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QUALIFICATIONS AND DISCLAIMERS

This report has been prepared by Leaman Geophysics ("Leaman"), a consulting company based in
Hobart, Tasmania, which offers gcological and geophysical services - principally interpretation of data
observed by others. The Principal, David Leaman, holds Science degrees (with Honours) and a Ph.D,
wilh about 35 years experience in assessment of geological structures associated with mining,
petroleum and engineering exploration problems.

Tlus document was comnussioned by Oceania Tasmania Ply Limited ("Oceania") for a fee in
accordance wilh prevailing rates. Leaman has no other financial connection with Oceania, or any of
its associates in thc rcgion discussed.

Tbe information contained in tbis report was drawn from public domain documents or other material
supplied by Oceania. Leaman has relicd upon, and assumcd without specific verification, the accuracy
and completcness of this information but cannollake any responsibility for its accuracy nor guarantee
implications deduced from i\. The report does not purport to include all relevant information; it is a
sum=ry and assessment only of that data made available or readily recovered at the time of writing.
Lca=n does not represent or warrant the accurncy or completeness of information contained in this
report and will not accept liability to any person for any errors or omissions, or for losses or damages
claimed as a result, directly or indirectly, of items discussed or opinions rendered, except for statutory
liability which may not be excluded:

The 'report presents opinions and interpretations based on experienced judgments or calculations upon
the data available. Willie all due care has been taken to ensure that such assessments are valid no
guarantees can be offered and new infonnation or varied techniques may well ch,angc any conclusions
offered. The report offers only a considered interpretation and many alternatives may be feasible. The
reader 'should review the information provided and detemline whether tbe analysis is complete
enough, or adequate in olher ways, for judgments about investment or further aSSessmen\.

While this report may be used for general information it should not be read as in any way constituting
part of, or conlributing to, a prospecluS.
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INTIWDUCTION

This report prm'ides a review o[ Ihe nnlure of, and implicalions of csisling geophysical data in the
region of the Comslock Mining Lease (urrenill' held by Oceania Tasmania Pty Ltd ncar Zeehan.
Details o[lhe local ion of the Comstock Mining Lcasc" Iheir geological sclling and their prospectivity
hnve been provided by Knight (1997),

The area l\Js a lengthy history of geophysical exploralion indnding aClivit)' during the world-wide
Imperial Geophysical SnIVe)' lrials of 193 L It has been nsed for Universily sludcnt cxercises and
partly covered by various (usually electrical) exploratiun sun'eys, None of Ihese data scts contain
iufomlJlion of ",mcien! coverage or data qualily to properly asscss the COlll->tock mining leases and
much of ~\ is no longer avaibblc in a form which allows ciUlcr rcslor,ltion or S;ltlSf';Jc(OfY c.xamination.

Region~1l survey data arc aVr\ilablc hUl, ~gain, <lfC gcncr:Jlly ur UJLt;J!ist"iIClory delail or con:rngc. Such
data includes magnclic dala sels acquired nI terrain cle"'anccs of up to 150 1II and Iinc spacings of up
10 500 m, One of the first semi-detailed minccul area gravity surveys compleled by the Geologic"1
Survey includes the Comstock area and this data is of rcasorUlllly high quahly, It has curely been
examined since release in 1981; an exceptiou being Leaman (1990) in which Ihe general form of Ihe
Hcernskirk Granite was assessed in the r1rcn \vest of Zcchan IOWIlslljp.

This patchy and nosalisfaetory siluation has no\\' hceu larg"IJ' reclifled by new data acquISItIOn
specificd by Oceauia Tasmania Pty Ltd, New data avaitable includes high resolution airborne
elcctromagnetic and m~gn~tic data.
This brief report eonside" Ihese new d:lla sels and Iheir implicalions, wilh emphasis on magnetic
d1ta, wilhin the selling om~:rcd by the avail:lblc gr<Jvity data alld geologiclll mapping.

Figures I and 2 provide location of Icase bound:tries and suggestions o[ prin(,ipal struclures and
prospecls w;thin the area and may be uscd as referenec for (III discussion, An extracl of Figure 2 (at I:
10 000) is used as an overlay for mosl other figures,

GEOPHYSICAL DATA

Gravity data within the region arc of modest precis lOll (cstitn;ltcd 31 OJ l1lg,J!) wilh a data coverage of
about fhe stations per square kilometre in tht; COlllslock arCJ. This co\'cragt: is JUcqualc for gross
assessments but nQl s~tisfactory for pruspcct or Icuse scale evaluation.
Figure 3 provides an indication of residual BOUgt:CT ano!ll:JJics in the Zcchan region. The Comstock
lease area IUlS been highlighted, The diagram also Indicates the station density,

Complete details of the acttlal specilicalion of the magnetic and e!ectromagnclie surveys have not been
supplied bllt it is tlndcrstood that obscrvations wcre made at aboul 5 m inte",als on ~ 50 m by 50 m
grid al a gronnd clearance of Ihe order of 50 III This is a vcry detailed acquisition and potentially
capable of very high Icsclnlion,

Figure 4 presents thi; magnchc lbta as obscrvc'd allcr hJsic corrections and shows thal much of the
detail which might have beell reeo\'ered has been swamped by the 10c:11 :1nd regiollJl effects of a very
strong anomaly in the west of lhe sunrcy arc;). Figure 5 prescllls the magnetic dJla tirter a continwlion
separation to minimised the clfecl of the primar)' source, This type of proccssing (subtraction of the
effect at I III higher) has the eITecl of diminishing the eITeet of any single large response and enabling
definition of minor features, Thcs~ scparlllions n\50 result in enhanccment of survey noise or
indica lion of problem line or dala segments :md comparison o[Figures 4 and 5 shows Ihis clearly,
Although the sun'ey was fiow1I in two regionally sensible dircclions and should Iherefore respond 10
the m•.my stmclurcs within the ;.m:~a lhcre arc no shmp linctLmC!lls bul nWllY suggestiolls of diffuse
trends, The colour image (Figure 6) orienled 10 )'ield best shadillg of all)' fC:ltlUes based on mapped
trends reveals few direct correlations with such In:lpping.
Derivative processlng of the observed llli.lgnctic d:.Ha (Figure ) should CfI!l;UlCC anY'source edge or
lineament ctkclS, especially lhuse which Jrc al Sllllliow depth Tlh;'.re me some stlbtle correlations but
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no definitive responses. Figure 8 presents the results of processing the separated (residual) magnetic
data. Although correlations remain subUe there are recognisable relationships.

Some e1cclromagnetic data was supplied for general inspection; detailed review is currently being
undertaken by Dr. R. Lewis. An example of inferred apparent resislivity is shown in Figure 9. There
is a clear and nnambiguous correlation between major structural blocks and limits of conductivity
varialion although no detailed response, within the gross response, can be associated with specific ore
lenses or prospects.

DISCUSSION

Inspection of the dala as sampled in the various figures reveals a number of paradoxcs. There arc
many inconsistencies and implied connicts between Ihe data sels and the currenUy used geological
base map.

Some of these arc suggesled in Figure 10.

It is importanl to recognise the geological selling of the ore bodies within the Comstock Field and to
appreciate the geological constraints or limitations. Some of these arc suggested in Figure 2 where the
legend indicates lhe existence of skarns and other recrystallized rocks intimately associated with a
complex thrust zone which involves the Tenth Legion and BaIstrup Faults.. The Tenth Legion Fault
essentially marks the lithological boundary between Cambrian and Precambrian rocks and tenninates
the'exposure of Cambrian rocks. The Heernskirk Granite outcrops about 2 km to the west of the main
outcropping ore lenses.

Leaman (19\10) analysed the available gravity data in order to define granite shape and any
relationships between granite and tin mineralisation. This work was of sufficient detail to account for
Ihe Queen Hill deposils and RGC Exploration ·incorporated structure contours of granite form on its
map compilations (e.g., Figure 2). The analysis was restricted by time and nature of both the
commission and the data a,ailablc and these limitations are evident in two of Ihe original sections
(reproduced here as Fib'llreS 10 and I I). FirsUy, the interpretation is not consistent with rules of

~ interpretation later established by Leaman (1994) but which were not understood in 1990 (and still
not used by most interpreters). These rules show that the granite form is generally correct overall but
the interpretation may carry an error envelope in excess of 300 m over the crest of the body. Secondly,
no allowance was made for local variations in bulk density; the local geology was not included - it
being assumed to be relatively uniform in density. While this may be generally acceptable the
assumplion is inappropriate in .the Comstock region where mafic rocks are locally abundant. The
effecl is most apparent in Figure 10 (for line 357 000 mE) where the iII-defined gravity field responds
to the mafic rocks. Leaman (1990) recognised this but could not incorporate this important detail in
the model due to job specification. The effect is less pronounced in Figure II (for line 358 000 mE)
but this is a function of stalion cover and outcrop distribution. The implication of modelling of this
data in the Comstock region was to suggest that Ihe granite was at a depth in excess of 2000 -3000 m.
This is lhe first paradox. If the granite is this deep, why is the thermal alteration so extreme? Have
fluids passed up the various faults into the susceptible carbonates for lhis depth or is there some other
explanalion? Exlreme alteration of a large rock volume would suggest that the granite was no deeper
than 600-800 m even if the conduits were large and continuous. This requirement would also suggest
lhat they be sub-venical as well; the presence of low angle detachments would deflect and spread fluid
'flow \\;lh consequent cooling.
Although the presentation of Leaman (1990) is based on three dimensional modelling, and should be
revised using such techniques, some localised two dimensional review has been completed for the
response shown in Figure 10. If the mafic complex including gabbro is assumed to possess a bulk
density of 2.86 t/cu m (and not 2.74 as presumed in the original interpretation) then the granite
surface can be lifted by nearly 2000 m. This suggests that the current model for the granite (shown in
Figure 12) in the Sylvester-Comstock urea is in error by a large amount and that the enclosing spine at
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about 532G 000 IllN is much wider. The 'embaymenl' C~lltrcd 011 Sylvester...J11cJ which corresponds La
the m<lflc complex in surr;JCC rustribulJon, almost ccrlalllly docs not exist. It also means that the
granite in the region of the Comslock skarns is 110 dccper Ih;m alxml lUOO m and mal' locally be much
shallower (perhaps only 500 Ill).

A more c\1cnsivc gravity coverage and morc complete ;lIlnlysis would be required to fully and
properly resolve and describe the form of the granite bllt it is clear that the skarns arc 10 be e,pected.
It may also be that aspects of the fault 311d thmst pattcfIl is consistent with both the form, and malUlcr,
of granite intrusion in the region.

Prclimilwf)' overview of the eleclromagnetic dJla (Lewis. 19\)9) cunlirl1ls llle g,cllcr..d comments made
in the previolls section. There ..Ire SOllIe vcry large responses, Illally of these cover the entire core [<mit
block zone, and few specific clements can Ix: associi.lICd with individual mineralised sites. The
resIX'ltscs and their origin do lIot appear to h<l\c ocen properly tcskd by .m)' cxisting drilling and
some cxplJnntion is needcd.

The nature of gross correbtions is evident ill Figure 13. The princlp:l1 faults can be mapped,
depending llpon lhe cOInIYJncnts used and lhc nJlurc of prcscnl;llion, as can the diffcrence across the
Tenth Legion Fault. Lesser structures within the northern block (north of the Tenlll Legion Falllt) can
also be identified. All Ihese associations, especially given Ihe unknown uttitude of the Tenth Legion
Fuult at depth, sllggest Ihat the EM data have responded primarily 10 ncar sllrface clemeuts. It is
beyond the writer's brief or experience to suggest the possible range of source depths associated with
(he very large responses obscn'cd here. The uitilll<ltc linut is, howevcr, set by the granite.

The magnetic field pa{(efll, unlike the EM rcsponses, shows IitH~ dear correlation with nllY knoH'n
surface distribution. The dillerences mc striking.
Magnetic datu, even ancr substantial proccssing, do nol define ~IllY stnlClurc clear/.v although there acc
ghost indicators of tlte Balstnlp F,mlt zone in tbe dcriv:1\ivc fOnllJ\s. There is also no tcxlural grain,
which WJS anticip:Hed given lhe fractured nJture of the (errane <lnu the prcsence of iron compounds in
many stnletures, :.lIld this is clearly anomalous unless it be :Icccptcd th<lt most of the magnetic
responses are not derived from \1\c surficiall1l:lteri;lls.
The only prospect Or known ore oody with :.In ullambig,uous response is S~.'l\'cstcr. The writer is not
certain whether lhis is due to the or~ or to loc;.!1 infrastructure (110 photo was supplied)

The brgest Ill~lgnetic response is assoclalcd with skIms ,md \hc dYec\ of such sources greatly

e"aggerates the anolllaly. ParI of this difference is evident by comparison of Figures 4 and 5 but a
large anollll.lly persists across half the lease. Similar deviations can be noted ill figures 7 and X which

present verslons of the [irst derivuli\'e for tolal and residual fIelds at the same slln angle. The best
correlations between sur[uce fealures and nwgnetic r~atnrcs ::lrc oITcred by derLvallvcs of the residual
field \vhich, l:.llthough rathcr noisy, should nwke slIch connectIOns. EYCll so, only thc B~lstnlp Fault
corridor can be recognised with ;lSSurancc.

The field can be linked with e.\.posllfc of C:nnbrillil l1\afle rocks :Jnd their likely e.\.tension.
Figure 13 presents trends and source regions based on all EM ;lnd Ilwgnctic dala and shows how thcse

l11ay be associated with s"'face geology. The Ba\strup Fallil is well, if patchilY, defmed by both EM
and magnetic duta. There is virtllally no othcr magnetic correlation (;]Ithough there arc many EM
correlations). This dingram docs show th;]tthe group of lellses cast of Boss ncar the Balstrup Fault lie
ncar u conductor change. 11 is ;lIsa clear t1wt the Tellih Legion Fault is not represented mngneticalJy as
a simple, continuous ch::ll1gc - as suggested by the EM data - ,:mu that thc 7,Gne. between the l\1Jjor fault

systems is a magnetic low.

If, howe'er, lhe diSITlblltion of the mafic rocks soulh of the Tenth Legion Fault is considered, then it
is found that the south, disrupted JUGmaly paHern \s sourccd within this rock suite. The eastern
margin of the large magnetic change (seen in Figures 4. 5, G, 7, ;lIld 8) is Qvcrlics the edge"of tl,1e
suite. This suggests, since the Ill~in mngnctic Jllom~d'y 10 the north has J similar margin, thilt the
Imgc response in the ccnt're of the lc01SC is d\1c to al\uation of ,Jll c\.tcllsioll or lhis S:Il11C suite. Such a

solution would ulso imply Ihatthc Tenlh Legion Fault docs not pefSlst oS a simple shallow strllcture to
the north but either plunges steeply northward or hus been sliced oul oy anolllCr fault sUb-parallcl to
the Bals\rup S)'S\e111 but a lillie south of it. Figure 13 suggests "here Ihis addilion;ll stmclure could be;
one point lies ncar Allison's prospect. A complex piliring, of faults cOllld ha\'c two possible effects;
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either a slice of the malic suite hos been removed by upthrust and erosion or it is much deeper due 10

additional burial. These alternatives eannol be sepamted with any certainty at this stage but the former
is mosllikcly geologically. The laner is unlikely given the intensity of the field reduction. A less likely
allernative is thaI the suite has been absorbed or displaced by the granite. A detailed gmvity coverage
would be required to assess this third option.

The distribution of zinc values, and lheir northerly termination, may be associated with the easlern
edge of the malic suite (see Knight, 1997, Figure 5). The negative correlation with arsenic (also
Knight, 1997) also confirms the likely distribution of the malics at depth. A plot of copper values may
be even more instructive - if the data exists. This concealed boundary provides the general NE trend
within various physical and geochemical data sets.
II the maguetic field responses are indeed sourced at moderate depth then it may also be deduced that
the Balstrup Fault System is nol of large displacement since there are no major disruptions of the
iuferred northern eXlension of the malic suite. The terminalion orthe main magnetic source ncar 5361
200 mN is eonsislent with the revised view ofthc position of the granite margin.

CONCLUSIONS

The variation in correlations between EM and magnetic data and surface geological conslrainLs
suggests that the EM data have been significantly influenced by relatively shallow effects and· that the
magnetic data offer a deeper constraint. Both data sets suggcst that the fault block, clearly much
disrupted, lying between the Balstrup and Tenth Legion Fault systems is structurally anomalous and
allered. The magnetic data indicate the presence of additional, concealed faults while the EM data
suggest the level of alleration and, perhaps, mineralisation. Much fluid has passed through this zone
and the distribution of skams and ore lenses confirms this. Gravity data sho)v that the underlying
granite is intimately associated with all structures and the nature of alteration.

The Comstock lcase area is surprisingly complex and much care will be needed to properly locate
targets. This is especially tnle of the area west of Allison's. There is much potential for large targets
given the presence of granite, heat, carbonates and much fracturing. The COmer of the mafic suite
ncar Allison's is certainly worthy of close examination. The sweep of known ore lenses to the east
fans from this point. The eastern, concealed, margin of the mafic suite may wcll be highly
prospective.

Furthcr quantilativc analysis of the magnetic data is feasible but this should not be contemplated until
at least one deep hole has been drilled in the core zone near, or south of. Allison's and the geological
map has becn upgraded. A detailed gravity coverage of the lease area and near surrounds may also
prove worthwhile. Such a survey should directly resolve many minor questions, including the scale of
lhe ore lenses, the nature of the zone between the faults and the sub surface extension of the mafic
suitc. Gravity data would also permil a comprehensive revision of the granite model; the location of
the granite places the ultimate limits on exploration anil prospectivity.
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