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COHSTAFF PROPRIETARY LIHITED

ARTHUR RIVER AnE.~

EXPLORATION LICENCE 5/62
REGIONAL AND :r:n:;TAIL2D 2XPLORATION

197:;/74 SUliiCER FIELD Sl:;ASON

1. INTRODUCTION

1.1. Location

The section o£ the Arthur River drainage system covered
during the summer exploration programme is located about
four miles north of Waratah in the north central sector
of Exploration Licence 5/63.

1.2. Access

Access during the season was provided by helicopter,
using the road near the Wandle River bridge and camp
site as a helipad. A helipad was also cut on the base
line of Grid E for access to that grid.

Permission 1ms obtained from Associated Forest Holdings
to use the access road from the lfaratah Highway to the
Arthur and lfand1e Rivers, and to use their huts at the
Wandle River bridge for messing.

All the grid areas explored are relatively thickly
forested. Grid E is covered by open myrtle country
for the major part. Other grids are thicldy forested
with horizontal vegetation. Geological outcrop is
very poor. Most outcrop is located in creek beds.

1.4. Previous Work

During the 1972/73 summer field season all rivers and
creeks in thc area were stream sediment sampled at 500
feet intervals and 100 feet upstrea:ll of confluences.
In this 1,ay anomalous sections oi' the Arthur River
drainage area were delineated for further exploration.

Rivers and creeks in the northern half of the area and
the northern part of the Wand1e Road were mapped
geologically during that season.
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From this phase of exploration five parts of the total
area were found to be geochenica1ly anomalous and hence
worthy of further exploration. These parts are refer­
red in this report as Grids A, B, C, D, and E.

2.' WORK DONE DURING CUR.'1ENT PROGRA1-J}lE

2.1. Geology

The geology of rivers and creeks in the southern part
of the Arthur River was mapped. The Wanele Road,
extended approximately 2500m south, was surveyed and
the geology mapped. A new logging access road, Munday's
Road, follows the Wand1e River to the east. It was
surveyed and theeeology mapped. All the regional
geology was plotted at scale 1110 000. All cut lines
on the five grids sited over geochemica1ly anomalous
areas were geologically mapped.

2.2. Soil Sampling and Grid Cutting

Over each of the five geochemica1ly anomalous areas a
metric soil sample grid was cut. Base lines were cut
on magnexic north-south bearing. East-west (magnetic)
grid lines were cut every 100m along the north-south
base line. Soil samples were taken every 20m along
the grid lines. Soil samples were dried and sieved at
Waratah to .obtain the minus 80 mesh fraction. They
were then despatched to the Australian Hineral Develop­
ment Laboratories in Adelaide for analysis by A.A.S.
for copper, lead, zinc, nic1(el and bariu.'lI.

3. RESULTS OF 1'fORK DOrlE

3.1. Regional Geology

Cambrian sediments (and basaltic lavas of suspected
Cambrian age _ Grid E) form the greater portion of rocks
of the Arthur River area. Folding of these rocks is
comp~ex although the general strike trend is north-south
with an easterly dip.

In the northern portion a number of north-east and north­
west trending joints are hosts for dolerite dykes.
Ultrabasic intrusives, ranging from gabbros and serpent­
inites to norites, crop out through the area.

To·the north-east of the Arthur River area suspected
flat lying Permian sedil'1ents unconformably overlie the
Cambrian rocks.

A flat lying dissected Tertiary basalt plateau unconform-.
ably overlies rocks to the east of the Arthur River.

• • •• :3
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3.1.1. Cambrian Sediments

These sediments £orm the major rock type of the
area. They consist of chocolate and grey
coloured mudstones, micaceous sandstones and
gre~~ackes, brown siltstones, coarse grained
quartzites, argillaceous cherts, with minor
shales and minor pebble conglomerates in a
mudstone matrix. These rocks arc believed to
have been deposited during the initial stages of
formation of a geosyncline.

3.1.2. Permian Sediments

These were not encountered during the current
phase of exploration. For a description refer
to Section 2.3. o£ the 1972/73 summer field
season report.

3.1.). Igneous Activity

Basic and ultrabasic rocks intrude the older
sediments in the Arthur River area. Tertiary
basalt lavas overlie much of the country east
of the Arthur River.

3.1.3.1. Cambrian Basalt Lavas

These are seen in the Cambrian sediments
of Grid E. Outcrop is too poor to
determine their relationship to the
sediments but they are considered
basaltic lavas extruded during sediment
deposi tion. For f'urther COffit'Jents refer
Geology, under section on Grid E.

3.1.3.2. Peridotites, Sernentinite

Serpentinites are exposed in the north­
east of the Arthur River area along
Munday's Road and in the central part
along the Wandie Road in the Deep Gully
Creek area.

The serpentinites in the central 1landle
Road region are complexly interlensed
and £olded with sediments. Varying
degrees of serpentinisation are evident,
ranging from virtually unaltered coarse
grained gabbros and peridotites inter­
laced 1.i th chrysolite veinlets, to
serpentinites consistinc; almost entirely
of secondary chlorites, the result of'
weathering and alteration of non-alum­
inous magnesinm silicates. Manganese
showing is seen on joints along with
much slickensiding and shearing.

• • •• 4
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'.1.'.3. Dolerite Dykes

'.1.3.5. Tertiary Basalt Cover

3.1.3.4. Gabbro/Norite

5930054.

The high country to the east of the
Arthur River is capped with a sheet of
Tertiary basalt. On the southern
portion of Grid E, basalt outlier
remnants of the basalt sheet are seen.'

Air photo interpretation suggests the
period of intrusion of these coarse
grained dolerite dyl{es to post date the
intricate folding of the sediments, but
predate the Tertiary basalt lava
extrusions. They extend south-west to
the Arthur River.

Weatbering results in ovoid spberoidal
"pods". The serpentinites range from
massive plug-like intrusives to thin
sill-like lenses. Adjacent chocolate
mudstones shm, intense sheari.ng and
contortion on the contac~with tbe
ultrabasics. Chill hardening of the
mudstone has produced a flint-like
cherty rock.

In the north-east section of the Arthur
River area a series of sub-parallel
north-east trending dolerite dykes are
seen. They ~ppear to be emplaced along
old joint fracture 30nos.

Minor outcrops of dolerite are seen in
the Deep Gully Creek area but lack of
"in situ" outcrop precludes cormnent on
their character of intrusion.

In the southern portion of the area
centred at Robinson Creek an outcrop of
a massive basic coarse grained intrusive
rock occurs, referred to as a gabbro/
norite. The homogeneous rock has a
high percentage of feldspar, no visible
quartz, and abundant ferromagnesium
minerals. It lies in an area shown to
contain nickel anomalies. Minor joint­
ing is seen throughout the rock. In one
location, in Horizontal Creek, a horn­
felsed mudstone contact with the norite
is seen.
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3.1.5. structure

Metamorphism in the areas mapped is of a low o~der.

Load metamorphism during burial and sUbsequent
diagenesis is shown by the mica fl~(es in the
shales and siltstones. Contact metamorphic
oreoles are seen between serpentinites and the
gabbro/norite complex with the intruded sediments.

I
I
I
I

3.1.4. Metamorphism
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The overall general structure of the Arthur River
area consists of' sediments striking north to
north-east, and dipping 45_600 to the east.
Rowever, minor folding is abundant resulting in
a complex pattern of synclines and anticlines.

3.1.6. Mineralization

During both the regional and detailed geological
mapping, exposures indicative o~ possible economic
mineralization have been observed.

A number of carbonaceous shale samples from Grids
Pi. and E 'rere sent for assay. On field examination
they contained fine disseminations of pyrite.
Ho,,,ever, the assay results for elements such as
copper, lead and zinc were disappointing.

~linor pyri te crys ta1s were seen in the gabbro/
norite and also in dolerite.

3.2. Detailed Geology and Geochemistry of Grids

Miogeosync1inal sediments strike north
to north-west and dip to the east.
They are intruded by north-east trending
dolerite dykes.

1.1. Sediments

The sediments consist of conglom_
eratic mudstone to the west, over­
lain by micaceous sandy siltstones,
mudstones, fractured brecciated
pyritic chert, medium groined
sand-stone, tuffaceous siltstone,
and finely l[minated shales.
The sandstone shows muscovite
flakes along the bedding plane
resulting from 1010[ grade meta­
morphism.

. • . .6
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3.2.1.5. Recommendations

'.2.1.'. Mineralization

'.2.1.4. Conclusions

5930076.

1.2. Igneous Rocks

l>le4ium grained do1eri te. 4ykes are
4iscordant to the sediments. They
appear to have intruded the sediments
prior to fol!Hng as the dolerite
trends vary f'rom north-\<est in: tIle
north-west or the grid to north_east
else,"here. Topographic highs are
attributable to dolerite.

No further work should be done on the
grid; the anomaly is explained by the
dolerite intrusive dykes.

Copper, nickel, barium and zinc values have
been plotted on a grid layout and contoured
according to natural populations establish­
ed from cumulative frequency plots. Lead
values were too erratic to be of assistance.
Rock sample assays are shown in Table A3.

The geochemical copper, nickel and, to
a lesser degree, zinc anomalies are
attributable to dolerite dykes intruded
into sediments. A very minor proportion
of the copper in the anomaly may be
attributable to sediments.

No mineralization ap~roaching possible ore
grade was seen. P}Tite filled fracture
zones in a brecciated black chert (TB 205).
A very heavy graphitic shale (TB 207) was
assayed showing 80 ppm lead. No sulphides
were visible.

3.2.1.2. Geochemistry

'.
•••••••••••••••••••
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TABLE Al - GEOCHEMICAL ANOMALIES _ GRID A

Cumulative
Geochemical Frequency Plots Correlation ,nth Correlation nth1l1:1ement range Def'inition Other Elements Interpretative Geologyppm Populations of'

Population .,-
2 140 ~. >66 Good Nickel good Excellent suggests theCopper - ppm - very -n. <66 ppm Good Zinc - where anomalous, very copper anomaly attributed to

good. dolerite dykes.
Barium - poor to absent.

Nickel 5 - 240 A. >140 ppm Good Copper - very good. Excellent - suggests the nick-
B.85-140 " Good Zinc - where anomalous. very el anomaly attributed to

good. dolerite dykes.
Barium - poor to absent.

Iz inc 2 - 120 A. 100 ppm Poor Copper - ,,,here zinc anomal- Average - correlation present
B.80-100 " Poor OUSt correlation using populations at cut of'f'
c. 40-80 I! Good good. grades 80, 100 ppm - suggests

(not contol~ed) Nickel - correlation good. zinc att:-ibuted to dolerite
Barium - absent. dyl<es 0

Barium 12 - 210 A. > 85 ppm Good No correlation ,nth other Poor - absent - suggests
B. -< 85 ppm Good elements. distribution very erratic,'

both f'rom sediments and
dolerite.
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TABLE A2 - CORRELATJON TABLE _ GRJD A

Interpretative
Geology

'.
••••••••••••-.
••••••

Copper

Nickel

Zino

Barium

593(\09

Copper Nickel Zinc Bariwn Interpreta.tive
Geology

- B B C A

B - (B) C D A

B (B) C - D B -C

C D D - C -D

A A B - C C -D -
.

REFERENCE _ CORP-ELATION TABLE

A 90 - 100% Excellent

B 60 - 90% Above averac:e

C :30 - 6af, Slight correlation only

D o - :30% Absent to slight

.. '.. 9
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TABLE A3 - ROCK SAMPLE ASSAYS _ GRID A

--- -
Re:f.'er·ence Element Content - ppm

No. Co-ordinates Rock Type
Co Ni Cr V l-ln Cu Ph Zn Sn Ag Ga

TB 205 o.8W/0.ON Black fractured pyritic
. chert 30 50 120 10 200 10 5 - - 0.1 -

Til 207 0.4lf/0.ON Very heavy black graph-
itic shale 10 20 20 20 '0 50 80 - , 0.' 10

•
•••
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1.2. Sediments

593(\11

A dolerite dyke is believed to crop
out on either side of the most 11est­
erly southern serpentinite lens.
The outcrop area or trend cannot be
delineated due to thick humus and
swamp.

A break between photo runs prohibits
air photo interpretation of any
major structures or lineaments.
The topography to the west is very
flat, consisting of deep swampy
humus and very thick horizontal
vegetation. To the east and south
of the grid outcrop is better al­
though logging debris covers much
of the ground.

Sheared s~diments occur to the east
and south of the grid. They include
argillites, quartzites, metasilt­
stones and graphitic shales.

Serpentinite float occurs to the
south of the grid. The float is
believed to originate from small
serpentinite lenses trending north­
east, intruded into sediments and
adjacent to a dolerite dyke. To
the north on line J.ON a serpent­
inite contact may be present but
poor outcrop prevents confirmation.
A suspected Tertiary basalt feeder
(or contact) is seen in the quarry
beside the Wandle bridge. It is in
contact with very sheared graphitic
shales, metasiltstones and brown
argillites. The Tertiary basalt
feeder may contribute to the geo­
chemical anomaly in the immediat~

vicinity. The b6undary of this
Tertiary basalt feeder remains
indistinct due to logging and
quarry debris.

10.

1.1. General: Topo~raphy and Outcrop
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TABLE Bl (next page)

Copper, nickel, zinc and barium values
have been plotted on a grid layout and
contoured according to natural popul­
ations established from cmnulative
frequency plots. Lead values are too
erratic to be of assistance. Results
are summarised in Tables Dl and D2.
Rock sample assays are shown in Table
B3.

1
1
1
1
1
1
1
1
1
1
1
1
1
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1
1
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l.1.

3.2.2.2. Geochemistry
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TABLE Bl • GEOCllEHICAL ANOMALIES _ GRID B

Cumulative
Geochemical Frequency Plots

Correlation withElement range Correlation with
ppm Definition Other Elements Interpretative

Populations of Geology
Population

Copper .5 _ 440 A• .-?- 240
~ Average

Nickel - general correlation only. GOOD. approximate gen-
B. 190.21fO No specific corre~ation between eralisation Pop.A corr-
C. 80-190

_ good.
populations. elates with dolerite

Zinc _ very good correlation dykes or basalt reeders,

especially Pop.A zinc with Pop.B correlates with
sediments on contact of'Pop.A copper. basic intrusives.

Bari.um _ poor, if any. Suggests
the Pop.A and B of copper
directly attributable to
intrusives.

Nickel .5 • 170 A. >- 14.5
~

Very Copper. general correlation only• GOOD • correlates with
B. 60.14.5 good. Suggests both from intrusives. approximate locations

Zinc poor correlation. Very serpentinite lenses and- dolerite dykes.general only.

Barium • B.C oorrelntion. Unusual
relationship. Suggest one
affects the other in soil
geochemistry.

Zinc .5 . 340 A. 220
~

Good. Copper - very good correlation GOOD • correlates with
B. 180.220 Unusual especially Pop.A coppor with both intrusives e.lld

curve .. Pop.A zinc .. adjacent sediments on

Nickel - poor correlation.
contact (Pops.A and B).

Barium • poor correia tion.

Barium 18 " 200 A. 190
~

Good. Copper - poor. Suggests major- POOR " virtually no
B. 95-190 Unusual. ity of copper attributable correlation except gen"

curve. to intrusives. eral NE trend. Suggests

Nickel - D.C correlation.
logging activity disturb-

Unusual relationship.
ad anomaly.

Zinc - poor correlation.
-

.....
"

....
'".
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TABLE B2 - CORRELATION TABLE _ GRID B

Interpretative
Geology

II

I
I
I
I
I
I
I
I
I
.1
I
I
I
I
I
I
I
I
I

Copper

Nickel

Zinc

Bariwn

593014

Copper Nickel Zinc Bariwn Interpretative
Geology

- B - C A - B C B

B - C - D B - C B

A - B D - C - D B

C B - C C - D - C - D

B B B C - D -

REFERENCE _ CORRELATION TABLE

A 90 - 10<>'% Excellent

11 60 - 9CJ!, Above average

C JO - 6rtfo Slight only

D o - Jrtfo Absent to sligh'\;

... .• 14
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TABLE B3 - ROCK SAMPLE ASSAYS _ GRID B

Element content - ppm
Reference Co-ordinates Rock Type (important ones only)

No. Cu Ph Zn Ni Ba

TB 244 Quarry- Limonite stained It C7ossanous" 750 15 400 42 170to _

Wandle Rd. sheared ultrabasic?

TB 245 as above Basalt on sediment contact. 200 ,8 190 60 50
I
I,

TB 246 as above Highly sheared graphitic shale. 110 22 150 35 42,,
I
I -

•
••



3~2.2.3. Mineralization

3.2.2.5. Recommendations

3.2.2.4. Conclusions

intrusive

very small (C 600m) in linear
extent and likely to be on a
contact zone only.

very difficult to find, delineate
(due to surface and geochemical
contamination) and very difficult
to determine its character.

sediments
serpentinite lense
dolerite dyke
Tertiary (?) basalt

as in quarry.

b)

a)

An isolated sample of pyrite in graphitic
sheared shale was seen in the quarry.

It appears that dolerite dykes cut north­
east across serpentinite and sedimcnts.
A Tertiary basalt "feeder"(?) causes
severe structural distortion (sheari~c
etc.) in the region surrounding the
quarry. If economic mineralization is
present in the area covered by the grid
it will bel

The anomalous sample TB 2h4 indicates
the geochemical anomalies to be due to
basalt. Additional work on the grid
will be dependent on work done on
Grid E and the Heaz1ewood area.

•.•• 16
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The geochemical trends appear erratic
in correlation among elements. Too many
unresolved factors remain in the correl­
ation.. Logging and roading activity
(e.g. serpentinite rocks as base road
packing material) appear the major
factor of contamination. Logging act~

ivity has also obscured base rock out­
crop and spread existing rock float
out of situ.

There appears no clear cut trend in the
anomalies of the four elements contoured.
For example, the copper, zinc, and
nickel could be attributed to one of
four rock types, name1yl

I "
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1.1. General; Topography

To the north-east and south-west the
country is relatively steep with a
humus and Tertiary basalt float cover.
In the central zone, south-east to
north-west the country is flat but
with thick horizontal vegetation.

Much loggi~g activity has caused
contamination in soil samples.
Logging debris and road construction
has obscured rock outcrop and float
cover and introduced and dispersed
foreign material in the area (for
example, the serpentinite road base
material under the Munday's Road).

Air photo inspection reveals little
about structure except for the
presence of north-east trending
doleri te dy kes.

Interpretative geology is based
mainly on float evidence and extra­
polation of the general northern
trend of sediments.

1.2. Sediments

The sediments include quartzites,
brecciated cherts, coarse grained
siltstone, quartzitic conglomerates
and chocolate mudstones. They gen­
erally strike north and dip steeply
to the east.

1.3. Igneous Rocks

A series of dolerite d~<es is
believed to trend north-east, but
the only field exposure consists of
isolated patches of dolerite float.
As mentioned above, air photo inter­
pretation suggests the presence of
the dykes.

The contact of sediments with serpent­
ini te in the extreme north-,.;est of"
the grid is suggested by siliceous
chocolate mudstones and correspondingly
high nickel values. Uowever, the
rocks were float in the swamp amid
thick horizontal vegetation.

••.. 17
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Tertiary basalt ~loat covers a larg~

portion o~ the grid and is believed
to add further confusion to the
geochemical anomaly pattern.

3.2.3.2. Geochemistry

Copper, nickel, zinc and barium values
have been plotted on a grid layout and
contoured according to natural populations
established ~rom cumulative ~equency

plots. Lead values arc too erratic to
be o~ assistance. Results are summari­
zed in Tables C1 and C2.
Rock sample assays are shown in Table°3. .

(Tables on ~ollowing pa~es)

•.•• 18
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Cumulative

Geochemical FrC<l~lCnCy Plots Correlation 'dth Correlation "wi th
Element range Definition othGr elements Interpretative Geology

ppm Populations of
Popnlation

Copper 8 - 290 A. :> 200
~

Barhun - No correlation - DmISTINCT - in NE portion
B, 100_200 Average

suggests copper not from of Grid, the copper has no
sediments. corresponding nicl,el anomaly

Nickel except therGf'ore attributed to- very poor,
Pop.B sediments. In southto the Hest on lines 2S

Illest of grid Pop.AI and 35 0 Unusual lack of and

correlation even thoUGh attriLmted to dolerite dykes

sv.s pee ted doleri fe dyltes. and possibly Pop.B to
sediments.

Zinc - A to '1est on lines
J5 and 25. D-C overn.l1.
_. stl.':;,gests attributed to
sediments.

Nickel 5 - 200 A. > 160
~ Average Copper - comments as above o GOOD - suspect both 1'opul-

B. 110-160 ations attributed to dolerite
Zinc - D - no correlation. dykes (air pboto interpret-
Barium - B-C correlation•. ation only) - not attributed

Unusual relationship - to sediments.
see Section 4, Conclus;.ons.

Zinc 15 300 A. >- 200
~

CopDer comments above.
I POOR possibly due to- Good - as - poor

B. 95-200 NickGl D correlation. rock exposure.- - no

Bariwlt - C - poor correl-
ation.

Darium 18 - 470 A. > 85 Very poor Copper - no correlation. POOR - anomaly occurs with

Zinc C
both sediments and dolerite- - poor. dykes (may be due to sediment

Nickel - B-C see comments ary float over dyke ? )
above. - indistinct in distinGuish-

in sediments and dykes.

- •
•
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TABLE C2 ~ COIt,:<ELATION TABLE _ GRID C

Interpreta tiV3
Geology

il '

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
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Copper

Nickel

Zinc,

Barium

593020

Copper Nickel Zinc Barium Interuretative
GeoloGY

- C A - C D C

C - D B - C B

A - C D· - C C

D B - C C - C

C B C C -

REFERENCE _ CORRELATION TABLE

A 90 - 100% Excellent

B 60 - 90% Above average

C '0 - 60% Slight only

D o - 30% Absent, sliGht

•••• 20
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TABLE C3 - ROCK SAHPLE ASSA YS _ GRID C

Reference Element Content - ppm

Ho. Co-ordinates Rock Type
ICu Ph Zn Ni Ba

TB 242 3. oslo, 9'" Limonite stained chert (~eeder ~rom

dolerite or serpentinite?) 28 10 30 20 38

TB 21~3 l,OS/O,2W' Tertiary basalt ~loat - ~or

comparison with soil geochemistry 48 12 55 130 10

l\)
o
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'.2.'.J. Mineralization

No mineraliza~ion was seen dL~ing the
mapping of tha grid.

'.2.,.4. Conclusions

Poor exposure of rock outcrop and the
dispersion of float by logging operations
is disappointing. Consequently,
geochemical correlation is not clear and
can be attributed to a combination of
four sources, namely:

1. Tertiary ba3alt float,

2. Sediments (predominantly chocolate
mudstones and quartzites),

,. North east trending dolerite dykas,

4. Serpentinites (road base material).

The cumulative frequency plots should
indicate four distinct populations but
due to mixing of the populations they
are indistinguishable.

As for Grid B, if economic mineralization
is present in sediments it will be small
in linear extent (C 200m for the western
lines 2S and '5 anomaly) and likely to
be confined to a contact zone.

'.2.'.5. Recommendations

A 100m long east-west costean should be
dozed on line 2S between baseline and
1.OW, to determine the character of the
rocks causing the high copper and zinc
anomalies. Should this shO\"1 no encour­
aging mineralization no further work
should be done on the area.

'.2.4. Grid D

Hiogeosynclina1 sediments, striking NNE
to ~~ and dipping east are obscured to
the south and north east by Tertiary
basalt float and outcrop.

1.1. Sediments

Two types of sediment were noted
during grid mapping, namely a
jointen chert and a micaceous

. • ... 22
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siltstone. It is believed the
sediments continue north east and
south under the basalt float.
Outcrop is poor and the' interpret_
ation is based on mapping residual(?)
:float.

1.2. Igneous Rocks

A Tertiary basalt plateau obscures
sediments to the east. Float from
this plateau obscures sediments to
the south of' the grid.

3.2.4.2. Geochemistry

Copper, nickel, zinc and barium values
have been plotted on a grid layout and
contoured according to natural populations
es tac>lished from cunmla tive frequency
plots. Lead values were too, erratic to
be o:f assistance.

Results are su~marized in Tables Dl and
D2. Rock sample assays are shown in
Table D3.

•••• 2,3



- - - - - - - ­TABLE­Dl ------- GEOCllE1IICAL ANOlIALIES _ GRID D - - - - -•
Cumulative

Gooc11cmical F!."eqnency Plots Correlation ,vi. th Correlation with
Blcr'1cnt r;1nGe Definition other elenents Interpretative Geology

ppm Populations of'
Population

Copper .5 - 90 A. > 41
~ Average Zinc - very Good ·in basalt POOR - no obvious pattern

B. 41- 54 float - absent in sedimel.lts. with contacts, poesibly

!:tckel good in basalt enriched bands within
C. 30- hI Average - very chert beds. Possiblefloat - absent in sediments. trend under basalt float

Barium - very good in basalt discordant to trend of
f'loat - poor in sediments. sediments.

:;1cke I ;; - 290 A. > 150

~
Copper - very good in basalt POOR - same comments as

B. 70-1'i0 Good float - Absent in sediments. above.
C. 11·0_ 70 Zinc good in basalt- very

float - absent in sediments.

Barimn - very Good in basalt
float - poor in sediments.

Z:tnc 5 - 170 A o > 120
~ Good Cop))er - vcr)' good in basalt POOR -no obvious pattern

B. 50-120 float - absent in sediments. ,vi. th contacts. Possible

Nickel Good in basalt trend under basalt float- very discordant to trend of
float - absent in sediments. sediments.

Barium - very good in both
sediments and basalts.

.

B8rilun ° - 200 A. 80
~ Average Copper - very Good in basalt INDI STINCT - with both

B. lj·O- SO flont - poor in sediments. sediments and basalts. No

Nickel Good in basalt clear trends indicated.- vf)ry Possible correlution ,~ith
float - poor in sediments. t,,,o chert bands in north

Zinc - very eo od in both west of' gri.d.

I I sediments and basalts.

•

•

~
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--------------------
TABLl~ D2 _ COMELATION TATILE _ GRID D

Copper

Nickel

Zinc

Barium

I"cerpr"!tatlve
GecJ.oer

•
•
•
•

CO!'I'"r Nickel Zinc Barium Interpretative
GeoloffY

- D - bnsalt B - basalt B - basalt C D
D sedil:1ents D s"diments C sediments -- - -

B - basalt - D - basalt B - basalt C D
D .'3ediments D sediments C sediments -- - -
B - basalt B - basalt - A - B basalt/ C DD sediments D sediments sediments -- -
B - basalt B - basalt A - B bt'lsalt/ - C D
C sediments C sediments sediments -- -

C - D C -D C - D C - D -

REFEnENCE - COnR~LATION TABLE

A 90 - 100;~ Excellent

B 60 - 907~ Above averaee

C 30 - 601j Sli:;ht correlation only,

D 0 - 30'i~ Absent to slight



--------------------•

TA !3L:~ D3 - ROCl, S;\J'J'LS J.SSAYS _ GRID D

Reference EleMent content - ppm

:·70.
Co-ordinates noek 'l~ypo

eu Pb Zn Hi Do,
0

Ti1 21!O 1 A'0/0 0" Tertiary basalt float - ossay to be• UAJ j .... 1"

compared to soil 3eocllel11istry 50 5 100 260 100

T3 2hl 1 (\ ..... /1 ',7 !Iictlceous siltstone 28 10 90 90 55...... ,;;; , c> L(J..I

I\)
\J1
•

~

CO
~

• t?•
• ~,

~
i"
0,
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No mineralization was seen during the
mapping of the ~rid.

'.2.h.4 o Conclusions
,//

4.1. Northern NE trending indistinct.""
Cu, Zn, ~i, Ba anomaly

This c;eoche"'ical anomaly sho"ing
indistinct correlation behreen
elements and int~r?Teted Geological
boundaries is attributed to sliGhtly
enricl~ed (?) chert bands wi thin the
sedi::.ents and to remnant basalt
boulder flootamid sediMent scree.

4.2 0 South8rn NW trending Cu, Zn, Ni,
Ba ano:;02.l~-

This anomaly occurrinc; over an area
composed predominantly of basalt
boulder float, lies in a natural
flood plain on a topographic low.
The accQmulated basalt boulders are
believed to cause this anomaly.
Excellent correlation is seen
between all e1e~ents.

The soil ::;eochewistry sh.ould be
compared to the assay for rock
sar.lple TB 2110, a Tertiary basalt
boulder, for confirmation of the
cause of' tho ano:naly.

No further ,rork is recommended.

1 0 1. General i TOT)or~raT)hy

The P12.j ori ty of' tllC c;ridc overs open
myrtlc/m~nfern type country nl~~g

a geilerBlly north_e8st/so~lt~1_'",,'est

alic.rlcd ridGe" The hiC~'lest point
on t~_lC, ~rid, the l~J;~lipnd, ut th.c
intersection of' the bascl~ne and­
line 600S t is at 1500 ~cet

(c.CCOT~]~:tnt ::;1..L;I~;lit levels), 1'TitI1. the
lO\\lest point on tri.but3.rioB to the

." .• 27
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27.

Arthur River at 600 ~eet (accordant
summit levels). A walking track
to the helipad has been cut from the
Arthur River, west o~ Tobacco Road.
A stee?ly incised drainaGe pattern
predominates with the roughest
terrain occurring north o~ line 4.05
and south o~ line 9.05.

Outcrop ranged ~rom the extreme
in the south (massive steep rock
~aces in the headwaters o~ creeks)
to poor or non-existent over the
central and northern parts. Tertiary
basalt ~loat cover in the southern
portion obscured what may have been
sediment.

1.2. Sediments

Sediments represent a miogeosynclinal
sequence including laminated mudstone/
siltstone, medium grained sandstone,
cherts (including an unusual jaspilit­
ic variety), quartzites, micaceous ­
sandstones, ~erruginou$ mudstones,
micaceous gre~ffickes, and brown
shales.

From the very small number of outcrops
seen on grid lines that exhi~ited

bedding, the sediments are interpreted
as striking generally north, and
dipping steeply to the east.

1.3. Igneous Rocks

i) Cambrian(?) basalt lava

A large percentage of rock outcrop
encountered on Grid E consisted
o~ "an apl18nitic grey porp1:J.yritic
basal ttl (ANDEL petro=:ra::>hy,
23/1/74). The rock (TB 210) is
stated to contain 75~groundmass
o~ pyroxene, plo::;ioc1sse, o,xcques
anc1 a little d2rk volcanic glOSSa

Phenocrysts consist of mildly
seriticised plasioclase laths,
o.nd c..ltered olivine cr8ins. no
flo,~ textures 1'!Ore observed.

Geochcmicnl aRsays (Ge::li-qu~ntit...
ativc 5j)8ctrogrDphic 2~~:;lys:i.s)
show the rock (TD 210) contains
1m-, nic1cel (30 ppm); high copper

.000 :!8.



iii) Tertiary Basalt

ii) Dolerite Dykes
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(200 ppm); and high zinc (150
ppm). (For assay values of other
elements refer Table EJ). The
copper and zinc values are higher
than for a normal basalt and the
nickel is lower than normal.

28.

Air photo interpretation reveals
a nc~ber of sets of subparallel joints
in the northern part of the grid -
one' set trends north-west, and another,
believed to be the location of doler­
ite dykes, trends north-east.

A swarm of dolerite dykes is
believed to trend north-east,
across the northern part of the
grid. . Exposure of dolerite is
very pOor, and the presence of
dykes is interpreted from line­
ations on air photos.

Tertiary basalt float covers e,
large portion of the sout~ern

part of the Grid. This basalt
represents the remnant of the
extensive Tertiary basalt plateau
seen to the east and west.

The basalt is distin.~ished from
the suspected C3E1brian (1) basalt
by the fresh olivine phenocryst:>,
round \'leathering character, and
general medium grnincd texture.

COp'"er, z:enc, barium, 1eCld, niCkel and
nickel/cop~er values hnve been plotted on
a grid layout o The val:.lBs :for cop:;er,
zinc, lead a.:;.d '.:1ari'l:n1 1l()."V'8 been cOn.tour80.
acco?:'c~in~ to no.tur~l pOIJulation establish­
ed from cll!nulotive :frequency plots.
Re~ults nrc su·--:~c.rized in Tqbles :81 and
E2 0 Rock s8:::plc ass8.Y~:; arc shoi"Jn on
TAble EJ.

1.4. Structure

•il
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Cumulntiv'li
Frequency Plots Correlation with

Geochemical Correlation ~th Xnterpretative
~lement range Det'inition Other Elements

ppm Populations of:
Geology

Population

popper 20 - 370 A. > 320 l Zinc - verYf!ood eorrelation of: roOR NON_ltXISTENT
B. 180-320 Average all grid - grade A_B - SUR"eeat (See C-onclus!ons) •
C. 100-180 Bame source.

D. 60.100 Good Lead . good - grade B _
~ueeests

same source • Good over all.
grid ••

I
B~rium - g()od, grade B, f:or

northern sec tion of: interpreted
I sediment$' non-existent over
I TB 210 C~mbrian(1) basalt out_II crop. Non_existent over

Tertiary basalt area in the
south.

Nickel. - very poor, .-;rade C_D,
over all the grid areaJ
especially poo:r:' over TB 210
basalt. Sugeests no' from the
same source.

inc 8 - 670 A. > 250 I Poor Copper - comments a. above. roOR NON_EXISTE}fT
B. 135-250 (see Concl.uaiona).Lead . good over north section,

B. 135-250 ~verYeOod.
interpreted a. scdittJont, grade

{l. 23-135
B. Aver<:lCe over Tn 210
basalt C. Poor over TertiAry
basalt C_D. There-rore suegests
Pb, Zn, sam'9 SOl.1rCC.

Barium - l100d over sediments B.
Poor over Tn 210 basalt C-D.
AveraGe/poor Tertiary ba931t C.

Nickel _ Very poor Dover ha3alts.
Avcrn3e/poor over sediments C.

sad 5 - 300 A. :>- 115 txcsllentl Copner - Comments a. above. roOR NON_EXISTEr':T
B. 75-115 average Zinc oomments above. (see Conclusions).

inf'lec tic - a.

Barium - Poor/non_existent,
B. 75-115 ! Good Srade D over TB 210 bAsalt.
C. 57- 75 Grana B, very aood to sediments

in northern se::: +.ion of' ::;rid.
Non existent Tertiary basalt
grade D.

Nickel - very poor/non existent,
grade D over basalts. Average/
poor over sediments, .:;Tade C.

arium 10 - 480 A. 7 1~-

ivery
Copper - as above. roaR NON_EXISTENT.,

B. 70-175 poor (See Conclusions).Zinc - a. above.

C. 15- 70 Good Lead - a. above.

Nickel . poor over sediment areas,
Grade C. Very eood, grade A_B
over TB 210 basalt and Tertiary
basalt.

lNickel 5 - 260 A. ;;> 118 I Poor All elemc'nts _comments as above. roaR NON_EXISTENT
B. 75-118 (see Conclusions) •

C. 46. 75 Good

'"'"•

I
I
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Interpretative
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593()31

TABLE E2 _ CORRELATION TABLE ... GRID E

Copper
Interu-

Nickel Lead Zinc Barium retative
Geolog}

- C - D B A - B B D

C - D - C C C D

B C - B B D

A - B C B - B D

B C B B - D

D D D D D -
.

.

- C - D B A
_ B

D D

C - D - D C - D A - B D

B D - C D D

A
_ B

C - D C - C - D D

D A - B D C - D - D

D D D D D -

REFERENCE - COl~ELATION TABLE

A 90 - 10010 Excellent

B 60 - 90% Above average

C 30 - 60% Slight correlation only

D 0 - 30% Absent to slight

• . .• 31
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TABLE E3 - ROCK 5AHPLE ASSAYS - GRID E

.

f1ef'eretlce Element Content - ppm

No.
·Co-ordinates Rock Type

Cu Pb Zn Ni Ba

TD 201 7N 0.65E Pyritic quart",ite 50 20 20 30 -
TB 202 10.0S O.2E Coarse grained granite :float 10 10 ~20 10 -
TB 208 15.05 4.4E Jaspilitic chert 10 J ..e20 10 -
TB 210 5.05 4.6E POl"l'hyri tic Cambrian basalt 200 5 15° JO -
TB 2)2 120 15 JOO 42 160

TB 2JJ 4.05 lo8E Basalt - to ascertain ,,,hether Cambrian or Tertiary 48 5 75 180 55

TB 2J5 4.05 1.2E Dasalt - to ascertain whether Cambrian or Tertiary 220 10 110 50 55
TB 2J4 4.05 2.2E Tertiary olivine basalt 45 5 75 200 22

TB 2J6 4.05 O.JE Flinty "hornf'elsed" chocolate mudstone on contact·
. ",i th TB 210 basalt (therefore suggests basaltic
lava? ) 42 22 80 45 170

rf\~'" 239 . 6.05 l.m. Coarse grained dolerite 150 18 48 180 250I ....,u

~•
• (0
• ~

u t?
N ~
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3.2.'.3. Mineralization

Pyritic quartzite was seen imnediate1y
to the west of the base line on the
northern three lines. No other occur­
rence of sulphide or other economically
indicative mineralization was seen.

3.2~5.4. Conclusions

The geochemistry illustrates a very
complex and little understood picture
with respect to two factors:-

1) Complete lack of correlation ,nth
interpreted and outcrop geology.

2) Complex correlation between elements.

Nickel

The Canbrian basa 1 t TB 210 shm.ed
a nickel content of 30 ppm yet soil
values for the grid range to 260 ppm.
There are tlW explanations:

i) The nickel forms a "laterite type"
deposit containing a natural enrich­
ment of nic~:el fron the fresh roc1<.

ii) The nickel is being contributed by
some other non exposed source.

This second hypothesis is supported by
the re1ative1r nickel rich Tertiarv
basalt (TB234) and dolerite (TB 239).
The very good correlation of nickel to
barium supports the hypothesis that
nic1:e1 is derived from the basalt and
dolerite since both have high barium
contents.

Barium

Barium shows excellent correlations
with copper, lead and zinc, althou:.>:h
these l"tter three elements Sl~011 a poor
to antipathetic correlation ,vith nickel.
This might sup~ort a hypothesis that
barium originates from two sources,
ioe., igneous rock (correlotion ,vith
nickel) and sediments (correlation wi~h
copper, lead and Zinc). .

Conper

Although the rock content of copper is
high in the TB 210 basalt (C 200 ppm),

• • •• :3:3
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the copper-nickel correlation is
very poor. This would further
suggest t:"le source of nickel is NOT
the TB 210 basalt.

The lead-copper correlation is very
good, although the lead content of
TB 210 basalt is very low (5 ppm) and
lead soil values range up to 300 Dum.
The'origin of the lead mineralization
is unknown since none of the rock
samples show anomalous lead content.
Due to excellent correlation between
all three elements, copper, lead and
zinc, a portion of the copper anomaly
is accordingly, 1\'ith some zinc,
attributed to a co~on source.

Normal TB 210 basalt content of zinc is
150 ppm and the soil values ranGe up' to
670 ppm. Some of the copper-zinc
correlation must be attributed to
TB 210 basalt, but some also, for
reasons explained under Lead, must be
attributed to an unknm'ln source.

The correlation of element contonrs ''lith
geoloGY is disappointing. The copper and
zinc anomalies in the north trend north_east
fo11o,,,ing the line of the dolerite dykes
and approximately JOOto the strike of '
sediMents.

There is much information yet to be learned
from the Grid E geology and geochemistry ­
the picture at present is confusing and
,,,,arrants :further warle.

Additional worle is required to trace the
origin of the lead with its corresponding
copper niclco1 and bariwn values. Since
the geochemical. e.nomalies do not appear
to correspond ,nth trends in the sediments
but more to the pIloto lineations, it is
possible tbat a shear control is present.

? This would be in keepin~ with knoun
mineralization along the West Coast of.'

Tasmania.

3.2.5.5. Reconmendations

Detailed auger drilling or costeaning
across the peaks of anomalies is required
to relate the geochemical anomalies
with the underlying geology.

• . .• 3
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4. conCLUSIONS

The stream sediment anomalies have been adequately ex:;?lained
by the results of the five grids which were cut and sampled.

Grid E is the most intrirruing area and additional work is
required. The anomalous area in HaazleNood is probably
a similar situation l~~ere the high stream sediment results
are derived from a Cambrian basalt.

Generally, basalts are known to give anomalous copper and zinc.
va.lues but a comparison of their content in Tertiary and
Cambrian basalts fro~ this area shows a much higher content
in the Cambrianbasa~t:

Co Ni Cr V Nn Cu Pb Zn Sn

Cambrian basalt
(Heazlewood) 30 50 100 200 1000 250 5 200 3

Tertiary basalt
(Nurchison High"ay) 100 200 300 300 1000 1,00 1 50 .... 1

n There is thus a depletion in nickel, chrome and cobalt and an
increase in copper, lead and zinc. It is possible that the

'Cf Cambrian basalt could be similar to that associated liith the
Cyprus Copper Deposit althouzh its geosyncli~al environment
is against this. However, if mobilization along shears occurred
viable mineral deposits may be found.

5. REcmiHENDATIONS

A literature search should be instigated to determine the
characteristics of copper deposits associated with basalts.
These characteristics should then form the basis for remapping
Grid E and mapping the Heaz1el-Tood anomalies.

Author: G.Cammell (Geologist)

Approved: D.B.Orr (Senior
Geologist - Tasmania)

11th June 1974.
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