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INTRODUCTION

The geochemical sampling described in this report was carried out during
regional mapping of the Lansdowne 1:250 9 000 Sheet area, Western Australia by a
joint Bureau of Mineral Resources and Geological Survey of Western Australia
geological field party in 1964 (Gellatly, Derrick and Plumb, 1965). The geological
work forms part of a programme of regional mapping commenced in 1962with the object
of mapping the whole of the Kimberley region on 1:250,000 scale. In addition to
the mapping, orientation geochemical samples were collected as time permitted.
Sampling was confined mainly to the northern part of the Sheet area outside a
Temporary Reserve for prospecting for base metals held by Pickands Mather Inter-
national.

The formation most intensively sampled was the Carson Volcanics, which
was known from previous mapping to contain traces of chalcopyrite. The most
striking results have been obtained from outcrop samples of gossanous quartz veins
cutting the Whitewater Volcanics. Partly because of the anomalous values obtained
from these samples and partly because of indications in adjoining areas, all rock
specimens collected from the Whitewater Volcanics are being analysed for Cu, Pb,
Zn, Co, Ni, Cd, Ag, Sb, Mn.

The results presented here give some indication of the general trace ele-
ment background values to be expected in certain of the formations in the area,
and of the more favourable rock types for prospecting in this area, and possibly
also in adjoining areas in the Kimberleys.

The collection of the specimens and the preparation of the accompanying
geological map have been carried out by D.C. Gellatly, G.M. Derrick; K.A. Plumb,
and A.D. Allen'. The analytical work was done by A.D. Haldane assisted by W.
Hibberson.

METHODS

Sampling Methods 

The Kimberley area is one of moderately low rainfall (20 in. to 30 in.)
with a long dry winter, when the field work was carried out, and consequently it
was possible to collect all geochemical samples in the dry state. The methods
outlined by Mather (1964) were followed in collecting all the sediment samples.
In most localities stream bottom alluvium was collected but in a few localities
where sample spacing closer than the drainage channels was required, residual
soils were sampled. These samples were sieved through nylon 80 mesh sieves and
the minus 80 mesh portion retained for analysis. Nine heavy mineral concentrates
prepared by panning stream sands were submitted for analysis to test for the
presence of valuable heavy detrital minerals. In addition, a few rock specimens, 	 .
mainly slightly gossanous quartz veins from the Whitewater Volcanics, were collected
for analysis.

Analytical Methods

Trace element contents were determined spectrographically on a Hilger
Large Littrow Spectrograph. Ni, Co, Cu and V are reported for all specimens.
Other trace element contents are reported only where the amounts are significantly
above the limits of detectability.

Geological Survey of Western Australia.
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GENERAL GEOLOGY

The Lansdowne Sheet area is underlain almost entirely by Precambrian rocks
that range in age from ?Archaean through Carpentarian to Adelaidean. Most of the
rocks in the area are assigned to the Carpentarian.

The oldest rocks present in the area, the Halls Creek Group, of ?Archaean
age consist of shales and greywackes which have been tightly folded and meta-
morphosed to low Greenschist Facies. These rocks are overlain unconformably by the
Whitewater Volcanics which constitute the'basal formation of the Carpentarian
succession. Granites of the Lamboo Complex intrude the Halls Creek Group and the
Whitewater Volcanics.

The Whitewater Volcanics are overlain with slight angular unconformity by the
Carpentarian Kimberley Basin Succession comprised of the Speewah, Kimberley and
Bastion Groups. These form part of a continuous sequence and consist respectively
of feldspathic arenites and lutites; arenites and basic volcanics with minor
lutites and carbonates; and lutites. This succession is extensively intruded by
dolerite with associated granophyre, and is overlain unconformably by the Adelaidean
Mount House Group which consists of tillite, dolomite, lutite, and arenite.

A summary of the lithologies of the Precambrian formations of the Lansdowne
1:250,000 Sheet area is given in Table 1.

EXPLANATION OF RESULTS

The results of the analyses are tabulated in Table 2 where they are grouped
according to the dominant rock formation acting as the source for the sediments.
Average values for the Lansdowne sediments are given in Table 3. For purposes of
general comparison some average trace element contents of common rock types (from
Turekian and Wedepohl, 1961) are given in Table 4. The localities of all specimens
listed are shown on the accompanying 1250,000 outline geological map.

(I)_Halls Creek GrouR

The main interest in the Halls Creek Group is its gold mineralisation to the
south-east in the Halls-CPeek area. Only a few samples derived from Halls Creek
Group source rocks have been collected in the Lansdowne area, mainly from the
O'Donnell River 9 from near Wireless Creek 9 and from south of Six Mile Yard. The
source rocks are predominantly phyllitic siltstone. Gold was not detected in any
of the samples. They show relatively low values of Ni(5- to 12), Co(10 to 15)
Cu(2- to 15), and V(20 to 50) with Pb present in small amounts. Although the metal
contents are low, Cu is appreciably higher than in some of the other siltstones
(see Elgee Siltstone) in the area.

i21.yhitemI2r Volcanics

Minor copper mineralisation was recorded in the field from the Greenvale Fault
where it cuts Whitewater Volcanics about 3 miles north-west of Tumagee Yard. A
few stream sediment samples from streams crossing the fault were collected to test
for possible extensions of this mineralisation. The values obtained are too low
to be considered anomalous 9 but only a very small part of the total length of the
fault has been examined, and more detailed sampling along it should be undertaken.

All values are quoted in parts per million. Minus(-) after a figure denotes 'less
than', and a plus (4-) denotes more than'.



Some quartz veins carrying disseminated patches of earthy red-brown limonitic
gossanous material were noted cutting the Whitewater Volcanics about six miles east

- of Goad's Yard. These, and gossanous specimens from the Greenvale Fault, gave Cu
values ranging from 700 to 5000+ ppm, and lead up to 1500 ppm. The quartz veins
range - from one to four feet thick and are up to half a mile in length. Because of
their-low grade it is unlikely that any of the veins found so far could prove to be
-eobribmic. However, to use the terminology of Zimmerman (1965), they may be'
regarded as "visible geochemical anomalies", and as such are indicators of an area
that warrants further investigation. .

(3) 'Acid Intrusives 

• . Sand samples from creeks in the granite country in the sOuth-weat of the '

area were panned to test for the possible Presence of tin. None was recorded. The
presence of Vin one of the samples is probably related to a moderately high
magnetite content in the concentrate. The presence of Pb in this sample is - curious
but, not sufficiently high (50 ppm) to be considered anomalous.

(4) Basic Intrusives 

These samples are derived from the Hart Dolerite. Values obtained are in
keeping with normal background values for basic igneous rocks. A high concentration
of V in one concentrate is attributed to a high magnetite content.

(5) O'Donnell Formation 

The two samples derived solely from rocks of this formation are similar to
others derived from siltstones (e.g. from the Halls Creek Group) but contain higher
Pb (50 ppm).

(6;'7) Lansdowne Arkose and King Leopold Sandstone

Conglomerates from these formations were sampled to test for the presence of
valuable heavy detrital minerals. The conglomerates in the Lansdowne arkose, which

• is apparently derived from erosion of underlying Speewah Group Sandstones, i's, of
no' economic interest, but that from the King Leopold Sandstone, which inClUdes

' .pebbles and cobbles of vein quartz, contains 150 ppm of :Sn. This conglomerate has
-been traced continuously over a strike length of 32 miles in the King' Leopold Ranges
between Lansdowne and Gigee Cliffs and intermittently for - a further 40 - idles. Its
thickness varies from 25 feet down to 2 inches. (See accompanying map). It is
considered to be worth further examination.

(8)Carson Volcanics 

. 	 This formation, which consists essentially of basalt and spilite,.has been
sampled more extensively than the others in the area principally because it Contains
small amounts of disseminated chalcopyrite. The chaldopyrite is found. mainly in

- sPilitic flows that make up the basal - 250 to 300 feet of the succession.

In order to investigate the distribution of copper throughout the - succession
closely-spaced samples were collected across the Carson Volcanics outcrop at three
different localities. Sample spacing of about mile was closer than the drainage
channels, and residual soils were thus sampled. With the possible exception of V
which tends to be about 20% more abundant in the soils than in, the stream sediments,
metal values in the two types of sample are similar and the results are compE—able.



Copper values throughout the basic rocks range from 5 to 50 ppm, with an
average of about 30 ppm. Samples of soils and stream sediments derived from the
basal spilites contain an insignificant 8 ppm of copper more than the other basic
rocks. Values of all metals tested for are of the same order of .magnitude as
(though somewhat lower than) those reported for basalts by Turekian and WedePohl
(1961). Slightly anomalous values for lead (up to 50 ppm) in certain of the
Lansdowne samples are probably due to small amounts of disseminated galena in the
rocks. Traces of galena have been noted in the Carson Volcanics north-east of Elgee
Homestead, but have not been reported from the Fitzroy Valley where these Pb-
bearing soils occur.

	 t

Values for Ni, Co, Cu, and V are low in all samples derived from this
formation. No other metals were reported. There are significant differences
between samples derived from the Teronis Member (siltstone + dolomite) (marked T
in Table 2) and those from the rest of the Elgee Siltstone. Those from the Teronis
member average 10 ppm Cu and 32 ppm V as against 2ppm Cu and 11 ppm V for the rest
of the formation.

112/1421M:LEPuse Group 

These samples are derived mainly from the Throssell Shale.. Values are
similar to those from the Teronis Member of the Eigee Siltstone, but in addition,
contain detectable amounts of Mo and up to 70 ppm of Pb.

SUMMARY AND CONCLUSIONS

The data presented above give a general idea of background values to be
expected from the principal formations of the Lansdowne area. The values found,

• although locally anomalous, do not in themselves indicate the presence of economic
mineralisation, but may be regarded as indicators of areas of possible economic
value that warrant further work.

The principal anomalies worth further investigation are:- .

(I) 	 Mineralisation (mainly Cu) associated with the Greenvale Fault

(2) Mineralisation (mainly Cu and Pb) in Whitewater Voicanics, especially in
the area about 6 miles east of Goad's Yard.

(3) The presence of tin in the King Leopold Sandstone conglomerate in the King
Leopold Ranges north and north-east of Lansdowne Homestead.

The Carson Volcanics, despite the presence in them of visible chalcopyrite
and galena, appear to be only poorly mineralised and are not considered to be worth
further work in the areas already sampled.

.Extensive parts of the Lansdowne Sheet area are not represented in the
results presented here or are only poorly represented, and should be examined
further as part of any systematic geochemical prospecting work in the area.
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Quartz sandstone, siltstone.

Unconformity

Whitewater Volcanics
(?6000-9000)

Quartz feldspar porphyry

Table 1

Summary of Precambrian Stratigraphy - Lansdowne 1:250,000 Sheet Area

Age Group Formation and Thickness
- (feet)

Lithology

 

Estaughs Formation (255) Hematitic quartz sandstone,
and silt stone

 

MOUNT HOUSE
GROUP

Throssell Shale (575)

Traine Formation (20 to
50)

Walsh Tillite (15 to 200)

Chloritic, micaceous shale

Dolomitic sandstone; shale
and dolomite

Tillite, with overlying
dolomite

     

BASTION GROUP

Hart Dolerite

Mendena Formation
(?100)

Dolerite and granophyre

Siltstone, quartz sandstone,
and feldspathic sandstone

KIMBERLEY
GROUP

••=4

E-I

SPEEWAH
GROUP

Pentecost Sandstone
(Ca 2,800)

Elgee Siltstone (700)

Wart on Sandstone
(900-1200)

Carson Volcanics
(1300-2300)

King Leopold Sandstone
(3500-4000 )

Luman Siltst one
(240)

Lansdowne Arkose
(1300-1600)

Valentine Siltstone
(140) -

Tunganary Formation
(740-940)

Quartz sandstone and feld-
spathic sandstone;
glauconitic sandstone

Red-brown siltstones Teronis
Member (70-300 feet) at base
consists of grey shale and
algal dolomite.

Quartz sandstone, and feld-
spathic sandstone.

Tholeiitic basalt and
spilite; chert and siltstone
at top.

Quartz sandstone; conglo-
merate and granule sandstone

Micaceous shale and siltstone

Feldspathic sandstone, quartz
sandstone and arkose;
silt stone

Grey mudstone and siltstone

Feldspathic sandstone,
siltstone



Field No.

(1) Halls Creek Group

01 60083

0160084
0160088
0160089
0160094

0160095
0160096

Source

Heavy mineral conc.
Stream sed.

11
u

11
t,

TABLE 2 - ANALYTICAL RESULTS

Ni

10
10
12
5-

5-

5-
7

Co

15
12
15
12
10

12
12

Cu

15
15
15
15
2-

5
7

V

30
30
50
40
25

20
25

Othe]

Pb(20)
pb(lo)
Pb(10)
ph(10)

Soil or Rock
Type

Sedimentary
II

il
Il

Composite

Sedimentary
it

Parent Material

Phyllite
II

n
II

Phyllite+
rhyolite
Phyllite

i,

(2)Whitewater Volcanics

0160071 Stream sed. Igneous Rhyolite 5- 15 2 30
01 60072 II II It 5- 15 7 30

0160073 II II It 5- 12 10 30
01 60074

11 5- 10 2 30
0160075 5 15 10 60

01 60086 Gossan It
5- 15 700 . 	 5 Mo(30),

Bi, Ag
0160097 11 It 30 20 5000 5- mo(10)0

0160098 It 50 20 15 12 2
01 60101 11 60 20 5000+ 30 Mo(50)0
0160102- It 50 12 700 20 Mo(3)Pb(
0160090 Heavy min. conc. II 5- 10 2 20

(3)Acid Intrusives

01 60085 Heavy min. conc. Igneous Granite 5- 5 2- 30 pb(20)

01 60092 11 11 5- 15 10 200 Pb(50)

0160093 II 5- 10 2 60

(4)Basic Intrusives

0160076 Stream sed. Igneous Dolerite 12 30 50 200
0160077 It 5 15 12 80

0160081 Heavy min. conc. It NO RESULT
0160082 It It NO RESULT
0160091 5 40 50 1500

0160099 Outcrop 30 25 50



01 60033
0160034
0160035
0160036
01 60037
0160038
0160039
0160040
0160041
(D160051
0160052
0160053
0160054
01 60055
0160056
0160057
0160058
0160059
0160060
0160061
0160062
0160063
0160064
0160065
01 60066
01 60067
0160068
0160069
0160070

• (9) El gee Siltstone

0160023
0160030 T

0160042

0160043
0160044
0160045
0160046

0160047T
0160048T

. .:;0049T
0160050T

it	 It	 9

It	 9	 It

9	 9	 it

It	 9	 9 -

it	 9	 9

It	 9	 m

It	 . It	 m

II	 m	 It

II	 0	 Claystone

Residual soil 	 m 	 Basaltic
II	 m 	 m

m	 It	 m

m 	 m 	 it

II	 m 	 It

m 	 It	 m

It	 m 	 it

II	 It	 m

II	 it	 m

m 	 It	 m

m 	 m 	 m

it	 m 	 it

II	 m 	 it

m 	 It	 m

m 	 m
Stream sed.
Residual soil 	 it	 m

II	 it	 m

it	 m 	 it

II	 m 	 m

II	 m 	 It

Stream sect. 	 Sedimentary 	 Silt stone
II	 It	 It

It	 it	 It

II	 It	 II

11	 It	 II

II	 9	 II

It	 It	 II

II	 It	 II

11	 11	 II

It	 11	 II

11	 II	 II

5- 	 lo 	 10 	 20

5- 	 15 	 15 	 30
20 	 20 	 40 	 60

20 	 20 	 30 	 60

20 	 20 	 20 	 60

30 	 25 	 15 	 60
50 	 25 	 30 	 80

5- 	 5- 	 2 	 10

5- 	 7 	 2- 	 10

5- 	 15 	 30 	 30

5 	 10 	 30 	 30

40 	 30 	 30 	 200

12 	 20 	 30 	 100

30 	 30 	 40 	 100 	 Pb(50)

15 	 25 	 30 	 100 	 Pb(30)

20 	 25 	 30 	 50 	 Pb(15)

5- 	 10 	 5 	 10
10 	 20 	 15 	 50

12 	 30 	 50 	 150

50 	 30 	 30 	 100 	 Pb(10)

70 	 30 	 40 	 150

40 	 20 	 35 	 100

40 	 20 	 30 	 100

40 	 25 	 30 	 100

40 	 20 	 30 	 100

40 	 30 	 30 	 100

70 	 30 	 40 	 100

50 	 30 	 40 	 60
30 	 30 	 50 	 200

5- 	 7 	 5 	 10

10 	 12 	 7 	 40

5- 	 12 	 2- 	 12

5- 	 5 	 2- 	 7

5- 	 10 	 2- 	 10

5- 	 5 	 2 	 10

5 	 .10 	 2 	 15

5- 	 12 	 10 	 20

5- 	 7 	 12 	 10

5 	 12 	 7 	 30

12 	 20 	 15 	 60



(5) OtDonnell Formation

01 60078
0160079
0160080

Stream sed. 	 Sedimentary
11

Siltstone 	 5- 	 15 	 10 	 40 	 Pb50
11 	

5- 	 15 	 15 	 60 	 Pb50
Dolerite+ 	 5- 	 25 	 70 	 400
Siltstone

(6) Lansdowne Arkose

0160087 	 Heavy min. conc. 	 11
	

Conglomerate 	 5 	 20 	 30 	 400

(7) King Leopold Sandstone 

0160100 	 Outcrop 50 	 10 	 30 	 50 	 Sn(150), Pb(20).

( 8) Carson Volcanics 

0160001
01 60002

01 60003
0160004
0160005
0160006
0160007
0160008
0160009
0160010

0160011
0160012

0160013
0160014
0160015
0160020
0160021
0160024
0160025
0160026
0160027
01 60028

0160029

0160031
0160032

Stream sed. 	 Igneous

11

11 	 It

It 	 11

II 	 It

It

11

It 	 It

It

II 	 It

It 	 It

II 	 II

Stream sed.
It	 It

11

U 	 II

II	 II

It	 It

II	 II

II 	 II

Basaltic 	 50 	 30 	 50 	 100
II 	 50	 30	 40	 100
It 	 30	 30	 40	 100
II 	20	 20 	 50 	 100
n 	 50 	 40 	 40 	 100
11 	 40 	 30 	 40 	 100
11 	 40 	 30	 30	 80
11 	 30 	 .30 	 30 	 loo
it 	 40 	 30 	 30 	 100
1, 	 30 	 30 	 25 	 80
to 	 30 	 25 	 30 	 loo
I, 	 40 	 25 	 30 	 80
1, 	 40 	 25 	 30 	 80
I, 	 40	 30	 40	 100
11	1 0 	 20 	 20 	 100
11 	 12 	 15 	 30 	 30
11 	

5— 	 10 	 10 	 50
i, 	

5— 	 12 	 7	 40
t. 	

5— 	 15 	 12 	 30
I, 	 5	 20 	 35 	 60
' I 	25	 40 	 100
H	 15 	 20 	 30 	 60
n 	 20 	 30 	 40 	 80
II 	 10 	 20 	 15	 40
i,	

5— 	 12 	 10 	 40



(10) Mount House Group 

0160016
0160017
0160018
01 60019

Stream sed. 	 Sedimentary 	 Siltstone
H 	 H 	 H
11 	 H 	 H
H 	 H 	 11

5 	 15 	 12 	 60	 Mo (3) Pb (10)
5— 	 7 	 5 	 12 	 mo (2) Pb (10)
7 	 15 	 15 	 30 	 mo (2) Pb (20)
10 	 20 _ 	 30 	 60 	 Mo (15) Pb (70)

5— less than 5 ppm
5000+ greater than 5000 ppm
Plate Nos. 867-872
Serial No. 1948
T indicates sample derived from the Teronis Member of the Elgee Siltstone



TABLE 3

Average Trace element content of Lansdowne soils grouped according to source rock
type 1, 2)

Source rock type 

Basalt

• Rhyolites (excludes

	

associated gossans) 13.4 	 6.2 	 - 	 1.0 	 - 	 - 	 36

Siltstone and clay- 	 11.7 	 8.5 	 0.9 	 3.4 	 10.0 	 - 	 33.6

stone

Notes: (1) Ignores heavy mineral concentrates

(2) In compiling these averages, amounts less than the limit of
detectability have been treated as nil.

TABLE 4 

Average trace element content of common rock types

(After Turekian and Wedpohl, 1961)

Rock Type

Co Cu Mo Ni Pb Sn V

Basalt 48 87 1.5 130 6 1.5 250

Granite (low Ca) 1 10 1.3 4.5 19 3 44

Shales 19 45 2.6 68 20 6 130

Co 	 Cu 	 Mo 	 Ni 	 Pb 	 Sn 	 V

23.0 	 29.4 	 25.4 	 2.0 	 80
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