag. 

As a result of movement on the fault surface 
beds of younger sediments have been displaced and 
appear opposite or belDl" older rocks. 

Mineralised veins of the same age as those 
occurring in the All Nations Mine and other mines 
in the area have been dislocated. 

rne direction of dip of t he fault surface 
together with the other observed facts indicate 
the fault is a high angle thrust fault of post 
mineralisation age. The following sketch 
illustrates t he main structure and interpretation. 

-----------------::,.... 

t;ltAfilTI. 



S0me clues to tl,e magnitude of the disp1ace- 45 
ment on either side of the fatIlt may be obtained 
from tLe air photographs. 

(1) Tne axes of the synclines and anticlines are 
displaced with respect to one another on the 
op,)osite sides of the fallt, the movement 
is left handed 1.e. when facing the fault the 
o).)osi te side has been dis;:;laced to the left, 
ttl" ar.lOunt of displacement along the fault 
line is nearly 70 chains. 

(2) The conglomerate which occurs on Hount 
stormont if projected along the strike would 
occur to the south of t;-18 conglomorate out­
cro9ping on lease 58141;1. 

(ii) Low anglo thrust fault. 

This falllt occurs in No. 1 adit at 250 feet 
from the portal rising gradually to the south-
east and dipping under the floor to the north-west. 
At ;0 feet from the portal it occurs 20 feet under 

- the floor. An inclined rise here exposes it 
down to No. 2 adit level, where it can be traced 
gradually dipping towards the west till it dips 
under tne floor at 200 feet east of the X-cut. 
The fault occurs in the bedding plane, movement 
on it however is diagonal to the beds, slickensides 
stiike 200 • Beds here dip 25° to 35°. 

The best exposure of this fault is seen in 
an inclined rise whioh connects No. 2 adit level 
to an intermediate level about 20 feet below No. 1 
adit level. This rise is situated at the face 
of the eastern drive on do. 2 adit level. 

(i) 

(11) 

(lit) 

(iv) 

rne observed important features 'Werel 

The fault had di~catej tho vein • • 

The fragmented portions of the broken vein 
were round in the brecoia zone, these 
portions <;lere displaced to the left with 
respect of those higher in t.he breccia zone. 

Drag on the beds indicated the hanging wall 
of the fault had ,Joved south with respect 
to the foot wall, i.e. the fa~lt was a 
reverse ::me and the movement right handed. 

The Breccia Zone was over 6 feet wide and 
was loose, indicating no great depth at the 
time of faulting. 

The above observations are sketched below. 
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FIG. E 
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It is thought that other low angle thrust 
faults of similar nature to that desoribed above may 
occur at depth in other bedding planes. 8ne such 
probable plane is between the conglomerate and the 
overlying sediments. 

ZuNi OF MINERALISATION. 

'!'he Dalcoath granite which is the source 
rook for the mineral deposits on lease 58M151 has also 
been claimed as the source rook tor the silver-lead 
deposits at Round Hill. '!'he rin Tungsten deposits 
of the Shepherd and Murphy and ot the various other 
mines and prospeots in the vicinity, the zor.e ot 
mineralisation must then extend tar enough to inclUde 
these outlying mines int. orbit whioh places the 
entire 80 acres ot lease ,8M151 within the zone of 
mineralization. 

The pro_lem to be solved 1s the factor or 
factors oontrolling the localisation ot the veins of 
economic consideration and the probable reoccurrence 
of slloh veins elsewhere on the lease. 

I 
I. 
! 
i 

i : 
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OVer the \-Thole area f rom the All Nations 
to Oliv rs liill the veins show a parallelism to the 
Dalcoath AntIclinal Axia (see Figure B). This 
parallelism of veins is seen in the more detailed 
plan of the All Nations area and is explained for 
the area by referring to the main str ucture . With 
the arching of the Da1coath Anticline the greatest 
tension was at right angles t o this axis this 
stress was rolieved by tension gashes whIch formed 
at right angles to the direotion of greatest tension 
henoe parallel to tho anticlinal axis. rhe idea is 
illustrated in the sketch below:-

FIG. F 
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BLOCK DIAGRAM 
TENS/ON GASHES 

Details of th Vein tructurc and 
in the mines were examined wher poss iblo. 
observations are s~arised below. 

occurrence 
The 

(i) 

( 11) 

In the All N~tions Min t he veins jipped south 
at 7,. - 800 , these large veins were at a steeper 
angle of dip than the jointing. The same 
relationship bet.leon the vein and jointing was 
observed in Pochins Adlt . The difference in the 
angle of dip of the joints and veins was between 
,0 _ 100. 

The linear extension of the veins is beyond the 
minable licits this is seen in tho All Nations 
Hine in the eas tern drive of No. 2 adit level , 
ar:d in Pig and .1hi3tle Mine . The structure of 
the tens ion gash is described and illus tratec 

The extreme ends of the gash are very thin 
increasing in ~idth as they approach the 
centre . .lolfram occU:rs along the ent1re 
length of the ve1n. 

(111) The veins though genetically related have occupied 
tension gashes .. hich form individual ore bodies. 

(iv) In the All Natiuns ~11ne we have t\VO and possibly 
three veins their extremities overl app1ng 4nd 
forming an en-echelon pattern. It should be 
noted t hat the veins are parallel. 
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(v) These tension gashes may occur close enough 
together tor collective development ot the 
veins as vias done in the Pig and "histle Hine 
and at the All l~ations Mine. 

(vi) 'The veins occurring in the "k'orphyry" are 
genetically related to those occurring in 
the overlying conglomerate and quartzites, 
the original fissuring and consequent mineral­
isation had penetrated the "Porphyry" and 
quartzites where veins apl1ear at the surface. 

(vii) The veins occurring in the All Nations Mine 
have been dislocated by a low angle right 
handed thrust fault, the displacement along 
the fault surface is not known. 

(viii) Veins occurring in the Pig and whistle Mine 
dip at high angles both to the north anct to 
the south. 

LOCALISATION OF YEINSt 

It should be pointed out at the start of 
this section that the ideas put forward here are based 
on the evidence already presented in this report, 
they are in faot bypothetioal aspects based on visible 
data and geCllogical concepts. 

:rhe All NatiOns yeins r 

It is thought that the veins Which occur in 
tne a.J..J. a", tions fUhe originally surfaced further north 
having been shifted to its present position by faulting. 

rhe localisation of the fra<:tuI'es may be 
attributed ta several factors. 

(i) It is believed (a) the conglomerate has 
either thinned considerably enabling tension 
fractures to occur in it and through it and 
continued through the quartzites to the surface 
or (~ the conglomerate has lensed out completely 
therefore the fracturing unimpeded cont1nued to 
the surface. 'rilis idea is illustrated in Figure 
e (iii) page 12. 

(ii) The change in strike of sedimentary beds from 
Pochins adit to the all Nations Mine indicates 

(a) Cross folding, slight or 

(b) D1ffel'entlal c'Jmpactlon around a lense or 
arolmd of older rock, or 

(c) A c,)n,binatlon of (a) and (b) placing the 
rocks in this area under grec.ter tension 
than the surrounding area and thereby 
localislng the widest tension gashes. 
The sketches below illustrate the combina­
tion of ideas. 
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REGION OF GREATEST TENSION 

FIC. F 

-------------------------------------------------- ---- ------

It 1s 1nteresting to note that the 
Lawkemla .... Mine oocurs in the n Porphyry" on 
the proposed cross fold ax1s. 

It 1s also noteworthy · that the vein .... hioh 
has improved in the face of the adit dr1v3 of 
.-oahins ,Une is striking in tne direction leading 
to tile area suggested as b4ing in greatest tension, 
and improving in that direotion. 

(111) It has been obsarved that the d1p of the 
sediments increases from south to north. 
:·!oru :ietailcd work is needed in the mapping 
of the altitude of the sed1ments , it is suggested here 
that tnere may b a relationship between the 
occurrence of mineralised veins and t lie inorease 
in dip of the sediments. I-Ihere t he dip of the 
sediments is increased we may expact greater 
tonsion in the various beds and accompanying 
fractures this may have taken plaoe in the All 
Nations Hine. The idea is illustrated below·. 



FIG. H 

TENSION FRACTURES CAUSED 
THE INCREASE OF THE 

ANGL E OF DIP 

(Iv) The conglomerate bed besides local iSing 
the sllI'facing of the veins has also acted as 
a tra) f or the riSing ore bear1 1~ solutions 
forcin£ them to spread laterally between the 
overlying conglomerate and "Porphyry". Tuis 
"tra,llping" of t he ore solutions is described 
in Bulletin 29 page 91 of the Geological ~urvey 
of Tasmania. It is sugg sted that where there 
1s an overlying bed of conglomerate t he c se 
described in the abovementioned Bulletin is the 

rule r a ther than t he exception. 

Veins in t he n Porphyry" • 

• \ 0 raliable estimate can be givel. f or t he 
width of the voin$ occ llrrine i n U;e porphyry, from 
observat i ons, and descriptions in pr evlvus literature 
of veins occurring in th{; :nines in t l.e por Jhyry, the 
impres3i .n given is that the veins are less than six 
inche3 ..tide on an average, but may go up t o ,~ inches . 

If vein widths in t hose mines of the All 
lations and the Shepherd and Murphy are cOlu;lared with 
one another and those occurring in the porphyry it 
w1ll be n ~ticed that the high r up in the stratigraphic 
sequence t iLe veins occur t he ,rider they are . Sarno 
figures O:lY be -loted here . Veins in t he "hepherd 
and Murphy up to 3D inches wide. Veins in the All 
I; a tions I·: ino I.<p to 20 inches wide. Veins in t ho .?ig 
and IIhistle Mine up to 8 inche s wide . 

fhis feature may be explained by referring 
to tIle tY.Je of 0ilonings the veins have occupied . 
Being tension fractures they will d1minish with dept h 
as ~hey near the neutral zone in the fold structure . 

The follow1ng sketch i l lustrates the concept. 
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FIG. I 

(ii) Since there is no shield of resis t ant rock 
be tweon the granite and the " Porphyry" it is 
presumod that th occurrence of vein in this 
r ook is more or les s evenly widespread and 
more frequent than in t e quartzi tes} from this 
it is inferred ~lat there are possib~y other 
veins occurring beneath the oonglomera te lense 
and furthermore that :;hes veins, unable to pass 
throudh the conglomerate hay spread laterally 
between that rock and the "Por phyry" t o form 
horizontal ore bodie of possible I';lcOllOll1ic 
cOhsiderations . 
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This ooncept is 111ustrat d in Figure C (11i) 
page 12 of this report . 

(ii i ) There may be so "o eros olding not apvarent which 
has "localised" tHe veins in t,le por)hyry. As 
pointed out previously the Lawkemlaw Mine occurs 
in a i1roppsed cross fold . 

MPI 'S. 

the All Nations Ni el 

This mine is now held by the Tasmanian 7ungsten 
Tin Developm nt Company 0 Li bilitie • 

T workings are situated in t he middle of 
lease 35}~8, a good road from the mine dumps connects 
with another road cutting across t he north- west corner 
of the block which continu s northwards to join t he 
Middlesex road abo ,lt ~5 chains away . 

rhe v.ins here have been mined entirely in 
the quartzites and shales , these sediment dip at 250 
to 3,0 showing slight variations . 
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From an ezamtnation of the acc.ssible 
wo. kings in the mine it was thought that all the 
available vein material had been extracted. 

It was noted that in the All Nations Mine 
at least two and possibly three veins have been worked 
collectively these are named •• 

No. 1 vein r Occurs at the western end of the workings. 

No. 2 vein r Occurs at the inclined shaft west of the 
cross cut. 

No. 3 vein I Occurs at the eastern end of the workings. 

These yeins averlap one another the sketch 
on page 16 of this report shows the idea. The bearings 
of these veins were 290°. 

DEVELOPMENT: 

No. 1 veinl This vein is cut by the western drive on 
the main adit level at 32 feet from the portal. 
Stoping along the vein has been carried '0 the surface 
except for a small portion where it is 6 inches wide 
at 36 feet from the portal for a length of about 15 feet. 
At 110 feet and 150 teet re.pectively west of the main 
shaft, two rises COWlect with the surface. The workings 
have collapsed 10 teet beyond the western ris~. The 
length ot the drive trom. the portal to the face is 190 
feet. 

No. 2 vein: This vein has been driYen on eastward trom 
tile cross cut. In the main adit level for 330 feet, 
the firwt 190 teet have been stoped, the vein beyond 
the stoping starts to thin and even~ualll dies out. 
At 300 feet and 330 teet respectively the driYe is 
connected to an intermed1ate level by inolined rises. 
These rises are along a low angle thrust fault breccia 
zone which is the same as the bedding plane. ThiS 
faul t has dislocated the vein and can be traced in 
No. 1 adit level, the intermed1ate level and No. 2 adit 
level which 1s the main adit level, ~bere it passe. 
under the floor at 200 teet tram the x-out. It is 
believed that the fault continues westwards and has 
limited the depth to wh1ch the main shaft and winzes 
on the main adit level have been sunk. 

NO. 3 ve1na thIs vein bas b.en driven on eastwards for 
about 350 feet. Ths level bas been called the No. 1 
adit level and is about 30 teet above the main adit 
level, bearing 1100 • Stoping commeno •• at the portal 
continues for abo~t 200 teet and is carried to the 
surface. At 230 teet from the portal the fault can 
be seen in the wall of the drive. 

As it stands tile mine 1. worked out. There 
are bright prospects tor recovering the taulted portion 
of the veins. The veina say be dislooated again at 
depth. There is -no reason why the recavered portions 
of the veins should not be the same as those already 
mined in width and value. 

POCH:ViS AD IT s 

This adit oocurs nearly 8 chains east of the 
eastern end of the open cut line of the All Nations 
workings. 



53 It 1s driven on tor 80 teet on a general 
bearing of 2700 • At the portal the beds have been 
sharply bent downwards further along the drive where 
the beds are normal, the dip is 350 towards the north­
ea.t. In the face of the drive a narrow vein two 
1nohes is exposed dipping at a greater angle than the 
jointing. This vein has shown an improvement sinoe 
its first a;lJearance in the adit and has good prospeots 
of lIlPJ'oving westwards. It bas been pointed out 
earlier in this re.lort that the vein is heading 1nto 
the area where ttle tension 1s thought to be groater and 
where other veins of eoonomic oonsiderations have been 
\lorked. 

THE flG «\liD WHISTLE !Wila 

Situated Just in.ide the south-east corner 
ot lease ,8M/51. All the workings of this mine are 
in the quartz porphyry_ A good road from the mine 
dump connects with the M1ddlesex road to the north-west. 

Peulo.pt, 

The veins have been opened up by means ot 
two cross cut adits. The lower or No. 2 adlt lead1n, 
from an approach trench 1s 117 teet long. At 83 feet 
from the portal No. 1 vein has been intersected and 
driven on east and we.t. Eastwards stoping commence. 
at the cross cut and continues for 38 teet up to a 
height of 15 feet, the vein seen in the backs was about 
3 inohe. vide. 

At ~ feet east of the oross out the dr1ve 
on No. 1 vein interseots the eastern drive of No. 2 
vein. stoping had ceased on both these veins betore 
they met. 18 feet beyond this junotion the stopin, 
recommenced and oontinued for 13 ~eet, the vein measured 
was 3 inches w1de. Vein dips 80 south. 

The dr1ve westwards on No. 1 vein has been 
described as taking a s1nuous oourSe ;thioh adequately 
describes it. No vein worth mining was cut for 202 
feet ' .. here finally a vein of payable ;tidth was 1nter­
.ected and driven on both to the .ast and west. !he 
dip ot the vein is about 800 north. 

Eastwards this vein has been driven on for 
38 feet of whioh 29 feet have bean stoped to the 
surlaoe. The vein s.en in the faoe \las very thin and 
obviou.ly lensing out. 

The drive on this vein to the west has also 
changed course once or twioe. At 80 feet from where 
the vein was first intersected the workings have 
oollapsed. 

The surface workings along tl;is vein Clont1nues 
for over 2~O feet and stoping has completely removed 
the vein between the surtaoe and underground workings 
almost along the entire length. 

No. 2 lode has been cut by No. 2 ad1t x-cut 
at 117 feet from the portal and driven on east and west 
of the interseotion. 

To the ea.t the vein bear. 1160 dipping 
ateeply to the south. At 5, reet east of the oro.s 
out the drive i8 interseoted by the east drive on No. 1 
lode, tourty feet 01' 110. 2 104e has bem stoped to the 
surtace or nearly to the surfaoe, the stopes were 
inaocesaible. 



westwards from the cross out the drive 
was mapped for 70 feet here the workings had 
collapsed. The vein had been stoped out the entire 
length of the west driVe presumably to the up)er 
level, no inspeotion was made of the stopes which 
were inaocessible. 

APIT CllOSS CUT. 

No. 1 has now completely collapsed except 
for about 5 feet situated at '+0 feet from the approaoh. 

No. 1 vein intersected in the approaoh to 
No. 1 adit cross cut at 15 feet from the commencement 
of the approaoh. To the east it has been stoped 
from the surraoe to a depth of about six feet over 100 
feet. To the west no mining has been done although 
a costean has cut across the vein. 

No. 2 vein was interseoted at 55 feet from 
the start of the approaoh and driven on to the east 
and west of the interseotion. 

The workings to the east .. re inspeoted from 
the surfaoe and may connect with the lower level no 
inspection was made along the level. 

The western drive was quite inacoessible. 

In a plan at the area it can be seen that 
the No. 2 Vein west at No. 2 adit cross out passes 
under the conglomerate. No inspection was made ot 
the contact ot the porphyry and conglomerate and its 
affect on the Vein, these places were inaccessible. 

THE LAI1JIMLAIf MINII 

This mine is entirel, in the "Porphyry" but 
none of the workings were accessible during the survey 
of the area. 

The mine 1s Just over 10 ohains to the south 
of the All Nations Mine and is served by a short road 
now overgrown with tea tree scrub. 

The main workings consist ot '5 vertical 
shatts. The eastern thr .. shatts are oonnected by 
a drive at a 25 feet below the surface. 

There seems to have been some driving done at 
about 20 feet below the surtace in the two western 
ahafts. The general bearing along tbe line of shafts was 
2900 • A vein 20 t •• t south-weat ot the westernmost 
shaft has been stoped from the surface over a length 
of 220 teet. The water level was about four feet 
below the surtace of the .round along these workings. 

The vein has beGn described as varying from 
3 to 6 inch ... 

NICHOI.I,s AND SMItH 'l'll,IilUTlh 

Some trenches dug to about 3 chains south­
west of the Lawkemlaw Mine are the sole workings of 
this prospect. No vein carrying wolfram was seen in 
situ though specimens on the dumps suggest 1t is there. 

.. 



CgNCLUSIOlfS. 

(1) There 1s a lense of conglomerate over the area 
surve1ed which has controlled the surtacing at 
wolfram bearing quartz ve1ns in the quartzites 
and shales. 

(ii) There may be croas folding which has local1sed 
those ve1ns ~orth considerat1on. 

(ii1) D1fterential compaction possi'ly with cross 
folding ma1 have localised the veins 1n the 
quartzites and shales. 

(iv) There is a possib1lity of horizontal are bodies 
ocourring under the conglomerate. 

(v) The veins in the porphyry are generally not a. 
wide as those in the sediments higher in the 
stratigraphic sequence. 

(v1) The searoh tor veins in the porphyr1 must be 
done by aot1ve prospectinl. 

(vii) There is low angle thrust faulting whioh is of 
Post Mineral age. These may recur at depth. 

(vi1i) The d1slocated veins in the All Nations are ot 
the same width and wolfram oontent below the 
faul t as above 1 t. 

(ix) There is a need for more detailed study of the 
tracturing and fold1ng to help in more tully 
understanding the reasons tor looalisation of 
veins. 

5:'; 

(x) There ma1 be a d1reot relationship between the 
high angle thrust fault and the low angle thrust 
fault, the drag of the beds on the high angle 
thrust may have been large enough to foroe them 
past one another 1n low angle thrusts. 

RECOMMENDATIONS: 

(1) Steps be taken to recover the faulted port1on of 
the ~olrram bearing quartz vein in the All Nations 
Mine. Two methods suggested for this reoovery 
are:-

(a) D1amond Drilling 
(b) Sinking and oross Ot.ltting. 

(11) The possib1lity at geophys1cal methods for the 
location of hor1zontal are bodies. 

(i1i) The testing of the s011 and st.lbsoll for poss1ble 
alluvial deposita. 

(1v) The oontinuation of the ve1n exposed 1n the face 
of Pochins Adit be tested to the west. 

This testing should be done at depth sinoe the 
low angle thrust fault possibly continues between 
the Adit and the sll1'face. 

___________________ .. ____ .. __________ J 
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