
URA,HUH 11£ H}YAL Gl':OHGE MINE 

&,K/Ci5S17-;(: _ 
( - On tne 17th January 1955 the first 

authentic discovery in TasmanIa of a uranium 
mineral was made at the old Royal George Mine, 
10 miles from Avoca in the centnil east of the 
State. The finder was Mr. V. Pitulej, a 
gentleman who for several years has been assiduous 
in his search for minerals throughout the northern 
part of Tasmania. Tne mineral found is torbernite, 
an hydrated phosphate of urani'.ll!J and copper, and it 
has been noted in several places in the large open 
cut of the old mine. 

Location and Access 

A car can be driven to within a feli yards 
of the open cut, which is half a mile south of the 
village of Hoyal George, which is ten miles south-east 
of Avoca and near the south bank of the st. Pauls 
River. Avoca is on the main road and railway line 
to St. Marys and is distant 50 miles from Launceston. 

Topography 

The St. Pauls River has carved out a wide 
valley through first dolerite, then 'Triassic and 
Permian sediments and finally granite, until it has 
almost reached a stage of maturity and meanders 
rather slowly through wide meadows. l<'ringing the 
Tertiary and Recent river flats are rounded gently 
sloping hills and ridges of granite topped here and 
there by Permian remnants, While beyond these the 
country rises more steeply with first Permian and 
thai! Triassic sediments capped by dolerite forming 
St. Pauls Dome 0368') to the ;'Jorth and Snmi Hill 
(3175') to the South. 

The top of the Royal George open cut is 
about 200 feet above the general )lain level. 

Previous Literature 
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Early geologists who visited and re)orted 
on the area were 'fhureau (1881), l1ontgomery (l(393) 
and rwelvetrees (1899). At t~is time, little develop­
ment or even prospecting had been done at the site of 
the ,Jresent opencut, and the name st. Pauls rin tUne 
seems to refer more to exploratory .1Orkings to the 
south (as shown on the attached plan) although it also 
covered the northern area. 

In 1929 Heid and Henderson prepared a 
Bulletin on the Avoca District and a full descrlIltion 
of the Royal George and st. Pauls Hines aTe incladed 
in this. 

History. 

rin was first discovered in the Boyal George 
Area in tile eighties of last century, but very little 
was done to develop the deposits until the formation 
of the Royal George Tin Hining Company in 1911. In 
1922 the Company came to an end, but during the eleven 
years they had produced most of the 900 tons of tin 
oxide, said to have come from the rUne. Al though some 
interest has beon shown since 1922, no actual 
;;roduction has taken place. 
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Towards the end of 1954 Mr. A.E. Ringwood 
on behalf of a Melbourne syndioate beoame interested 
in the property as a potential tin producer and a 
few months later, torbernite was discovered in the 
open cut by Hr. Y. Pitulej. 

Several applications for leases and 
prospeoting areas etc., covering the cut and 
surrounding areas are now before the darden's 
Court at Launceston and the legal position is by 
no means clear. 

Geology 

The only rock aeen in the workings or 
outcropping near abouts is a granite of Devonian 
age but this granite although of one origin exhibits 
many different forms. The normal rock is a fairly 
coarse grained typical tin granite with well developed 
crystals of quartz, biotite and the felspars. 

In the cut itself a rather ourious type 
occurs. It consists mainly of a fine gl1llined 
granite but here and there are large orystals of 
botlil quartz and felspar and curious nodules of a 
few inches in diameter consisting of finely crystalline 
quartz and tourmaline. Jointing very regular in 
strike and dip, (the strike is 32~0 and the dip to the 
S.W. at 7'50 ) is \ie11 developed in this rock and on 
either side of the joint planes the rock has been 
altered to a greisen consisting mainly of quartz ar~ 
mioa. 

In the northern part of the out, the hanging 
wall consists of a rQ,k that I have oalled pegmatite 
as it appears to consist of large crystals of quartz 
and felspar. iUoroscopio examination, however, shows 
the ~resence of mica and tourmaline. The field name 
has been retained. 

As an appendix to this report a description 
of the different rock types by Petrologist G. Everard 
is appended. 

dorkings 

Although all the workings below the open cut 
are now inaccessible, a good record of them can be 
obtained from the Hine ?lans and from Heids Bulletin. 

The open cut itself is nearly eight hundred 
feet in length and averages eighty feet wide. The 
floor of it is most irregular, islands have been left 
and much has fallen in and as the surface itself 
rises in the centro. there is no regnlar depth, but 
l.t-O feet would be an average figure. 'rhe adit level 
is about 20 feet below the floor of tiie cut. The 
adit itself runs almost due south for 150 feet when 
it comes out in an open stope, north west of the main 
cut. It then continues beneath the open cut for 
almost its entir~ength. The lower level was reached 
b/ an underlay shaft (at '500 ) in a south easterly 
direction and was about 70 feet below adit level. 
From the shaft (on the footwall side of the lode) a 
cross cut 60 feet in length connected with the main 
drive 620 feet long. 

In both levels at about 4-00 feet along the 
main drive another ore body a;Jpeared to join the main 
vein and the drives were widened to nearly forty feet, 



gradually narrowing again to their ends. A horse 
of country was left between the two makes of ore. 
Host 01' the ground was stoped between the two levels 
but no development seems to have taken place below 
No. 2 level nor has any attempt been made to locate 
parallel fOrJlations by cross cutting • 

. Sampling, 

110s t of the sampling was carried out by the 
Chief Geologist, Hr. H.G •• v. Kaid. It was of course 
realised that no:tlhing very much wOllld be left to sa::llJle 
in the open cut as all the ore would have been removed 
and only unpayable stone left. However, some of the 
porphyry and greisen material remained in the hanging 
wall side near the oentre of the out and it was felt 
that a systematic sampling of this remaant might 
establish some sort of relationship between the rock 
types and the tin, uranium and copper peroentages. 
Chip samples were also taken of pegmatite showing some 
torbernite in the north-western part of the workings 
and of porphyritic material in the foot wall side. 
The positions of the samples are shown in the aooompanying 
plan, SamiJles 1 to 23 are generally at right angles 
to the strike of the joint planes and represent a 
continuous channel sample. The material is alternate 
bands of greisen (round the joint planes) and softer 
quartz felspar porphyry with quartz-tourmaline nod1l1es. 
Samples 24 and 25 are chip samples from larger distances 
but not altogether at right angles to the joint planes. 
Sample HIO is from pegmatite showing splashes of 
torhernlte, H12 is a ch1p sample from a large block of 
porphyry partially greisenised that has yielded most 
of the torbernite specimens, and Hll and H14 from 
porphyry on the foot wall side of the cut. 

Details of the samples are as followsl-
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c'Oedtll 

1%1 t.H" <>'l 
U308 

1 2' 3" Porphyry (n .003 'rrace Trace 
of Appendix) 

2 1'4" Porphyry .002 Trace Nil 
3 4" Porphyry and 

Greisen .004- .01 Nil 
4 1'2" Porphyry .003 Trace Jlil 
5 1'4" Porphyry and 

Greisen .02 .01 .33 
6 1'2" Porphyry 

with Quartz-
Tourmalin~ 
Nodule (K ) .025 .02 .13 

7 2'4" Porphyry and 
Greisen .006 .01 .11 

8 I' 5" Porphyry .003 .03 Nil 
9 1'2" Greisen .004- .02 .25 

J 
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U308 

10 IJ" Porphyry .004 Trace Nil 
11 115" Greisen with 

large quartz 
and tourmal-
ine crystals 
(Kll) .004 Trace .45 

12 1 16" Porphyry and 
Greisen .006 .02 .31 

t~ 8" Greisen .)08 Tr3ce .34 
8" Porphyry with 

tourmaline 
(Kl4) .005 'Tra.ce Uil 

15 1 17" Greisen and 
Porphyry .007 Trace Trace 

16 113" Greisen .006 .02 .13 
17 2 12" Greisen .01 .01 .44 
18 2 13" Porphyry show-

ing torberHite .07 .02 Nil 
19 2 I 5" Porphyry .015 .01 Nil 
20 116" Greisen .04 .03 .75 
21 2 10" Greisan and 

Porphyry (K21) .02 Trace .12 
22 2 I 0" Graisan - some 

torbernita .03 'Trace .10 
23 2 10" 

81~ 
Greisan .035 Tr~=i.ce .12 

24 Chip Greisen and 

51:! 
PorPhyry .03 •. )1 .26 

25 Chip Jreisen and 
PorlJhyry .03 .03 Nil 

HlO Chip Pegmatite 
with torbern-
ite .015 • :)1 Nil 

Hll Chip Porphyry and 
Greisen (Hang-
ing \>[a11) .03 .01 Nil 

H12 Chip POrl)hyry 
(Foot-wall) .04 .03 Nil 

Hl4 Chip Porphyry 
(Foi)t-wall) .015 Trc:ce .4 

Mineralisation 

The results of this, sampling are very interestilif',. 
Before discussing them it ntight be as 1Ile11 to speculate 
on the sequence of events leading to the deposition of 
tne tin, and Uranium minerals. It is obvi,.luS that so,,,e 
portions of the magma cooled muoh quicker than othors. 
The portion represented by the pegmatite in the hanein,s 
1o/all of the ore-body cooled qCl1te slowly and the flortio:1 
which is now the pO:L'9hyry was also cooling slo\~ly forminG 
large crystals of felspar and quartz when suddenly 
something ha:))ened to cause the rate of crystallisation 
to accelerate. P~rhaps this )art of tIle :intrusion had 
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assimilated large blocks of sediments and indeed 11 
a possible origin of the quartz-tourmaline nodules 
is xenolithic. 

The n~xt stage was tl,e development of a 
remarkably even and vIe 11 developed sd (1f joint 
plane:;;, s tr iking at 3200 and dipping to ti;e SO:J.th 
west at 750. These'pre varying distances a1'art 

. but average about 3 feet. 

Up th8se joint planes ascended hot solutions 
and gases rich in s11ica, fluorine etc., froll, the 
yet unsolidif:i.ed ;?ortion of the magma, soaking into 
the porphyry on either side of the Jolnt ~:)lanes like 
ink into blotting "aper and char,ging the )or)t,yry to 
greis8n so th,,-t a view of a section across the planes 
today shows a banded effect \'litb nearly half the 
porphyry grei&enised. 

Uil these Joint planes, too, came the 
metallic minerals of tin, copper and uranium. Now 
in considering the mineral, torbernite, which occurs 
at this mine, it is necessary to reffiember that not 
only is it a uranium mineral but also that it has 
,nuch greater powers of migration in grOlmri water 
30lution than most other minerals. 'fhis is ':rell 
illustrated by trw results of the sampling. If the 
table is studied it can be seen that the tin values 
follow fairly closely the greisenisation of the 
porphyrjlf that is, where the material in column 3 is 
marked greisen, the tin values are highest. This is 
uhat might be expected; but if the uranium values are 
cOMpared with the material, no such regl.1.le.rity can be 
noted and indeed ti,e uranium values in the porphyry 
are higher. It will also be noticed that the uranium 
occurs in barren pegmatite (HIO). At this particular 
spot in the Cltt iJlentiful bright green crystals can be 
seen sl,lashing the rock, but the U309 content is quite 
10\1 (.015'%) showing that the material is cDnfined mainly 
to joint planes and open faces and is not disseminated 
throur,houc tho rock. 

Tho percentage of copper in t~~e various 
sa.,'lples should also be noted. The theoretical amount 
of copper in torbernite is less than one-seventh the 
U308 con.tent so that most of the copper in these samples 
must be in a di!ferent fOl'm, and quite a lot of the green 
material is probably not torbernite but malachite. 

When the primary uranium mineral is located 
it will probably be f()und thal;lthe tin an4 uranium 
mineralisation closely follo~l each other and occur in 
t'le greisenised portion of t;;e porphyry and not in the 
pegmatite. 

Oxlda~1on and Erosion 

These two subjects are of great im)ortance 
to the present investigation. Firstly, how much of 
the granite has been eroded? The introduction of 
mineral solutlons to the granite :nass, Ifhen it was 
far below tlle then surface, would be concentrated near 
the top of that JlaSS and the more granite that has 
been eroded the less chance of the tin and uranium 
bearing material persist1n,g to ar..y great depth. Now 
erosion of the granite has occurred in tW:J widely 
separated geriods. Firstly, from the end of the 
Devonian, right through the Carboniferous, erosion was 
taking ~Jlace of' the Silurian sediments overlying the 
granite and finally of the granite itself. Beds of 
Silurian sediments may be seen at Hoy Hill not a great 
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dis tance frou 118re which seems to show that the 
erosion did not extend tnr into the granite. From 
Tertiary times again the Valley at the St. Pauls has 
been forming and deep erosion has occurred in both 
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dolerite and Permian ru,d Triassic sediments. However, 
tha t erosion barely reached the granite and J:'cr:nian 
sedi~Dnts to. n hill just east of the o~en cut • 

. Thus it ap ears thi.-.t probably during the first great 
erosional ?erioo little of the granite was removed 
and certainl~' dnring the second, erosion did ClOt 
penetrate d,]8ply into that rock. 

The second problem is to ascertain tlle depth 
of tile oxidised zone or h;j., far belo\v the surface may 
ive expect to find a primary uranium mineral. 
Unfortunately, all the ~lorkings below the open cut are 
inaccessible but Reld in his bulletin states that in 
the shaft workin.is pyrite, chalcopyrite and tourmaline 
are abundant are components. The possibility must be 
considered that the zone of oxidation of the uranium 
flinerals extends beloH that of the copper and iron, but 
I •• onId expect the primary minerals to be encountered 
at not uore than 30J teet from the surface. 

other workings 

About a mile south west of the ooen cut is a 
series of workings, shafts I .)i ts 'lud trenches which was 
once 'C:10wn as the cit. Paills 'rin Hine and which is referred 
to as Bailey I s Lode in Reid' OJ Bulletin. 'rhe main shaft 
(said to be 60 feet in depth) is now inaccessible but 
material on th3 dump, a greisen-li\ce rocle, showed small 
patches of torbernite and gave readings of 10)0 on an 
Austronic PRN Cowlter. 

Tile '.rorkitlgs seer) to follow a fairly vertical 
12" vein of blue quartz tOl1rmaline which courses almost 
east a,la Hest. 'rhis vein, llm-rever, ap)arently was poor 
in tin and cortainly giVes little increase in count. 
The greenish greisen, which is apparently in the northern 
\<rall, but may :Je in both, did carry tin and also has a 
percentage of U308. 

AlthOUGh not as lJrl)mising as the Royal George 
occurrence there is evidence of tbe uranium here and if 
an investigation were undertaken I should thin': that 
the first· step would be to )UD) ont t;J.e shaft. 

Conclusions and EecOm-,]§ndat iOllS 

There is sufficient evidence to show that in 
the open cut of the old Royal George Mine, there exists, 
fairly \videly d.ispersed, the secondary uraniulll mineral 
torbernite. i~o\v before to,) "mch optimism is expressed, 
t\'1<J factors '!lust be consid8r3d. 

1. 110ne of the sa::aples ta{en ShO'd stone of ore 
grade. a. l~o primary uranium mineral has yot been 
detected and torbernite 1s a notorious 
"wanderer" • 

lIollever, there appears to be a sufficient 
shwwing of uranium to \·larrant further investigation 
and tlle first step is to discover the jJrimary uranium 
mineral and its lateral extent. Tho uranium mineral-
isation at de)th should follow closely that of the tin; 
that is the greisenised portion of the quartz felspar 
porphyry belfm t:.le open cut should first be tested. 
'rnis has been sto;Jed out to shaft level so tbat any 
bol'O ;::ust be designed to iiltersect tL,Q for:,ation below 



this and also it must intersect the greisen below 
the oxic1 ised zone. The accompanying plan shows 
the recomnended posltions, direction atld angle of 
the first twc bores designed to intersect tile 
forGlatic,n fro"! 25'0 to ,00 feet. 

}hat must not be forgotten is that teis 
. Has once a tin m5.ne a'lJ could be again and that 
the uranium need 8ft,')r all be' but a by-product. 

Sgd. Terence D. Hug1l0S 

G,D LO GIST 

April, 1955. 



APPE,JDIX 

Petrologioal Report by G. Everard 

Tile follO\¥ing descriptions apply to rocks 
collected at tlld hoyal George Mines by Chief Geologist, 
H.G ... I. Keid, and Geologist, T.D. Hughes. 

jg. Porphyritic rock, containin large crystals 
of q'.wrtz and felspar in a medium of fine grained 
ground mass. 

In thin section in ordinary light the rock 
is a mosaic of clear quartz, cloudy felspar, yellowish, 
brownish and colourless mica and various grains of 
different minerals stained with iroo oxides. 

Under crossed nicols 
crystals ShO'lT sim~)le tl.,inning J 
albitised. The albite can be 
its fresh ap",earance. 

the larger felspar 
but ~re extensively 

readily recognised by 

,</uartz occurs in two characteristic ways, 
firstly as irregular grains 80mewhat embayed ar,d 
corrOded and secorldly as inclusions in felspar, groups 
of inclusions extinguishing together. 

Hica is in irregular plates, often ragged 
and showing signs of alteration. 'The colollr varies 
1'1'0:0 brown to pale yellow but all varieties are , 
distinctly pleochroic. 'rhe mottled oharacter of many 
of the patches of mica sUlgests metamict products, but 
may be due to other causes. 

~lost of the areas stained '-lith iron oxides 
have a very fine grained structure and a:)pear to 
cunsist of secondary silica and sericite. 'rhey can 
easily be distinguished by colour from the altered 
felspar. 

The rock is a granite por :Jhyry wh tch ,las 
undergone SO~ile alteration. 

K6 }Ie,Hum grained rock cO'lsisting chiefly of 
light coloured granular quartz and blaclc toarmaline. 

In thin section the rock is an aggregate of 
interlocking quartz grains \11th interstitial tourmaline 
and \~hite mica.rhe mica has a radiating structLlre. 
Huch of the mica is stained brown with iron from 
disseminated iron ore mineI"als, and the tourmaline 
similarly by oxidation of the iron in its composition. 

'ri1O rock is a tourmaline granite • 

.!QJ. Hedium grained light colou1"ed rock, ",.,eathered 
and staIned by iron oxides. 

In thin s(;ctioi1 ti,e rock aL'clears as a mosaic 
of quartz grains, with a fine grained felted !lIass of 
muscovite filling the interstices. The muscovite 
sometimes shows radiating structure and occaSionally 
appears as bouks rather larger than the quartz grains. 

The rock is '" gretsen. 

Kl4 Light grey rock of medium grain with pheno­
crysts of quartz and kaoliniseCl felspar. 

In thin section the rock a0Je1!rS as an even 
grained mosaic of clear quartz, semi~opaque kaolinised 
felspars \1i th traces c,r simple twinning. .veIl 

. 
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crystallised pale coloured pleochroic mica is 
prominent, but many crystals have been altered in 
whole vr part to give a scaly ag~regate. There 
is also interstitial quartz-sericite material. 
A little interoJt1tial tourdaline is present. 

The rock is a granite porphyry showing 
the. begint1ings of pneul'l<l tal/tic alteration. 

. .K;U In thin section the rook consists of groups 
of irl'Uirlocki115 grains of quartz, the interstices 
being filled with a fino felted mass of sericitic 
mioa. S:{eletal crystals of felspar '1nd muscovite 
indicate the precess of sericitisation. 

The rock is a greisen and differs trom Hl 
in the almost compl~te alteration of the mica. 

Hl Light greenish grey rock containing quartz 
and mica. 

1:1 thin section the quartz is seen to be in 
interlooking grains, some showing hexagonal section, 
the interstices being filled by a pale brownish­
rellow :nica which is quite distinctly pleochroic. 

Small irregular masses and grains of opaque 
iron ore minerals are disseminated through the rock, 
more particularly associated with the mica. There i~ 
a little of some translucent mineral which appears to 
have been formed by alteration f:roru the iron ore. 
This mineral is green in transmitted light and purple 
in reflected light. 

The rock is greisen. 

l!2 Leucocratic rock 01' porphyritic texture. 

In thin section the telspar phenoorysts with 
sL;ple twinning t and cloudy \~ith I:tlteration )roducts, 
show evidence or albitisation. In the large crystals 
are wavy areas with lamollar twinning. There are also 
groups of rounded Qllartz grains "i th simultaneous 
extinction, as inclusions. 

~uartz, generally, is in rounded ?,rainS, 
embayed nnd irregular. 

Mica is in irregular masses sometimes with 
intense pleochroic haloes. In the same crystalline 
masses the mineral may be brown pleochroic as in 
biotite or relat1~ely colourless. 

In reflected light the rock is largely white 
and opaque with a fe;; blacl~ opaque grains. 

The rock is a slightly altered granite 
porphyry. 

Hll Leucocratic medium, even grained rook. 
Visibre-minerals are felspar in creamy sorrewhat lath 
like crystals, lluartz in darl: glassy grains, biotite, 
and a black vitreous mineral. 

In thin section the rook is holocrystalline 
allotriomorphic-granular, even the felspars showing 
very little of crystal outline. 

Quartz-irregular, equi-dimensional grains 
wHh the periphe1'Y somotimes corroded and embayed. 
In so,]e instances groups of scattered gra.ins in large 
felspar crystals extinguish together • 

15 
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Felspar. 

Plagioclase, - largest drystals in the 
section, partly c',ltered and containing many inclusions. 

Albite, - rather small, fresh crystals shown 
multiple twinning - often inclusions in other minerals. 

Orthoclase - less coamon, large lathlike 
crystals much altered, but showing simple twinning. 

,ellow. 
haloes. 

Mica - ragged books - pleochroic-white to 
A few opaque inclusions ,.,ith pleochroic 
Also SOLle included small crystals of albite. 

Tourmaline - rare interstitial patches, 
grey-blue pleochroic. 

The rock is a fUle grained granite slightly 
affected by pneumatolytic action. 

~ Leucocratic coarse, even grained rock 
consistIng of fe1s,er and quartz. Blaek glassy 
schorlite tends to be associated with the quartz, and 
makes it appear dark. 
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In thin section the texture is hypidiomorphic. 
Felspar is of three types ,-

Plagioclase in large twinned crystalS, not 
greatlyllLtered. Orthoelase, showing simple or no 
twLmingl but smoky with alteration products, and 
enclosing well formed albite crystals. The orthoclase 
also is in part inter grown with albite, to give an 
irregular wavy structure. The albite can be 
distinguished by slightly higher polarisation colours 
and multiple twinning. 

Quartz is in irregular fractured greins. 

Hica is in books showing strong pleochroism 
white to yellow and containing pleochroic haloes. 

The rock is much weathered and contains 
white OI)aque leucoxene after ilmenite. It is a 
coarse grained tourmaline granite. 

In general the suite of specimens indicates 
an original granite, or granodiorite, which has been 
altered in part to greisen. Some specimens are 
examples of the almost complete breakdown of all minerals 
except quartz to give greisen proper; but intermediate 
stages are typif1ed also. No fresh granite was 
obtained, all speoimens showing at least some degree 
of a1 terC'.tion. Superimposed on the greisening is the 
pneumatolytic introduct10n of fluorine and alkalies, 
to give tourmaline and perhaps the pleochroic yellOW 
mica. Other minerals have probably been introduced 
in a similar way, but direct evidence is more difficult 
to obtain. Thus radioactive elements in the rock, no 
doubt, have a similar origin

l 
but primary radio-active 

minerals have not been ident tied. Pleochroic haloes 
are prominent in the biotibe of one granite but not in 
others, and in that instance are around minute zircons. 

Sgd. G. Everard. 

elingalogist and Petrologist • 

. 


