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west Goast" Department '
O{)O \

\

TOt . Tne Superintendent

From, f;hiet Geolog:\.st

Subject. BLUE TIER

..
:rae ti'ilal report· On' the:BJ:ue''l'ier:~a:reaby P,S.Lavers is

submitted herewith. .

, ~he a.rea 0f 35 sq, miles was pegged. on July 11 1959" and
....r-'" _grAnted as EI,7/59 on August It, 1959. After a prel11Jllnatt~

I reconnaissan~e of the whole area it was de(lided to restrict
investigations to the area surrounding the various old mineS of

'/'1(' I' . the, fhld. '. The tiQ. bearing granite has an :l,rregular domal shape
I .~ l 'It, ,w~th the mining field"s1.tuated near the crown of the dome.

, .",.~ ','

It iss co~on !e~ture of this type of·tin deposit that
during e~d1±ng an~ crysta~lisation of the granite intrusion the
mere v,olatHe Jtin,(,~earing fluids'ri'se to the top of the ,m,agma ~nd ~
form,~~nticular ~~fOPits ¥ithin tae cupola portions of £ts '
1rr~gularly shaped roof o~ pegma~lte veins in the overlying coun~rYl
rock. '"

': f. ',' ' .' " .
. f' . }! " .. ,." '" - _ '- ,.

. ~hls is just what happ~~a"ai;~IUue T1er~ but~ unfortuna~ly,

the ,sub~equent eros10n of the ia1n~~u;fa~e has unroofed all th~ 1
significant cupolas and thest,eam$".~;,;t.yeltransp9rted, the!l!ajo~lty ,
of: the cassi,teritebo the surroundlnk'~ja).luv19-1areas,' :¥ihien" w~1)e ' I
wor~eQ so v1gqrouslyye/irs ago. ~..!

'-

r, All that was left up on the Tier were smal~~s:~iate4 patl,lheS
which forl!led the sites of the now defunctmines~<;'t~" ::.... '

»1'. Lavers1report assesSeS the situation VEf1'f).:w-ellhandt,~n
the fac,e of thiS, further interest cannot be. jUsti:f:i~,;. ::'~ ; .

'. ",.. , . f "'-..

Exploration lioence EL7/,9 will expire on August 'J?, 196a)
and it isrecemmended that no further extension be applied for.

VMQ:Vli

Jvn~v
CHIEF-GEOLOGIST

/~ <l5~'b7

•

ee, JGM (2~\\I: Supt. (2) i
Geol,(a)i D1r. of Mines (1)
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IN'l'ROPllCTIQI

Exploration licence EL7/59 covers an area of 35 (7 x 5) sq.milesl
near the N.K. coast of Tasmania, and contains the Blue Tier tinfield
(see pl.I). The area lie8 about 10 mil.s N.H.W. of it.Helena and
includes the abandoned towns of Lottah and Poimena.

This field has been slUiced and mined to produce about
9.000 tons of tin oXide since 1875. Only one mine. the Anchor,
vas at any stage a major continuous producer, its output totall1ng
3,000 tons. Total production of all other mines on the field was
about 1,000 tons, tne remaining 5,000 tons haVing been produced by
sluioing.

Apart from small vein deposits the tin lodes vere
pneU1latolyticall;Y altered areas within a granite calleld the "-Tin
Gran1te", which intrudes an older granite called the ·Porphyr~tic
Granite".

The objects of this investigation weres

a) To map geologically this intrusion in order to deduce
its overall structureJ

b) To examine the known occurrences of tin bearing areas
in an effort to discover the ore controlS;

c) If a) and b) were achieved, to usa ~hia knowledge in
assessing the field, and in seeking possible new deposits.

In addition to the tin investigation, a large zone of
"greisen" was bulk sampled for assay for beryllium, which often
occurs as Pnenacite or Bertran4ite in this type of rock.

W'J.'&'MIU'RE Up PMYIOYS wOM

The most important information on the field is contained ins

1) 1928 Geological Survey Bulletin No. 38
"Blue '.riel' 'fin Field" by A.McIntosh Reid and ~J.Henderson,

Tas. Dept. Hine.
2) 1943 Unpublished Report

"Tin Deposits of the Blue Tier District byo.E.Thomas
Tas. Dept.Mines.

Tbe latter report r~cords and reviews all other available
literature on the area until that date. Since then, in 1946,
H.G.W.Keid in an unpUblished report of the Tasmanian Dept. of Mines
discussed alluvial deposits, mainly in areas north and north-east
of EL'1/59.

• •••• /2
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The production and grade data

obtained from 1) and 2) above.
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used in the present investigatiOD,

•

•

In 1901+ the !It. Lyell Mining and Railway COIlPIU1T carried out
an exploratory programme of trenching and drilling in the central
part of the present licence area. The results, in the form of a
value-contour plan, are incorporated in this report.

In 1960 this ComplU1T c~enced its programme of investigation. ,
Dr. Barry Scott abstracted the pertinent information from the
literature t whilst Mr. Peter Rodda prepared a radial plot-base map
and carried out some geological mapping.

~OCEDURE ADQPT~R

The boundary between the two granites was mapped on aerial
photographs at a scale of approximately 25 chains to the inch,
this information being transferred to the planimetrically oorrected
base map. During the traver.es, the structure of the boundary
was deduced when possible from its relationship to the undulating
topography.

Sample. were collected along suitable lines at seleoted
structures and ~repared for spectographic analysis to discover if
the ~background content of tin showed IU1T structurally controlled
variation (see AppendiX 1).

PUS IOGMm

The area concerned in the investigation consists of a plateau
at about 2,200-2,300 ft. above sea level, with the more prominent
hills rising to ',900 ft. A number of rivera and their tributaries
drain the area, and have transported large quantitie. of tin from
it to form the alluvial depo.its worked in the vioinity of at.Helens,
Cioshen and Priory, on the east, and Weldborough. Herrick, Pioneer,
South !It. cameron and Gladsllone of the Ringaroolla Valley on the
West and Nortb..

Some invest1&at~. consider the deep leads of the Derby
district also originated in a Tertiary drainage system from the
Blue Tier.

Gft:OLOQX

This
conclusions
description

is only a sUI'lllllary of the pertinent reasoning and
that aros. from the investigation. Fuller geolog1cal
1s supplied in Appendix I.

In the region there i. an extensive 1ntrusion of porphyritic
granite into lower PalaeoaoiG (y.probably SUurian) sediments 'with
ocoasional remnant cappings ot Permian sediments and Tertiary
Basalts.

• ••••/3
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In the licenoe area the porpn,ritio granite is intrUded by
a later granite, with which the tin mineralisation is associated,
and detailed mapping was confined to the boundary and struotures of
this intrusion.

There are two types of tin deposit - the small quarts
fissure filling type, which out through the porPh.7ritio granite,
and the larger pneumatolytio deposits within the tin granite.

The bulk of the alluvial tin won in surrounding areas lIlUst
have originated in the erosion of deposits of the lattar type.
Consequently, most attention was paid to worldng out the controlling
features of such deposits, and to looking for possible new ones.

From hi. own and the work of previous investigators, the
author is satisfied that the deposits oocur within the tin granite,
where it is pneumatolytically altered and its boundary for.. either
oupolas Or dyke l1ke offshoots from larger domal struotures in the
intruSion, and that enrichment is oonfined to the uppermost portions
(the top bO • 70 ft.) of these.

This is strongly supported by the oocurrence of the Anchor, Don
Duoo, Crystal Hill, Liberator, Australia, SUIIlmit, Southern Cross,
Hoonl New Hoon, Hiohael and Kent workings, where the abovementioned
cond tions were found in every ca.e.

The cross sections (see plate 3) suggest that the cupolas on
the main domel of tin granite have all been unroofed, and, in
oonsequence, the major portion of the tin content has been lost to
the surrounding allUVial fieldl.

... The only remaining cupola of any significance lie. on
lection G.H. between sections C D and A B. The roof of this cupola
has only been exposed to a small extent at the Hoon workings, but
here the assay contours (se. plate ~) show very limited and patch7
distribution, with only a small zone bearing more than 0.2% Sn•
This would certainly present a poor ta.rget for further testinc.

AaWSHlIiI 0:' TM lIEU?

4 ) XlI
1) "llttolif Pr0duqUcm ind Gtld! - The Anchor mine produced

a total of ,00,000 tons of ore anraging 0.15% Sn. vther mines
produced between 5,000 and 50,000 tons at higher average grade.
(up to 0.35~ at the Soutberll out ot the Australia). All the
workings display .elective mining of the irregular and limited
rich patches, so that even the low grades obtained are much higher
than the true bulk grade of the deposits.

2) Posaibl! new 4,tposit•• The only llkely new deposits
would occur beneath porph.7ritio lP.lan11t~ cover east and west of
Hoon worldngs in the cupola mentioned earlier•

•

•
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3) ~qJ,t§ of test1nr;
a The vaue contour up (plate 1+) show. the relationship ,

or tin oontent to the geology in the oentral part of the field.
This is adopted frOll the results of a very thorough trench.1ng and
drilling prograJllJlle carried out oy the Kt.I.yell Mining and Rall.wa1 Co. I
It is readily seen that even within a suitable trap structure the
occurrence of ore of econOll1c grade (putt.tn.g 0.2% as a lIl1n1JRum)
is U:.l!.

,
'.

•

b) The authorcollecte4 suples for speetographie anallJ1s
in such a wa)' as to test the eff.ct of the boundary structure on the
pattern of tin distribution. The results show that there is no
significant background di.tributi~t_~ven in favourable structures,
dno. the tin valun ranged frOll .ww1~ to .0000,% except for
sample CSt which contained .0001% Sn. 'fh1s even though 01, 02 and
03 were collected in the working face of the Summit Minet

c) Host of the lI1nes still contain SOlIe tin, but frOlll
record. and the author's own discussions with prospectors and
miners of the area, it is quite apparent that the remnants are
patch7 and It.1ted.

It) fOMJ,ul!19M
~n all, the total reServes of known mineralisation never

exceeded 2,000,000 tons of 0.2% ore, occurring erratioally .
tr~ougnout a number of favourable traps.

'There is no reason to oelieve that the only- reuining untested I

trap would contain reserves or grades of a greater order of
magnitude, or that ore distribution would be more regular.

... Any further e.Jql1.oraUon would have to be 1n the form of
densely patterned drilling to counter the patchiness of the field.
The nature and value of the target do not justify such a programme.

B} AWLkI!Jl'I

Tho most extensive gre1sen sone near the Moon workings, was
bulk sampled, and found to contain no terYllium. The speotographio
analy.es showed that the :U sample. in groups A,B,e and D also
contained no berylliUlll.

f~~.~
Geolog1st

It is ooncluded that no further work is Justified in the
Blue Tier areal and. it is reCOII1IIlended that lioence r.I.7/S9 be
allowed to exp re.

AppenAio., attaohed
AppendiX I

It II
The Geology of the Blue Tier area
Sampling Procedure and Results
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The North East coast of Tasmania contains extensive intrusion
of biotite and biotite hornblende granite and granodiorite iAto
moderately folded lower Palaeozoic rocks.

This intrusion is itself intruded by a much smaller mass of
biotite muscovite granite in the Blue Tier region.

Permian sediments and a Tertiary sequence of basalt ~lows .
unconformably overlie these units.

In this area tin is found only in the small intrusion of
biotite muscovite granite •

a) The "PorgSYlit1o" granite

This is the larger granite mass. In the licence area it
is £enerally a medium to coarse grained granlte consisting of
quartz, orthoclase. biotite and sometimes hornblende, with enlarged
elongate phenocrysts (j" - 3") of oligoclase. The quart. is also
often enlarged. Thes. features give the granite its name.

In the North Easteorner of the licence area there are
elongate zones of a more even grained, less acid granodioritic
phase.. which are remarkably straight. In this arsa they outline
a fatUt whioh is probably the same fault as that mapped. further
w.st. These zones probably represent pre-intrusion stratigraphic
or structural features of the country rock sediments. as they are
not related to any disoernible struotural features of the intrusion
itself. The same rock types occur again at and about Lotta~t

and although it is suspected that the two zones correlate, this
could not be established, as the intervening ground was often
poor in outorop and oarried dense scrub. .

The granite 1s structurally simple (i.e. generally massive)
containing no inherent or induced foliations. It does possess
vertical joint sets, most commonl~ set a~ N.W.-S.E. and N.E.-8.W ••
ml1tually inclined at angles of 70 - 110 • and also some minor
shearing in some places,

There is no tin in this granite.

b) Ihe dI1n" granit,

This body i8 contained wholly within the porpb7ritic granite.

It is an even, fine to mediUDI and rarely coarse grained ~
biotite-muscovite granite. Otten, either mica 1s considerably mOT JI

••••• /6



abundant than the other. The rock i8 often altered, as described
later, but normally it is comp~sed of quarts, mica, potash . .
feldspar and lIl1nor plagioclase;. feldspar. Occasionally a little
ho~,blendet magnetite and apatite occur as aeeess0rT ainerala.

The boundarT between this and the porphyritic granite is
distinct where it is observable. Generally it is acoompanied
by a pegmatite band 1· - 9" wide in the porphTritlc granite. This
band is deeply ironsta1ned next to the tin granite, where there
often appears to be a concentration of biotite and (t) secondary
magnetite. Where the pegmatite band i8 not present the boundary
i8 smooth and sharp within the order of grainsiae of the tin granite.
Whenever it can be seen the boundary appears to be an intrusive one.

•
, - i> - 293(;09

•

the

§tiUCf~ IN IHAA TIl GRANITE

The tin granite possesses vertical joint sets (le.s regular
... than in the porphyritic granite) and less commonly, a horizontal set. ,

Unlike the porphyritic granite, the tin granite also
po.sesses an iobereat foliation, whien forms clo.e .~t, shear like
partings in w.athe~ and near surface outcrops.

This foliation was found to be parallel to the boundary in
every ca.e where both were observable. ~~ther.ore, where the
boundary was mapable, but did not crop out, and its attitude was
apparent from topographic relationships, the foliation was again
parallel to it. .

Hence the structure of the boundary could be determined at
points well within the tin granite body by observation of this
foliation. This means that extrapolation in construction of the
cross sections was reliable. This feature also demonstrated the
struotural controls over pneumotolytio processes and ore e.plaoe.ent.

Broadly the tin granite is a domet elongated in a N.S •
dire«tion. This 18 stepped in an E.w. direction by four smaller
E.W. trending domes. The southernmost three subsidiary dome.
correspond roughly to the base, the r1lll anel the lIl1d portion of the
plateau, while the 1'ourth, extending to the north western part of
the area, i. aooentuated by a fault in the vicinity of the Wyniforel
River. Tne sense of movement of this fault is North block up and
West, but no exaot idea of amount of moyement can be obtained.

Each of the malor Rast-West domal structures has superimposed
on it a series of sma ler cupolas or "pimp~es". there are also
dyke-like off.hoot. and dykes of tin granite emanating from the
boundarT.

T@ A1fEM.tIQlf NjD MUWit4SATIQ!

Within the elGaes, and assoclated with the flat roof area. on~
smaller oupola. there are zones of pneumotolTtie alteration ani

•••••/7
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greisenisation. KanT of the offshoots are similarly altered.
These zonea of alteration are the host to the tin mineralisation,
which would be oontemporaneous, and all the produotive mines were
in such a zone.

It 18 considered t at this localisation is due to the trapping
of the pneUlllatolyt1c components of the magma in the tops of the
oupolas t since, these are the lightest constituents, beIng the last
of t)le nuid phase to crystalli.e.

The alteration of the rook involves the following,-

i} breakdown of feld.par into qua.tz and flne 1lI10a and
elsewhere ';0 kaolin,

ll}the reoryatalllaation of musoovite mioa to a finer
state (serio1te) ,

li1)tha partial formation of ohlorite and (?) zeolites frQlll
bIotite,

iv}the introduotion of fluorite, topaz, pinite and oassiterite,
and v} further breakdown of the topu to prosopite

Elsewhere the alteration consists of greisenisation, that is,
allllost total invasion of quartz and mUSCOVite mica.

o} the 4plit. anl1 P!KIIl!,titt Dzu'
These are a ~or feature t and only two aplite dyk.s were large

enough to warrant mapping. Uome of the pegmatite dykes are
mineralised and show alteration features s1lll1lar to those of the
t1Jll granite.

The dykes are probably segregated offShoots from the t~n

granite, and are different In texture and composition from the
offshoots mentioned earlier.

d) TM Pe;rmo-CVb9Pi {afOU, Sediments

Within the lioenoe area these ocour onlY as a ,mall flat
lying cap of oonglomeratic quartZite and siltstones on the top.
of Ht. Littleohild.

Elsewhere in the region Permian sediments extensively overlIe
tne older granites unconformably.

e} TM HlsAJ,i

This occurs in the South West corner of the mapped area. It
oomprises an irregularly bas.d sequence of flows, and thougb it
covers small deep leads elsewhere in the North east region. it is of
no oonsequence here. There are oocasional dTkes of the same rook.
only one of which was mapable on the seale used. traversing the
granite.

• ••••/8
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8ampl' PS frocedur' and Rtsults

Design of the Sgpli DS

When the struotural control over the mineralisation had been
established it vas deoided to testa

1 ) a small unaltered oupola
2 ) a larger tin bearing Qupola
3 ) a portion of a oupola side where it was steeply dipping ,

in Ord~r to See if there was any pattern in the distribution of tin
going inwardS frOllJ. the boundary.

Samples A1-A5, and B1-B7 were oollected for oase (1), Samples 01 ­
011 for ease (2). and samples 1>1-1>10 for oase (3).

• frggedutt

An Ab~Y level and tape vere used to ensure a 10 ft. vertical
separatlor.Petw~pl1ngpoints for croups A. Band 0, and a 10 ft.
hori~ontal separation between sampling points for gr.uup D.

About 1 lb. of clean fresh rock was oollected at each point.
The samples were ground in porcelain mortars and sieved through an
80 mesh nylon screen. A povdepeGi. duplicate and a hand specimen
were retained and about ... lb. of. povdeJ:'ed material froll each sample
was submitted for spectographie analysis at Risdon.

The localities are shown on the map (Plate 2).

Resul\s

The results are listed belowe-

• Sample Ng. " Sn. i.A!.
A1 (.0001 0
A2 .. ..
N

It .... ..., .. II

11 "(:0001 0
B2 n n

:~
.. .... ..

~
.. It.. ..

87 .. ..
•••••1'

~



.,.

•

•

\, 0\0 - 9 -
SMW1. No. i in. Sit

01 ~OO01 0 29301;]
C2. It If

g~
II If

It ..
<::5 •0001 ..
06 'lf0~01

It

gA
.... n

09 It ..
<::10 It ..
<::11 It "
1>1 ~~1 0
1>2. ..
g~

It .... ..
~ " It

" It

D7 It It

1>8 " ..
D9 .. ..
D10 to If

The report fl'OlIl the sp!ctograpner say. that the tin cot,tent
ranged frOlll an est1m&ted 0.00001%. put was mostly of the order ')f
0.0000,$.

About 2, lbs. of gre1uniaad rock were collected from thll
vioinity of the Moon vork1ngs, and were orushed and quartered do~

to about 1 lb. Tbiswas assayed for Beryllium, but contained none •
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