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1. SUMMARY

Cleveland T1n N.L. at Cleveland prof~~ably m1ne
cass1ter1te and copper at an average grade (1971/72)
of 0.845% Sn, 0.392% CU, with an annual throughput
of 357,498 tons.

In September 1971, Cominco Exploration pty. Ltd.
were appointed geological consultants to Aberfoyle
Management Pty. Ltd., and through them, Cleveland
Tin N.L. At that time, it was felt that the north
and south limits of the Cleveland mine were not
well tested - yet these strike limits are
critical points under the retreat method of mining
in current practice.

A programme was designed:

* to test the validity of zoning by drilling,
particularly at the north end of the mine

* to test the concept of an imbricate structure
by re-examination of the geology observed in
the developing mine

* to examine the exploration methods in use,
and to test these by field checks, then by
appraisa~ to decide which will be the most

useful exploration approach - both within
the mine environs and in the surrounding
area

* to conclude the appraisal by an assessment
of the current ore reserves, plus the
potential for added reserves.

The appraisal work involved the thorough examination
of all geological, geochemical and geophysical data,
and the collation of this data, together with
field checks to establish the various stages
reached in previous exploration to ensure that
the 1972/73 programme goes beyond the previous
exploration efforts. Four surface diamond drill
holes were drilled at the mine south end and two
underground diamond drill holes were drilled across
the mine north end. The examination was extended
to the stage of a preliminary re-interpretation
of the mine geology.

The most important finding is that the ore bodies
are conformable in a stratigraphic setting, and
hence the limitations to the strike extent of the
ore bodies will be stratigraphic rather than
structural. Any strat1graph1c extent 1S unknown.
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The conclusions:-

a) The mine: re-interpretation of ore setting
established that ore reserves
were less than previously
calculated, but that excellent
potential for added reserves
exists in depth in the mine, to
the north end of the mine and to
the south.

b) The mine environs: previous exploration work
has not adequately explored strike
extension to the mine as a result
of over-emphasis of the importance
of structure and zoning as the ore
controlling process. Further it is
believed that an improved method of
exploration has been developed .

The recommendations are:-

1) to extend deep drilling to the north (from a
9/10 level north drive for exploration
purposes) to test anticipated ore reserves;

2) to explore by diamond drilling and/or development
the recently confirmed north extensio~ now
opened u9 in 9C North;

3) to test Smithy's-Battery zone, as an exploration
target;

4) to test the down-plunge extension of Khaki
ore body, and to explore the possibility of
ore development in Luck's lode;

5) to establish the distribution of sulphide and
gangue minerals, for better appreciation of
the zoning;

6) regional mapping - an urgent need - coupled
with continued combination of SP and geochem
traverses.

Recommendations (1) to (4) are located on the
1:500 scale surface and mine composite plans.

Note: Mine geology is described on page IG,et seq,
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2 . INTRODUCTION

A. History

CEPL interest follows Cominco Ltd's. acquisition
of 54% equity in Aberfoyle Ltd. concluded in
early August 1971 by successful tender in a
liquidation sale of the assets of Mineral
Securities Australia Ltd.

CEPL work programmes commenced from October
1971.

B. Ownership

Lease 27M/71 (previously 43M/66) and surrounding
EL 1-63 are 100% owned by Cleveland Tin N.L.

Previous names are still in use:-

South west EL 1-63 (as at June 30/72)
Washington Hey - Ag Pb

Washington ERtended (The Confidence) - Ag Pb
Godkin - North Godkin - Ag Pb

• around Cleveland mine
(Sn Cu)

Hall's, Henry's, Khaki,
Luck's, Smithy's: Battery

•

All locations are shown on the summary map, scale
1":500'. (This plan also shows the old Magnet
Mine to the NE, in ground no longer held by CTNL.)

EL 1-63 (in two parts) is granted for 6 monthly
intervals, with next renewal date August 11, 1972.

C. Location
Latitude 41

0
28'S, longitude 14S0 24'E.

Mine township is LUINA, 60 miles SSE of Burnie,
on the Tasmanian north coast.
EL 1-63 comes under the jurisdiction of Mines
Department, Hobart. Mining activity on ML 27/71
comes under the local Mines Department inspectorate
at Burnie.

D. Production

Pre 1968
1968-June 30/72

oxidised ore 36,311 tons
1,281,008 tons milled

Current production rate approximates 360,000 tpa.

E. Objectives (current)

For the 1972/73 season, we propose to produce
a regional map of the exploration licence and
its immediate surrounds which will form the
basis for the control of future exploration activity.

The exploration programme is intended to locate ore
at shallow depth. Several shallow drill holes are
recommended within the mine environs. Outside the
immediate extent of the mines, continued exploration
will aim at establishing the distribution of mineral­
~isation within ML and EL prior to selection of new
DD targets.
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A. , Reconnaissance and Research

Period September 1971 - June 1972

3. EXPLORATTON AND DEVELOPMENT

•
"~-.~, '.' ..' '> : ,

exploration data\(.1953-1971.
following -
: '

a irevieW of BMR 1953-54 s~lt'...potet1ti~1.
and ground magnetics resultl;l.and
particu1arly. thecomparisono:r SP<prof,l.les
with records of.nea.r-surf'acernlne
deye10pment and/or with miner~lisation
recorded in near-surface dr;i:l,l holes.'

i)

tn consolidating the
research covered the

Mine and exploration data was concurrently
reviewed, w1th an initial. bias towards
appreciation of exploration problems;

Revision of the mine data is discJ.~$ed 'tirtder
item 3.H. below.

ii)

iii)

A reView of IlMR (1 963) and Falvey ( 1966 )
Spandground.magnetics work •. aDd a
reappraisal Of' the conclusions drawn,
from those surveYSf'ollowing appreciation
of' the arcuate strike. .' .

An exami.nationof' thespreadand>quantity
of falltgeologica! data availabh 110 O~1C ,.
nndGluJUHlH 11.ttbif! t,lll\Cl Of tn,hi.nte:rpnt,ll,t!rlJ).
which o:t'eated anawarl!ftaslllthat\thll .
g'reat~r proportion of' fact 'geo10gy'was
sub-parallel to strike. .La ter apprecia.fu>n
of the arcuate. strike variation.meant
t:\:lat mapping to the south wasi'tcrosfl
areas ot.her than Hall's Formation.

A"'"

iv)

v)

Compilations.ofthe extent and density
of surface drilling, (which c1early . '
showed c!l'i11ing off the mine, nOrth end' to
be inadequate.)

Collation. of geochemical survey results
- any interpretation was def'f:lrred until
CEPL staff (RVS) completed orientation
work, discussed under 3;D.,below.

vi) Correlation on cross sectiOn of the SP
profiles ,the geochemical results and
geology from mine development and/or
eariy drilling.

, ,

,
/ Restl:ts:

The BMR SP work related to mine
developmentdemonstra ted theUl,,~of SP
as one explorati.on toon .,(l~rlcll1sion·
drawn in 1963 and 1966>that,SPwasnot .
useful were shown to ibe;,· invalid because \
the surveys did not cover Hall'SFormation~

,,
,,

I'l..;r),i} h~ ~ ~ ( " ,
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Extensive geol.ogical. mapping is proposed for
the l.atter hal.f, 1972, prior to recommencement
of the SF geochem. programme.

The combination of SP geophysics and geochemical.
anal.yses of sl.lb-humic soUs appear~ effective.
For its better control., there is an urgent need
for the compila tioll of aregiQnal. map.' 'As' a
framework for commencement of this, r",gional.
mapping a number ,of ol.d l.ines *e~ecl~aned 6ut
and re_surveyed and a number of new lines were
cut and surveyed. ~ther clearing andsl.lrveying
is anticipated. .'

The l.ocations of CEPLwork are shown on the
Summary map, scale 1"=500 ft., and the resul.ts are
discussed under D-E, bel.ow.

Restricted to check l.inecoverage on geochemical.
orientation l.ines and check lines, I(l.U8 mapping
along line G2A (over the SP anomal.y), reconnaissance
mapping al.ong l.ine AH to the east, and
reconnaissance (but detail.ed) IJIappingalong the
Godkin track where it crosses the,-,j$tratigraphy
south of the Confidence Mine. .

. . TheDDholeSdrfiled}e>ff,tl1e ends
of the mine do .11.0 t vaJ,ic11y;t.~,t' the
strike extent oftheorebo\1tt'.tparticul.arly II
'When the orebodieshav-e,,])lI.ut8~·and when t
it ie' known from mine d~;l;ll<i.ngand II
openings that tracesof;m:l.n.e:r-alisation V
may be pet'sistent downdip<over-sevEiral.
hundred feet before devel.opinginto ore.

Reiilterpretation of thf!'.~ata. showed an
SPtrend sl.lb...para1.1.el.,t9'Ile,wCreek,
coincident WithaCl.eaJ;'l.y;,d,~tinabl.e
Cu-Zn geochemical. anomalY'~f,"1'his trend
is .now tinder devel.opmimt as' 9C North.)

, " '. . < :',' ,,: .:. ... ;: .. :'"

* an Untested7.')O!'t.i long iSP
anomal.y1 000 fL. n()];';tilof, the
mine (lines G2~G4)

* an unte.sted~Heri,i.y'ff.~-rpe"SP
anomal.Yimmediatel.yinbrth of·the
mine and to the west.'

B. Prospecti:rig

Tne appraisal. work l.ad.to the prog:r-eslJive
selection of areas and/or sections of'itroes
linesas,tlU.'g(jt8 for .checkcov,,;rageof previous
work.'l'l1ese checks were, carriectoutduriSlg the
firs thalf, 1972. Tl1.El tfl9l1.ntquellilu$f!Q, .~l1i:t'e a
gl;)ftlbil1~tiiQn of' j!}Pj ~l;ltlll'J1W ilyb:rl1iltt"l,lhlllliAllping
!ind/ot< 'by piHirtg h,gethe:r W:l.thb.edroctt/soil
geochemistry.

C. Geol.ogical Mappin~

Minor. (for Mine geology. refer_ page 21)
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n~E Geochemical - Geophysical work

The intended use of geophysics (SP) and
geochemistry in combination makes their joint
discussion preferable.

The geochemical environment:

Hilly, undulating with steep slopes. Rain
forest, sometimes with dense vegetation.
Annual rainfall 85 inches. Cool to cold
temperatures.

Typical profile:

A few inches of very dark brown or grey
humic..,rich clay, amongst a tangled

'rie twork, of fine roots i overlying clay and
,decomposing rock ;fragments. Itis
necessary to collect consideraple humic
material to obtain sufficient ~80#

~terial for analyses in this part of the
profile. '

The more resistant rocks - cherts, sandstones
.., often form a scree' over more deeply
weathered softer rocks- shales, tuffs. It
is often difficult to decide whether a pit
has penetrated tc.bedrock.

The depth of, oXidisecl sulphi4es vari.es
ft>pnl~st'.Q I'lnttl~l!ItClltPln;' IillOJllUf Ita) 1\ fow
fe@ton th41ll'4Jrithl:" ii110Pellw,tret'6lphyaleal
ero$ion has .IJ(lt ou'tl!!ltf,tPpsd oX~da tio.IJ.

'Secondary diSpe:J:'sion, appears governed
largely by downslopephysical~ransportation
(gol!$llans, cas,si terite, ,tourmaline) or
downslope solution transfer (qu, Zn).

-. !

Pas t soil sampling PI'og-i.lilmmes (vlil;iable qua1:/. ty )
produced a number of unte~ted Cu..,Zn soH
!Ulomalies extending ints:l'lI\:l. ttently fl:'o!D the
Confidence mine to" the 'Waratah roa!i. '

No,geochemical orientation !ililta was available.
Prior'tooheckingthese various known anomalies
(using, Sp-geochem..,geolo~) ,an oriEmta tion '
pitting and profiHng,geochemistrx prOgramme

, ,was, oarr:ieq out on 8 selected lines., ,Five of
these'lines were adjaoent, and 'thoroughly

,~::, tested t,tre geochemical a'nQrnaly SE of the mine.
,Ih ,,', ', ..... ,?,...'

\ Details of Work ncine
". ·'·";.~:::"',1>',::",.,;,

'h, P;l,clc.,apl1,~hovel were used to dig,pite to
, ' ", " bedrock" on cut lines surveyed 1:025/11 or 50m

',,'", i~,~e"a1s hor:lzo:tii;al distance. Pit spaoing was
,', B<l:l:'lnally" 5m or 10m' :i!f'",practiolilble. Normally
'3'~~wpiefi were cohe(::ted, in each pit. viz:

A.'~~llowh"~6")'humiCsoil. This is
, ",assumed as'being equivalent to material

',! Qollected in "previous soil programmes.
"; ,The -80# :fractiort was analysed.

, I,

"

,cO
J

1
'J
",,
J

1
1

,
I

I

",
J
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B. C_horizon soil, i.e. normally decomposing
rock and clays o~ a largely residual
nature. The _80# ~raction was analysed.

C. weathered bedrock. Total sample pulverised
fOr analysis.

Orientation Lines

Qa lOOIllW - 60mE 5m intervals 31 pits· 92 samples
Jt 100mlV - 98mE 10m intervals 20 pits 65 samples
W 100mW - 7°mE 10m II 18 pits 53 samples

SE Prospec ting Lines

fh~,'w~rk 1;ook 15 (iays, .and approxima.tely40 man-days>,

AD 30mW - 50mE 5m intervals 16 pits 51 samples
. AG. 75mW - 50mE 5m II 26 II 84 II

Aft 30mW 70mE 5m " 21 II 66 II

.AI; 0 - 110mE 5m " 23 " 72 II

AN 0 - 105mE 5m " 22 II 74 "
Total 177 pits 557 samples

.:', , . -

.: ,,': 2.' ,Near ,surface, soil sampling is' ,a more ,
'Y' powerfUl teq~ique,than bedrock sampling,

: ' ' for it shows the overall tenor of this
,';"': 'irregiJlarl1linera:J,;!,sation. , ' .

" ;:; f::~:~~;~~~;jUt::dbtJ:a;~~~a~~:sb:nd
: " particularly tuffaceou~ zones. Attempts
.f.!';:' '., , to'. differentiate. bElsic volcanio s from
:'V:,:' ,Hall's Fro. rocks' Using Ni and/or Cr
, -",lh '" geoqhemistry were not successful.
:.§',:'"'' - " " ".';.;;, : •.

"4. Sh (Usl!lf) ,Ma-r also be a pathfinder.

Soila.noMal"ie$ are quite broa<i •. and
extend downslbpefr~m their source.

I,twas; ...1so s~gestedt.hat Ag, :Eli, W, Ga
al¥i,AE;Q:f'fer some promise as potential

.pathti.nders. Fluor! te and tourmaline are
9P~oilot'e associates,but both :f1ourine

.l!!,Ad boron are analytically' difficult.

A hand specimen of' bedrock from each pit was
collected' and the ~ield identi~ication con~irmed

with the mine geologist.

'., 'Samples were analysed for. Cu, Zn, Ni, MIl and
';i4:"~"tn) Sri. It!;, fl!lcU1Jilm, (l'fllilfHlnB lllofthd On

'.' ". . ~ •. WI ,And X Wfll'8 /f:iv.n 1\ ~eUll ..qll_tlb"'tnl~Jvll
" i .. ..; I!Ip.~trtl8'raphiQ Be!ln in an attempt, to ,find

, ~athfinder elements more speci~ic to Sn-Cu
, Illtrteralieation. '

:"1'

,.":'''',;, 'Conolusions from the orientation ,work

'F,:' ';,; ",. l> Cu geochemistry cin! detect Cleveland-type
" :: Sn-Cu lodes. ' ,,'

•

•
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The , initial SP work

SP traverses (using the "leap frog" method)
were run on lines_

QA-P
W-X
G5A-G6
G2

method trials over known workings
trials over geochemical orientation lines·
over new ground
over known BMR data.

The combination SP-geochem. Check programme

The "leap frpg" technique moves both pots
together, station by s.tation. Mathematical
correction techniques are required to spread the

.drif~ over readings, and as the drift
correction values were seen to be numerically
la:rge relative to the actual reading,the
"leap frog" t.echnique was abandoned in favour
of the' "long wire" ,·technique.
i'e' travellingfrontpdlt, semi_fixed back pot.

extremity of the mine.

Subsequent S1' on 1111 lines between the
"anoqly" and DeepO~eek .prQd1,lcedtw()
relatable but low oMer (70 mY) .anomalies
on linesAH.llnli.A.G (onlY"in'flI.111Is Fm.
rocks. wi thevidentbut very weak
(r~lative tlll.· voie goh.) . ooinc;i,dent Cu_Zrl
pee.ks~ In,vi,ew?ftl:le,stllepiplunge~,that
can occur 'ino:re;.;t.enses these 'weak,SP; .:', --.,',' , '" ,:> ',:.: ,'< ,/ ,--':',';'::;, ,';,',' "'" ,.,', , '" "
;t'esl?onselilar~ conlili,.deredliligni,ficant.
AG,AHFollowup ...• . .' ,

E~ O:0Pllysi~lil. .ixtencl~~t-I~~.OIOgy- to
D~IlPf::;t.'e.e~.<. 'it
Extend;~Il~BOj+$ to eastl.'lerolilB seoond
zone offlaU'I>:li'n!. ·~:roolclil.

'Line: W(a t :Jhe~o~~hern
. , . workings) .

.'full ;t'esul ts;andthE\' reiationships betwllen
SP,geochemistry" alld geolOgy ;ire c1llarly
illustrated on the Composite W Cross Sllct!on,
in:cl~dlld with this report.

,",

The location of the various check lines is
shown on the Summary Plan, scale 1"0=500 Ft.
Their.e!l<tent and results are summarised as
fol1ows-

1) Lines AD,A&, AH, A,J. AL,AN .

Except for AJ,these.lines·checked the
Cu-Zn,.;.Mn anomaly with coino:j.dent D\ElgIWtiO
Mgll 1;0 the~ 0:f<i;4e ,llline.
'l'l}@,CtliooZUAMllIlllYWIUI Q()IlfJ 1'llIea,.
Pitting ra\lealed iH~t",het'l\:)uttce of~heil$
anomalies is at1..lf:f'l!:0ne wit.l;l:l.nthabaeio
vol¢anios. Ge0logy:i'l'oll1 the pitting
(essentially. across )the "anOlna:l.Y") shOwed
that none of 'i;hecl:1eclA:lines oompletely
covered Hall. IS Formation.

".

•

•

•

•
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W Follow, up
DD ie recommended, ae ehown - but modificatione
to thie euggeeted drilling are likely ae
9C North development ie currently advancing
towarde the area recommended for teeting.

"

3) Line X (Refer to composite Cross Section for X)

Old DDH c46 tested weeterly from .e lene (?)
to the Cleveland Tram, to show only very
narI'0w intereections which can be correlated
wi th the, SP andgeochemistry,resul ts. TheI'e
was no,subeur;face teeting below the 85m E
position.

,.. . ... ,

Drilling to the eaet, to depth below
Deep Creek is recommendelr,if the
development on 9C NorthteJ:'minate~ ,"
(for grade re!isone) Prior, to X Section.

Line Y

Extent - forSp.~l'ipmEof, Tram, 275mW of
for soile. 260m E Qf'l':!:'a.m, 170mW

SP :Effects, ... Prolll~nent'SP atlQJl#ly 110"riaOm
Tr~J!11 plus ,a minorSP'an()maly80m
of Tralll; "A general, lOw Wof' Tram is
interpreted ,as due ,totopog:raphY.
(The western,sectj,onofthe p:t:'0t'ile
does not,haveamarkeo:;i, eharpJ:"eturn

, , ,to; zerp,ae for G1) ".', '.'" , • •Soils Cu/Zn, .. A!).0ll1aloue CUand~n,downslope
fr,?mi;4e"TrCl.m. Altomaly in~reases in
stl'engtlf,in the zone of' SP anomaly. '

Y Follow up; ,'
Analyee>soil$, f'Qr Sn, ~"",.... TI'amtowater
race. GeqlQgica} '. traveree ... specifically
for 10catiop.o:fCllntact petween Hall' sFro •
.~dvolclUlios (pi te. ii'required).

Underground development hae ·now shown that
theee ,extremely narrow intereections are
capable of development to ore in depth - in
th;tecaee , el:\out8Qm. Plllow'1uvflloe the
1011,'0 ,NIl:t'th II.nd.9P ,North QJ'@p~'0(Unt1.,d.

J ,[p!t0l{ 'Up ." ,'., , " ' ,', ", '
'Drilling :\.e recommended .to tes t the

b:road SPanoma1y:(Henry'eftype) to the
,~ of tnt. CleVeland Tram. . ,

,'):'he major feature in the orientation work was
a peak value of 8375 eu in bedrock, 85m E of
Hall's Ref. Plane - not accompanied ,by any
,marked Zn valuee. This peak correeponds with
an SP low. It is also related to
mineralisation observed at the collar of
DDH e46 (drilled away from this zone).
SUbeequent analyses'for bedrock,Sn confirmed
lode at the 8501 E, position (7000 ppm Zn),

,and al,so reasonably correIated with other SP
lows acroes the profile.

4)

"

•

.,~.
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5) Line Gl

Extent - SP and soils from the Water race.
west for 600m.

SP Effects - Generally ?topographic. Perhaps
a weak SP anomaly 50-80m W of the
H.E.C. power line. Only erratic
SP about Cleveland Tram.

Soils Cu/Zn - Anomaly downslope from C.Tram
into Deep Creek.

Magnetics (Falvey) anomaly just to W of C.Tram.
Gl Follow up

1. pits, 12.5m intervals, for l~Om to
W of Deep Creek.

2'. pits, 12.5m intervals, for 100m to ii
W of H.E.C. power line. (This zone
is of interest because of increased
values in this position on line G2)

For each, detail pit geology. Bedrock
sample for CuZnSn. Ground magnetics,
repeated.

6) Line G2 (over 1953-54 BMR anomaly)•,

•

Extent - For SP, 400m E of Tram, 200m W of Tram.
For soils. 525m E of Tram, 100m W of Tram.

:SP Effects - Two moderate anomalies
confirmed. ,One lies immediately
W of Tram, another 40-50m E of Tram.
Two minor lows occur further east.

Soils CU/Zn - very weak Zn reflection downslope
of best SP (W of Tram). flutter
l·et'.1~lction of' SP I>ll",t oj' "/'1',,11I. No
parallel Cu values. Commencing ahout
150m E of' Tram, Cu and Zn values
rise and fall, probably reflecting
volcanics.

G2 Follow up
Analyse soils for Sn - 50m W to 100m E
of Tram. Pits 50m W to 100m E of' Tram,
then geology and bedrock sampling.
Extend geology/SP/soils to the west
150m (see G2A).

"'!

. .
•

"

I'

7) Line G2A (Refer to Composite cross section f'or
G2A)

This line over 1953-53 BMR anomaly.
Extent - For SP/soils 800m E of Tram. For SP,

150m W of Tram. For soils 250m W of
Tram.

SP Effect - Good anomaly confirmed. Apparent
convergence'of the 2 good anomalies
recorded on line G2. A broad low­
order SP anomaly (1) occurs 200-270m
E of Tram, which should be correlated
against lines to the north when
gridding is carried out.

Soils Cu/Zn -
i) Zn peak over, and slightly downslope

from principal SF anomaly, plus very
weak similar Cu trend.

ii) low order Cu peaks 160-200m E of Tram,
and downslope of broad SP low
east of Deep Ck tributary, propably
reflects sulphides in volcanic.,

Geology is available 150m E and W of Tram.
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Follow upG5A
Completion of geology/SP/soils, then
appraisal relative to line 06, adjacent.

9) Line G6 - to check high Cu-Zn values from
earlier work

. Extent - SP/soils and bedrock samples, from
H.E.C. power line W for 350m. Pitted.

Geology available. .
SP Effect- very low profile, Not anomalous,

but one very weak low is noted~st
E of Tram.

Soils cu/Zn - Both eu and Zngenerally
sympathetic withCuabetter indication
of' anomalous zones (from volcanics)

Bedrock Cu/Zn -. confirms soils. Cu/Zn values
genel;'Qllyof elimilarorder to soils,
with.. ze;xceptions, the peaks_
10 e. 50"':80.111 E. of C • ,Tram

75 ,,'OmW of O. ill':t'Ml ..thhpflak
WAlI!I'lQt tnl'lJ olltod by 11111 J,l II 'liUlalYIllfl8.

Geology .. il!lll,ble to di:ffofentil1tebEl(lrook Ctl... Zn
W of'~amas oher.ts
and bsdrookCll-Zn EotTram as
probablydlle to voio~,,:l.os .. tufff,l.
Minerali,satton was o!:ls!)ryed in p:l.t at
Tram, but has no ge?Chemvalus.

G6 Follow up, . •.••. .••• > .

Extendgeology!I>P/soils2QQm to west.
Analyse soils Wi,of' Tram:t;or Sn•. ,

. Check groundlllagnetics west of Tram.

G2A Follow up
Detailed grid work around this anomaly.
Test drilling (2 shallow E500 drill holes)
i~ recommended in advance of grid work.

8) Line G5A - to check high Cu-Zn values, from
earlier work.

Extent - This line is incomplete. Wet
weather, water-logged pit& and
prevented completion. of the line.

10)" Godkin Track .~. Tr",-V"er~epara.lieltoR.AL2, ,
tocl;teckexis tence of',· Snllighs •

Extent - Geology/SP/soils,U1d ,sornebedrock.
samples. aoross stratigraJ?hy soutn
0,1' hconf'idence" workings.

COllllllent - sliullples cqllecte!i'still drY:l.M,and
results are not avail-aple. (,leCllogy
ShClWS, rock types simi-laP ,to the mine
&e4l4ence.One gOi9sanous specimen'

'-'.' ......;,' .... ',', \

1'r,ollla cher,t sequence analyseds"nArA
cOl;ltained 60(l ppm Sn to indicate Sn
highs' may Qe conf'irmed.

fl):KA , L,M (ext'd west) QB (refer to Composite I

L Section)
ExariJi.nationof' BAA prbf'iles showed unexplained
papid return towards zero-datum at the western
e:xtremities BMRlines "I" (mine sections }(A/I,)
"J" (mine sections LIM) and about "0" (mine .
$$otionsQ.B/R/S). geochemical orientation
Jiotk on line QA shol(ed Pisin~ Zn, Sn trends at

, the west end of' that l.i.ne, or about the qrest
9f' Qpescent Spur;

t

•

•

.
.,.\

•'.. . ..~~
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Wet weathet' prevented"'e~tensionof SP traverses
to the west. However, check soil traverses were
completed along compass controlled traverse
lines and anomalous Cu Zn peaks occur just to the
west of the BMR coverage, in ?mica sandstones.
Follow Up

Geology and SP on all soil traverses.
Completion of selected Sn-soils analyses.
Some pitting is anticipated to establish
geology.

; ,

From these check programmes and results of testing,
the combination o:f geology/SP/soils is ponsideredto
ef':fective aS,a first-pass exploration approach in '

any methodical programme proposed for Cleveland area.,

In the 1972/73 Summer,EM trials are proposed
to endeavour to achieve 'greater 'geophysical
penetration.

Ni1~",

GB

As an aid to appreciation of north end
geology, SP/soils were run on this line.

'The results are in process of compilation.
No follow up is contemplated,

This traverse crosses the Khaki orebody.
Controlled survey lines were cut, each
commencing at Hall's Reference, ,and
extended 175m west, on mine sections
GA, GB, GO. Only GBwas pegged and
soil!bedr~ck sampled, to prqvide orientation
data across a discrete ore bddy and to check
if' Sri mineralisation outcropped below the
:l!'e€fetation cover. The ,extem,ion of the lines
80 :far west was designed to check the
dispersion Clf' !>l} :from the P:r'ellt Qf OJ1li1a~lmt

Spur. (the K~"klhl'!dy ,18 11l1l8hl\J;'J.ght ulldM'
theorest). Current1y, eamp1es are dry-Lng
prior to any analyses. '

13)

Comment on Exploration Technigue

12) Y:i

Geology in some detail is absolutely necessary,
toeff'ectivelydif'f'erentiate between results :from

:1 nall 's 'Fu1' and fromvolcani¢ sequence. It is
pref'~rable to estabUshgeoJ:ogical data in
advance, of' SP!sc;>ils traverses so:follow_uppitting

! nejedcnot be delayed; Further geq:j:ogy would
fOllPwpi tting. ' '

Trenching'

"

•

•

•
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1 • .590.,4
0·30 1.9.5
0.07 It • .50
0.32 1.47

0.79,
1 .11

1,58'6"-161 '.5"
61 9 '11 " -621' 3 "
6:33 '6"-6:34 '6"
650 '6"-667'6"

545 '5"-.553'8" 0 . .5.5 0,30

40'5". 60'4n

197'4"-2<)4'1"

829'

1085 '

Horiz,west. ,

_60
. to W

AD

A

r ' .' "".' ", :;:", . .;. ;: :':. . .,',,:-
These. results are)sign.tfican~becausethetWQ
intersections establish.ed t1l.epresenceof'·
90 North (currentd,evelopment) and the narrow
intersection is; west of' Hall's Ref'erence,
within sands tones;; ,>' . . . .

four holes - 3291 feet

Sn

Four surface DD holes were drilled, as follows;~

A number of deep holes intersected this area,
and confirmed the existence of are at least
to RL600 ft. Drilling was proposed, to test
for are at shallow depth and to infer tonnages
in the region of 8-9-10 Levels.

,
- ~ 1'3-

0401;\

751014

Two holes were drilled from 9D North
development _ hole 0408 to the west, across
Hall's Formation, and hole 0450 to the east
into the volcanics. .

A ~jor mineralised interval ~ccurred in 0404,
but assayed low grade. This group ·of holel!!
prOVided importantgeologicald!ita on the
southern limits of·the.low'gra,de zone,and
allowed inference of 3.50,OOO'.tons 'i:rJ. the
lens opened up by 9B South, above RL600ft.

1) MINE SOUTH END

All holes drilled under direct OEPL supervision
were "Mine Exploration" holes.

2) MINE NORTH END

G. Di~mondDrilling (SM~f~ce and underground)

0405

0406

',t, I

•

,-

0403 A -40 163'3"-171' 3" 3·32 4.82
to W 174'2"-218'8" 1.88 0.:;6

267'5"-283'6" 0.66 0.18

• or, 267'5"-299'0" 0.41 0; 12
472'3"-475'5" 0.62 0.54

0404 A -50 704 ' 273 -292 0.27 0.54
to w 293'6"-329'0" 0.54 O. :31

340'7"-3.52 '6" 1.03 0.36·
other low grade intersec

.'

•
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for the confirmation of are reserves (C and D
lenses) about the 14 Level horizon.

feet

Footage

29,000

29,192
17,227
28 ,863

been silled ,Gut to
Minor stripping is

hole c473
C489
C500
c449

104
78

N.A.

No. of holes

Access drive from Henry's to,Khaki is
nearing completion. Minor mi.neral:isation
encountered during driving •

Air leg stopirigon 7 Henry's north end
is practically complete.

Stripping p11.Alens (north) was
completed and retreat stopingis in
progresl'l on A lens northartd south.

Henry's development was completed.
AandB lens were developed to their
apparEt'ntHmits (botll nOrth and south) •
Short ~ecjionof low graae zone encount.ered
in,A lens/south.
Fat pod atsolJ,th end of 'B lens (south
west exteneion), developed to its
southern ~xtr~mities.

,Access dr~ve from 2 Level A lens and
Henry's drive intersection, tms
progresseC( toapO\1t two_thirde its
anticipated length before encountering
Khaki lode •

:3 Level'1{haki J:ie:s
near completi,p:p'.
lett. "

Estimates for budget

, Sections J/K
L
P

-QA

Year

The results of these holes are illustrated
on the Longitudinal Sections (scale 1 :1000)
for C-D lens. Results confirm the ore
continuity to 14 Level. and indicate
excellent potential for ore below 11 Level.
north of QA Section.

,

Four holes were drilled off the decline.
at;

1972/73

I
'I;

3)' MINE DEEP DRILLING

9 Level:

For the entire Cleveland operation,
comparative drilling statistics are as
follows:-

Z Level:

1969/70
1970/71
1971/72

2 Level:

:> Level t

'.B'~QSlfUfR»M D$,,;f;l fll.llI!!!'JJ.f,

D"V$lOpment stli\tus (with notes on .stoping) is
summarised below-

•

•

•
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Servic::e! rifle is currently- being
develpped ,from'11 Level to 10 Level.

is statldl'ia:ryatapbini<midway
'. :" ;,' .'.;' ',' ... '; .j. !' ',' ':: .,. ,.... ,

'bei<lieen 11 ,and 12Pen<iing;!l.d.ec:!,s:i.on
ontrans;f'&t of Ule ,d??l*ne "pira~ to
west s:Ldeof Hall'sIOqe., '
(i. E\ i,ini<othe foohaU, of Hal,lls ore
lense".)" • ' "

current)

75,1016
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9D North developed from two separate
crosscuts with a narrow uneconomic
zone in between. 9C North i.s currently
being developed from a crosscut off the
northern end of 9B North.

Retreat stoping is currently in progress
in the north end of 9D North.

10 Level: 10 Level crosscut was driven out to
.Henry's which, was developed to its
known extremities.
Vertical rise from 10 to 9 was
completed.
A lens not present.
B lens developed southwards into the
low grade zone and then discontliinued.
B lens was develpped northward to its
apparent extremity. C lens developed
northwards tOll, point where consistent
low grade mineralisation was
encountered .
D lens is currently being developed
from a crosscut of 10C North. '

The true northern end of B, C and D
lenses has not been encountered •

,

1 Level: CrosScut was driven out to jU$twest
of C lens but is curre~tly, being
extended' fot'ventila, tion purpPl>\elil.

tlt\v.I011Jtlt\rtt~al!l ctllnulencedon O!\.i;1d 1)
lenses. Glens soutnhas enteredtne
low.~radezone and development has
stopped;", .
C lensnorth:and D lens north
etevelppmenl.; is j.n pl:'ogress,.
D lenswf11 nOt bedev!l!oped, to the
south. ' . ,

,,.
"

1l'o~tte'Y'i'al:' to June 27 , 1972 ,the mill throughput
~$ 357,498 ,long ton/;l~a1;anaveragegl:'ade()f'
OJ645~Sn,.o.392%Cu .

Decline;

'\

,~'~':t '-: ..,' ;' ,. \;
PRODUCTION

_ ., ,J. ','" ... ",',
4.

•

•

..

•
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GEOL<lGY

The stratigraphy in the immediate vicinity
of the Cleveland mine is as follows:

, - See Summary Map , scale 1"=500 Ft.

'CQJ!:. (1968) and Cpxand' Glasson (1971) have
1~~f:t1l4Hl ttlif' IH!Il\1lm04!lIUl thf.l Cr'~IIJ.cent SplU'

Ctb\lPl ~IlVtl1', Hi'il!l dtlubtrulthliltthll
definition of the formations. apart f'rom .

.Hall"s Formation, 'is adequate to f'orm a
~G~oupn and thenomen~lature should

'probably be droppeci.

, .bl:uHrabasicintrusion with contacts
:r;>aral1el to the stratigraphy occurs below
the,mica sandstone unit. This is one of a
series of ?Cambrian basics and 1)1 trabaeics

.wllieh/seem to define j;he centre of'tna
Dun<;1asTrough.

Rock:;rzpes
b~ : ';

Micili'ilandstone unit : This s tratlgraj,hic unit,
is ase<luenceof poorly bedded" f'eldspathica.nci

'micaceous sandstones,' classified .petrographicaLLy
~s su.bgreywackes. These sa.ndst0:n.esare .
clu.lra:cteristically massive, grey to brown
roeki!l in outcrop interbedded with thin beds of
:q.ightto mediutn grey shale. Ind:l.vidual
billds,areO.5m to lO.Om thick occasionally
exhibiting weak graded bedding In .drill core •

. IlP9utc:t'OP •. they are friable ./;l0ft rocks
witli a distinctive, coaraemicacontent. In
t)1il1- sect:l.on. thei!le rocks conlili'l!t ..01' poorly
sorte!i.llIlg1,1l.ar. detritalquar-t\f,grainsup to
2 "!7ll1Dli.n, diameter, with, conspicuo\.lsdetri tal
Wll#~>.IIIiea,. Lit)1ic ~ragments are ·x-are. .
TJi~'SlUld$toneale;ltilib:l.tthe grOS!;l character:l.stics
qf·, t11rbidd.U', .sequence.· .. '

1. a ba~c volcanic unit (uppermost)

. 2\ a lode bearing unit (Hall's Formation)

" 3. a mica sandsfone unit (lowermost)

1) Regional Setting

The Cleveland Cassiterite-sulphide ore bodies
occur in the middle:"upper Cambrian Dundas
Group. a sequence of greywackes and basic
volcanics. These sediments OCCUPy the
Dundas Trough. which extends as a narrow
sinuous belt of flysch-type sediments from
Waratah t.o QueenstoWn. These sediments are
overlain and underlain unconformably by
Precambrian and Ordovician formations, and
are intruded by the Devonian Meredith and
HlilemEikirk granites. The palaeogeography of
the region is described in detail by Carey
(1953). Banks (1962) ,and Campana and King
(1963). '. .

. I

•

•

•
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'Lode bearin ,'Hall's Formation: The
lode bearing or ~alils Formation)
overlies the mica sa,ndstones, and is
composed of a sequence.of variegated shales,
cherts, sulphide-rich "beds" and sandstones.
The shales are fine grained, generally poorly
bedded, and dark grey, light grey and dark
purple in colour. They exhibit few
sedimentary structurEls in core or outcrop,
being predominantly massive. In outcrop,
they are friable, extensively jointed,
dark brown on weathered surfaces, but generally
lack cleavage. Carbonate blebs are commonly
in()luded, defining beddtng occasionally.

The cherts are fine grained, medium to light grey
and pink coloured rocks, massive to well bedded
in core and fresh outcrop. They weather to a
light brown or khaki colour. Typical chert
is brittle and exhibits an irregular fracture,
but may also exhibit a bedding fi;ssility in some
exposures. Bedding, Where developed, is
usually defined by colour changes, but may
also be defined by mineralogy such as
actinolite-or· carbonate-rich layers. Sulphides
and a jaspery coloured variety of chert are
characteristic close to the tin ore bodies,
wi th sulphides mainly occupying fine
fractures and microfaults. In thin section,
the cherts are composed of microcrystalline
quart~, white mica and carbonate. They
fffll'dy B:Khih i t I"plll'riOlil Ii tl'HO tnr....

. ftttl':lbuhtl til MHllidal pX'OcE!MElI!/., and '\f'~1

thought to be sedimentary in aright 1'0 tlwT
than a. product of the mineralisation.

The Bulphide-rich "beds" which carry the tin,
are complex mineralogical combinations of
pyrrhotite, pyrite, chalcopyrite, marcasite,
cassiterite, quartz, carbonate, fluorite,
actinolite and tourmaline. Accessory sulphides
are arsenopyrite, sphalerite, hematite,
stannite and tetrahedrite. The sUlphide-rich
"beds" are usually intimatelY as.sociated with
chert and may be finely interlayered with them.
Generally such layering is irregular in
orientation and is defined .by sulphide content
or other .mineralogy of individ\\al la~ers.

Sulphide content varies from nil to almost
maBBive material; but averages 2Q to JO% in
mOB.t instances. Cross cuttin~ veins .of
various phases are characteristi(), Tourmaline
-r1·ch zoning occurs commonly at certain
contacts. The microstructure of the
lSu;J.phide-rich "beds" is poorly known and no
systemati() petrography has been carried out.

In outcrop, the sulphide-rich "beds" do not
form large gossans. Sulphides are generally
visib;J.e at outcrop.
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,: Basic volcanic unit:, The basic volcanic
sequence'''is compose'd''Of basal ts and tuffs
of spilitic composition. The basalts
(probably flows) do!"inate the sequence am'!
are separated by a variety of' tuf'f' breccias,
lapilli tuffs and tUffaceous shales. The
basalts are massive apart from minor
carbonate and quartz~chlorite veining
(+sulphides). In core' they occasionally
eXhibit voids, which are interpreted as
vesicles. No pillows have been recognised
to date. The tuff breccias and lapilli
tuffs are composed of rounded to sub-angular
volcanic fragments in a fine grained
carbOnate and chlorite matrix. They are
commonly mineralised with sphalerite and
chalcopyri te and, :'niore rarely, cassi teri te.
The largest fragments are up to 20cm in
diameter and may be useful facing indicators.
The, basalts and fragmented tuffs are dark
green in colour, both in fresh exposures
and outcrop. The tuffaceous shales are
purple to dark grey coloured rocks, usually
wellbeddect in contrast to the shales of
Hall's Formation. In outcrop, these
rocks are distinctively "chocolate" coloured
and widespread throughout the region. In
thin section, the VOlcanics are typically
albite-actinolite-chlorite rocks with accessory
quart~, epidote, and iron oxides. The
iJ","rplishcolour of the shales is a result

, Pft~a commonly lllfge cOntent of hem",t!te.
PyJ'tta i~ Il' {HlmmOn IHH)!lllllory. (lox (196f:l)
elllillll!l that thecOarl!ltll;'g'ra Ined PYl'oclasUc/i!
tire restricted to the immediate vicinity of
tM lDine, inferring the possibility of a
ilocalvel1t. This possibility will be
exalllilled. Minor chert, usua,lly pink in
colour, also occurs within the basic
volcanics .

The ultrabasics: At Cleveland these rocks are
typically dark green serpentinites, after
peridot! tes and harzburgites. In outcrop they
are variable in cbaracter, frOm dark green
Cresh material to a soft greeniSh brown
weathered product. The, depth of wea.thering
ie. veryvariabke.

iii) Metamorphism and Alteration

Thealbite-actinolite-chlorite-oxide
~ssemblages of the basic volcanics indicate
the grade of metamorphism in the areas adjacent

\ ,tQ :,the mine is low _ probably lower
greElnschist facies. The alteration of the
vo'!:canics is interpreted as being purely
a result of lqw grade regional metamorphism
and linrelatedto the mineralisation. Cox
(1968), bowevEir, ,claims the ex:l:stenceofan
alteration zonerelated,to minerlllisation,
of' oyal shape," 1000mlong and 200m wide,
centred onthellline arid elongate along
strike. , This is defined by "sericitization"
of'felcl.spar~

.,

..

,
"t,

""
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iV) Structural Geology

The struotural geo'1ogy of the region is poorly
known. Cox (1968) and Cox and Glasson (1971)
claim that the regional structure is characterised
by tightly apressed folds of similar style,
overturned to the south west. Strikes are
predominantly steep north-east. However, the
rocks of the mine area exhibit no significant
slaty cleavage, lineation, deformed markers,
nor significant numbers of small folds,
and it is currently thought that the regional
folding is. characterised by "buckling" rather
than "flattening", as illustrated by Fig.·'.
The cleavage, formerly treated as an axial
plane structure, is almost certainly a
bedding fissility, and a locus for fold
related fault movements.

The mine lies on the overturned limb of an
anticline,the hinge of which occurs
immediately to the north west of the"mine
on Crescent Spur. Dips are overturned in
the up~er levels of the mine but upright
deeper. Hopwood (1962) - see Figure J -
has suggested that the syncline to the south
east of the mine with its hinge along
Deep Creek possesses a shortened south
eastern limb, hence the folds are probably
assymetrical, verging east. Away from the
lIlinearea, the shape of the fo14s :l:s unknown.

'l'he l~biquitOlll!l ocellt'renoe thl'otlg'hout thtl
region of minot' faultl9 andslickelleidee tn
outcrop are evidence of widespread f'ault;inl~'

Thisie in keeping with the "buckling"
type fold movements envisaged. The
displacements on faults within the mine area
are generally small (1 0_20m maximum), normal,
and most seem to be related to a set of
steeply plunging bUckles which post-date the
regional folds. Figure 2 illustrates the
fa&lt geometry.

The limb structure of the mine area has been
defined fairly closely over a strike length
of .1,OOOm and a width of almost JOOm. The
exact dimensions such as the wavelength and
amplitude oft11e regional folds is unknown •.
The model of aJdal plane thrusting proPQsod
by Cox (1968) and CQxand Glas!!On (1971.) is
not thQught, to be applicable. The
inconsistencies in this interpretation are

\discussed in Ransom (1972) .

MINERALISATION AND ORE

,

"

'.

i) Mineralogy md Zoning

As described above,the sUlph:l:4~-rich or
mineralised "beds II are composed of complex
combina ti<>ns of pyrrhotite ,pyrite ; marcasite,
cassiteri tel' qvaptz, carbonate,£ll,lOri te,
actinolite, chlorite and tourmaline. AccessOry
f1u1ph:i,<.ies'Elre,Elrsenopyrite, sphalerit~, hematlte,
stanni te arid.tEltrahElo.rl to. SI,Ilphide6
nOrlnally cqmPP~e between 20 and. 30% of the
mineralilHld rock by volume I, . . '.. . , . ,

•
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MINERAL
ZONE

I II III

Pyrite Minor .Common Trace Trace

Fluorite Common II -
'l'~\lrlllAli"C1 " 'l'r/\ Oil ~

: :: . .!c......... ,:,,' . '. I ,', .
Qt,Ult'tz ~ • \I Mitt!)!' MltltlX<

Cat'bonate II " COll1lllon \I

Pyt'rhoti te .11 Trace " Common

Cassiterite Trace COmmon " . Minor

Chalcopyrite Minor Minor " II

Stannite Trace " II II• rsenopyrite Trace Trace

hlorite Common Common

Sphalerite - Trace "-
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and thei'r grain S'i'2\e'normally varies
between 0.5 and Jmm. The most common sulphide
is pyrrhotite. Cassiterite occurs as
euhedral to subhedral grains, 0.1 to 1.0 mm
in diameter. It is normally not visible
in concentrations less than 2% Sn. Quartz
and carbonate are the most common gangue
minerals, usually comprising JO to 40%
of the rock. The mineralogy of the
remainder is variable'.

A zoning pattern dained by the sulphide .and
gangue mineralogy, was proposed by Cox
(1968) and further developed by Jessup (1970).
In this scheme, three concentric
mineralogical zones are defined,
enveloping a low tin zone, which lies below
9 Level and between sections L and AD
(Fig.4~ The mineralogy of these zones
has been determined in hand specimen and no
systematic petrography has been undertaken
to verify or refine the scheme. The zones
of Jessup 0970) are as follows:

Ae"essup (1970) states, overlaps and inconsistencies
are common, andm present it is considered that
oJlly the low tin zone (Zone 1) and possibily the
sphalerite zone (Zone IV) can be recognised
unequivocally.

r
Recently, drilling in Zone IV has revealed are
grade (cassiterite-bearing) material on an
extension of 'c' lens (see Fig. 4) on 9 Level, in
~round previously thought to be tin-poor. This
has cast some doubt. on the. current interpretation
of the zones as temperature dependent phenomena,
s1mi1ar'to classic examples in Cornwall. A
clearer interpretation awaits further sampling
and petrography to establish the mineralogy and
microstructural relationships more rigorously.
This project will proceed as part of the
reinterpretative work commenced in April 1972.
It is clear that if a zoning pattern does exist,
it is important to kn1PW its exact distributi6n in
order to efficiently direct future mine exploration.
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The sequence of shales and chert which
define Hall's Formation contain two
minerali~ed sequences. The lower sequence,
which is separated from the upper by a
distinctive mica sandstone unit, contains
the Henry's, Luck's and Khaki lodes, The
upper sequeneeincl):ldes Hall's lode,
which is ·agroup.·of five lenses, From the
base the sequence is - "A". "B". "C".and
"E" lenses. ,Each of the lodes in both
sequences is restricted to a particular
stratigraphic interval and is conf'ormable
with the surrounding shales. Longitudinal
sections for the lodes A-B, C-D, and
Khaki-Henry's are attached. However. the
Henry's/Khaki lodes are distinct from
Hall's lode in their form and shape. They
exhibit a strongly lenticular geometry,
have a restricted strike length. and their
greatest dimension is parallel to a line
within bedding plunging approximately 40 0

south'west - see Long. Sections. For
example,in Henry's lode, ore pods may be
up to 15m wide, 30m along strike and 200m
down pitch. By contrast. A, B. C and D
lenses are of much greater strike length
and stratigraphic continuity, but again
appear to be elongate parallel to a south
p~tch. For exa~ple, a clearly defined
llhiQlc Ilfi)pt:/,on of AlfInfi IWlIl'l'll!flllil Ilbout 111m
:i.h1llidth, Is I~OOIll lilang Btdkn and is Dver
600m 10nl5' parallel to a linn plunging
about 30 south west.

Cox (1968) and Cox and Glasson (1971)
define A. B. C. D. and E lenses as part
of the same ore body (i.e. Haills) split
into multiple units and stacked up by
thrust faulting - Fig. 5. Recent
re-examination of Cox (1968) and Cox and
Glasson (1971) has revealed inconsistencies
in this interpretation which arise from a
misinterpretation of the regional structure
as a series of tight folds, and from
'misinterpreting the Beale of faulting wi th:l.n
the mine area. At present, it is envisaged
that A. B. C. D, and E lenses are discrete
bodies in their own right and that they
overlie each other in stratigraphic sequence
(Fig. 6). The mineralisation controls are
therefore essentially stratigraphic.

The contrast in shape between Henry's/Khaki
lodes and A. B. C, D. Elenses has previously
been attributed to tight folding with
thickening in hinge areas. Evidence for tight
folding in the form of small folds, cleavage,
etc. is absent. It is proposed that the
elongate shape :of Henry1s/Khaki is the result
of their stratigraphio position, Which
immediately overlies theturbfdite sequence
of the mica sandstones. It seems possible '
that if reflects depqIilition 011 an uneven
base and that the~mvi;l."onment'is transitiQ:qal'
to the overlying $h~~$. It is ~~~.~feQ

l!)"

:' '

!'
."';
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that A, B,C, D, ap.dE lensesattaip.their
regtllar shape from deposition,o:namore even,
stable basement in more tranqu,ilconditions
of.$edimentation•. The rou,ghparallelism of
tb~,"dongation ()f .al:Vof theor~ lensesmay
be'reia:ted to the direction of; transport
o.ftbe sediments intbe basement mica

'saItdstones or to some other stratigraphic
cOll!rqL " It may also J)eargtled tl:lat the
south pitch ot'the oreboaies ds ,a resu,lt
of straindu,ringregionalfolding, bu,t at
tbisstage ther.eis nO definitive evidence
eit:lier way. The stratigraphic model is
pr~.f~rred becauseo:fthe gen~ral lackef
fjtructu,ral influences on the' mineralisation., ,. . .

. 1.'otM sou,thci.t' the mine area,it is apparent
thl\t<the ore lenses becom~ progresf!ively
separated t'romone another as a result of
thickening by the sediments between the
IElnses. This has been mapped between A and B
lenses on the" 8 and 9 Levels on the mine. It
is"alsonoticable that the sediments
between the lenses are 'predominantly
sa~stones. .The northern extension of the
mine is .much less extensively drilled and
t~is relationship is not so evident. This
increasing predominance of sandstone in
the sequence maybe interpreted as a
facies change to the south, which may define
tbe, limits of Hall's Formation and possi,bly the
min!lrli.li1U~H\mal! ttts fll1W knllw.ll. Thi!!
d08e nptpreClude the discove~y of fUrther
mineralisation to the south east.

From the above, it is evident that the
controls on mineralisation are almost
entirely stratigraphic. Mineralisation is
restricted to discrete layers within a
well defined shale and chert sequence. The
distribution of ore within the mineralised
layers is apparently controlled by some form
of zoning as described above.

•
, I

Whether the,mineral zoning is a temperature
controlled phenomenon or a result of some
further stratigraphic feature such as a
change in composi tion'of theminera'lised
layers connot be distinguished at this time.
Nor can the origins of the mineralisation
~e strictly tied down. However, considering
oertain evidences of replacement such as
oooasional cross cutting contacts, small

f scale zoning in gangue minerals and the
ubiqUitous veining of sulphides and other
minerals, it seems likely that the tin and
possibly the sUlphides were introduced.
The chemistry of the replaced beds is
unknown, but may have been a carbonate-rich
sediment such as a dolomitic shale or tuff.
Since these rocks are intimately associated
~th chert, the origin of the chert will
probably be similar •

•
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To summarise the above, the ore controls at
c~e~eland are essentially

1) stratigraphic: the ore bodies lie within
discrete, conformable, mineralised layers
within a well defined shale and chert
formation. The shape and extent of these
layers probably depends on the persistence
of the facies.

2) mineralogical:' ore is restricted to areas
within the mineralised layers by zoning.

6. FINANCE

A. Expenditures (to July 3, 1972)

E.L. 1-63

Geology $ 2,942
Surveying 19,289
Geophysics 1,720
Geochemistry 6,691
Miscellaneous 296

$ 30,938

No diamond drilling occurred on EL 1-63.

7. CONCLUSIONS

Appraisal of past activity on the exploration licence
has established that weaknesse~h the exploration
methods employed, and an inadequate regional geological
interpretation, pave hampered the effective coverage
of tenement area. The programme for 1971/72 has
concentrated on the development of an ef~icient

exploration p~obedure involving SP, geological
mapping and soil sampling. This method is based on
orientation surveys in the mine area.

The new stratigraphic interpretation of the mine area
has been extrapolated to the exploration licence as the
basis for a new regional interpraation. As geological
data in a number of critical areas is sparse or absent,
a more complete re-interpretation awaits the regional
mapping programme aproposed for 1972/73. For this
reason, it is materially impossible at present to
define potential areas for repetition of the Cleveland
type environment. In principle, however, the prospects
for the existence of similar areas are excellent.

Aside from the Sn CU mineralisation, there exists in
the exploration,licence, potential for Ag Pb mineral­
isation to the south of Cleveland in the Godkin areas.
At present, the Washington Hey-Confidence area is thought
to have far less potential than the Go~kin, where the
mineralisation is more widespread and occurs in
stratigraphically younger formations.
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