
MINERAL HOLDINGS ADST. ?~Y.

LTD., & TOMIe EXPLORATIGN
PYT. LTD.

.

The conlenls of lhis repoll remain lhe properly
of C.R.A. Explorallon Ply. Limiled and may nol
be published In whole or in pari nor used in a
comPany prospectus wllhoul rhe written consenl
of lhe Company.

Ref. No .I,?9.....
. Keith River

December, 1971

C.R.A. EXPLORATION PROPRIETARY LIMITED

T. M. Porter

FINAL REPORT ON THE KEITH RIVER
PROSPECT E.L. 43/70 NORTHWEST
TASMANIA

DATE:-

AUTHOR:

~UBJECT :

,

i:

;

."'-."'1&$



•

/

790002

C.R.A. EXPLORATION PTY. LIMITED

December, 1971

Memorandum to

Copies to

G. W. PATTERSON

D. S. Carruthers
H. J. Evans

-,

From : T. M. Porter

!litCROFilMED I
Final Re ort on the Keith River Pros ect

E.L. 43 70 Northwest Tasmania

SUMMARY

The Keith River Gossan occurs within a sequence of
siltstones, dolomitic siltstones and quartzites
which are members of the "Older Precambrian" meta­
morphics known as the Keith Beds.

Three fold limbs have been mapped in the main
prospect area, defining an anticline and adjacent
syncline. These represent a atrike length of some
three miles of the gossanous zone, in the main
prospect area, with extensions of one, orq more of
these limbs being traceable over a further two
miles to the northeast.

,The sequence, including the sulphide horizon itself,
exhibits marked and rapid facies changes, both along
strike and down dip. Consequently, the gossan is
discontinuous along strike, and in parts of the
horizon has lensed out altogether.

Approximately 120,000 tons per vertical foot of
gossanous material has been estimated in the main
prospect area.

The contents of thiS report rem~ln
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Geochemical soil sampling over the main prospect, to
the west of the Keith River has delineated 46,000
tons per vertical foot of +100 ppm copper and 12,500
tons per vertical foot of +200 ppm enclosing small
eyes with levels in excess of 1000 ppm copper.

Reconnaissance soil sampling over extensions to the
northeast outlined smaller areas of the same general
tenor •

Two diamond core holes have indicated that the gossan
represents a stratiform pyritic occurrence.

No economic base metal mineralisation was encountered
in drill core. Copper and zinc were the only
metals present in any significant quantity, but
neither returned values in excess of 1500 ppm.

Iron in the form of oxides does not attain economic
significance.

INTRODUCTION

General

The Keith River prospect lies within the confines of
a joint agreement area of some 2.6 square miles, which
is in turn embraced by E.L. 43/70. This E.L. is
held by Mineral Holdings Aust. Pty. Ltd. and Tomic
Exploration Pty. Ltd., the partners with C.R.A..E. in
this joint venture.

Mapping

Detailed geological mapping on a scale of 1 inch to
100 feet was undertaken, over the main prospect area
to the west of the Keith River.



. "

•
•

.-

'-

•

790004

3

Reconnaissance mapping, on a 1 inch to 200 feet scale,
was executed over the remainder of the joint area,
and lapping over the Arthur.River to the east •

The detailed mapping was based on a series of tape
and compass lines cut perpendicular to the major
structures and spaced from 200 feet to 600 feet apart.
Elsewhere lines were put in, in an attempt to delin­
eate extensions of the Keith River Gossan between the
Keith and Arthur Rivers.

These lines were tied to the main grid reference by a
plane table and alidade survey of the existing bull­
dozed tracks within the prospect, thus compensating
for the effect of magnetite bands on compasses.

As the exposure of bedrock was found to be extremely
poor, all geological boundaries are inferred.
Mapping is based on what outcrop is available, tracks
bulldozed to bedrock, rock found in the roots of
fallen trees, and rock brought up in weathered bed­
rock soil samples. Nevertheless, the structural
interpretation from this mapping has been basically
confirmed by the subsequent di)mond drilling.

Geochemistry

An initial program of 200 x 100 feet weathered bedrock
soil sampling was executed over the apparent thickest
gossan section, the obvious primary drilling target.
This was undertaken so that sufficient information
would be available to commence drilling before the
weatber deteriorated. Further samples were taken
along broadly spaced lines over the remainder of the
main prospect area.

Subsequently, gossanous areas indicated in the latter,
as yielding anomalous copper levels were subjected to
sampling on a 100 x 25 feet basis, with 200 x 50 feet
and 600 x 50 feet samples over the length of the
gossan not already covered on a high density.
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Further soil samples were extracted at 25 and 50 feet
intervals along a few lines which revealed extensions
of the gossan in the Keith to Arthur section.

All samples were assayed by The Zinc Corporation at
Broken Hill.

Drilling

Two diamond core holes were drilled to probe the
gossan below the zone of oxidation. The first, DD7l
KRI was intended to test the apparent thickest section
of the Keith River Gossan, and the second, DD7lKR2 to
pass below the highest copper levels delineated by
so il sampl ing.

DD7lKRl was commenced on 15th April, 1971 and comple­
ted at 797 feet on 17th August, 1971. Its grid
co-ordinates are 10520N, 10680E with an azimuth of
1430 magnetic and dip 600 • It was drilled by
Associated Di&ffi~ Drillers Pty. Ltd. Overall core
recoverywa\ 65%)

As it was considered that both the time taken and
core recovered by the contractor while drilling KRI
was unsatisfactory, DD7lKR2 was drilled by C.R.A.E.
personnel. It was commenced at co-ordinates 10270N,
10110E on 4th September, 1971 and terminated at 545
feet on 17th October, 1971. The dip was 600 with an
azimuth of 3000 magnetic. Core recovery was 82%.

KRI was terminated at a depth below which no sulphide
intersections could be expected, as implied by
surface mapping. Due to the absence of base metal
mineralisation KR2 was stopped when it was considered
to have reached a depth below which, on the basis of
the interpreted structure, any mineralisation encoun­
tered would not be of an economic thickness.

Sulphide-rich sections of the core from each hole
were split and sampled in ten feet lengths.

Portion of the core from KRI was assayed by R. J. Gluyas
in Adelaide, the remainder by The Zinc Corporation.
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GEOLOGICAL SETTING

Regional

The Keith River Gossan is found within a sequence of
dolomites, siltstones, shales and quartzites. These
are members of the "Older Precambrian" Keith Beds
which comprise predominantly, muscovite, chlorite and
biotite schists, quartz mica schists, micaceous quartz­
ites and quartzites. The Keith Beds and their equiv­
alents outcrop over a belt extending from just west of
Wynyard on the northwest coast, to the Savage River
area to the southwest. It appears likely that the
Savage River magnetite deposit is equivalent to the
Keith River Gossan.

These schists and quartzites are overlain to the west
by the "Younger Precambrian" Neasey quartzites and
slates which are of a lower regional metamorphic
grade.

Immediately to the north of the Keith River prospect
a major northeast-southwest trending fault separates
Keith Beds from Permian greywackes, dark shales and
tillite which overlie Precambrian metamorphic sedi­
ments north and east of the Arthur River.

A few Tertiary basalt cappings cover both Permian and
Precambrian sediments in places.

Extensive Tertiary white quartz gravels are obvious in
the area and effectively mask the older rocks.

Local

The stratigraphic sequence is tightly folded in the
main prospect area; a syncline and adjacent anticline
being defin~d by the'three limbs mapped (see Plans Nos.
T.797 and T.798).
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The ~owest stratigraphic unit outlined in the detailed
mapping is a pale brown, fissile shale containing
abundant amounts of a grey-green mica. This rock type
is slightly phyllitic in appearance and its upper
boundary marks the change from the overall schistose
nature of the Keith Beds bo the non-micaceous rocks
enclosing the Keith River Gossan. This micaceous
shale grades fairly rapidly, by the decrease and loss
of mica, to a pale brown shale and thence to a sandy
shale and siltstone. Bands of grey quartzite and
quartz sandstone become apparent within 200 feet strati­
graphically above the micaceous shale.

The lower portions of KRI reveal a succession of fine
grained grey quartzites and grey, slightly sandy silt­
stones overlain by 25 feet of pale green bedded silt­
stone with thin calcite veins 'parallel to bedding.
Above these beds and preceeding the sulphide zone 15
feet of a dark green fine grained amphibolite was
encountered. Sub-rounded to sub-angular quartzite
pebbles are evident in the bottom 2 feet of this inter­
section. This could possibly represent a metamorphosed
intermediate to basic intrusive, although it is also
likely to be'a portion of an intruded amphibolite dyke
of the type noted elsewhere in the region.

The sequence above the sulphide zone revealed by the
upper portions of KR2 comprises grey quartzites,
ranging from three to forty-five feet in thickness,
alternating with green, grey and pale siltstone and
sandy siltstone bands of comparable thickness (see Plan
No. T.785). A comparable succession is represented
in KRI, over the corresponding intervals.

Two intersections, one of 91 feet and the other of 118
feet of a crystalline medium grained amphibolite were
encountered above the sulphide zone in DD7lKRI. This
rock type is composed predominantly of a dark green
amphibole with les'ser white feldspar and minor fine
quartz. The upper intersection was rotten, but, unlike
the fresh occurrence, displayed a foliation by the
elongation of feldspar crystals •
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No amphibolite was encountered in KR2 and it seems
likely that it is present in the form of a dyke, or
series of dykes.

The rotten nature displayed by this rock type down
to 100 feet below ground level suggests that it is
unlikely to be represented in the very limited
surface outcrop. Hence its failure to appear on
the geological mapping.

Although the rock types intersected in the drill
core are similar, there is no comparison of thick­
ness or sequential order of individual beds.
Considered in conjunction with surface mapping and
geochemical soil contours, this suggests rapid and
frequent facies changes along strike and down dip.

In the Keith to Arthur section the gossan occurs
within a sequence comprising predominantly shales,
sandy shale and micaceous shale ,with lesser quartzite
(see Plan Nos. T.799 and T.800).

The Sulphide (or Gossan) Zone

..

(a) Surface

The gossanous zone, as mapped, consists of
intercalated grey quartzites and grey lam­
inated siltstones, with lenses of iron
oxide. In the presence of iron oxide the
siltstones have been bleached to a cream
or white powdery rock. The degree of
bleaching appears to be proportional to
the proximity to ferruginous bands. This
siltstone often exhibits fine magnetite
specks or specular hematite.

The percentage of the mapped gossan zone
that actually displays magnetite or
cellular oxide~ varies considerably along
strike, being highest on the "eastern limb",
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extending from line Kl to 10200N in the hinge
zone, and on .the "central limb" between lines
K3 andK13 (see Plan Nos. T.797 and T.798).
Elsewhere this percentage is lower and in parts
the sequence almost completely lacks ferru­
ginous material.

A number of small gossanous lenses define a
horizon just above the main formation.

The iron oxide is primarily limonite with
lesser hematite and magnetite. The limonite
is usually cellular to some degree and
occasionally has associated pyrite. It is
apparent that these iron oxides represent
primary pyrite-magnetite.

In outcrop the ferruginous sections exhibit,
in the main, a definite banding. Distinct
cellular limonite layers after pyrite are
enclosed by, and parallel to, the more
massive iron oxide bands in some outcrops.

Continuous outcrops of iron oxide up to 100
feet thick have been mapped, only containing
occasionall thin bands or lenses, up to a
few inches in thickness, of siltstone or
quartzite. In addition, bands of angular
quartz grains from 1 mm. to 5 mm. grain size
are apparent within the ferruginous material.

Using the conversion factor of 10 cubic feet/
ton, 350,000 tons per vertical foot has been
interpreted from the mapping as being
gossanous and ferruginous, or potentially so .

Due to the limited exposure and discontinuous
nature of gossan lenses, only by undertaking
extremely detailed mapping would it be possi­
ble to delineate individual gossan lenses and
bands.
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For this reason a "cumulative" type calculation'
was made of the percentage that is actually
ferruginous at the surface. This was based on
estimated percentages for the gossan zone along
mapped lines at roughly equal spacings along
strike. This indicated that 35% of the mapped
gossan zone is actually ferruginous, yielding a
figure of 120,000 tons/ vertical foot, with the
exclusion of the western limb northeast of line
KIlo

(b) Sub-Surface

Table 1 summarises and compares the intersections
of the sUlphide zone seen in the core from each
hole.

Bands of fine pyrite from l,~>. to 1 ~,thick,
occur parallel to bedding iU'green sii~one,
grey and green dolomitic siltstone and dolomite.
Massive coarsely crystalline pyrite is evident
in some layers. Minor chalcopyrite and traces
of pyrrhotite accompany the pyrite in some
intervals. Layers of fine magnetite up to a
foot, but averaging about half an inch in thick­
ness, parallel to bedding, alternate with pyrite
bands of a similar size, in green siltstone, in
the upper section of the sulphide zone.

Green siltstones, adjacent to the more pyritic
bands, carry pyrite dispersed through the rock,
apparently unrelated to bedding.

Grey to green siltstones, sandy siltstones and
sandstones to quartzites are found within the
sequence, with only minor traces of sulphides .

Minor specular hematite occurring as patches,
or single flakes are obvious over some intervals.
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Examination of the diamond drill core indicates
that the Keith River Sulphide Horizon constitutes
a stratiform pyritic occurrence.

Sulphides are apparently present in discontinuous
lenses and bands. This is obvious fr9m a com­
parison of surface mapping and the pyritic band
intersected by KR2. At the surface there is a
strong development of cellular limonite and mag­
netite over much of the mapped gossan zone totalling
some 300 feet, in contrast to a stratigraphic thick­
ness of only 50 feet in the drill core.

It is possible that some of the non-cellular
limonite found in outcrop is due to a secondary
surface process and not straight oxidation of
sulphides.

All core was exposed to ultra-violet light but
failed to reveal any scheelite mineralisation.

STRUCTURE

Surface' mapping in conjunction with information y:ielded by
the diamond drilling indicates that the Keith River
sulphide zone has been subjected to two periods of folding
deformation .

The first period is responsible for the more intense def­
~rmation with overall northeast-southwest trending axes,
with a second gentler folding having northwest-southeast
axial direction superimposed.

Interpretations based on the drilling results suggest that
the axial planes of the first period dip to the west at
an angle of around 600 , resulting in structural thinning
of the "eastern limb", with a consequent thickening of the
"central limb" •
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First period axes appear to be generally horizontal, with
plunges in either direction as a consequence of the second
folding. In this event the hinge zon~s exposed at either
end of the prospect are topographically controlled by the
lower .. ground found in these regions.

A parasitic fold has been defined to the east of the
"eastern limb", from information yielded by core from drill­
hole KRI. Its main development as seen at the surface,
is between lines Kl and K9. This accounts for the
apparent thickening of the gossan zone in this region, and
the "double nose" of the syncline to the north.

Two faults have been outlined in the main prospect area.
A major regional northeast-southwest dislocation with a
downthrow to the north exposes Permian sediments immediate­
ly to the northwest of the main prospect.

A local northwest-southeast fault truncates the nose
section of the main syncline found in the gossan zone,
in the northern section of the main prospect. This fault
has a downthrow to the north, resulting in the re-appearance
of the gossan zone to the north.

GEOCHEMISTRY

(a) Soil Sampling

-.

,

i. Main Prospect (see Plan: Nos. T.801 and T.802)

Weathered bedrock geochemical soil sampling has
outlined a limited area yielding marginaily
anomalous copper levels with a few sporadic
above background zinc and nickel values.

Anomalous copper levels are almost wholly restric­
ted to the "central limb" between lines K39 and
KIO with only minor areas in the "eastern limb"
between lines KIO and Kl.
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Copper values have been contoured at 100, 200
and 1000 ppm intervals, delineating 46,000
tons per vertical foot of +100 ppm and 12,500
tons per vertical foot of +200 ppm Cu enclosing
small eyes with levels in excess of 1000 ppm.

Contoured copper levels, with the exception of
+1000 ppm lenses, do not define sharp geochem­
ical peaks in a background "plain".

Copper contours have been drawn in a "lensing"
fashion, in an intuitive attempt to approach
the dimensions of the stratiform mineralisation
responsible for the anomalies.

Although the geochemical copper levels are of
a low tenor, it was thought that due to the
high degree of gossan development and leaching
of sulphides at the surface, that these might
represent much higher grades below the level
of oxidation. However, much of the sulphides
responsible for gossan development at the
surface above DD71KR2 have apparently lensed
out at depth, with the consequence that they
were not extensively intersected by that hole.
It seems likely that copper levels accompanying
these sulphides at the surface may also be
absent in the diamond core.

Contoured anomalous copper levels were found
to be discontinuous along strike, confirming
the rapid facies changes indicated previously
(see Plan Nos. T.801 and T.802) •

Several samples yielded zinc levels up to 800
ppm around co-ordinates 9800N, l1400E on line
K8, 9900N, 11800E on line KIO and 10875N,
10800E on line K5. A number of +100 ppm
nickel values up to 600 ppm were received from
samples on lines K3, K33 and Kll in the
"central liinb". One nickel level of 220 ppm
accompanied a high copper value on line K12
in the "western limb".

Anomalous zinc and nickel values were not found
to be common enough to be amenable to contouring •
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Keith to Arthur Section (see Plan No. T.799)

A limited number of lines were sampled in this
section. Although sufficient to show that
detailed gridding was not warranted, there was
not enough data available to contour the
marginally anomalous copper and zinc levels
obtained. For this reason "zones containing
anomalous zinc and copper levels" have been
drawn. Zinc ranges from 250 ppm to 500 ppm
and copper was found to lie in 100 ppm to 200
ppm limits in these zones.

The anomalous zones thus delineated extend over
some 1,800 feet of strike length and appear to
be associated with the extensions of the
"central limb" in this section.

Auge~ sampling was not possible in areas
covered by Tertiary gravels, except along
deeply gouged tracks .

Victory Section (see Plan No. T.800)

As the exposures of the gossan on this sheet
lie outside of the boundaries of the joint
agreement area, only a few soil samples were
collected. These were taken within the
confines of the gossan zone in positions where
a reliable sample was assured. All returned
anomalous copper and zinc values ranging from
100 ppm to 500 ppm for each metal. The old
Victory copper workings are within the gossan
near samples 211550, 201551 and 201552. The
actual location of these workings has been
obliterated by recent bulldozing •

•

•

(b) Drill Core (see Plan Nos. T. 784 andT. 785)

Pyritic sections of the core from each hole were
split in ten feet lengths. One half was despatched
to The Zinc Corporation to be crushed and assayed,
while the remainder was retained in Wynyard •
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Twenty intervals were sampled from KRI and nine
from KR2. All samples were assayed for Pb, Zn,
Cu, Ni, Co and Ag in ppm and total Fe and
sulphur in percent. Composites over lengths of
around 100 feet were prepared and assayed for
gold.

No intersection yielded economic base metal
grades. The highest values were received for
zinc and copper. Zinc attained levels in excess
of 1000 ppm over a width of 20 feet in KRl, with
successive values of 1400 and 1560 ppm. Levels
of 730 ppm and 830 ppm were from respectively
above and below the +1000 ppm zone.

In the core from KR2 no zinc value exceeded 600
ppm. These compared to general levels of 50
ppm t6 300 ppm elsewhere in the sulphide zone.
No zinc sulphides have been identified.

Several copper values from 400 ppm to 800 ppm
were yielded by core from each hole. These
contrasted to levels ranging from 30 ppm to 200
ppm in KRl and averaging around 200 ppm in the
pyritic intersections of KR2. Traces of chalco­
pyrite are evident in the sampled intervals
yielding higher assays.

In general, high copper and zinc intervals over­
-lapped but did not completely coincide.

Lead and nickel returned assays from 30 ppm to
200 ppm.

No-silver value exceeded 2.5 ppm.

All composites yield. -gold assays of less than 0.04
ozs./tQn.



,

,
,

79001G

16

The iron content in the form of oxides in the co re
of KRl was found to be negligible, being in all
cases less than 10%. Little magnetite was noted
in the visual inspection of the core, with the
exception of the first two sample intervals.

Iron oxides in KR2 were also of a low grade, although
slightly above those intersected in KR1. The most
significant levels are 10 feet of 17%, 10 feet of
21.7% and 20 feet of around l5%.iron as the oxide.
The remainder of the samples submitted for assay
were found to contain less than 10% iron in the
form of oxides.
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ical-Geochemical Map.
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TABLE 1

Summary and Comparison of the Sulphide Zone in DD7lKRl and KR2

;,

0071KRI 0071 KR2

From I To \ Stratigraphic Description ! From To I Stratigraphic Description !,
Thickness Thickness

,,,
I

Amphibolite dyke. 203'9" 222'0" 15'6" Dark green siltstone with mag- I
netite and pyrite. Bedded,
in part. Distinct magnetite
bands up to 1 foot thick.

I

222'0" 262'3" 35' Well bedded green siltstone
,,

299' 0". 312'0" 11'0" Laminated fine, pale green silt- with magnetite and pyrite
bands up to %c" thick com-

,

stone with magnetite and prising approximately 50%pyrite bands of rock. Pyrite/magnetite
40/60%. Some massive pyrite ' ,

bands up to 3" thick.
I

Traces of chalcopyrite with ,

r pyrite. .
!

312'0" 316'0" 3'6" Laminated fine dark green silt- 262'3" 282'0" 19'6" Dark green siltstone. "'ell-..
stone wit~ few pyrite bands bedded in part. Low pyrite
and minor magnetite. Traces content. Quartz veins with
chalcopyrite with pyrite. chalcopyrite at 262' 6".

316'0" 360'6" 40' Poorly laminated fine pale green 282'0" 330'0" 40' Grey-green unbedded silty
siltstone. Very fine pyrite sandstone. Grades to a
throughout. No bands. sandy siltstone and to a

dark green siltstone in
places. Low pyrite content

, dispersed throughout.

360'6" 388'0" 25' Soft slightly sandy poorly 330'0" 421'0" 70' Grey-green to pink poorly
laminated green siltstone with bedded quartzite with minor ,

10 to 60% pyrite; not banded. thin silty bands. Minor
Minor specular hematite. traces pyrite and less

chalcopyrite in places

421'0" 423'3" 2' Dark grey to black laminated
siltstone.

388'0" 396'6" 7' Fine green siltstone with up to 423'3" 467'6" 30' Soft, dark green laminated
10% dolomite bands. Up to 30% siltstone with thin
pyrite - in silt bands. calcitic lenses up to %c"

thick, parallel to bedding.
No sulphides.

396'6" 439'0" 40' Grey dolomite with bands and 467'6" 481'0" 11'6" Poorly bedded pale green. patches of pyrite with traces
dolomitic siltstone (up to I. .. , --- - - -"- - of chalcopyrite • ..

" .. ----- '30%"dQIomite). No pyrite:"
~

,

439'0" 460'0" 20' Pale grey weakly laminated soft 481'0" 545' 50' Dark grey poorly laminated
slightly sandy siltstone. .. T.D. siltstone. Develops to
Traces of pyrite. slate in parts. Minor

." traces of pyrite and chal~

460'0" 467'0" 5'6" Medium grained grey "to ,green sand- copyrite in bedding planes i

stone and grey sandy siltstone in places
with pyrite bands

467'0" 418'6" 50' Pale grey laminated dolomitic
siltstone grading to massive
pyritic dolomite. Pyrite
bands with some specular

~- -~--~. .. - - ----- ~-~--. -7~-------- hema:t:tte. ; ~ " .. .. -~--, -~--" ----- - - ,- --~-;-'<----. ~ ~ ._-- . - .~ . -- ....
~-"' '

.
i
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DRILLE RS.. ..C. ~.f\l=· .
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CO'ORDINATES .\O'-l0N. .lOlIOE'<.

R. L. COLLAR. . .\OSSS\';. .
AZIMUTH

ANGLE FROM

1:$_E;lItL_8JYEB__IQ~.mgD1Q _
~Oo

HORIZONTAL .. bO· ..
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R. L. COLLAR ..JOSS~...... .
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