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Abstract

It was concluded that;

260002

• Complete a detailed interpretation of the 1996 AGSO aeromagnetic data.
• Review all previous in house work on diamond sampling in NW Tasmania.
• Compile summary maps showing alluvial diamond occurrences.
• Immediate follow up of bullseye magnetic anomalies north of Sabbath Creek

using ground magnetics, loam and rock chip sampling, stream sediment/gravel
sampling and geological mapping.

Exploration Report No. 23623EL 36/96 Pieman IDecember 1997

Pieman No I, EL 36/96 was granted to Rio Tinto Exploration Pty. Limited on II
January, 1997. The licence covers 44 sq km and is centred approximately 9 km north
of the township of Corinna in north-west Tasmania (plan Tv 1161).

Rio Tinto acquired EL 36/96 to explore for economic diamondiferous pipe-like
structures. Approximately 30 diamonds have been found in creeks draining the
Cambrian metasediments of west coast Tasmania, the majority from Sunday Creek.

The Mineral Resources Tasmania West Coast aeromagnetic survey shows a bullseye
anomaly in the catchment of Longback Creek, north of Sunday Creek. Rio Tinto has
no knowledge of this anomaly being tested for diamonds.

Work conducted during the first year of tenure has included;

• A comprehensive data review conducted by J G Purvis & Associates Pty. Limited.
• Purchase of Mineral Resources Tasmania 1996 NW Tasmanian aeromagnetic data.

• There are 3 known alluvial diamond occurrences in the area. Sabbath Creek, the
principal occurrence is covered by EL 36/96, Pieman. 2 other occurrences, named
Harvey's Creek and Middleton Creek lie outside the EL.

• Mt Lyell Co (1979-1980) is the only party to have actively explored the area for
diamonds. Work was limited tv 17 drainage samples and geological traverses.
Possibly kimherlitic chromites were found in the known diamond bearing
drainages and also in a bulk sample of auriferous Tertiary gravels.

• Mt Lyell noted a 250m circular feature on aerial photos in Sabbath Creek. A
traverse over the feature found outcropping siltstone and slate. Soil samples were
collected, but only assayed for base metals.

• Only one magnetic anomaly has been drilled. Geopeko drilled a hole into
Longback I, a large strong bullseye within EL 36/96, and attributed it to pyrrhotite
in dolomitic sediments. Longback I catchment is not drained by known diamond
bearing streams.

• Although there are no magnetic anomalies in the catchment of Sabbath Creek, 2
small weak (18 and 12 nT) bullseye anomalies exist immediately to the north of
Sabbath Creek. These have never been examined.

• The widespread auriferous Tertiary gravels contain a heavy mineral suite
dominated by ilmenite, chromite, spinel and topaz.

It was recommended that;
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Conclusions:

Recommendations:

2. Introduction

1. Conclusions and Recommendations

1Exploration Report No. 23623EL 36/96 Pieman I

ML 12M/96 (5ha) is wholly within and excluded from the licence area of EL
36/96. ML 37M190 overlaps an area of approximately Iha in the south eastern
portion of the Pieman licence.

Rio Tinto acquired EL 36/96 to explore for economic diamondiferous pipe-like
structures. Approximately 30 diamonds have been found in creeks draining the
Cambrian metasediments of west coast Tasmania, the majority from Sunday
Creek.

• Complete a detailed interpretation of the 1996 AGSO aeromagnetic data.
• Review of in house information on diamond sampling in NW Tasmania.
• Compile summary maps showing alluvial diamond occurrences.
• Follow up surface location of any bullseye targets located from

aeromagnetic data.
• Ground magnetic traverses, orientation geochemistry, loam sampling and

geological mapping over bullseye anomalies north of Sabbath Creek.

Pieman No I, EL 36/96 was granted to Rio Tinto Exploration Pty. Limited on
II January, 1997. The licence covers 44 sq km and is centred approximately 9
km north of the township of Corinna in north-west Tasmania (Plan Tv 1161).

'}Pf\I)O~'
f.,. \) \) ~.' J

• There are 3 known alluvial diamond occurrences in the area. Sabbath Creek,
the principal occurrence is covered by EL 36/96, Pieman. 2 other
occurrences, named Harvey's Creek and Middleton Creek lie outside the EL.

• Mt Lyell Co (1979-1980) is the only party to have actively explored the area
for diamonds. Work was limited to 17 drainage samples and geological
traverses. Possibly kimberlitic chromites were found in the known diamond
bearing drainages and also in a bulk sample of auriferous Tertiary gravels.

• Mt Lyell noted a 250m circular feature on aerial photos in Sabbath Creek. A
traverse over the feature found outcropping siltstone and slate. Soil samples
were collected, but only assayed for base metals.

• Only one magnetic anomaly has been drilled. Geopeko drilled a hole into
Longback I, a large strong bullseye within EL 36/96, and attributed it to
pyrrhotite in dolomitic sediments. Longback I catchment is not drained by
known diamond bearing sediments.

• Although there are no magnetic anomalies in the catchment of Sabbath
Creek, 2 small weak (18 and 12 nT) bullseye anomalies exist immediately
to the north of Sabbath Creek. These have never been examined.

• The widespread auriferous Tertiary gravels contain a heavy mineral suite
dominated by ilmenite, chromite, spinel and topaz.

December 1997
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The Mineral Resources Tasmania west coast aeromagnetic survey shows a
bullseye anomaly in the catchment of Longback Creek, north of Sunday Creek.
Rio Tinto has no knowledge of this anomaly being tested for diamonds.

3.1 Prior to Current Tenement

5. Rehabilitation

2

EL 26/78 Pieman 1
Precious Stones, Relinquishment Report.
TCR 80-1517

Exploration Report No. 23623

1980

EL 36/96 Pieman 1

No field word was conducted, hence no rehabilitation was required.

• Literature review conducted by J G Purvis & Associates Ply. Limited.
• Purchase of Mineral Resources Tasmania 1996 NW Tasmanian

aeromagnetic data.

Expenditure for EL 36/96, Pieman No I for the 11 month period ending II
December 1997 is $14,877.

The following work was conducted on EL, 36/96 Pieman No 1 during the
current tenement;

A comprehensive summary of historical ex.ploration is shown in Appendix. 1.

Major findings from the literature review are summarised in Appendix I.

The geology of the area is dominated by Proterozoic sediments such as pelitic
siltstone, conglomerate and quartz arenite of late Pre Cambrian age. There are
also common outliers of Tertiary gravels. The licence is cross cut by a large
NE - SW oriented fault and an earlier phase of dominantly NW - SE oriented
faulting.

Hutton, MJ

4. Exploration Completed in 11 Month Period Ending 11 December 1997

December 1997

6. Expenditure

3. Review of Previous Work

7. References
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Tasmania * Diamonds * Proterozoic * Sabbath Creek * Aeromagnetics *
alluvial

8. Location

Burnie SK55-03 1:250,000

Pieman 7914 1:100,000

Interview 3239 1:25,000

Meredith 3439 1:25,000

9. Keywords

11 months endinllll/12/97
Drillinl! 0
Contractors 7,085
Laboratory 0
Rent & Propertv 103
Pavroll & Benefits 2,400
Field & Transport 682
Travel & Accommodation 0
Computer Services 517
Professional 0
Office & Miscellaneous 1,570
District Administration 760
Rel!ional Costs 1,100
Tenements 660
TOTAL 14.877

3Exploration Report No. 23623

Table 1

EL 36/96 Pieman 1
Expenditure Table

EL 36/96 Picman 1December 1997
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I have photocopied and kept a lot of references that contain background

information on the area - geological mapping, drainage sampling, rock sampling

etc. I judge that these don't really contain anything of value to you at

this stage, but you can have them if you want. I just didn't want to clutter

up the report with less-than-pertinent data.

I was surprised by the long history of exploration in the general

large number of Company reports in the Tasmanian Mines Department
Unfortunately, very little of the previous work has any relevance

search for diamonds.

I hope

area and the

files.

to the

Facsimile: 10031 93 6044
Telephone: (003) 93 6240

9th June 1997

A..C.N. 009 545 591

The job took the full five days I'm afraid.

~ '-"-"'......-::.....'"

260010
PURVIS & ASSOCIATES PTY. LIMITED
CONSULTING AND CONTRACT GEOLOGISTS

summary report on the Mt Donaldson diamond occurrence.

wanted.

J. G.

"Sunnymead".
Bass Highway.
(P.O. Box 341.
Hadspen, Tasmania 7290

Yours sincerely,

Gerald Purvis.

Enclosed is my
it is what you

Bundoora MDC,

VICTORIA 30B3.

Let me know if I can be of further assistance.

I attach an account.

Dear Torbjorn,

CRA Exploration Pty. Limited,

Private Box 3,

Torbjorn von Strokirch,

Manager - Tasmania,
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MAIN POINTS OF NOTE:

Copies of relevant references and other data are attached.

As requested, I have

9th June 1997

MT DONALDSON PIAMOND OCCURRENCE
WESTERN TASMANIA (EL 36/96)

Torb j orn von Strok lrch
Gerald Purvis

J. G. PURVIS & ASSOCIATES PTY. LIMITED

4. None of the magnetic anomalies in the area have been tested for
diamonds. Some have been tested for tin-tungsten or basemetals,
without success.

5 Only one magnetic anomaly has been drilled Geopeko put a hole
into Longback 1, a large strong bullseye within EL 36/96, and
attributed It (questionably) to pyrrhotite in dolomitic sediments
Longback 1 is not drained by known diamond-bearing catchments.

1. There are three known alluvial diamond occurrences in the area.
Sabbath Creek, the principal occurrence, is covered by EL 36/96.
Harvey's Creek and Middleton Creek lie outside the EL.

3. Mt Lyell noted a 250m circular feature on aerial photos in Sabbath
Creek. A traverse over the feature found outcropping si ltstone
and slate. Soils were sampled but assayed only for basemetaJs.

2. Mt Lyell Co (1979-80) is the only party to have actively explored
the area for diamonds. Work was I imited to 17 drainage samples
and geo Iogica I traverses. Poss ibIy-k imberl i tic chrom i tes were
found In the known diamond-bearing drainages and also in a bulk
sample of the auriferous Tertiary gravels.

a) Located the alluvial diamond occurrences and compiled data on
them.

b) Summari zed previ ous exp Iorat ion carri ed out wi thi n EL 36/96.

7. The widespread auriferous Tertiary gravels contain a heavy
mineral suite dominated by ilmenite, chromite, spinel and topaz

6. Although there are no magnetic anomalies in the catchment of
Sabbath Creek, two small weak (18 &12 nT) bullseye anomalies
immediately north of Sabbath Creek have never been examined.

Re:

Memo to:
From
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J. G. PURVIS & ASSOCIATES PTY. LIMITED

INTROpUCTORY COMMEN~

A) Peter Temby reported on the Donaldson diamond occurrences in
1980 (I accompanied hi m on a bri ef fJe Id exam Jnat i on of the area)
I am acutely aware that in some Jnstances the CRAE files
probably contain better data than available in the Tasmanian
MJnes Dept

B) I vlewed the Dept's copies of the 1996 AGSO aeromagnetics and
presume you have this data Enclosed is a small reduced
overlay of the magnetic contours with the names Geopeko gave to
the anomalies, some of which they investigated,

KNOWN DIAMQNP OCCURRENCES:

On Iy 16 or at most 18, authenti cated alluvi aI di amonds have been
found, ranging up to 0,33 carats In weight All were found prior to
1910, in and around alluvial gold workings,

Confirmed localities are Sabbath Creek immediately north of Mt
Donaldson, with at least 7 stones recorded and the only occurrence
within EL 36;96, Middleton Creek Just north of Corinna, and
Harvey's Creek 3km west of Savage River Township Some
diamonds may also have come from the Little Savage River (also
known as Badger Creek) Jnto which Harvey Creek flows, but this can't
be confirmed, See Figures 1 & 2

References:
Petterd, 1910: Catalogue of the Minerals of Tasmania Tas Mines Dept
Twe Ivetrees, 1918: Diamonds In Tasmania Mi nes Dept Circul ar No.4
Twe]vetrees,1914: The Bald Hll1 Osmiridium Field, GS Bull NO,17

SUMMARY OF EXPLORATION IN EL 36/96 AREA:
(See Table 1 and Figures 1 & 2),

In 1956 RT AE covered the area with aeromagnetJcs as part of 1arge
reg i ona1 survey,

In the early 1960's Pickands Mather stream sediment sampled
tributaries along the Donaldson River,



In 1977 Mt Donaldson was briefly held by CRAE under EL 1/77 (Sn/W)

From 1970-72 the area was held by Renison as part of a tin­
tungsten search, which included an aeromagnetic survey No work
from this programme is documented within EL 36/96

In 1973 ESSO flew Input EM and aeromagnetlcs over much of NW
Tasmania EM anomalies X7 to X12 lie withln EL 36/96 X7, X8 and
X12 were ground checked by Esso and ascri bed to black sha Ie sources,
although outcrop only occurred at X7. X12, described as having no
associated magnetic response, IS shown on Esso maps in the vicinity
of Geopeko's Longback 1 major magnetic anomaly (see below).
Anomalies X9-11 were later investigated by EZ (see below)

Geopeko tested the magnetic anomaly (which they named Longback 1)
for its Sn/W potential They did grJd-based ground magnetics,
mapplng, soil and rock sampling. They drilled a 302m diamond hole
through the centre of the anomaly, intersecting a wide zone of 1%
disseminated pyrrhotite in Proterozoic dolomitic grey shales and
black shales Sn/W and basemetal values were very low (Au assayed
later by RGC - values negligible). Although magnetic susceptibility
measurements of the core were an order of magnitude less than

.., {' (\ (') ,~ ')
f~OU j~~J. G. PURVIS & ASSOCIATES PTY. LIMITED

In 1982 the Tasmanian Mines Dept flew detailed aeromagnetics
over NW Tasmania Several magnetic anomalies were outlined within
the area of EL 36/96, including a 400m diameter 1000nT anomaly on
the Longback Ridge 6km NNE of f"'lt Donaldson. See Figure 2

(omi nex (H. No Ian) pegged EL 37/82 over the anoma ly because they
considered it might be a kimberlite. They apparently only dld ground
magnetics over it before Joint venturing the EL to Geopeko 1n 1983.
EL 37/82 covered the eastern two-thirds of EL 36/96 (see Figure 1).

From 1978-81 Mt Lyell held the whole area under two overlapping
EL's - one for all metals, the other for diamonds-only The
exploration programmes were run in conJunctlOn. Very limited
dralnage bulk sampling was done at selected widely-spaced sites for
diamonds, while dralnage, rock and soil sampling was done for
metals Possibly-kimberlitic chromites were found in the known
a]]uvial diamond localities and a small circular feature noted from
aerial photos in Sabbath Creek. A massive pyrite lens up to 1.2m
thick and 100m long was found in Proterozoic dolomite in Sabbath
Creek but contained no anomalous base or precious metals.
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expected from modelling, and the distribution of the wide zones of
apparent Iy-syngenet i c pyrrhot lte qui te unllke the mode II ed target of
three dyke-like bodies oriented at rlght angles to the sedimentary dip
and strike, Geopeko regarded the anomaly as tested

In 1987 hard rock gold mineralization was discovered along a
do10m i tel mudstone contact at Brooks ide. Thi s minera Ii zat JOn was
later tested by Aberfoyle with 5 unsuccessful short diamond
drillholes totalling 311m.

Cominex, EZ and Aberfoyle found further (uneconomic) Silica flour
and minor gold in drainage, on all three EL's (37/82, 57183 & 35/85),
including in Guthrie Ck in the SE corner of the current EL 36/96.
Microscopi c exam inat JOn of the drai nage samp les determ ined that the
gold was derived from two sources the Tertiary gravels and locally
from the Proterozoic sequence

Com inex, and JV partners EZ (1987-89) and Aberfoyle (1989-90),
switched the focus of exploration to silica flour, gold and
basemeta ls. Thi s fo II owed the 1984 discovery of mineab Ie si 1ica
flour deposits over silicified Proterozoic dolomite at Brookside
Prospect, 4km east of Mt Donaldson on EL 37/82 (outside EL 36/96).
They pegged EL 35/85 south of Mt Dona Idson to cover the southern
extens ions of the s 11 i ca flour depos its.

2GOOliJ. G. PURVIS a ASSOCIATES PTY. LIMITED

studies showed the Tertiary gravels were deposited in a fluvial lead
flowing east to west across the Arthur Lineament and then SSW down
the dolomite units (broadly along the present trend of the Savage
River), where the recessive weathering of the carbonates allowed the
accumulation of several tens of metres of gravels in places. The
gravels contain a characteristic HM suite of ilmenite, chromite,
spinel, topaz, tourmal ine and cassiterite

Geo peko then turned their attent i on to other magnet i c anoma lies In

the area, pegging two new EL's EL 57/83 over Mt Donaldson itself
(covering the western third of the current EL 36/96), and EL 17/83 to
the north. See Figure I. They cut reconnaissance lines and did
ground magnetics, soil, rock and drainage sampling, over 3 anomalies
(none of which lie within EL 36/96 - see Figure 2). Longback 2
( 1OOnT) on EL 37/82 was attri buted to outcroPPing magnet ic
Proterozoic amphibolite and pyrrhotitic siltstone Don 1 (50nT) and
Don 2 (130nT) on EL 57/83 were attributed to outcropping magnetite­
bearing Proterozolc siltstones. Sn/W and basemetal values were
universally low. Geopeko transferred the EL's to Cominex and
wlthdrew from the area in early 1985.
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J. G. PURVIS & ASSOCIATES PTY. LIMITED

EZ examined the gold potential of EL 37/82 and targetted the
untested ESSO EM anoma 1ies X9, Xl 0 and Xl 1 (all within the area of
EL 36/96) Drainage and rock sampling gave a best result of 14g/t
Au from rock float at X6, on a dolomite/siltstone contact 2km east of
EL 36/96, Gr id-based soi 1 sampling over X6 produced no go Id val ues
and EZ withdrew from the JV in 1989,

One legacy of the EZ programme was a comprehensive review of the
1982 aeromagnetics and 1987 Tasgrav gravity data, by D. Leaman
(see attached Mines Dept Report No, 89-2959Al.

Although Aberfoyle concentrated on the Brookside Prospect they
also did mapping, drainage and rock sampling for gold and basemetals
at selected sites in the southern part of EL 57/83 (within EL 36/96),
as well on EL 35/85 This defined weak gold values m Guthrie Creek
in the SE corner of EL 36/96,

Cominex relinquished EL 57/83 in October 1990, and EL's 37/82 &
35/85 in April 1992, Apart from the ML mentlOned below, the Mt
Donaldson ground remamed vacant unt i 1pegged by CRAE in 1996,

In 1981 J. Stephens pegged EL 26/81 over the Mt Donaldson area.
He replaced this in 1982 with the smaller EL 47/82 No work on
these EL's was ever reported to the Mines Dept. In 1982 Stephens
was granted a 3 sq km ML (50M/82) over the upper part of Sabbath
Creek (see Figure 1) It is possible Stephens took out his EL's and ML
50M/82 to look for alluvial diamonds, as he held a gemstones-only ML
over alluvlals in the Whyte River and Rocky River at this time,

ML 50M/82 was subsequently owned by I. Gregory and existed within
EL 57/83 during the entire 7 year life of that EL. SometJme after
1989 the ML was reduced to 30ha, It was apparently relinquished in
1996. A 5ha ML 12M/96 is currently held by L. Sharman & A.
Casey m the same area (ie within EL 36/96)

::r/L
J.G. purvis

9th June 1997



I J. G. PURVIS & ASSOCIATES PTY. LIMITED " fj 0 (\' r.i:j )". ).LU
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I TAB! E J

EXPLORATIQ~ IjISIQRY OF EL 36/96 AREA (post March 1964)

• Licence Holder Tenure Tweet Rgoorts

I
(Mines Dept No)

EL 20/69 J. HOOD March 69-0ct 70 ? None

I EL 48170 RENISON Noy 70 May 72 Sn 1 W 71-754
71-829
72-876

I
72-886
72-899
72-909.. EL 2173 ESSO Jan 73-Jan 74 Cu/Pb/Zn 73964
74-987

I
EL 1177 CRAE March 77-0ct 77 Sn 1 W N/A

EL 26/78 Mt LYELL Noy 78-Noy 80 Diamonds 81-1517

I EL 27/78 Mt LYELL Noy 78-NoY 8 I Cu/Pb!Zn/Sn/W 81-1520

EL 26/81 J. STEPHENS Dec 8 I-Dec 82 ? None

I EL 47/82 J. STEPHENS Dec 82-Aug 83 ? None

I
EL 37/82 COMINEX Sept 82-Aprll 92 Sn/WIAu/S1 842111

85-2364
85-2366
86-2540

I 87-2655
88-2767.- 88-2800
89-2959
89-2959A
91-3250

I
92-3324
94-3617

EL 57/83 COMINEX Sept 83-0ct 90 Sn/WI Au/Si 842153

I 87-2655
88-2767
88-2886

I 88-2887
89-3066
90-3191

I
90-3191A
90-31916

I
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CRIMSON CREEK
FORMATION

SUCCESS CREEK GROUP

}
Clevel.nd - W,r.l.h
Auociltion

}

HUSKISSON GROUP
{Corr,I.I. 01 p.rt of lhe
DUNDAS GROUPI

} I'",;"" B.II ,,,mot,,,,'

R,I.tivtly massire met,basalt or lin.·grMif,d m.rado/trll'.

ConlOlmablf boundaries through CP412952. CP4oo910

Pal, gre, ,nd Cftlm. lin,·gllin«l, locally oolitic dolomit, with
st/omatol/tes , g., CP42;'973IPull. mr"b,nded, richly
calbonactous si/Won, at CP431971; with r,ri,bly silicifi,d
dolomit, IPsds); m,inly lag 01 dolomit, silicification ploducts
including silica tlour (Psdss j.,:·::··x·:! Jcommonly obscufld by
T,rtiary·d"irtd slop,·wash deposits.

Commcm to domin,nt micaceous qUlfll sandston. ,nd
Cfoss·btdd,d fUlfllar.nit, with sillston, (Prq); dominantly
silicilied quarillfenit, (Prqq8)

S,vag. Oolomit, ulends from CP403938 - CP336797,
snown IlS Psri P(fIu

6"y, sillY, ptl;,;c siltston, with minor banded ch,rt.

Slaly 10 rtlatirtly mllsi", chforilic siltslon, and minor mudston,
in p/.nlf·b,nded ,ssoci.tions 01 pal,· to mtdium·gtty gft,n IPrsl,
dark grey (Prsg _) 01 domin.ntly glay with thin, commonly
Itnlieular, glldtd b,ds 01 pal, sillstone and sandstone on scour,d
basIS (Prsp~) Prs and Prp undilf,,,ntiat,d fPrssp I ,:,,~iJ)

Inl.rview SI.I. '00 qu.rtrile uI.nds Wesl
from alound CP364906, shown IS P,S

Be,n,f,i Volunies txlend from CP406928 - CP343800.
shown IS Pbu

Int"beddtd micac,ous quar1lW6ckl ,nd pe/ilic siltstone.

Inttrbandtd, sl,ty or phyllitic to "',t;r,'y massirt. 9r"n to 9rey,
tullaCf~n>'( 11'11/ p,liti" .. /.In'ilic m.t~~'1··'-'" witl,
Iin.·g, ,..Jliat,d, ..~ ....."itic an.. ....." lIf1in.d, "..",u",t;c,
sub"kalint m,tabas,lt ,nd minor mat,morphosttl basaltic wacke.

6"y, silly. pelitic sillslon, with minor band,d ch"t and
thin int""y,,s 01 silicified oolitic carbonal•.

MicactOUS qu.rtlwad, in grad«l beds wilh mttr/'ytrttl sI.ty.
focally chloritie, pelitic Si/tSIOM ,nd mudston, IPds), MId
poorly·sortttl co.-1glomaral. wilh w,l/·sorlttl conglom"at,
,nd sandston' ntar b,,.IPdcl
Ahrb"g Group _ Pdu, IIc, Pdg; Psd; Pbu. lie.

AngUlar unconlOfmily around CP397916. paraconlormity ",.whttt

Conlo/mabl, boundariu through CP412952, CP409910

Grey luflac,ous and ptliric IMtasiltston, pttdomman', WIth
scal/lred layers 01 p,bbly basaltIC wacke (fbgw I
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Ou"llan g,,,,,,1 .nd sInd (T91 with Jigni!/(; sifty ef,y ITg'l

A,thur M'tamorphic Compl,x
(Whyla Schistl _ Posm; Pts. elc; Pia, ttc
Timbs Group '" PIS, ele, PIa, elc.
Bow,y Fo'mation ultnds hom CQ4860.41 10
CP357161 and inehtdes Plae. Pili, Ptlm,
Pl.md and some of Pta, PIs.

Poorly-solted qU.,'l S6nds/on, 'nd minD! muds font.

NA Af

81ack mudston" sillstont ,nd minol sandston' (domln,t,d by solt s,dim,nt d,lorm,lJon).

M,lic vo/uniclaSllc lithicw,cb. sillstont ,nd mudstont with minor Clfbon,tt, chtrt ,nd blsalt.
A"as 01 domin,ntly pillow bls,lt indicat,d f£cwbl. Associ,t,d occutltnClS 01 pyroxen, ,nd spint! phyric andtsit, (Ebal
and aphytic. grlin sile lontd b,s,/t (£bm) indi,,"d.

M,lIc rolcanicllSlIc lithicwackt, sillstont .nd mudstone with minor cllbonfft ,nd thol,iitic blS.I1,
in rh, Ml linds.y - Wilson Hir" IItil.

H,d ch"t ,nd mudslon, with minor conglom'IIt, I.y,rs.

Usu,lIy chlorilic phylh'" and schist with dominant to common
layels 01 Io/iat.d. lin,· to lal"y coar,.·grain,d. occasionall,
chloritised, hOfnbl.ndic, sub·alb/int amphibolite cont,ining common
m.gn.tit, IPt,). with lire magn,titt (Pt,') tullac.ous It.rtur, at
CP46,921, amygduloid,I,' CP44'857; wilh lens,s 01 massir. or
richly disseminated mag"'ti" - subordmal, p,ril' IPtam. Plamd};
with common 10 dammant l6yefS 01 m,gn,sit, - suborditJ,t.
do/omit' (PtK r=~1 ); prttlominantly Ielsic albite schisl with
"Iict mtdium·gflin,d miCfoclin,-,lbitt granitoid (Pt,a E3 I

Sil'510n" mudstone Ind c,Jc"tous silslon, (5.) with Iim,slolll ISM} or qUI,'z s'ndston, (S,s) ",HS.
(coff,I,lt of Austr,1 C",k Si1tstont, K",Oulmit., AmbIT 51,1"

Ou,,110I, gln",nd sand with /ignitic silty el,y ITg'l. with Upfm fonnt - O/igocmf micro/lor' It CP479917, CP4J6899;
minor "'lin wilh I.g of gt,r~ and bPdfOCk th,md r~n qu.,IIITg/!; int,rbtdd,d SInd .nd ell' (Tsl.

T1,nsition.1 to r.'ativ,'y sh.rp lithological bound.ty

Inltlbanded g",n to gfly phyllit, .nd lin,·grain,d schist. usually
comprising muscorit, and quarll with tlac, to domin.nt chlorit"
albit, and dolomit,. with scal1,mJ. thin "Ylfs 01 ICtinolitic
amphibolit' (Pts); with nncacNUS quam schist and r-,.tirely minor
pOlphYlobllStic schist (Ptsq t~··::.j) MId gfty phyUit, com11lDfl or
dominant IPtsqg C,:jJ; with intm,ls 01 boudinag,d, thin btds
,nd plob,bl, /fatt.n,d cllSts 01 ,nn,al.d milt,·qulmlf,nit,
(Ptsl~). thin, boudin.g,d qu.rt/·ltldspar pO/phYlY .t
CP457921.

S,ndslont. sillS/on, ,nd muds/on, (coff,I,I, of 8,11 Sh,lt}.

Oom;n,ntly quam Slndstone s'qutnc, {coff,I'/1 01 Flortn" OUltt/lftl.

lImmlttd siltstont. 9r,dM sandston' and lithicwacb. p,bbly sandstont and cong/omtr,t,.

Add·int"mtdiatt tuffactous lay"s with sllictous conglom".t, units towards the top 01 tht sucussion,
fossilil,rous hori/ons indica"d fe).

Mafic vo!c,nicllStic lithicw,d" siftston, ,nd mudston, with minor carbon'" .nd b,s.lt, in Ih, John lynch Cre,k ­
Womb,t C"tk II". A",s 01 domin.ntly pl.n" flow b,s,lt indicated (£Iwb).

PI.

:,:;

--------- flos/tln,1 Sudlet

rvvvvvvvvvvvvvv Angulll UncOIJfmmlty

tVV'VV"VVVVVVV low-Angl, Unconformity

~?--?--? Angullf l,ndscapt Unconlormity in Pi,m.n Hir" - Misty V.II,y,r,a,
unknown "I,,;onship in HlIllewood Hir" ,,,a.

OuafllWadt With COllse d,trit,1 muscori" inl"b,dd,d with
siltstone, mudslon" dolomit, and minor congolm".t,.

Thinly bedded, dlfk grty. sl,ty to "Iat/rtfy masslr,. ,mitK
sillston, ,nd mudstont fPom}; with minor chtrl in th, Htlll,woor!
Hir" If,a; and dolomit" conglomtr,r, ,nd minor lara and Yolcanic

....-~---1 bftcci, in th, Misty Vall,y If",
Gutdtd bttls 01 quart/w,dt int"'ayt,,d with sPllsr1y·chloritic
plitic siltstone 'nd mudston' with int"b,ds cont,ining calf"
d,trital muscovite around C053OO20, dominantly b,nff·sorted.
indurated qUlftl sandston' with local coarse dttrital muscor;t,

""...L .J siltston, ,nd minor mudston, tlSt 01 tht Stanlty Rir.r.

Transition,' m,lamolphic boundlfY

Micac.ous quam schist with 10caHy preserred gr,d,d b,ds,
interla,,,«1 with g", ,nd gr"n, ",Iitic phyllite and
minot liM·graiMd SCNsI.
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by and sinking below Tertiary and Recent terrace gravels
of, a m~re or leBS aurife.rouB nature... Th.e8e gravels are
belllg dIssected by the streams, in the beds of which inter­
mittent prospecting has won gold, osmiridiurn in small
quantities, and the diamonds. No serpentinis-ed rock is
kno",,:n jn the immediate neighbourhood, though Borne veins
of mc~-el.ore were ,ffi€Jt with in the Rocky River Mine, a
~ew mIles from ConTIna, when that mine was being worked
In 1900. Four miles from Corinna on the main road to
Waratah is a patch of TerLia.ry basalt, but. this is unrelated
to the diamond occurrences. Serpentine is said to occur
on Serpentine Hill between the Rio Tinto Mine and Speci­
men Reef, but the nearest great massif of serpentine rock
is th~ Bald, Hill Range. U nlass 90me yet undiscovered ser­
pentine e~lsts on the Donaldson Range, it-is most likely
that the dIamonds which have been found there are derived
from the '''''pentine of the Upper Savage and Bald Hill.·

No porphyritic peridotite, such as the South African
kimberlite, has been fOllnd at Bald Hill· tne rocks there
are ordinary serpentinised peridotite and ~ pyroxenite, with
her~ an~ there some gabbro, forming the outermost ultra­
baSIC fnnge of the great. granite mass of the Meredith
Range. Sti11, ki~ber1ite belongs to this rock-group; and
one may assume WIth a high degree of probability that the
diamonds found have been liberated from these rocks.
Diamond has been found in Africa embedded. in the
mineral olivine, and olivine is an important constituent
of the Bald Hill serpentj~ised rocks.

DISCOVERTES OF DlAMOI'\'DS IN TASMANIA.

An incorrect reference to diamonds in Tasmania is made
in Max Bauer's work on ., Precious Stones" (Spencer's
translation, 1904, p. 225), as follows:-

"Tasmania has recently been added to the list of
diamond-producing countries. According to newspaper
reports, a large number of stones were found at the end
of the year 1894 in Corinna, one of the richest O"oldfields
of the island. The re-ported occurrence- caused ~ rush of
diamond-seekers into Tasmania from the Australian
Jl1ailll~nd; many companies for the 8xploitattol1 of the
depOSIts sprang up. but apparellt.lv wit.h no marked
re:;ults," .

··t,
j'
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The rea] facts are that 16. or at most 18, diamonds have
been authenticated. They were mostly about ~-carat in
weight, ODe reaching ~-carat.

These have all been found near Corinna in the Donaldson
Range district, between the Savage and Donaldson Rivers.
In December, 1894, L. Harvey, prospector for the New
Donaldson Sluicing Company, brought to LaUllceston two
diamonds, one of which he stated that he had found in
Sunday Creek, on the west side of Mt. Donaldson, which
flows into the Savage, and the other in Harvey's Creek,
which falls into the Badger, also a tributary of the Savage
River. These were- transparent octahedra, tinted straw­
yellow at the apices.

In the same year the late Mr. Leslie Jolly brought a
diamond back from the same distrier,: this also had the
characteriaotic tinge of yellow at the apices.

Another prospector (Lawson) found five specimens at the
Donaldson Range j the exact locality has not been verified,
but they are believed to have beeu discovered in either
Middleton's Creek or the Badger. They also had the same
tinge at the apices.

In 1906 Mr. T. Batty, of Long Plaill, found a speci­
men in Harvey's Creek. 'It weighed '025 gramme or about
i-carat. It was a brilliant octahedral crystal, tinted faint
greenish-y-ellow at the apices. The crystal faces had the
curves characterist,ic· of diamonds. It contained numerous
fluid cavities of microscopic size.

Another specimen has been recorded from Middleton's
Creek, which flows into the Savage River north of Corinna.

A parcel of g-em sand from near the Hellyer River, in the
Waratah district, was sent to England b), the Van Diemen's
Land. Company ~al1Y years ago, and this was reported to.
contam a small dIamond. It has not been p088ible to ascer-
tain the locality of this sand. .

It is quite a usual thing for diamonds from different fields
and countries to be distinguished by certain differences and
similarities, and one may record the constant yellow apices
as characteristic of the Savage River or Donaldson district
as a diamond province.

I~FORMATlO:N FOR PROSPECTORS.

The few diamonds which have been found hitherto are
sure and certain indications that more remain to be dis­
covered. They were fOURd at a time when nnusual
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XI.-DIAMONDS.

The peridotite rock of the Bl'l.]d Hill possesses additional
interest as being the probahle source of the few small dia­
monds which have been found from time to time in tIle
neighbourhood of Mt. Dona,ldson, near Corlnna, in gold­
bearing wash.

In 1894, L. Harvey) prospector of the New Donaldsol1
Sluicing Company, found a s.mall diamond in Harv~y's

Creek, which hea-ds in the Donaldson Range ann falls mt!)
the Savage River; and another in Sunday ,Creek on the
west side of Mt.' Donaldson. flowing also int.o the Savage.
Lawson found some also in Sunday Greek, and another has
been recorded from Middleton ':! ·Creek, which flow'S into
the Savage River north of Corinna. The respected pro­
spector, Mr. T. Batty, found one in Harvey's Creek in
1906. Mr. W. F. Petterd, in his" Catalogue of the Min­
erals of Tasmania," mentions 16, Dr at the most, 18, stones
as. authenticated. These gems were mostly octahedra,
about one-eighth of a' carat in w~ight, one !e~ching one­
third of a carat. They have a sbght yel10w tJnge at the
apices.

The6e have all been found in the district round the
Donaldson Range between the Sava.ge and Donaldson
Ri'\'er~. The range consists of slates, sandstone, and con­
glomerate of Pre-Silurian age, and no serpentine rock is
known in the neighbourhood. Between the Rio Tinto
Mine and Specimen Reef serpentine is said to exist on Ser.
pentine Hill, but the main exposure of peridotite rock,
from whicn these diamonds were probably derived, is the
Bald Hill Range. A parcel of gem sand from near the
Hellyer River was sent to England by the Van Diemen',s
Land Company many yea.rs ago, and it is said that a small
diamond was detected in it; if so, it most likely came from
the R-lld H,ll massif _ Osmiridium is found associated with
gold in some of the creeks rmlnd, ")H. ~onaJJson., a~d unless
some yet undiscovered seTpe~tme. eXists .there, It seems
likelY that the creeks aTe (hSsectlDg ancIent gravels, to
WhiC1J the Bald Hill peridotites contributed. It is not
probable

l
however, that ~allY stones will come to light

on the osmiridium -field Itself: the chances are greater
10wI:'r down the Savage. \Vh::l,t,ever find!' eventuate will
certainly be casual ones. Prospecting for tbi-' gems would
be an almost hopeless task It is sufficient for the p~e8e?t

mere1\' La dra,w the attention of those who are working m
this region and recommend that a look-out be kept for
diamonds while s'luicing.

XII.--COK
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SUMMARY

E.L. 26/78, Pieman, was granted on 23rd May, 1979, as an exploration lease for
precious stones, specifically diamonds. The lease COvers 1380 sq. km of N.W.
Tasmania and includes the drainage basins of the Donaldson, Savage, Heazlewooc
and Whyte Rivers as well as the lower reaches of the Pieman River (Figure 1).

Following airphoto interpretation and literature review ten bulk stream sediment
samples (averaging 71.3 kg), one bulk tertiary gravel sample (44 kg) and one
bulk beach sand sample (121 kg) were collected from the area.

The samples were initially sieved at Mount Lyell to obtain the 1.68 mm to 0.30 mm
size fractions. Gravity and magnetic separation were carried out in Perth,
W.A., prior to sizing and microscopic examination by an experienced observer.

Most samples contained chromite which may be kimberlitic. No other kimberlite
indicators were found.

Total expenditure on E.L. 26/78 was $ 22 044. No further expenditure is
warranted. The licence was relinquished on 23rd November, 1980.

1
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1. INTRODUCTION

1.1 EARLY HISTORY

The Pieman River area was the scene of a rush in the early 1880's
following the discovery of gold in Middleton Creek. Gold was also
found in other tributaries of the Donaldson, Savage and ~yte Rivers
as well as in patches of Tertiary gravels perched on the intervening
divides and spurs.

Copper, lead, silver and osmiridium were also found in the area but
the alluvial gold attracted most attention from prospectors.

In 1894 a prospector, L. Harvey, while sluicing gold for the New
Donaldson Sluicing Co., found a small diamond in Harvey's Creek and
another in Sabbath Creek (originally known as Sunda y Creek). Further
finds of diamond were made in Middleton, Sabbath and Harvey's Creeks.

Petterd (1910) records 16, or at the most 18, diamonds as authenticated.
All stones showed good octahedral crystallization, with rounded facets,
yellow tinges at the apices and a uniformity of size, nearly all being
0.125 carats with the largest weighing 0.33 carats.

The diamonds were obtained from shallow alluvials during sluicing opera­
tions for gold and osmiridium. It is possible that many more were missed
by the early prospectors who were primarily after the precious metals.

The only reported search for diamonds in the Pieman area was "a pre­
sumably careful examination of Harvey's Creek" which failed to rev~al

any of a larger size than the original small specimens (Petterd, 1910,
p. 64).

1.2 GEOLOGICAL SETTING

The geology of E.L. 26/78 is shown in Figure 2 which is based on the
Burnie 1:250,000 sheet and airphoto interpretation.

Two zones of unmetamorphosed Precambrian sediments, the Rocky Cape
Group and the Burnie Formation, are separated by the Arthur Lineament,
a belt of low-grade regionally metamorphosed schists, quartzites and
amphibolites. The Rocky Cape Group consists of a marine sequence of
laminated mudstone (Interview Beds), quartz sandstones and conglomerates
(Donaldson Group) with minor basaltic lavas and tuffs (Bernafai Vol­
canics), chert (Delville Chert) and dolomite (Savage Dolomite).

Deformation of the Precambrian sediments occurred during the Penguin
Orogeny which produced north-east trending folds. The age of the
orogeny is considered to be about 700 m.y., based upon K-Ar dating of
probably syn-tectonic sodic dolerite intrusions which parallel fold
trends.

Metamorphic rocks of the Arthur Lineament appear to be derived from
the sedimentary rocks and dolerites, and result from shearing and
metamorphism caused by the eastward movement of the Rocky Cape Group
during the Penguin Orogeny (Williams and Turner, 1974).

A thick sequence of turbidite sandstones, mudstones and volcanics
(Crimson Creek Formation) were deposited in a trough which developed
on the eastern flank of the Rocky Cape Block during Late Proterozoic­
Early Cambrian.

The Bald Hill Ultramafic Complex was intruded into the Cambrian sedi­
ments as a tectonically emplaced dismembered ophiolite. The layered
pyroxenites, dunites and peridotites are associated with basaltic
volcanics, dolerite dykes and gabbros with similarities to oceanic
thol eii tes (Rubenach, 1973). Reid (19?l, p. 15) states: "mi croscopical
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examination of slides cut from olivine-bearing rocks (peridotite) of
Bald Hill shows the presence of diamond". This suggests that the
diamonds in the alluvials may have come from zones of locally high
pressures created during deformation of the ultramafics (analogous to
Pavlenko, et al, 1974).

A small patch of Siluro-Devonian Eldon Group sediments occurs between
Bald Hill and the Meredith Adamellite which was emplaced during the
Late Devonian.

Prolonged erosion followed the granite emplacement and ended with the
deposition of glacio-marine sequences of the Parmeener Super-Group
(Williams and Turner, 1974). Although only small patches of the
Permian rocks remain in E.L. 26/78, the flat plateau topography may
represent the pre-Parmeener peneplain, the overlying sediments having
been removed by subsequent erosion. The lack of Jurassic dolerite,
which covers much of eastern Tasmania, may also be due to erosion.

This latter point is significant since the Tasmanian Jurassic dolerite
and the majority of kimberlites throughout the world are postulated to
be associated with the intial breakup of Gondwana land. Therefore
there is little chance that kimberlites of that age will be found in
N.W. Tasmania as they would have suffered extensive erosion along with
the Jurassic dolerite and Permian sediments.

The Tertiary gravels which are found at Brown's Plains, on the divide
between the Savage and Whyte Rivers, are part of a possibly marine
sequence which now occurs discontinuously throughout N.W. Tasmania.
At the western end of Brown's Plains the gravels are silicified and

• overlain by basalt of approximate Miocene age (Twidale, 1957). These
gravels have been worked in the past for gold.

A relative drop in sea level since the Tertiary has given rise to the
present river system which is strongly controlled by the regional struc­
tural trends. Unconsolidated gravels have been deposited at several
terrace levels in the major river velleys (Montgomery, 1894) and are
probably due to a pulsatory fall in sea level (Twidale, 1957).

2. EXPLORATION COMPLETED 1978-80

2.1 RECONNAISSANCE

Bulk samples of panned concentrates were collected from Middleton Creek
and Sabbath Creek during reconnaissance field trips in October, 1978,
and January, 1979 (Table 1). The samples were partly processed by
tabling at Mount Lyell before being forwarded to Associated Minerals
Consolidated at Capel, W.A., where the heavy mineral fraction was con­
centrated. The concentrates were inspected by a consultant petrologist
who reported no kimberlite indicators.

2.2 AIRPHOTO INTERPRETATION

Colour aerial photographs, at 1:15,000 scale, covering most of E.L.
26/78, were obtained from the Tas. Lands Dept. (F598, Burnie Concession,
Runs 26w to 36W). The photos were used to assist in regional geological
mapping, to locate zones of high fracture density, to locate unusual
circular features which may be pipe-like intrusives and to update Lands
Dept. topographic maps with recent logging tracks which were possible
access routes. This investigation was conducted in conjunction with
E.L. 27/78, Donaldson (all minerals).

A small circular feature, about 250 m diameter, was located in the
Sabbath Creek area. Subsequent track cutting and soil sampling revealed
slates and siltstones of the Interview Beds underlying the feature.

,,
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26003'}
Airphoto interpretation also produced minor modifications to the geol­
ogical mapping previously carried out in the Mt. Donaldson-Corinna
area (Spry, 1964) but significant fracture zones were not detected.

2.3 LITERATURE REVIEN

The review of previous data included:

(i) old Mines Dept. reports, chiefly dealing with the alluvial gold
workings and mineral deposits of the Corinna-Waratah district,
with occasional references to diamonds;

(ii) M. Rubenach's Ph.D. thesis On the Bald Hill Ultramafic Complex;

(iii) Company reports, including Renison's airmagnetic and Esso's
INPUT-air magnetic surveys.

Previous geological mapping and air magnetic contours were transferred
to 1:50,000 base maps and compared with the airphoto interpretation.

Zones of high air magnetics correlate with basic rocks of the Bernafai
Volcanics, amphibolites of the Arthur Lineament and the Bald Hill
Ultramafic Complex. All other units gave relatively flat magnetic
responses.

2.4 GEOCHEMISTRY CONSULTANT'S REPORT

A geochemistry consultant was contracted to report on reconnaissance
geochemical techniques for diamond exploration. The main points of
the report (Marshall, 1979) are included as Appendix 1.

2.~ BULK SAMPLING

Twelve bulk sediment samples were collected during March-April, 1980
(Table 2; Figures 3 to 5). Ten bulk samples came from streams and
rivers (average 71.3 kg), one from Tertiary gravels outcropping along
the Corinna Road (44 kg) and one from beach sands at Pieman Heads
(121 kg).

At the sampling points the sediments were sieved to -6 mm. In the
case of stream sediment samples the material came from likely heavy
mineral traps (crevices, bars, etc.) at several points over a length
of 1-2 km of the stream course.

The areas chosen for sampling can be grouped into two categories:

(i) streams draining Ultramafic rocks - Jones Creek, Roaring Mag
Creek, Heazlewood River, White River, Nineteen-Mile Creek,
Loughnan Creek;

(ii) Streams draining alluvial deposits - Sabbath Creek, Middleton
Creek, Harvey's Creek, Longback Creek, and the 8rown's Plains
Tertiary gravel deposits.

The Pieman Heads beach sands were taken to obtain a "regional" sample.

2.6 Sfu~PLE PROCESSING

To reduce the weight of the samples for shipping they were sieved at
Mount Lyell to extract the 1.68 mm to 0.30 mm size fraction (-10# +50#
8.S.S.). This fraction was based on a consultant's experience with
kimberlite exploration in W.A. where indicator minerals are generally
coarse-grained (see Appendix II).
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TABLe 1

~ECONNAISSANCE BULK SAMP~ING, 1978-79

Samp1 e No. Location Sample Type 'tleight Fraction

24601 Middleton Creek Panned Cons. 5 kg -10 mm

24602 Middleton Cr8ek Panned Cons. of 24601 100 g - 2 mm

24603 Sabbath Creek Pan:1ed Cons. 18 kg -10 mm

24604 Sabbath Creek Panned Cons. of 24603 100 g - 2 mm

24605 Sabbath Creek Panned Cons. 5 kg - 2 mm

24606 Sabbath Creek Tabled mids of 24605 1 kg - 0.5 mm

24607 Sabbath Creek Tabled Cons. 0 f 24605 500 g - 0.5 mm

TABLE 2

BULK SAMPLING, 1980

Weight

Sample No. -6 mm 1.68-0.3 mm

24608 Middleton Creek 86 kg 30.5 kg

24609 Sabbath Creek 99 37

24618 Brown' 5 Plains 44 17

24619 Jones Creek 67 16.5

24626 Roaring Mag Creek 65 21.3

24637 Heaz1ewood River 74 17 .5

24639 Whyte River 67 20.5

24642 Nineteen-Mil e Creek 54 14.5

24643 Harvey's Creek 60 16.5

24650 Loughnan Creek 73 21

24653 Pieman Heads 121 92.5

25712 Longback Creek 68 23.5



SAMPLE PROCESSING, OBSERVED FRACTIONS

Fraction Intervals *
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Sample No.

24608

24609

24618

24619

24626

24637

24639

24642

24643

24650

25712

* A = 2.0
B ; 1.0
C = 0.8

1.0 mm
0.8 mm
0.5 mm

Non-mag

A, a, C

A, B, C

A, B, C

ABC

A,B

A, B, C

A,B

A, B, C

A, B, C

TAaLE 3

9 Amp Mag

A, B, C

A, B, C

Sample not split

A, B

Sampl e not spli t

2G003G

5 Amp Mag

A, B, C

A, B

A, B, C

A, B

A, B, C
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3.

The samples were fo"warded to werth Metallurgical Laboratories, W.A.,
where heavy mineral concentrates were prepared by gravity methods.
The concentrates were then split into magnetic and non-magnetic frac­
tions, some of which were further screened into various size fractions
to reduce the volume of each sample to be observed (Table 3).

2.7 RESULTS

The samples were examined by i~rs. Christine Deyl e, a contract mineral­
ogical chserver .,ho was trained and worked for Tanganyika Holdings.
Details of her report are included as Appendix III.

In summary, most samples contained chromites which may be kimberlitic.
The identification of possible pyrope garnets in sample 24650 (Loughnan
Creek) was not confirmed by Geoff Blackburn, a consultant petrologist,
who reported that they are either rutile or ruby. Apparently the ident­
ification of kimberlitic chromites is also subjective as they vary from
place to place.

CONCLUSIONS

The bulk sampling programme on E.L. 26/78 has failed to detect a kimberlitic
source for the diamonds reported to have been found during gold-sluicing
operations around the turn of the century.

Geologically, N.W. Tasmania does not appear to be favourable for the forma­
tion of kimberlites, which require a stable, thick continental crust.
Ferguson, et al (1979) state: "it is unlikely that diamondiferous 1<imber­
lites of Permian or younger age exist in most of south-eastern Australia.>
Also, the amount of erosion since the Mesozoic would have removed richer
upper levels of a kimberlite pipe. The report of diamondiferous "peridotite"
frorn Bald Hill (Reid, 1921) may also suggest that the diamonds may not have"
come from a true kimberlite, but instead were formed in zones of high
stresses created during folding of the ultramafics (analogous to Pavlenko,
et aI, 1974). Such occurrences would probably not yield any diagnostic
heavy minerals apart from diamonds themselves.

It may also be possible that the grain size chosen for microscopical exam­
ination, which was based on West Australian experience, was too COarse under
the local conditions of high rainfall and steep terrain. However, examina­
tion of the -0.5 mm fraction would prove to be both difficult and time con­
suming, and therefore costly.

EXPENDITURE

Table 4 shows the total expenditure on E.L. 26/78 during the period 1978-81.

It appears, then, that the chances of discovering an economically viable
diamond deposit in N.W. Tasmania is remote and any further exploration would
be difficult and costly. Therefore it is concluded that E.L. 26/78 does
not warrant any further expenditure.

I
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TABLE 4

E. L. 26/78 E:<PENDITU,lE,

Salaries and Aages
Burden Charges
Access
Geochemistry
Materials
EQuipment and Facilities
General Costs
Indirect Cost.s

TOn L

1978-81

9 302
3 572

706
2 285
1 933

765
2 468
1 013

$ ?2 044
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As a cautionary note, there remains the possibility that the
16-18 small alluvial diamonds found in auriferous alluvials
within EL 26/78 (Twelvetr'ees, 1918) were derived from erosion
of the folded ophiolite sequence, rather than from any kimberlite
intrusive, with its characteristic geochemistry and indicator
minerals: See the later discussion on Pavlenko I s paper, (enclosed,) .
Classical kimberlites occur in pipes as groups or clusters,
probably related to deep seated zones of weakness in stable
continental platform areas. (Nixon, chapter 1).

1. Kimberlites are most likely to occur along, or nearer, to
areas of greatest crustal fracturing, which may be expressed
as zones of statistically greater fracture,trace density.

Thus sampling density and field examination should be
biased toward zones of increased fracture trace density,
cross-cutting features and dykes. Other favorable loci are
lithologic boundaries, particularly whe~e unconformable.

Thus a prime recommendation is that a detailed photo-
geologic study be carried out to define likely loci
for kimberlitic intrusives .

Sampling should concentrate preferentially in these areas,
which should be more directly related to a source area and
therefore less likely to be diluted by barren components.

2. Kimberlitic dykes; if located, can be important tracers
for pipes.

There are 3 types of kimberlitic dyke association, according
to the associated heavy mineral suite. (Nixon, chapter 2).

al ilmenite + olivine.

bl ilmenite + garnet.

c) olivine.'

Kimberli tic dyke wash produces olivine (yellow-green, glassy) ,
+ enstatite, bronzite, ilmenite, sporadic garnets of
'various colors (green, red, viOlet, orange), chrome diopside

(green) and chromite, from disaggregated ultrabasic and
eClogite nodules.

Thus it is important to examine all heavy mineral concentrate
prior to magnetic separation, with a binocular microscope
and also with a petrographic microscope, using refractive
index oils, for mineral identification.

It would also be worth-while using UV light examination of
heavy minerals under the binOCUlar microscope, to look for
scheelite and fluorescent diamond.

SUGGESTIONS FOR KHlBERLITE EXPLORATION, EL 26/78
N. J. MARSHALL - GWCHE!J,ISTRY CWSULT'dH

[0260039APPENDIX I
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3.

4.

5.

6.

7.

2H0040 11

All stream cobble lithologies should be noted in the course
of sampling, as well as the geology of adjacent outcrops.

Sampling should be designed to collect material from drainage
basins consisting, as much as possible, of only one rock
.type - mixed sources introduce contamination problems,
dilution by. more "barren" material, and complexities in
interpretation.

Illustrations in the Nixon monograph show large (up to
30 em diameter) rounded, gneissic xenoliths of basement
rock. .

Kimberlitic nodules can consist of ultrabasics containing
olivine, enstatite, R.right green chrol11e_..9J.Q.l2E.Jde, ~hromiJ;..e
and wine red-pyrope garnet. Such nodules can weigh 10 kg ••
or more, are ovoid, and have resistant minerals (eg garnet)
protruding from a worn, polished surface. They are in fact
deep crustal xenoliths.

Monomineralic nodules usually of pyrope, also occur in
the + 1 cm·fraction; other nodules include pale, grass green
enstatite, brown bronzite, olivine, and chromite octahedra.

It is emphasized that in the environment of W. Tasmania, a
skilled geologist. equipped with a hand lens should examine
float samples for possible kimberlitic xenoliths, which
would survive in the stream debris. ie) do not rely entirely
on panned concentrates of the finer fractions •

Such detailed observation would also aid in interpreting
drainage basin lithology, and hence in evaluating geochemical
and petrological stream sediment results.

The whole heavy mineral fraction should be sized to several
fairly narrow limits, prior to magnetic separation at Capel
using a Cook separator.

The heavy mineral fraction should be analyzed by XRF methods
for Nb, Ni, Cr, Ba, Sr, Th, Zr, P, and.TiO Z• La and Ce
analyses would forma useful back-up.

Unpulverized splits of each fraction should be retained
for electron probe work if required at a later stage.

In addition, analyses for Sn, Mo and Ware desirable for
the possibility of detecting such mineralization in its
own right.

Such chemical analysis is far cheaper than labor-intensive,
and therefore expensive, petrological examination, and is
sufficiently comprehensive, in my opinion, to identify
source rocks of kimberlitic affinity. Petrological
examination should then proceed as follow~up, on these.

It is also important to weigh the concentrates, and each
representative fraction (various magnetic fractions),
relative to the weight of original sample.
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8. Prior to magnetic separation, the magnetite fraction should
be removed with an Eclipse type magnet, weighed (to
normalize data as percentage of total HM fraction) and
analyzed for base metals, with a view to defining base
metal mineralization. - see report by N.J. Marshall, April,
1979 "Geochemical Exploration for Base Metals, Nest Coast
Tasmania, pages 2, and 10-12.

9. The ilmenite fraction from the Cook separator should be
analyzed at Capel for Mg and Ti to identify picro-ilmenites.
The garnet fraction should be analyzed to look for high
Mg and Cr, and low Ca - pyrope garnet.

Chrome diopside is an important indicator of distinctive
appearance, as is any lilac garnet exhibiting an alexandrite
effect.

10. Interpretation of such chemical analyses is facilitated-
• where sampling is within one rock type.

Where mixed ,source rocks occur, electron probe analyses
(comparatively expensive) are required to identify, say,
a few Mg rich ilmenite (picro-ilmenite) grains among a
predominance of normal ilmenite grains from basalts and
other mafic/ultramafic rocks.

11. When applying geochemical techniques, as suggested by
Gregory and Tooms, (1969), we must bear in mind the
anticipated contrast of elements relative to the rock types

, occurring in the area.

The following phased approach is suggested for consideration, on
EL 26/78 be'aring in mind problems of access, and the expense of
heavy mineral sampling and SUbsequent treatment and data
acquisition. Also significant, is the rapid dilution by barren
material in this rugged terrain, requiring ,a comparatively high
density (and hence cost) of even bulk heavy mineral samples if
kimberlites of only a few tens of meters of surface exposure are
to be located. .

1) Areas of recorded diamond occurrence: Middleton's Ck.,
Sabbath Ck, Harvey's Ck. Heavy mineral bulked composites
as described in letter of June 13th. These are high priorit
areas, in view of the documented occurrence of diamonds.
Weigh concentrate, and relate to initial sample weight.
Split into two halves - one to retain. Other half to be
further split for pulverizing and chemical analysis for
Ni, Cr, Zr, Nb, Ba, Sr, Th, P, TiOZ' La, Ceo
Other portion to be put through magnetic concentrator ­
examine fractions petrologically, and electron probe the
ilmenite and garnet fractions for picro-ilmenite and pyrop€
indicators.



b)

a)

Mouth of Pieman R.. and junctions of Donaldson R.,
Savage R., and Whyte R. - ie) 4 samples.
Large (100-200 kg.) bulk samples of -1 em. collected
over a km or so, to be treated as above.
The mouth of the Pieman R. should be sampled where there
is some wave sorting and/or tidal sorting influence to
concentrate placer minerals.

Incidentally, any chromite rich nodules, or black,
natural heavy mineral chromite accumulations, in
streams, should be sampled and tested by fire assay fo~

. platinoids of the alpine ultramafic association.

Any areas of anomalous geochemistry in the above ela"en
in association with Ni and Cr, should then be bulk
sampled (as described in letter of June 13) for hea~'

minerals. These samples should then be examined
petrologically, and magnetic separates of the ilmenite
fraction and garnet fraction (checked petrologically)
analyzed (XRF) to identify picro-ilmenite and
pyrope.

....

Heazlewood River Complex and any other Ni-Cr source
areas located by above approach:

Analyze stream sediment samples for P20S' Ba, Nb
( + Ni, Cr), La, Ce (XRF) (NB Ba may also accumulate
in ~m coated stream pebbles).
In the absence of orientation data, to "play safe"
both - 10 + 20*, and - 80* should be collected and
analyzed.
I would expect P20S' Ba, Ni and the rare earths to be
concentrated as· hydrolyzates in the finer, clay
dominated fraction, (also, to a certain extent Nb),and
Nb, Ba and Cr should concentrate in the coarser fractic:
At this stage, sampling at intervals of the order of
~ km is advocated. (within outlined Ni-Cr source areas)

subject to orientation studies from the Heazlewood
River Complex drainage,. one could sample Fe-Mn nodules
in streams on a more regional basis, for Ni to define
ultramafic source areas, rather than.using conventional
stream sediments.

13

Remainder of EL 26/78, concentrating on photo-geological~y

anomalous zones.
-80* stream sediment (conventionai) geochemistry for
Ni and Cr to locate ultramafic associations away fron
the known. Heazlewood River Complex, area. .
Sampling at 1 km intervals, or less where side
tributaries are encountered in the course of samplin~.

If base metals are also of interest, then Cu, Pb, Zn
should also be analyzed, or one could use the
approaches advocated in my April 1979 report for base
metal exploration in W. Tasmania.

*

d)

c)

3)

2)
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If the drainage lithology is multiple, and petrological
examination shows that magnetic separates are not
virtually monomineralic, then electron probe analyses
is required.

N.B. The magnetic response of picro-ilmenite should also
be established - it may not report in the normal
ilmenite fraction.

12. Finally, should any kimberlitic source be indicated, follow­
up sampling would enter the next stage of exploration -
base of slope and ridge and spur soil sampling, followed
by grid sampling.

13. Rock chip samples of outcrop and float will, if kimberlitic,
• in this unweathered environment be recognizable by texture

and mineral assemblage.
A useful field test for "ultramafic" rocks to check .
kimberlitic affinity might be to apply concentrated acid.
Kimberlites are high in carbonate content, and narrowing
down to carbonatites + kimberlites is sufficient at this
stage of exploration. .
A mOre diagnostic geochemical test would be a Ni-Cr-Nb-Zr-P
etc. association, and, of course, petrology.



MINERALOGICAL EXNHNATION OF HEAVY MINERAL CONCENTRATES
FOR DIJIMOND INDICATOR MINERALS

Generally speaking it can be said that kimberl itic minerals are coal'se gr,iined and
hence should appear in the coarser fractions of the stream sample. (It is also
true that the number of indicator grains increase as size fraction decreases.)
Fortunately, the coal'ser size fractions are relatively quick to observe. It is
suggested that for routine work you observe the -l.Omm + 0.8mm size fraction ahd
for more sel'ious vlOrk the -O.8mm +0 .5mm fraction.

SlJlitt'ing the sample magnetically will reduce the sample bulk considerably.
Kimberlitic pyropes occur near the non magnetic end of the scale and kimberlitic
ilmenites occur near to the middle of the scale. It is possible to split out
small fractions of original samples which will contain the indicators. Recovery
C,lnnot be gual'onteed to be perfect as llith all metallurgical processes hOl'lever I
believe thee time and cost considerat.ions of an explol'i1tion progr~JIIlne need to be
balanc2d i:<lJinst the need to 1'~,::)Ver every gl'ain, Th" vat'ious lila~liot;c s"tti~gs

vary froll: instrument to irstru:npTil:. Fur·ther dati:: Cill) he provic1ed sr.iHild yeli.! need it.

I can sympathise with you on this problem as unless you have sufficient v;orl~ to
justify the full time employment of a mineral observer it can be difficult
and expensive to get the samples treated.

ProblE'Jll one conCC1'ns sample size. If the sample is large it, will take many
hours to observe each grain in' the sample. I understand that some of your heavy
mineral samples are currently several kilos in weight which could mean 40 - 50
hours observation for each sample, i.e. high cost and a very slow process. The
only solution is to reduce the sample bulk by splitting. This can be done in
various ways but preferably samples should be split in sl1ch a manner so that
the indicator minerals are concentrated in the portion to be observed. Hence,
ilormal splitting methods (Jones Riffle Splitter, quartel'ing) etc. are out. T\'IO
better methods (ire:

(i) splitting by sizing, and
(ii) splitting by susceptibility.

I prefer a combination of both methods. Neither of these methods will guarantee
tha t 100% of the i nd i ca tors wi 11 end up in the sampl e porti on to be observed,
however, experience has shown that with care recoveries of indicator minerals
into selected size and magnetic fractions should be much greater than .95%.
(There is probably a much greater loss of indicator minerals during the concentl"ating
process) .
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G, V, BL,\C:<BURN GEOSEI<vI CE

p,O, BOX 6
GLENFORREST, W,A, 6071

APPENDIX II

Dear Kei th,

Mr. Keith Well s,

Exploration Manager
Goldfields Exploration Pty. Ltd.,
643 Murray Street, .
WEST PERTH, W.A. 6005
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~: Identification of pyrope garnets not verified by G. Blackburn,
Consultant Petrologist.

Microscooical OCservations of H~avy Mineral Concentrates
by C. [A)yl0, Contract Nineraloqi::al Observer
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Sampl e No.

24608
(Middleton Creek)

24609
(S"bbai;h Creek)

24618
(Brown's Plains)

24619
(Jones Creek)

24626
(Roarin~ Mag Creek)

24637
(Heazlewood River)

24639
(Whyte River)

24642
(Nineteen-Mile Creek)

24643
(Harvey's Creek)

24650
(Loughnan Creek)

Fraction

Non-mag, 0.8-0.5 mm

9A mag, 0.8-0.5 mm

Non-mag
9A mag

Entire sample

All fractions
Non-mag 0.8-0.5 mm

Non-mag

Non-mag

5A mag

Non-mag 0.8-0.5 mm

Non-mag 1.0-0.8 mm

5A mag 2.0-1.0 mm

Non-mag
5A mag

Non-mag

9A mag

Non-mag 1.0-0.8 mm

Non-mag 0.8-0.5 mm

5A mag

<) (' 0 /) ;J ~;
~.;O \. -~ ."1.- 't.'

Observation

Chromite, probably kimberlitic,
broken octahedron, lustrous cen tre,
pitted surrounds, dull surface.

Predominantly chromite, many
possibly kimberlitic. One grain
looks like picroilmenite.

Zircon-like grains, probably topaz.
Full of octahedra of chromite,
many slight!y rounded-pitted with
lustrous core; could be kimber­
litic.

A great number of (probable) topaz.
Chromites are mostly matte, pitted
surfaces; could be kimberlitic.

Numerous chromites
One grain which could be olivine.

Few chromites.

Number of chromites, mostly
octahedra a~d a few twin octa­
hedra. No definite kimberlitic.

Number of chromites.

One bright green grain, like
chrome diopside although possibly
not emerald enough in colour.
A few chromites.

One unknown grain, orange,
blocky, no fluorescence.

A few chromites.

A number of chromites
Few chromites

Small number of chromites
One red grain, possibly pyrope?

A number of possibly kimberlitic
chromites.

One orange garnet, possibly pyrope.

Purple pyrope? One orange-pink
pyrope? 3 garnets.

Few chrcmites.
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A total of 71 stream sediment, soil and rock chip samples were

collected from the Toner River and Sabbath Creek - Corinna areas,

and assayed for Cu,. Pb, Zn, Co, Mn, !Ag, Fe, Sn, W03, Mo, Au and S.

No apomalous zones were detected but the sampling was not thorough

enough to conclude that the area holds no potential for economic

mineralization.

260055
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SUM MAR Y

E.L.27/78, Donaldson, was granted on 22nd January, 1979, as an

exploration lease for all minerals. The lease covers 172 sq. km

in the vicinity of the Donaldson River, N. W. Tasmania.

Data compilation involved a review of past exploration by Renison

and Esso, University of Tasmania mapping and airphoto interpreta-

tion.

Total expenditure to date amounts to $8,679.

1.



1.3 ACCESS

1 . 2 TOPOGRAPHY

1.4 PREVIOUS EXPLORATION

E.L.27/78, Donaldson (all minerals) was granted on 22nd January,
1979. The lease covers 172 sq. km and is situated in the
Donaldson River region of N. W. Tasmania (Fig. 1).

2600GG

Most of the area is covered with mature eucalyptus and myrtle
forests which have been exploited for timber. The north-west
portion, around Toner River and Mt. Vero, is covered with button­
grass and low scrub.

TI1e major access route to the area is a gravel road from Savage
River to Corinna. Logging tracks, accessible to four-wheel-drive
vehicles, lead from this road to the banks of the Savage River
and Sabbath Creek. A helicopter was utilized to gain access to
the Toner River and Longback Creek areas.

During the late 1950's and early 1960's Department of Mines and
University of Tasmania geologists conducted mapping programmes
in the Corinni3.-Zeehan-Pieman Heads area (e.g. Spry and Ford,
1957). '

Attention was drawn to the area in, the early 1880's following
the discovery of alluvial gold in Middleton Creek. Gold was
sluiced from several creeks in the area, more notably Middleton
Creek, Sabbath Creek, Savage River, Whyte Creek and the terraces
of gravels which occur at several levels in the major river
valleys. The township of Corinna was the main depot for the
gold field.

The major topographic feature of E.L.27/78 is the Donaldson
River which flows roughly southwards into the Pieman River about
6 km downstream from Corinna. Savage River cuts across the
south-east corner of the lease.

The area was thought to have potential for stratabound tin­
tungsten-sulphide deposits (replacing dolomitic sequences) and
strataform base metal deposits (associated with intermediate
volcanics). Alluvial gold deposits were of secondary interest.

The lease was explored in conjunction with E.L.26/78, Pieman
(precious stones); the bulk of the field work was conducted
during March-April, 1980. Base camp was established at Corinna.

Furing 1907-11 T. B. Moore led a Mt. Lyell exploration party
which examined occurrences of copper min."ralization in the
Toner River - Mt. Hadmar, Norfolk Range and Balfour areas.
The mineralization was repc>rted to contain pyrite-chalcopyrite
with minor bornite, chalcocite, tenorite and native copper,
primarily aligned along shear zones and other fractures in
schists (Moore 1909-11) • Grades in excess of 20% Cu were
recorded for some samples but tonnages were not sufficient to
'darrant mini:1g.

Resistant ridges of quartzite rise sharply from flat plains
underlain by shales and dolomites. In,the south-east portion

• rapid erosion by the major streams has deeply dissected flat­
topped ridges which were once a Tertiary peneplain.

1.1 TENURE

INTRODUCTION'"II.
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Pickands Mather and Company International (P.M.I.) conducted
regional stream sediment sampling programmes over much of
the West Coast in the early 1960's but do not appear to have
followed up anomalies detected in the Corinna area.

Between December 1970 and December 1972 the area was covered
by E.L.'s 48/70 and 49/70, both of which were explored under
a joint venture agreement between Australian Consolidated
Industries (A.C.I.) and The Consolidated Syndicate (Mt.
Lyell, Renison and C.G.F.A.). Apart frOTIl a regional aero­
magnetic survey, with flight lines spaced at approximately
650 m, the work concentrated on tin and tungsten prospects
associated with the coastal granitic intrusives.

Esso Australia Ltd. took up the area, under E.L.2/73, in
January 1973. Geoterrex operated an airborne magnetic and
electromagnetic (INPUT) survey over E.L.2/73 in March 1973.
Several lI"high qualityll E.M. responses were produced by black
shales in a north-trending zone within Precambrian sediments
(Neale, 1974). Most of these anomalies were checked on the
ground.

1.5 GEOLOGICAL SETTING

E.L.27/78 is underlain by the Rocky Cape Group, a sequence
of unmetamorphosed Precambrian sediments l intermediate to basic
volcanics and dolerite intrusives (Figs. 2, 3). Spry and
Ford (1957) and Spry (1964) mapped the sequence in the
Corinna-Zeehan - Pieman Heads region but the remainder of
E.L.27/78 has been poorly mapped.

The stratigraphic succession revealed along the Pieman River
"is as follows (Spry, 1964):

Top Savage Dolomite
Delville Chert

? Unconformity
Bernafai Volcanics
Corinna Slate
Donaldson Group
Interview Slate and O'".1artzi te
Oonah Q~artzite and Slate

Igneous rocks include: Precambrian dolerite dyke swarms,
mainly occurring intrusive into the Interview Slate and
~".1artzite; Devonian granitic intrusives, which are found in
a belt along the coast and as a large batholith in the Mt.
Meredith Range; Tertiary basalts, which,' along with Tertiary
gravel deposits, occur in patches along ridge tops •

•
The only recorded mineralization in the area is the structure-
controlled pyrite-chalcopyrite deposits in the Toner River
area. They occur in E-W oriented shear zones, sometimes
associated with extensive quartz veining, within slates and
siltstones of the Interview Slate and Quartzite. Neale (1974)
also reports ubiquitous pyrite in black slates of the same
formation.

Structural elements trend roughly NE in the southern part of
the lease, and NNE in the northern part; The Interview Slate
and Q'lartzite forms a broad anticline but cleavage is related
to minor folds which are not genetically related to the major
structure (Spry, 1964). The Corinna Slate and succeeding
formations occur in a faulted block bet.ween the Donaldson
Group (to the west) and the metamorphosed ~Vhyte Schi st (to
the east). '1'1"1e Corinna Slate occurs in the core of an anti­
cline, flanked by Berni'.lfai Volcanics. The Savage DololOi te
C)CCl1r~ in;;, (~i:~:-",r.·:.; n;·ll ~~+-rllr_~j-·'11""0 CTI""'; (~ .'1'



1. Introduction

2. Stream Sediments

GEOCHEMISTRY

Total extraction (Tx)
Cold extraction (Cx)
Hydroxylamine-HCl digestion (H/H).

-80#
-80#

-10#+80#

The samples were assayed for Cu, Pb, Zn, Mn, Fe, Co, Sn, As,
W03 and Mo. Three panned concentrate samples collected for
the E.L.26/78 programme were also assayed for Sn, As, W03
and Ho.

Of the 34 stream sediment samples collected, 11 came from
the To~er River area and 23 from the southern portion of
the lease. The fractions assayed were:

During 1978-30 34 stream sediment, 24 soil and 13 rock
chip samples were assayed for Cu, Pb, Zn, Co, Mn, ~Ag,

Fe, Sn, W03, As, Mo, AU, S. Most samples ·came from the south­
ern portion of the lease, between Corinna and Sabbath Creek.
A few old prospectors' workings in the Toner River were also
chip sampled.

Between these two occurrences Delville Chert float was found
on the west bank of the Savage River.

Massive grey to cream dolomite was found in the bed of
Sabbath Creek, east of the Mt. Donaldson Range. In places
the dolomite contained small lenses of pyrite. One 1.2 m
thick lens of massive pyrite was associated with nearby float
of gossanous ironstone which was traced along strike for
about 100 m. In Guthrie Creek, about 300.m upstream from the
Savage River, dolomite was found faulted against pyritic
black shales which probably belong to the Donaldson Group.
Occasional black siliceous bands in the shales resemble the
Delville Chert.

Because of the scarcity of outcrop the area was. not thoroughly
mapped. Outcrop details were recorded during the stream sedi­
ment sampling programme.

GEOLOGY 2 GOO 5 8

Spry's (1964) interpretation map was used as the geological
base for the exploration programme. This was amended by
airphoto interpretation (F 598, Burnie Concession, 1:15,000,
colour photos) and the minor amount of geological mapping.

Near Doodie Creek Bernafai Volcanics are well exposed along
the banks of the Savage River and in road cuttings nearby.
Although primary textures are virtually destroyed by a strong
foliation and alteration the rock resembles a green fine­
grained andesite with small elongated phenocrysts of plagioclase
and mafic minerals replaced by chlorite. In nearby stream
sediments light green epidote is common.

~Further north near Timb's Creek a 10 m waterfall consists of
a grey slate or fine-grained tuff which contains large (up
to 28 em) angular clasts of a· light green volcanic which also
contain disseminated blebs of pyrite-pyrrhotite.

2.1

2.2
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C:-~ 3. Soils

CONCLUSIONS

23 soil samples were collected from the Sabbath Creek area:
18 from a track cut up the northern side of the valley to
a circular airp~oto feature and 5 from an area near an out­
cropping lens of massive pyrite in dolomite.

workings and
They were

+ ._Sn, As, W03

values were 15 pp'11 Cu, 15 ppm Pb, 30 pp'11 Zn,
ppm Co, 25 ppm Sn, 20 ppm As, 20 ppm W03 and

Background Tx
100 pp'11 Mn, 5
25 ppm Mo.

All other samples gave insignificant assays.

There were no strongly anomalous samples, highest values
obtained were 95 ppm Cu, 70 ppm Pb, 180 ppm Zn, 1250 ppm
Mn, 50 ppm Co, 50 ppm Sn, 45 pp'11 As, 40 ppm W03 and 70 ppm
Mo. Samples from creeks draining the Bernafai Volcanics
showed higher backgrounds for Cu (60 ppm) and Zn (70 ppm).

The Toner River samples were either random mine dump and
trench samples (24692, 24693, 24695, 24698) or picked samples
of mineralization (24694, 24695, 24699). Sample 24696 came
from a 5 cm wide lens of pyrite-chalcopyrite in the E wall
of a N trending trench at the Copper Reward workings. It
returned values of 12.210 Cu, 37 pp'11 Ag, 2.5 ppm Au and 22.310 S
The random dump samples averaged about 1.2510 Cu, 6 ppm Ag,
<; 0.1 pp'11 Au and 1. 610 S.

7 rock chip samples came from the Toner River
6 came from the southern portion of the lease.
assayed for Cu, Pb, Zn, Ag, Au, 5, Mn, Co, Fe,
and Mo (Appendix C).

4. Rock Chips

•

The samples were sieved to -80# and assayed for Cu, Pb, Zn,
Ag, Mn, Co, Sn, As, W03 and Mo (Appendix B). The only
assays of note came from a 125 m wide zone along the cut
track underlain by what appeared to be a weathered intermedi­
ate volcanic. Highest values were 154 pp'11 Cu, 130 ppm Pb,
106 ppm Zn, 2 ppm Ag, 35 ppm Sn, 60 ppm As, 40 ppm W03 and
50 pp'11 Mo.

Exploration completed on E.L.27/78 during 1978-80 failed to detect any
anomalous zones which may be due to economic mineralization. However,
exploration to date has not been very thorough; most field work was
aligned towards the E.L.26/78 programme. More attention could be
paid to the dolomitic sequences near Sabbath Creek and the Bernafai
Volcanics near the Savage River.

The copper mineralization near Toner River is not likely to prove to
be economic at depth. Surface indications suggest that it is patchy
and localised along structural elements. The surface exposures were
thoroughly examined by T. B. Moore during 1907-11 and Esso's INPUT
survey failed to obtain any response, despite the fact that such
mineralization is usually conductive.

3.
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tt Values in ppm unl ess otherwise indicated %SM-IPLE ·80 Tx.
Nu.'.ffiEH Cu Pb Zn i'<1n Co Sn As W0":l Mo Fe

24645 6 10 5 - - - - - 25 0.3

24646 18 20 60 210 10 35 35 20 10 2.0

24647 7 10 40 30 - 20 40 - 15 0.5

24648 12 40 100 260 25 30 20 40 20 2.9

24649 14 30 65 280 15 10 15 - 30 2.3

24654 33 30 160 120 25 25 5 - 20 2.8

24655 17 10 65 ?50 25 50 40 - 45 2.1

24657 18 10 11 80 - 20 - 20 55 1.0

24659 15 10 58 210 - 15 35 - 35 1.5

24661 8 10 17 120 - 25 25 - 45 0.4

24662 50 30 65 620 25 25 25 - 70 3.2

24663 55 20 58 820 50 30 35 - 40 4.6

24666 57 10 49 580 30 25 15 40 55 3.9

24667 64 10 125 1250 30 30 - - 25 4.8..
24669 72 10 21 120 25 30 20 20 45 1.8

24670 10 - 22 600 Id 15 20 - 15 1.9

24671 9 10 40 250 10 10 - - 15 1.6

24697 7 - - 110 - 35 - - 5 0.5

25701 10 10 15 70 - - - 20 5 1.2

25702 11 - 12 70 - 10 10 - 5 0.8

25703 6 - - 60 - 25 - - 10 0.4

25704 5 10 - 60 - 25 30 - 20 0.4

25705
.

1.69 - 25 100 - 10 10 - 20

25706 7 10 10 70 - 25 5 - 15 0.8

25707 16 20 7 90 - 35 - - 10 0.8

25708 12 20 8 60 - 30 - - 15 0.5

25709 5 10 16 80 - 30 - 30 15 1.6

25710 - 10 6 70 - 30 5 - 10 1.1

?5714 - - 5 80 - 20 - - 20 0.4

25719 95 70 180 870 45 35 45 30 10 4.65
I

25720
I

540 20 25 30 20 1.86I 40 50 90 -
I

, ?57?'3
!

7() I() 60 103:) I 40 '30 3') 10 3.85
I - i



in ppm unless otherwise indicJtcri -lO~ + 80" H/H. rom in solution

Co

.17

.50 28.0

Mn Fe

.98 2<1.0 .17 0
(.0

9.6 5.7 .13 c:'.~

13.2 9.5

Zn

.17

.37

.15

1.08

Fe%

.22

.22

.16

.19

7

Co

18

20

160

140

Zn

24

47

32

10

Pb

'1alues-80" ex

24645

IM6

1647

4648

37 200 16 .35 .26 10.6 20.7 .26

24654

1655

12 38

10

30

160

6

10

.29

.27

1.06

.35

5.36 40.0 .24

21.7 24.9 .95

1657

24659 15

20

170

.07

.23

.28

.28

4.21 24.7 .07

19.2 8.8 .11

9 120 .13 .47 23.5 6.6 .15

246,,2

1663 7 12

500

460

13

17

.49

.48

.36 80

.19 130

15.4· .81

8.4 1.53

1666

24667

1669

1670

_ 671

7 10

6

12

250

360

40

340

190

7

11

6

.23

.24

.17

.39

.29

.27

.31

.19

.17

.11

110

190

4.3

64

19.5

7.9

15.1

28.6

19.9

3.8

.81

.57

.48

.11

1679

25701

1702

i 703

~704

6

.07

.10

.12

.08

.05

.01

.33

.32

.10

.30

.72

.61

.42

.12

26.0

21.0

18.4

19.3

16.0

18.7

12.4

22.0

16.7

26.8

36.8

33.5.16

.45

.43

.40

.43

I ~::
I 49 4.0.1"1 I
i 85 5.0 .3:> I

T i 280. I (0 1 O'
•. ,_"LI ~_'_~~'- !

.11

.22

.16

.04

.09

.34

.38

i

Ii
I

.30

• ? ~-~

.57

.14

.12

.19

.09

.24

.08

.11

5

,.
J

15

I

I
I,
_1-

360

650

10

27

20

50

20

60

50

7

10

22

30

I'll c:

25'1J.4

171'1

1708
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APPENDIX A rc~nt.) - 8CNALCSCN STi'l"AM SEDI."EOITS

10.

•

H/H: Zn-O.Ol ppm; Co-O.Ol. All OJ and Pb values <0.01 ppm for 209
in 40 ml.

= Less than detection limitI
I,
I
I
I
I
I
I

-J
I
I
I
I
I
I
I
~

Ix, Cx:

.,.

Ou-S ppm; Pb-10; Zn-S; Mn-10; eo-5; Sn-5; As-5; W03 -20; Mo-10;
Fe-O.Ol%



24674 - 24691 come from the access track cut from S~bbdh Creek to an airphoto
circu13r feature. The trock was sJmoled at 25m intervals (24674
at 00 on thc I;orth bank of Sabbath C~cek, 24691 at 425m).

Ag-2; 1'In-lO; 5n-l0; As-5;

n.a. = not assayed

Less than detection limit

* = f'A" horizon sample

(Cu-s ppm; Po-I0; 2n-5;
WO;,-20; 1'10-10; CO-I0).

24613 - 24617 come from the Sabbath creek area near ~n outcrop of massive pyrite
lens in dolomite.

1/ Values in: unless other~i5e indicated ~...~.SAMPLE -80 Tx.· opm

NU~\i3[f1 Cu Pb I Zn Ag r-1n Co Sn As WOo Mo

24613 9 20 33 2 2900 45 - 10 - 15

24614 20 30 86 - 1.2% 40 15 - - 15

24615 21 30 62 - 4700 25 - 30 - 30

24616 24 30 57 - 2.0% 40 35 20 - 40

24617 10 30 45 - 2200 50 5 25 40 30

24674 * - 10 - - 70 - n.a. n. a. n. a. n.a.

24675 - 20 14 - 110 - n. a. o.a. n.8. n.a.

24676 5 20 6 - 20 - 5 25 - 30

24677 91 50 36 - 380 25 10 25 20 50

24678 154 60 81 2 570 45 30 10 20 "25

24679 127 130 92 2 400 45 10 30 - 5

24680 32 60 106 - 260 30 15 60 - 20

24681 144 50 64 - 310 35 10 25 - 10

24682 142 60 102 2 820 45 20 10 20 35

24683 * 13 10 16 - 50 - 5 30 - 20

24684 - - - - - - 15 - - 25

24685 - 10 - - 20 - - - - 25

24686 - 10 - - 20 - n. a. n. a. n. a. n.a.

24687 43 10 17 - 50 10 n.a. n. a. n. a. n.a.

24688 - 30 - - - - n.a. n. a. o.a. n. a.

24689 - 10 - - - - n. a. n. a. n. a. n.a.

24690 - 10 - - - - n.a. n.a. n.a. n.a.

24691 * - 10 - - 10 - n.a. n.a. n.a. n.a.

25727 400 500 750 o.a. 200 40 n.a. n. a. n.a. n.a.

·.
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Au -O l' Mn-lO' Co-10' Sn-5' As-5' WO -20' Mo-5'•., , , , '3-' ,
= Less than detection limit

Cu-I0 ppm; Pb-10; Zn-10j Ag-O.lj
S-O.l%; Fe-0.1%.

n. a. not assaYQd

24668 - Savage Hiver. ·Grey 51 ate.

24672 - Savage River. Black shale

24692 - Toner River. Bulk dump at small trench.

24693 - Tonpr River. Copper reward sha ft, bulk dump.

24694 - Toner River. Copper reward i,-trench, picked dump.

2469~ - Toner RivQr. Copper reward N-trcncn, randQ;Tl ch ir.

2'''696 - Toner Riv,?r. Copper reward N-trench, pyrite vein.

24698 - Toner River. Copper reward E-Lrench, bulk dump.

246Q9 - Toner River. Copp~:r rewnrd E-trench, picked ournp.

2°,713 - Lanrlk,ck C~cek. ryri to black s:l~l ~.

24612 - Sabbath Creek. Ironstone.

24611 - Sabbath Creek. Ironstone ~bove 24610.

24610 - Sabbath Creek. ~'rite lens in dolomite.

.
SAMPLE Values in ppm unl~s5 otherwise indicated-

S%
,

Fe~ i Sn I INUI'BER OJ Pb 7.n Ag Au 1"", Co As \'/°1
, Me

24610 - 10 - - - 46.6 - 30 36.0 n.o. n.a. n.a. n.;).

24611 2S 90 10 - - 0.2 1500 - 31.0 n.a. n.a. n.a. o.a.

24612 460 20 35 0.3 - 0.3 1000 50 55.0 35 10 20 15

24668 430 20 100 0.2 - 0.1 740 80 8.5 n.a. n.a. n.a. 0.3.

24672 360 - 10 0.2 - - 40 - 1.9 n.a. n.a. n.a. n.a~

?A692 0.12% - 10 0.4 - 1.5 50 30 2.9 25 75 - 10

24693 1.50% - 30 4.7 - 2.1 60 10 3.1 n. a. n.a. n.a. n.a.

24694 6.40% - 85 19 - 8.1 30 20 7.9 20 - 170 15

24695 1.06% - 55 2.7 - 1.5 130 20 4.1 n. a. n.a. n.a. n. a.

.
24696 12.2% 160 2.5 22.3 SO 23.0 30 80 180 2530 37 470

24698 2.32% - SO 17 0.2 1.3 50 20 4.3 n.a. o.a. n. a. o.a.

24699 6.0% - 130 41 0.1 7.6 60 20 7.6 SO - 160 35

25713 360 30 45 - - 4.2 90 50 5.0 n.a. n.a. I n.a. n.a. I,, ,
-
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INTRODUCTION

On May 9th, 1983 Geopeko signed an option agreement

with COMINEX to aquire up to 94% interest in Exploration

Licence 37/82. The E. L. covers an area of 65sq km between

the Donaldson and Savage Rivers approximately 8km south

west of Savage River township. Access to the northern

part of the E.L. is restricted to helicopter while logging

tracks off the Corinna road allow restricted access by

4W.D. vehicles to the south of the E.L. The topography

is steep and covered by rainforest, eucalyptus forest

and button grass plains.

Initial reconna~ssance by Geopeko was completed over

a five day period in May, 1983 and fulfilled Stage 1 of

the option agreement with Cominex (see appendix A).

Stage 2 was iniated in December 1983 with the establishment

of a camp at the Longback 1 prospect. Gridding contractors

cut 7.85 line km in December and January with the baseline

having a magnetic bearing of 052 0
•

Field work was completed over a three week period

in January. This entailed geological mapping, ground

magnetics and hand held power auger geochemical sampling.

A drill hole was targetted late in February based

on the modelling of the ground magnetics.
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2. GEOLOGY

The Longback 1 prospect falls into the Proterozoic Phi

Group of Professor Carey (quartzite, dolomite + shale).

A major north east trending linear is adjacent to the

magnetic anomaly and referred to as the Savage Fault.

To the west of this fault is the Sigma Group (shales,

lavas and dolomite).

Mapping on the Longback 1 grid is generally confined

to stream section, auger chips and float in up turned

tree roots (see Outcrop Map Plan No I and Interpretation

Map Plan No 2). The lithologies from west to east are:-

I. Stromatolitic dolomite

2. Black pyrite shale and grey dolomitic shale with

interbedded green siltstone in the north (±200m)

3. Pebbly tremolitic mudstone and shale with a trace of

pyrrhotite (±300m).

4. Silicified carbonate.

The sequence strikes north south across the grid

and swings to the east on the northern part of the grid.

Dip is usually to the west at ~600 while cleavage

appears to fan from 340 0 to 020 0 and dip near to vertical.

Kink banding of this cleav.age indicates a Taberabberan

deformation of the earlier Tyennean orogeny.

Petrological reports on rock spec1mens KR 12735

(Pebbly mudstone), KR 11158 (Silicified carbonate),

KR 11159 (Weathered shale) and KR 11161 (Dolomite)

are included in Appendix B. Rock chip geochemistry for

13 samples are included in Appendix C.and locations on

Outcrop Map Plan Nol.
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GEOCHEMISTRY

A total of 150 C horizon hand held power auger samples

were taken over the ground magnetic anomaly. The results

for Cu, Pb, Zn, Ag, Fe, Ba, Sn, Wand As are presented

on plans 3 to 13. REsults are tabulated in Appendix D.

A liberal interpretation of contour intervals was applied

to detect any geochemical trends that might have been

present.

The geochemistry did not reveal any base metal

anomalies except for a spot high 1n the carbonate on the

northern part of the grid. This sample contained l85ppm Cu,

220ppm Pb and 480ppm Zn. Ba was anomalous over the

magnetic anomaly (upto 1.48%) and had an antipathetic

relationship with iron.

Spot W anomalies were obtained over the quartz

gravels and indicate the auger bit as a source of contamination
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GEOPHYSICS

The grid was read using a Geometries G-816

with a G-856 as a base station. Readings were taken

at 10m intervals. The results from this survey

are discussed in Appendix E. Contours of the results

are presented 1n Plan 14.
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environment and target for tin bearing pyrrhotite

mineralization. A drill hole was planned with a collar

position of lOl50E 9290N at an inclination of _50 0

drilling in a north westerly direction (322 0 magnetic)

to intersect three modelled dyke like bodies.

The drill hole was completed at 302m while this report

was being compiled. A sequence of Black Shales and

Dolomitic Grey Shales with pyrrhotite was intersected.

Logging and splitting of this core will proceed on the

completion of this report.

of this work indicated a favourableThe results

5. CONCLUSIONS
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Option Agreement: The agreement is a staged option as follows:

Stage 1 has been completed and it is recommended that Geopeko
complete Stage 2 in the 1983/84 season.

Access: The E.L. is in a remote area between the Donaldson and
and Savage Rivers. The only present access is by helicopter -
a 10 minute flight from Savage River Mine. In the summer it may be
possible to push a Bombardier track 5km north from Mt Donaldson
to gain access to the Longback Prospect and reduce helicopter costs.

Reconnaissance
grid, magnetics,
geology

Detail ground surveys
and one drill hole

Programme

Prospect evaluation

26008:2

00 ~l

G.H. Sherrington

30-6-83

Duration

12 months

3 months

Indefinite

DATE:

COPIES TO:

None

None

Equity

94%

Option

$5,000

$20,000

$10,000

GEOPEKO
A DIVISION OF PEKG-WALLSEND OPERATIONS LTD.

R.R. LARGE

B, T. \HLLIAMS

LONGBACK PROSPECT

Stage

Stage 1

Previous Work:No significant exploration has been carried out in the E.L.
The 1982 Mines Department aeromagnetic survey covers the E.L.
and defined a number of anomalies (see fig 3). The Longback
anomaly is an isolated and intense bulls-eye shape and was
selected by Cominex as a possible Kimberlite pipe. Six traverses
were cut across the anomaly by Cominex in early 1983 which partly
defined its shape. I visited the area in February 1983, and concluded
that the anomaly represents a favourable target for pyrrhotite-tin
mineralization.

Stage 2

Stage 3

An option agreement was signed with a Tasmanian Syndicate
"COMINEX" on May 9, 1983 to aquire up to 94% interest in Exploration
Licence 37/82, 10 km south west of Savage River, Western Tasmania.
This memo outlines the exploration results to date and recommends
that we should proceed to Stage 2 of the option.

TO:

FROM:

SUBJECT:

INTER·OFFICE MEMO

,
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Work by Geopeko:
In May 1983 Geopeko undertook a crash programme to allow
further evaluation of the Longback anomaly.
This work included - reconnaissance gridding

magnetics
geological mapping
drainage sampling

Geology:
Professor Carey placed the anomaly in the Proterozoic Phi Group
(quartzite, dolomite and shale) near the contact with Sigma Group
and adjacent to the Savage Fault a major north east trending
feature extending from Pieman Heads to Savage River Mine.
(see figure 3) Mapping by John Pemberton (see figure 4) has
defineda north-south striking sedimentary sequence dipping
west at around 500 • Passing west to east the lithologies are

massive dolomite
grey shale with minor pyritic black shale and lenses
of dolomi te (~200m thick) .
pebbly mudstone ( -J 300m thick)
Quartzi te

North of the Savage Fault outcrops of massive quartzite occur
on the Longback ridge .

Magnetics:
On the ground the magnetic anomaly has a cOmplex shape.
(see figure 5, Plans I and 2). It is composed of two parts-

a) A roughly circular anomaly of about 1000nT maximum with
diameter of 400m

b) A group of smaller spiky anomalies of 300-700nT lying
directly east of the main anomaly.

The circular anomaly lies over the contact of the black shale
and pebbly mudstone sequence. Qutcrops of dolomite occur on the
contact about 150m north of the anomaly. The centre of this
anomaly is on a topographic high.

Insufficient data is available to model the magnetic anomaly,
however its general features suggest a pipe-like body
centred below 10100E, 9450N plunging grid east.

Calceraous pebbly mudstone carrying 2-5% pyrrhotite was located
at 9500N, 10350E beneath one of the spikey anomalies to the
east of the main anomaly. wall~y Fander reported minor
chalcopyrite with the pyrrhotite in a sample of the rock (see
attachment).
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Geochemistry:
Twelve drainage -80 mesh samples were analysed from the grid
area and are listed in Table 1. No significantly anomalous
values for Cu, Pb, Zn, Sn, W or Au are obvious, however the
data set is very small and background values are unknown for
this environment.

Geochemical values for eleven rock chip samples from the grid are
given in Table 2. The pyrrhotite bearing pebbly mudstone from
9500N, 10350E returned 230ppm Cu, 180ppm Zn and 1500ppm Ba.
All the shale and pebbly mudstone samples south of the Savage
Fault have elevated levels of barium from 570 to 3200ppm Ba.
Two samples of the western dolomite horizon contain above-average
gold (430ppb and 530ppb).

DISCUSSION

1. Isolated magnetic anomaly indicative of a pipe like body cross
cutting the stratigraphy.

The Longback Prospect has many positive criteria indicative of
a pyrrhotite-tin body.

2. Host rocks consist of black shal~s, dolomites and calcareous pebbly
mudstones. The dolomites are favourable reactive hosts for replacement.

The anomaly lies adjacent to a major fault which represents a
potential feeder zone.

The anomaly lies midway between the Meredith granite and the
Interview Granite both of which have associated Sn-W mineralization.

4.

~.

I
I
I
I.
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FUTURE PROGRAMME

b) Bedrock geochemistry over the central part of the anomaly.

A budget sheet for this programme is enclosed. Total base cost is
$80,000 .

The lack of anomalous Sn or W stream geochemistry is the only
negative feature.

One diamond drill hole to test the main anomaly.

Selected traverses of dipole-dipole IP.c)

d)

In order to assess the potential of the Longback Prospect the
following Stage 2 programme is required.

a) Accurately survey and infill the grid to allow for detailed
magnetic interpretation of the anomaly.

I

•
•
•
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RECOMMENDATION

1:5,000

1:5,000

1:2,500

1:2,500

1:100,000

1:100,000

1:500,000

Magnetic Contours

Magnetic Profiles
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That Geopeko proceed to Stage 2 of the Longback Option
agreement, and undertake the programme outlined above in the
1982/83 summer season.

Plan 1:

Plan 2:

1. Regional Geology

2. Aeromagnetics

3. Photo-interpretation Geology

4. Prospect Geology

S- . Magnetic Contours
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APPENDIX E

LONGBACK I MAGNETICS - J. SUMPTON
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TO R. R. LARGE

FROM J .D.H. SUMPTON

SUBJECT LONGBACK I MAGNETl CS

DATE 2-2-84

COPIES TO" J .Pemberton
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During the early part of january the newly cut grid covering the
Longback I magnetic anomaly was the subject of a magnetic intensity
survey. The newly aquired data conforms well with the data from the
reconnaissance grid, given the inexactitudes of the latter and the 900

change in the orientation of the traverse lines.

The change in traverse line direction was decided on in order to
cross the apparent 'strike' of the anomaly at an angle close to 90 0

.

This has been largely successful inasmuch as the anomaly appears to resolve
itself into three subparallel bodies trending more or less grid east-west
(see Fig 1). These bodies are interpreted as having fairly shallow
depths to top towards the western end of the anomaly, and, especially
in the case of the northern two bodies, to increase in depth to the east.
The sharp truncation of the anomaly in the west may be the result
of faulting. The relative positions and qualitatively interpreted

'geometries and ·depths from surface of these bodies is such that I
have chosen to approximate them by three dyke like bodies of considerable
(effectively infinite) strike extent. Using this basic model geometry
I have generated numerically calculated curves which match reasonably
well the observed profiles from lines 10050E, 1010PE and 10150 E.
These bodies and profiles are shown on Figs 2,3 and 4. In each case
the calculated profile has been produced by three ~o dimensional
dykes dipping at between 55 0 and 700 to the south.

Although this interpretation gives rise to model interpretations
which are reasonably consistant from line to line, and which are
consistant with my original qualitative interpretation of three sub
parallel dyke like bodies, it rests on a number of assumptions and
simplifications whose affects on the reliability of the interpretation
should be noted. Though I have modelled three dykes of infinite
depth and strike extent, all constrained to dip at the one angle and
all magnetised by induction only, none of these assumptions may
be entirely true. The bodies may be truncated or conjoined at depth,
and with appropriate adjustments to dips and susceptibilities being
made, the profile generated will change little. There is some evidence
for shallow depth extent in the sharp low present on the northern flanks
of:~omaly, particularly on line IOIOOE and the flanking lows seen in
the ai rborne data. The assumption of infini te 5 trike extent is
likely to reasonably sound, except in the case of line 100SOE which is
close to the wes te rn edge of the anomaly. The re is no good evidence
that remnant magnetisation is significantly affecting the observed
anomaly, but it should be noted that remnance is often significant,
especially in cases where the major magnetic material is pyrrhotit~)

which we are hoping is the cause of this anomaly. In examin;"j the
attached models it should be noted that the interpreted widths (and
inversely the magnetic susceptibilities) of the bodies are rather
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arbitrary and generally the interpretation is insensitive to the
actual figures shown, i.e. a widish body of low susceptibility and
a narrow body of high susceptibility produce curves which are not
significantly different and do not appreciably alter the shape of
the composite curve.

In conclusion, given the qualifying remarks above and bearing
in mind that there are always an infinite number of possible
geometries Which can cause a potential field anomaly.
(and in this case we have no geological 'filter' to aid us in the
interpretation of quite a complex anomaly), the model of three
subparrallel dyke like bodies dipping to south and becoming deeper
to the east reasonably satisfies the observed magnetic patterns,

Regards.

JOHN SUMPTON
Geophysicist.

•
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2 .

INTRODUCTION

E.L. 37/82 covers an area of 65sq km south west

of Savage River township. This report covers the work

done following the Annual Report of April 1984.

Appendix I has the log and results from DDH 1

at Longback 1 with the magnetic interpretation.

One other magnetic anomaly was followed up in late

summer and those results are discussed in this report.
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J.

MAGNETIC FOLLOW UP OF AIRBORNE ANOMALY LONGBACK 2

Longback 2 was a moderate anomaly in the

profiles were obtained over the anomaly and these

are presented on Figure 1 with the soil sample

Results for the soil samples are presented

I
I

north west of the E.L. adjacent to Mt Vero.

localities.

Three magnetic

Panned concentrates collected were:-

KR 11176 - 10l00E 10JSON - Felsic amphibolite

KR 11177 - 108S0E 10JSON - Grey pyritic siltstone
I
I

1n Appendix 2. Rock samples collected were as follows:-

I TO 10505 - 10700N 108S0E

TD 10506 - 10700N 10JOOE

results were not encouraging.

The anomaly was interpreted as a combination

of magnetic amphibolite and pyrrhotite in laminated

I
I
I
I
I
I
I
I
I
I
I
I

siltstones. Soil sample and panned concentrate
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n C' 4) ~ 0 1"'"'4U,-.t·t

CONCLUSION

The results from the drill hole at Longback 1

and the reconnaissance of Longback 2 were not regarded

as encourag~ng. Further work in the E.L. would

concentrate on a regional approach to exploration with

a panned concentrate survey and mapping.
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From these results it is my interpretation that
we have adequately tested the magnetic target and
that the pyrrhotite is of a syngenetic nature.

The core from DDH 1 at Longback 1 has been
logged and assayed (at Sm intervals). These results
and J. Sumpton's magnetic interpretation are appended.

A DIVISION OF PEKO·WALLSEND OPERATIONS LTD.
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rJ:' t 2807 '30 25 120 <1 3, 7~
u:: 12808' 1 00 25 1 05 1

I
::.. i2

q:, 12809 85 1 0 115 1 4 ,50
.::; 1281 (I 120 25 90 1 ~.~~
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SUBJECT

•

MAGNETIC SUSCEPTIBILITY LOG, LONGBACK DIAMOND DRILL HOLE.

The magnetic susceptibility of the drill core from
the Longback drill hole has been measured and a copy
of the log is appended.

Obviously the pattern of distribution of magnetic
material is considerably more complicated than the simple
three dyke-like bodies which I used to model the anomaly
prior to drilling. This is of course nearly always the
case and as one drill hole is as unlikely to allow adaquate
interpretation of the gross structure as the surface
total magnetic intensity profile, I am not yet ready
to completely discard the proorilling interpretation,
oversimplification though it may be. Having said
this it is clear that the drill hole intersected abundant
magnetic material in the form of disseminated pyrrhotite.

Magnetic susceptibility measurements pn the drill core
show that, below a drilled deptg of 60m, the average
susceptibility is about 200xlO- c.g.s. units. This figure
is probably about on order of magnitude lower than one
would have expected from the amplitude of the surface
anomsly. It is therefore recommended that selected
sections of oriented drill core be sent to the C.S.I.R.O.
for analysis of their magnetic properties. High Koenigsberger
ratios are quite common in these environments, and the low
measured susceptibility could be greatly enhanced by a
significant remnant component. From geological and
geometic considerations I believe it is very unlikely that
the drill hole has passed underneath a more magnetic body,
the only other serious possiblity.

In summary the Longback diamond drill hole intersected
a great thickness of weakly to moderately magentically
susceptible lithologies. Some further measurement of other
magnetic properties is recommended to assist in the
reconciliation of the drill hole data with the observed
magnetic intensity at surface.

Regards,

J~~
JOHN SUMPTON,
Geophysicist.
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INTRODUCTION

The Mt Donaldson E. L. covers an area of 29sq km

south west of Savage River in Western Tasmania.

Access to the south east is by logging tracks across

the Savage River with the rest of the area being

restricted to helicopters.

Two magnetic anomalies were followed up using

a tin skarn model of pyrrhotite/magnetite replacement

mineralization. The area falls on the western boundary

of the Arthur Lineament and is composed of Precambrian

metasediments bounded by major fault structures.
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MAGNETIC FOLLOW UP AT DON 1

The anomaly was therrforeattributed to these two

source rocks.

The results from both the magnetics and soil

sampling were disappointing (see Appendix 1). Outcrop

over the peak of the anomaly was sampled:-

Don 1 was a discrete moderate anomaly in heavy

rainforest and rugged topography. The aeromagnetics are

displayed on Plan 1 and the reconnaissance grid on

Plan 2. C-Horizon auger samples were taken over the

peak of the anomaly on line OON (see Figure 1).

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

KR 11190 - OON

KR 11191 - OON

225E - Felsic Amphibolite

lOOE - Magnetite bearing siltstone
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4.

MAGNETIC FOLLOW UP AT DON 2

Don 2 was a complex moderate anomaly in semi-open

with line 10200N being power augered (see profiles

Figure 2 and soil sample locations), Rock

samples collected were:-

I
I
I

C oun t,ry. Two lines were cut and read for magnetics

on

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

KR 11172 - 10 OOON 10 OOOE - green siltstone

KR 11173 - 10 OOON 9 720E - magnetite bearing siltstone

KR 11186 10 200N 9 470E - magnetite bearing siltstone

KR 11187 - 10 200N 9 480E - magnetite bearing siltstone

KR 11188 - 10 200N 9 S20E - magnetite bearing siltstone

KR 11189 - 10 200N 9 700E - magnetite bearing siltstone

The auger results weTe- below background and the

anomaly was considered explained by the abundant

disseminated magnetite in outcrop .
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4. CONCLUSION

No encouragement was obtained from the follow

up of these two anomalies. Any further work would

concentrate on a regional approach with panned

concentrate sampling and mapping.
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I SUMMARY

region of EL
in western

in the
Corinna

I
Regional aeromagnetic and gravity data

1
37/82., known as the Longback, north of
Tasmania has been examined in detail.

The review has been directed toward identification of any

I factors which might relate to primary gold occurrenceS since
crystalline gold has been recorded locally and clarification of
the structural geology in particular consideration of thoseI features which might ~ave controlled fluid movement.

Within the limitations imposed by the spacing of the regional
data it is possible to infer that the known primary gold

l occurrences lie within a few hundred me"tres of intersections of
established or inferred NNW-trending faults within dolomite
units "and E-W structures with limited surface expression. All

I anomalous mineralisation within the licence can be so accounted
includin~ the E-W-trending pyrrhotite system investigated for
tin potential by Geopeko ILongback DDH 1).

Both magnetic and gravity analyses indicate that either the
identification of two dolomite units is incorrect, that their
properties are very distinct or that large parts of the
succession are either overturned or overthrust north west of the
Brookside Prospect. The geology is far from simple but the
critical breaks and discontinuities can be identified. These
should be sampled for mineralisatibn.

I Magnetic data also indicate that the Bernafai Volcanics consist
of discrete magnetic units and dislocations of these can be
recognised. Near 5395500 mN the entire unit appears to be
al tE?red. The lIni ts mapped as Bernafai and Upper Vo-l cani cs appear
to be the same lInit, simply limbs of a syncline north of
Brookside.

I
I
I
I
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I
INTRODUCT10N

t L 37/82 - The Longback, (Figure 1) - straddles the Savage River
NE of Corinna,in western Tasmania. Although held by Hugh Nolan,
it has been subject to some joint venture agreements - in

IParticular Geopeko and Norgold/Savage Resources.

EMploration by Geopeko included regional airphoto

l
interpretation, Some review ,of" aeromagnetic data, ground
magnetic follow-up, sampling and drilling all targetted on tin
potential ,(Pemberton, 1984 a,b).
Norgold/Savage Resources - managed e>:ploration directed at gold

I potential' has included some detailed mapplng and additional
sampling (Taylor, 1988). The licence holder has contributed
detailed description of gold content and character. Gold of

I
"pr, obable local derivation" has been identified at four sites
(see Figure 2).

data was considered by Geopeko
(1987) all such treatments have
Gravity data have not been

,
Figure' 2 also in indicates a geological setting and implied

I stratigraphy younging from the Donaldson Group (see also Taylor,
1988). Where dips have been recorded, near the Longback grid and
EM anomaly X6, all are between 50 and 70 degrees to the west.

I Consideration of Large (1987) and discussion with N. Turner
following preliminary analysis indicates that the geology
offered is both ass~tmptive and presumptive north of the
Brookside Prospect. There is no clear view, nor any assuranCe of
separated volcanics or dolomite units north of site X6 or
Brookside (N. Turner pers comm).I

I Although regional aeromagnetic
(Pemberton, 1984a) and by Large
been~ qualitative and cursory.'I .revigwed previously.

I
I

This report details a careful review of e>:tant magnetic data,
reprocessed if necessary and synthesized with relevant
geological or' other geophysical' data, ~lndertaken to identify
gold targets. The review has considered any signature
characteristics decipherable with present information' or
e,,:ploration and any anomalous sources. An overview of the
structural setting has also been attempted.

I
I

,'. , ..
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I DATA USED

I
G~ological information has-b~~n drawn fromsourc~s described in
Taylor (19881, Large (1987) and some discussion with N. Turner
of the Department of Mines.

The aeromagnetic survey used was acquired by the Mines
Department in 1981 (refer Corbett et al. 1982; Leaman, 1986a).
It is limited by line coverag~ (500 m .spacing) bLlt the sample
spacing is of the order of 40 m at 150 mnominal clearance.

Gravity data have been extracted from the Tasgrav (Richardson
and Leaman, 1987) and Mt Read Volcanics data bases. The coverage
of older data is variable but the effective ~verall spacing of
all data is about 1 km. There are gaps.

•

as a detailed
1987; 1988 a,

METHODS

surveys has been framed
studies by Leaman (1986a, b;

of these
of regional

Discussion
e}:pansi on
b) .

Anomaly character was then reviewed in terms of structural
implications and some concepts, e.g., Large (1987), tested.
Gl-avity data have been Llsed to support the regional setting and
confirm structural implications derived from magnetic studies.

The magnetic data have been inspected in contour presentation,
as by Geopeko and Lar~e (1987), in light of the most recent
geological compilation. All lines were then assessed
individually for formation characteristics and the results
compared or contrasted with previous observations or inferences.
Part~cular correlations or pat~erns which could be related to
potentially mineralised sites were emphasized. As the coarse
line spacing precludes detailed or reliable derivative
transformation by area methods each line between 5390 and 5397
000 mN was processed into first and second vertical derivatives
and analytic signal. Subsequently all other lines were analysed
in second v~rtical derivative format and the patterns re­
assessed~

I
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DISCUSSlON

~egional geophysical data have offe~ed some tantalising
suggestions about the Longback a~ea and, although not specific,
aemand detailed ~eview of the data set pa~ticula~ to EL 37/82.
Figure 4 sketche~ major trends inferred in two previous
compilations (Leaman, 1986a; 1987). The inset was de~ived f~om

conside~ation of all info~mation, including g~avity data
available in 1986, while the main pa~t of the diag~am was based
on the data used he~e (also Figu~e 3); A systematic f~actu~e o~

lineament patte~n is implied withE-W, o~ nea~ly so, elements
st~essed. This st~ess was applied since the wo~k cited has
indicated~. cont~a~y to g~oss o~ obvious su~face t~ends, that
most mine~alised si·tes in the ~egion contained an imp~essed E-W
component o~ coul d be ~el ated to such majo~. lineaments
identifiable in ~egional data.

Mo~e ~ecent wo~k commissioned fo~ th~ Mt Read Volcanics P~oject

has provided a total geological setting fo~ the ~egion (Leaman,
1988a, bl. This wo~k indicates that the Longback lies close to
the ma,rgin of the Rocky Cape basement co~e and that majo~

st~atig~aphic units onlap f~om the east. The A~thu~ Lineament
zone marks the deep position of the basement ma~gin on this
hypothesis. That wo~k also indicated that Devonian g~anites a~e

not emplaced beneath EL 37/82 but the easte~n face of the Pieman
o~ Inte~view Pluton is only about 5 km ~e~oved f~om the
py~~hotite occu~~ences p~oven on Geopeko's Longback g~id. It is
possible that _the~e a~e p~ojections of this su~face to the east
(note negative ~esidual in NW co~ne~ of Figu~e 17) but detailed
review was not unde~taken fo~ the ~egional study (Leaman, 1988a)
since the data has only ~ecently been acqui~ed and was beyond
the _.scope of the p~esent study. Even so, the~e a~e no g~ounds

.fo~·.·~ejection of. any concept int~oducing fluids f~om the Pieman
G~anite not fa~ ~emoved to the west.

Ae~omagnetic ·p~ofiles f~om the 1981 Mines Depa~tment su~vey a~e

p~esented i~ Figu~es 5 to 9. The contou~ p~esentation i% shown
in Figu~e 3 at a scale of 1:63360. The p~bfiles a~e off~~~d in
di~e~t ove~p~int fo~mat, ~athe~ than conventional stacked fo~m,

in o~de~ to st~ess base level ~elationships and amplitudes. The.
la~gest possible scales have been employed.

Figu~e 5 includes p~ofiles at o~ south of the B~ookside P~ospect

(lines 1850, 1860; see also Figu~e 2). All profiles consist of a
la~ge excu~sion nea~ 344 000 mE and a long tail to the west.
West of 340 500 the field is not anomalous; nor is it near 342
500 fo~ all but line 1860. Each p~ofile must be ~elated to the
othe~s and·to th. total compilation (Figu~e 13). This shows that
the na~~owing· wedge between the st~ong anomal i es of the uppe~

vol cani c seqLience and A~thLI~ Li neament ~ocks a"d the B~ookside
a~ea cuts out the shelf effect nea~ 343 300 - as seen on lines
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1840 to 1860. With the eKcep~ion of the anomaly at 342 600 (line
18601 all other features lie SW 6f what I have termed the West
Brookside Fault (to distinguish it from the smaller feature at
the prospect).

~imilar character is evid~nt in Figure 6. The features west of
~he West Brookside Fault diminish in magnitude until lines 1890,
1901 and 1915 appear to show no effect at all. This is not the
case. CbeloJrl). Ther-e is no magnetic, source on these lines at
shallow depth west of 342 500. The anomaly immediately north of
Brookside is shown to extend northward with a slight migration
west then east. It is not an. isolated feature as implied in the
contour presentation (Figure 31. It - may be noted that small
variations (less than 200 nT) on lines 1820 to 1915 are
asymmetric west to east.
The recently discovered mafic lavas and tuffs within the Corinna
Dolomite at 5393 500 mN appear to be reflected in the field and
its offset eastward (see line 1890 at 343 0001. Modelling shows
that this is simply due to the synclinal limbs of a continuous
slab of volcanics (note Figures 14 and ;5). In this context the
exposure is not something special or unanticipated and similar
so-call~d occurrences of the lIupper volcanics" are almost
certainly of the same style but often closer to the Lineament
rocks.

FigLtre 7 e:-:tends the pattern but the greater width of the fault
wedge between the Savage Fault and the West Brookside.Fault
shows that most units are virtually non magnetic or that
magnetic sources are deeply buried. Lines 1920 and 1930 show
that the Brook~ide pattern terminates and lines 1930 and 1940
are virtually non anomalou~ geometric responses to units- east of
344 000. As will be shown below, line 1960 is not abnormal; but
line 1950 contains a marked isolated feature. This was termed
Longback 1 by Geopeko and furthe~ explored (see belowl .

.Figa~e 8 shows that the character of line 1960 is repeated. All
lines now sample much of the Rocky Cape Group west of the Savage
Fault and these rocks are only slightly magnetic and quite
distinct from the rocks west of the West Brookside Fault and
unlike units east of the Sava~e Fault anywhere. The materials
east and w~st of the Brookside Faults are comparable (see also
mapp~ng inferences shown in Figure 2).

I
I
I
I

Figure 9 samples Rocky Cape Group and
the amplitude pattern is differ~nt.

anything SE of the Savage Fault.

Lineament rocks only and
This is geology unlike

-
L

I
I
I

Some of the features described above can be correlated with
available geological mapping. Others are anomalous. The comments
by Large (1987) concerning the magnetic responses of the
dolomites and volcanics based on the contour maps are not wholly
accurate especially with respect to the Corinna Dolomite.
Apart from the upper volcanics and rocks associated with the
Arthur Lineament magnetic contrasts are relatively small. There·

l

•
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The E-W orientation of offsets shoW~ in Figure 13 is, in my
opinion, regionally critical. They were noted in coarser studies
(Leaman l 1987). Furthermore, sites with anomalous Au, As are
removed by less than one line spacing in all Cases. Is it also
accidental that pyrrhotite-bearing features within the Langback
1 anomaly also trend E-W? This is normal to the obvious grain
(see also Pemberton, 1984a).

is, however, excellent g~neral correlation with the Bernafai

I Volcanics and the mafic exp6sures'within the syncline of Corinna.
Dolomite. Several other features, occur within the area of
Corinna Dolomite (see Figure 13),

I -In general terms the Bernafai Volcanics generate an effect of
100 to 250 nT. But this is not regular Or continuous, Thus the

'''bulls-eye'' of Longback 1 Oine 1960) is not entirely anomalous.I The lines which precede it are' The point effect of Longback 1
is located at the geometric termination of the volcanics and
locally i nt,...oduced , pyrrhotite seem~to ha"e, ~CJ~bled_:then~tur~1

~~,~p~,n,"'~'~,',.',....~,J,UD·~f.i:~~__,·e"s,'",.R":-,ec,~~,:}..i!:J.," ~'~,',I,,'~,',,~,R:",j~DZW,~1lQi;a..,J::;~k~9qP.~',~~,\i~tRJ;.e,
W'i~';,;:Ld~'?cq~.t'".refl ?c:~.~_~t:b'§',". v::1C::.-:rl~c;(.character ; at~,allJ','lC~n9fal most
~s.~d=,,,,,!r,>ly/,,,~.!,,.d~ ..SeJE!.,,,:·Lal t~.t.E!di,S~>,r:oslf, I do not bel1 eve dthe
observation of Input EM anomalies 9, 10 and 11 and the trend,
changes 'mapped to be either independent pr fortuitous. This
relationship is stressed in Figure 13 where E-W offsets are
implied near 5395 000 mN and where the volcanics are made up of
at least two magnetic units.

I
I
I
I
I
I
I

J I
JI
~I

~I

JI
~I

~I

Some explanation of Figure 13 must be provided.
Comparison of Figure 13 and profiles (Figures 5 to 9) and map
(Figure 3) suggests more detail than apparently justified.
Figyre 13 relies on the derivative profiles controlled by the
basic profiles. Only three examples of the derivative profiles
have., been included in this report, for 1 ines used as e:<emplary

,of ',the issues (Figures 10 to 12). The profiles of analytic
signal and second derivative are the most useful; the first
helps separate rock volume sources while the latter defines
source positions and contrasts.
Analysis of this type resolves several of the ,ambiguities
described above and enables, within the line spacing ,limits,
definition of offsets, It reveals that tHe upper volcanics are
compound and consist of discrete units where they merge with the
responses of the Lineament rocks. The Bernafai Volcanics are
also compound and discontinuous; the altered zone near Longback
1 being offset twice by about' 500 m. It is also possible to
infer the positions of the Savage and West Brookside Faults and
the boundaries of the Donaldson Group as weil as the volcanic
units, Response positions are dotted in Figure 13. Boundary
effects are subtle and only noted in second derivative
presentation. Interpetation of unit continuity, broad spaced
dots, between ,identified positions, close spaced dots, is
somewhat limited' by line spacing but many inductions are beyond
debate.
Figure 13 offers some clarification of the geological

I
t;?
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compilation. While p~ecise identification and co~~elation of the
magnetic units is deba~able' it is evident that futu~e

compilations and mapping must have ~egard to these conclusions.
Of pe~haps mo~e inte~est a~e the featu~es o~ t~ends noted within
the dolomitic units. These may rep~esent lithologic changes
~here the implied width "exceeds 100 m (as in the Co~inna

Dolomite east. of the B~ookside P~ospect) bLlt faults ar.e implied
~n othe~ instances. The angula~' gold sitePl8 near South
Longback C~eek is clearly fault-related. The anomalous arsenic
site 23 bea~s a simila~ relation and EM anomaly X6 and related
goldoccu~rences may lie on the same feature. Modelling,
however, shows X6 to be a special. site (below). • ." J

I Before conside~ing these im~lied structures
necessary to review all direct co~~elations.

in more detail it is

..

Location P12 is apparently non anomalous (line 1915) until seen
in conte:·:t., The main un.it in the Bernafai Volcanics is of.fset at
this northing and the unit contact shifted ~t P12. Note that the
fold/fault contact bulge mapped near X6 also lies at this
northing and the fault along the South Longback Creek (inferred)
intersects the boundary nearby. An association of coincidences?

Site X6, and its anomalous gold occu~rences, lies at the ~ontact

between (o~ anticlinal a:·:is of) Be~nafai Volcanics - folded
a~ound to fo~m the so-called uppe~ volcanics - and the rocks of
the Lineament (Figu~e 14). This jLl}:taposition wholly accoLlnts
for the shoulder effect on lines 1840 to 1870 and this is
probably repeated at a sinistral offset two kilometres ~urther

north (immediately south of XII). This explains the e>:posed
mafics within the Corinna Dolomite which represent the tip of
the concealed, folded volcanics.

. The.-Brookside P~ospect and X6 are separated by another feature ­
possibly a fa~lt or fold a>:is within the Corinna Dolomite. This
merges with the margin of, or, Bernafai Volcanics further north.

I
I

I
I

I
I

I '1 The~e is no direct ~esponse from the ~egion of the Brookside f
,.Jl1 , pr-.ospect. But no~ is there response from vol cani cs p~esent and
~~ this implies alteration. Available mapping, and structural

I
~~ infe~ence (e.·g_, La~ge, 1987), implies Be~nafai Volcanics beside
~ ~ \ and beneath the prospect. The absence of ~esponse is significant

..,;-. ...r". since the volcanics ".re e>:posed and the Geopeko Longback 5
~ ~. anomaly to the no~th is ~elated to them (see also Figure 13).I eJ"

I
I
I

The Peko-drilled anomaly (Longback DDHI) <line 1950) falls within
mapped volcanics with clear cor~elation between mapping and
magnetics. As noted above the co~relation is not anomalous but
the magnitude- of response is. Geopeko considered this as "a tin
target midway between the Me~edith and Interview G~anites. The
site may be mid~ay but there is no simple o~close ~elationship

with any Devonian Granite (Leaman, 1988a). See comments at start
of discussion~ above.
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Profile analysis, leading to the interim summation of Figure 13,
can provide a clearer view of unit and lithologic distribution.
Such analysis cannot assess the relative significance of the
faults or other sourceS known or inferred.

2 (")1/~O'~ {) l ' ':l 0

quanti tati vel y. Some of,. the
14 and 15. Figure 14 Iline
concepts at Brookside. Each

7

•

Divergent profile styles were tested
results are presented in Figures
1860) offers a test of structural
test contained some common 8lements.
The .•strongly magnetic materials east of the EL have a contrast
in ,excess of 0.004 cgs and dip steeply east. It is possible to
generate west-dipping solutions for the first anomaly peak but
these solutions cannot account for the multi-peak overall
character. Effort was therefore directed toward test of
pl-6posals by Large (1987). Figure 14 shows that his concept of
fractured synclines is essentially valid but that the uni~ scale
and distribution of volcanic rocks is not hholly as mapped. The
model is true to available dip information. It suggests that
distinction between Savage and Corinna Dolomites and Bernafai,
and upper volcanics may be artificial. Critically, it
establishes the scale and position of disruptions,Notethe
relationship between crystalline gold sites at Brookside ahd X6.
Each involves major offsets. The pattern SW of the West
Brookside Fault is different.

Reports in Pemberton (1984 a) ascribed the source of the anomaly
to three E-W dykes dipping south·. This fascinating orientation
was not understood by Geopeko ,but three gross pyrrhotite
concentrations were encountered in the drill hole IPemberton,
1984 b} which was directed northward and away from the
volcanics.
Detailed surface magnetics did not suggest a sizeable reduction
1n magnetic intensity to the south. The zone identified between
E-W offsets labove, Figure 13} is certainly anomalous and the
offSets have clearly controlled emplacement of sulphides.
The implied contrasts for the Longback anomaly are also odd.
Horizon measurements from the, core average 0.0006 cgs for the
magnetic members and bulk out at le~s·than 0.0004 cgs overall ­
values an order of magnitude less than the observed anomaly
would require. Pemberton 11984 b) considered results similar to
my estimates and concluded that the pyrrhotit~ encountered could
not account for th~ anomaly, but that remanence might explain
the difference. I believe his conclusion to be correct but do
not think remanence ~o be the explanation. I suggest that the
anomaly is due to the combined ef~ects of volcanics and
pyrrhotite and that the more magnetically significant volcanics
were not included in the drill hole largely due to its
orientation .

of the problems and
dips are steep and
or unknown. Most
343 500 mE. Within
been tested. It is

I
I

Line.> 1890 IFigure.> 15} is represe.>ntative
issues no~th of ,Brookside. All recovered
westerly although facings are uncertain
recordings are west of 342 000 and east of
th~se constraints an array of solutions has

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

8

not possible to accomodate a simple west-dipping solution and it
appears likely that a imall .yncline continues north of
Brookside. Its a,ds is broken. T,his solution impl ies that the
recently mapped volcanics within'the Corinna Dolomite south of
EM site Xll is the east limb of th~ fold.

The concept for the block between the Brookside and West
Brookside Faults, as defined in Figure 14, cannot continue. The
W-dipping limb of the second~ald is either absent, offset or
very deep. The anomaly pattern indicates this limb may recur
west of the inferred fault in South LongbackCreek (about 342
000, Figure 15J.The presence, of this deep limb explains the
broad spread of anomaly on all p~ofiles to the north and the
misfit between pure negative tails "to the lineament responses.
The deep limb becomes shallower northward. It must dip west and
this poses severe problems for the pres~med stratigraphy.
Although the model does not present all the geological
boundaries clearly it does imply that the section west of the
inferred fault at 341 600 or even 342 500 at the western side of
the volcanics (and may equate with an extension of the Brookside
Fa~ltl is over~urned. This is based on the dip relationship and
presumed stratigraphy which states that the Donaldson Group and
Savage Dolomite are older units. How else could the volcanics
underlie them? Are the inferred faults reverse or thrusts? Their
position and orientation and relationships with better
established boundaries would suggest not. •

It should also be noted that the inferred unit boundaries SW of
the West Brookside Fault d? not correlate well with the magnetic
data inferences (see Figure 131. The mapping compiled for
Norgold is in error.

An .qlternative perspective may be gained from the regional
,gravi1:y data. Al though the avai 1abl e coverage is gappy and
relatively coarse (min spacing 1 kml some patterns are evident
(Figure 161. The Lineament zone is in three parts and marked by
strong gradients. These are suggested by broken lines trending
roughly NE-SW. The most northern of these is the Savage Fault.
The~e are ~ugge5tions of E-W offsets, especially near 5395-5396
000 mN.

In order to clarify the gravity image a regional separation has
been effected. This has been based on the crustal model for NW
Tasmania devi5~d by Leaman (1988 c) and the residual stresses
the significance of the E-W feature noted above - near Longback
DDH 1. The magnetic implications are confi~med and the E-W
content of the local anomaly are related to a major crustal
feature. The Input EM anomalies nearby are no accident. The
residual pattern indicates some discrete blockiness in geology
but the effect of the Lineament is paramount.

I
The gravity field required
modelling was directed at

further clarification. First stage
explanation of the dominant effects
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related to the Lineament. Once this could be e::plained, in a

t
anne~ consistent with the magnetics~ it was removed and the

resultant anomaly is shown, for line 1890, in Figure 18. The
possible solutionis critical to ultimate appraisal of structure

I SE of the Savage Faul t and NE of the West Brooksi de Faul t and
must be compared with the magnetics solution of Figure 15.

I
The models for line 1890 show that the only rocks of gravimetric
consequence lie between the Savage Fault and the inferred faults
west of the mapped Bernafai Volcanics. (Possibly to the extended
position of the Brookside Fault). The Bernafai Volcanics are not

1of relevance, nor is the Corinna Dolomite. The model is
imperfect and better fits are obtained by relating the eastern
edge of the effect to the Savage Dolomite/Bernafai Volcanics

I
boundary and dipping the Savage Fault to the west. The profile
transect~ the West Brookside Fault and t~e small subsidiary
gradient near the anomaly crest is presumably related.
The model does not distinguish Donaldson Group and a slab of

I generally west-dipping Savage Dolomite (out to the Savage Fault
but not beyond) can explain the effect. The notch in the model
west of 341 500 will accept, at co~parable dip, the impliedI volcanic .wedge from Figure 15.

The gravity model thus supports the implication of overturning
and does so by demonstrating that no thick dolomite sequenceI underlies the volcanic members of the Brookside syncline (Figure
14). The Corinna Dolomite inferred there, in the fold core, is
either the same unit as the dolomite above the volcanics in

I Figure 18 or the entire sequence. is overturn~d between the
Savage Fault and the Lineament. The simpler solution merely
requires the Donaldson Group to be locally ~isidentified or to

I be overthrust. If the sequence is as inferred in all previous
reports then the Savage Dolomite has not been exposed, if
present at all, since it must underlie the entire section and
thus. not be resolved gravimetrically.

7 10

VtnooJ)t;&.·
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~·fe-

I
I
I

CONCLUSIONS

Review of regional gravity and magnetic data has confirmed the
geological complexity of the Longback area and demonstrated that
understanding is some way off~ The review has, however,
established some relationships of exploration significance and
directed attention toward key aspects of the geology.

,

I

I
I

I
I
I

1. Sites with crystalline gold can be associated with faults,
only one of which - the Brookside Fault - has been mapped
conventionally' with any confidence. Several strllctlll"es of
this type are .. concealed within the dolomite units.
I predict -that any primary gold occurrences will be
concentrated near the intersections of these NNW-SSE.
trending features and unit boundaries or E-W offsets. No
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known occurrence is more than 500 m from such a point but
present data do not aliow higher resolution of gradients or
fe,;l.tures.
Similar comments apply to othe~ mineralisation.

E-W features are significant. The orientation of pyrrhotite
rich features near 5396 000 mN is not accidental. Other
units have been displaced up to 500 m at this northing.
Comparable offsets occur one kilometre south and these have
generated a set of Input EM anomalies.
The major E-W zone lies between 5395 and 5396000 mN and is
unambiguously obser"ved in ,gravity data. The properties of
the Bernafai Volcanics are altered in this zone.
A lesser feature of this type, or one more poorly defined by
the available data, occurs near Brookside.

The geology, although complex and difficult to interpret and
integrate, has been clarified a little by this review. Unit
continuity and members can be assessed. It would appear that
the so-called upper volcanics ar~ in fact fold repeats of
the Bernafai Volcanics in the area north of Brookside. It is
also possible that there is no lower dolomite in the same
area or, if there is, that it is nowhere exposed.
Given the available dip and facing information it seems
likely that the Donaldson Group has been incorrectly
identified or, if present, then it has been overthrust. onto
the Corinna or upper dolomite unit.
The prevalence of silicification and alteration within the
Corinna Dolomite NE of Brookside can be directly related to
the number of faults ~nd cross-cutting features identified
within the syncline.

F:ECOMMENDAT IONS

Further sampling of the dolomite in the immediate vicinity
of the inferred faults is sug~ested. Attempts should be made
to samp,le near the E-W features. This has only been
satisfactorily completed near X6 to date~

The zone of apparently altered but offset Bernafai Volcanics
within the corridor at 5395-5396 000 mN should be explored
for all metals. The targets may be in the adjacent dolomite.

Given the scale and nature of the responses and
interpretation there may be little point in resolution of
the stratigraphic issues. It may, however, be important to
resolve the attitudes of some boundaries and inferred
faults, Sampling traverses should give regard to observation
of facing a~d dip directions. This information may well
resolve the discussion about overthrusting of parts of the
section and allow resolution of the stratigraphic question
as well as separate fault styles.

-

-._-

-.: ...
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