/974/92
Boﬂgé;

_BMR PUBLICATIONS COMPACTUS
(LENDING SECTION)

DEPARTMENT OF

MINERALS AND ENERGY

BUREAU OF MINERAL RESOURCES.
GEOLOGY AND SEQRHYSICS _

Record

4,-,/.

016441

A GEOCHEMICAL ANOMALY WEST OF

MARY KATHLEEN, QUEENSLAND

A.G. Rossiter

The information contained in this report has been obtained by the Department of Minerals and Energy
as part of the policy of the Australian Government to assist in the exploration and development of
rineral resources, It may not be published in any form or used in a company prospectus or statement
vithout the permission in writing of the Director, Bureau of Mineral Resources, Geology and Geophysics.

BMR
Record
1974/182
c.4




'Récord 1974/182

A GEOCHEMICAL ANOMALY WEST OF

MARY KATHLEEN, QUEENSLAND

by

A.G. Rossiter




CONTENTS

- SUMMARY
INTRODUCTION
Location
Physiography and climate
'GEOIOgy' |
SAMPLING AND ANALYTICAL METHODS
Soils
Stream sediments

Analysis of samples

DISCUSSION OF RESULTS
Soils

Stream sediments
CONCLUSIONS AND RECOMMENDATIONS
ACKNOWLEDGEMENTS

REFERENCES .

Page



SUMMARY

The results of a soil and stream-sediment sampling program
undert;ken during 1973 are presented heréin. A. substantial copper anomaly
(with soil values ranging up to 950 ppm) liés about 12 km WNW of Mary
Kathleen. The anomaly is located within the Corella Formation, which is known
elsewhere to contain copper minéralization; its apparent association with
the intersection of two famlts is also enéouraging from an economicv§iewpoint.
A drill hole in the area encountered’diéseminated sulphides, but it is.doﬁbt—
ful that the most favourable zone for minefalization was intersected, and |

further drilling is recommended.



INTRODUCTION

A sméll 'gossan' discovered in 1972 during the course of geological
mappigg near Mary Kathleen was considered sufficiently interesting to warrant
further study. Detailed geolégiqal mapping and geophysical and geochemical
~surveys were carried out in the area of interest duriﬁg-thg 1973 field seasone.
Later in the year BMR Cloncurry No. 8 was drilled. The results of the

geochemical work are presented here.

Location
The study area lies about 12 km WNW of Mary Kathleen and about
3 km north of the North Western Highway (Fige. 1): The road to Mount

Carrington‘mines passes close by.

Physiography and climate

Relief in the aréa is quite prohounced, with steep quartzite ridges
prominent in the central and northeastern parts.

The‘climate may be aescribed as semi-arid monsoona1 tropical with
a well defined wet seéson. The average annual rainfall is‘about 380 mm |
(15 inches). ﬁain is almost entirely'confinéd to the period November to
April, with January and Februaryvthe wettest months; as a consequence ﬁost,
streamé are drj during wintef. The average annual maximum and minimum
temperatufes afe"32°C and 17°C respectively; December is the hottest month

and July the coldest.

Geologx'
The geology of the Mary Kathleen region has been described in’

detail by Derrick et al. (1974). There are two formations in the area
sampled - the Corella Formation and the overlying Deighton Quartzite (Fig.1).
Both are Proterozoic in ages.

The Corella Formation crops out over most of the area; it consists
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largely of fine-grained calcareous sediments although quartzites are
prominent in places. These rocks are exposed on the western limb of a
shallow north-plunging major syncline; dips are generally about 60° to the
east. Structﬁrally the area is dominated by two intersecting faults: one
gtrikes NNW-SSE, and the other, a strike slip fault, trends NNE-SSH. Several
' gossanous' zohes are associated with the fine-grained sediments of the
Corella Formation: some are concordant with the surrounding strata, others
are cross-cutting. All are manganese-rich and consequently dark in colour;
sericitic alteration is common but no boxworks have been observed.

The Deighton Qnérfzite crops ont only in the extreme northeast of
the area. |

SAMPLING AND ANALYTICAL METHODS

Soil sampling was carried out on a rectilinear grid 2200 m long
by 780 m wide. Sample spacing was generally 200 m x 60 m but a closer
spacing of 100 m x 30 m was used in the area of greatest interest. Soils
were taken from a depth of 20 cm using a miner's pick. At each site about
200 g of material were collected, and details of the soil colour, underlying
lithology, etc., were noted. A number of pits were dug, aﬁd samples were
taken at various depths to study the vertical distribution of selected
elements within fhe soil profile.
Stream gediments

Sieving of stream sediments was carried out on site using plastic
sieves fitted with nylon bolting cloth. At each locality three size fractions
were sampled: - 75 microns (22 mesh BSS), - 180 microns (85 mesh BSS) and
- 75 microns (200 mesh B3S). More than 50 g of sample was collected at
each site. Field data noted included stream widtﬁ, sediment texture,
position in stream bed from which the sample was taken, bank type, and

surrounding lithology.
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Analysis of samples

A tﬁtal of 228 soils and 365 stream. sediments was submitted to
AMDEL fqr additional sample preparatioﬁ and analysis.. Soils were dried and
sieved to -180:microns; the c°arseSt'atream-sediment sampies required
pulverizing. Analysis for Co, Cu, Fe, Mn, Ni, Pb, and Zn was carried out by
atomic abéorptioh’spectrophotometry following a HCi/HClOu digestion; these
elements were chosen after é selection of samﬁlés had been examined qualitatively

by optical emission spectrography in the BMR.laboratories.

DISCUSSION OF RESULTS

The results for Co, Fe, Mn, Ni, Pb, and Zn éroved to be of little
interest. | | “

Cobalt ranged from le»ss‘than the detection limit of 5 ppm to 42 ppm
in soils, and from less thén 5 ppm to 35 ppm.in stréam_éediments.

Iron contents of soils lay between 1.0% and 7.2%, and of stream
sediments between 0.7% and 16.0%. o

Manganese varied frém 55 ppm to 4250 ppm'in-soils, and from 50 ppm
to 2.1% in streém sediments.

Nickel values observed in éoils varied from less than 5 ppm to
70 ppm; and in sediments ffom 5 ppm to 40 ppm.

Most lead values were less than the detection limit of 5 ppm with
maxima of 10 ppm in soils and 20 ppm in stream sediments.

Zinc varied from 8 ppm to A60.ppm in soils, and 5 ppm to 95 ppm in
étream sediments. No anomalies of even minor significance were located.

Of the elements determined, only copper showed any anomaly, with
high values occﬁrring in both soils and stream sediments. For this reason,

and because there was no correlation of Cu with any of the elements mentioned
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above, the following discussion is restricted to copper results only.

Figure 2A'shows as a histogram the distribution of copper in the
soiis of the area. There is a slight tendency* for loﬁer copper values in
soils overlyihg the quartzite unit of the Corella Formation , but this trend
is not sufficiently pronounced for two background populations to appear in
the distribution. A'single value can be quite safely used, therefore, to
define anomalous levels, and underlying lithology need not be taken into
account. The histogram is positively skewed, implying-tﬁat the background
population_may have lognormal affinities.

Tennant & White (1959) first pointed out the advantages of cum-
ulative frequency plots‘on probability paper for the population analysis of-
geochemical data. The use of such plots Has been widespread in the sub-
sequent geochemical literature, e.g. Williams (1967), Lepeltier (1969),
Kroon & de Grys (1970), Wilding et al. (1970), Bolviken (1971), and Woodsworth
(1972).

A probability cumulative frequency diagram for copper in the soil
samples is shown in Figure 2B. As mentioned ébove, the histogram suggests
that the background population is roughly lognormal in character, and so
logarithmic probability paper has been used in the constrﬁction of the piot.
Low copper values lie fairly close to a straight line indicating that the
background population is reésonably well described by a Gaussian lognormal
distribution. Above a level of 60 ppm copper there is an abrupt change in
the slope of the curve, implying a deviation from typical background valuese.
In other words, 60 ppm is the level at which a second (anomalous) population

begins to make significant contributions to the total copper distribution.

* Of the samples containing less than 10 ppm copper, 65% overlay quartzite

and 35% overlay calcareous sediments.
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for copper in soils. Individual populations hove been extracted mathematically using

the method of Sincloir {1974)
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It is reasonable, then, to define this value (60 ppm copper) as disting-
uishing anomalous from background samples.

Sinclair (1974) described a ﬁafhemaxical partitioning method
by which individual populations may be extracted from polynpdal
distributions. Using his technique (Pig. 2B) it can be shown that 99%
of anomalous samples have copper contents in excess of 65 ppm. Hehge the

results obtained by simply estimating anomalous levels from the break in

slope and using the more elaborate'partitioning procedure are very similar.

The simpler method is therefore considered adequate for the future purposes

of this disoussion.

Figure 3 shows areas where the copper content of the 80il exceeds
60 ppm. The most interesting anomalous zone (No. 1) lies near the central
part of the soil grid - it is about 600 m iﬁ length and.up to 100 m wide,
An ironstone gample taken frdm this zone contained 2900 ppm Cu. A smaller
anomaly (No. 2)‘lies a few hundred metres to the east — this is associated
with the original 'gossan' discovery referred to in the Introduction.
Other less extensive anomalous aréas (Nos 3-8) lie mainly to the south.
Anomalies 6 and 7 are probably related to major faults, whereas the other
'highs' may be éésociate& with smaller shears. A tiny malachite outcrop
qééurs neaf Anomély No. 8. | |

Miner#lized soil profiles (Fig. 4) indicate a general increase

in copper with depth (Profiles A,B,C), although one (C) shows some surface

enrichment, In view of this, auger sampling of weathered bedrock is suggested

for future geochemical work in the area. A near-surface sample at a point
such as A might not indicate that the ﬁgdgrlying bedrock contains anomalous

copper.



Stream sediments

As previously noted three stream-sediment size fractions (-710
microns, =180 microns, =75 microns) were collected at each sample site.
Histograms of copper distributions within each of the three fractions are
shown in Figure 5. In contrasf'to the soils the stream-sediment histograms do
not show any obvious iognormal affinities, and so cumulative frequency plots
have been constructed on both arithmetic and logarithmic probability paper.

The definition of anomalous values for the -710 microns fraction
is relatively easy. The histogram for this fraction sﬁggests that a normal
distribution is a reas§nable apprbximation to the observed background copper
population. This is confirmed by the fact that the arithmetic probability
diagram (Fig. 6) follows a straight line for low copper values, while the
equivalent part of the logarithmic probability graph (Fig. 7) is curved.

A sharp break in the arithmetic plot shows the lower anomaly limit to be
50 ppm copper.

The choice of what constitutes an anomaly for the -180 and -75
micron fractions is more subjective. The difficulty arises because each
arithmetic probability graph can be interpreted with eéual validity as a
pair of intersecting straight lines or as a single cufved line. If the
rectilinear interpretation is adopted, anomalous samples are defined as
those containing more than 40 ppm and 50 ppm copper respectively. These
values appear erroneously low, however, as the histograms (Fig. 5) indicate
background levels to be higher in the finer fractions than in the.-710 micron
fraction. Therefore, it is considered preferable to interpret the arithmetic
probability diagrams as curvilinear and use the straight;lined logarithmic
plots (Fig. 7) to define anomalous levels; This procedure suggests that
anomalies can be recognized by copper contents of greater than 70 ppm in the

-180 micron fraction and greater than 80 ppm in the =75 micron fraction.

11}
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FigureISA,B,C show the location of aﬁomaious stream-sediment

samples. The most pronounced anomaly is associated with the largest soil
'high'. Only two significant®.anomalies occur outside the soil grid - one
near the southwest corner of the area (No. 9) and one in the southeast (No. 10).
The first is probebly due to contamination from the road to Mount:Carrington'
mines: pieces of ore that have fallen from trucks are scattered along the
roadside, and sediment samples collected downstream from the road -are very
high in copper (to 2550 ppm). The other anomaly (No. 10) is only weak (-710
microns, 80 ppm; -180 microns, 80 ppm; -75 microns, 65 ppm) and shou}d, there-

fore, be assigned low priority for any follow-up worke.

CONCLUSIONS AND RECOMMENDATIONS.

There seems little soope ip the area for follow-up geochemical
work apart from oore detailed sampling around the main soil anomaly;
augering to collect weathered bedrock samples is the method recommended.
Such work could perhaps be concentrated towards the north of the anomalous
zone because.its extension in thie direction is poorly outlined.

BMR Cioncurry No. 8 was drilled at an inclination of 60%in a
‘westerly direction (Fig. 8). Disseminated'pyrite, pyrrhiotite, and chalcopyrite
were encountered at various levels below 100 m, but the hole passed a long
way to the south of any p0551ble mlnerallzatlon occurring down-dip from the
main soil anomaly. It would appear, therefore, that the most promising zone
has not been intersected. The geological environment (the intersection of two
faglts) is favourable for mineralization and the soii anomaly of substantial

size and intensity; in addition; geophysical work (Sampath, in prep.) indicates

* Significant anomaly is defined as one reflected in more than one size

fraction.

12
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that there are Turam, IP, and Transient EM anomalies in the area. Additional

drilling is, therefore, considered warranted.

ACKNOWLEDGEMENTS.

The co-operation of Tasman Minerals who held an Authority to
Prospect over the area at the time this work was done is gratefully
acknowledged. Considerable assistance with the sample collection was given

by K. Armstrong, A. Hoey, and H. Pelz.

(¢



- 710 micron

A e~
(5T

Q\. ]

>/ {‘\1 ~ ﬂy

2}4

18O micron

i .
BMR  “larnc rry
N, 8 '

._.1'?

e

/

~

_.‘\ & | .
e
o um

—— Cu exceecing background { >5C PPM) ——= Cy exceeding bockground >70 PPM) s Cu exceecing bockground ( >80 PPM)
DESN Cy exceeding 2 hmes -bockground (> 100 PPM) ‘ B . cicecqing 2 nmes bockground (3160 PPM)
—a—  Stream -sect~ 2T ie point -7‘_ Namber by whh an-maly referred fo  fext

Ry 7 ’ e
ecord 1974/182 — 4 FS4/42 /161

Figs BA, 8B, 8C: Comparison of soil and - 7IU micron, —180 micron, and —75 micron stream—sediment anomalies. Contour intervals for soils are the some

as those in Figure 3. The position of diamond—drill hole BMR Cloncurry No. 8 is shown.



REFERENCES

BOLVIKEN, B., 1971 - A statistical approach to the problem of interpretation

in geochemical prospecting. Can. Inst, Min. Metall., Spece Vol. 11,
5647,

DERRICK, G.M., WILSON, I.H., HILL, R.M., GLIKSON, A.Y., & MITCHELL, J.E.,

1974 - Geology of the Mary Kathleen, 1:100 000 Sheet area, Queensland.

Bur. Miner. Resour. Aust. Rece 1974/90 (unpubl;).-

KROON, T.P., & de GRYS, A., 1970 - A geochemical drainage survey in central

Equador. Econ. Geol., 65, 557-63.

LEPELTIER, C., 1969 - A simplified statlstical treatment of geochemlcal data

by graphical representation. Econ. Geol., 64, 538—50

SAMPATH, N., in prep. - Clbncurry area geophysical metalliferous survey,

northwest Queensland, 1973. Bur., Miner. Resour. Aust. Rec. (unpubl.).

SINCLAIR, A.J., 1974 - Selection of threshold values in geochemical data

uéing probability graphs. J.‘geochem, Explof., 3, 167-90.

TENNANT, C.B., & WHITE, M.L., 1959 - Study of the distribution of some

geochemical data. Econ. Geol., 54, 1281-90.

WILDING, I.G.P., SAMPEY, D., & ERICKSON, M.J., 1970 - Use of cumulative

frequency plots to facilitate interpretation of geochemical datae.

UN Resour. Dev, Ser. 38, 361-6.



-10-

WILLIAMS, X.K., 1967 - Statistics in the interpretation of geochemical data

NZ J. Geol. Qeophyse., 10, 771-97.

WOODSWORTH, G.J., 1972 - A geochemical drainage survey and its'implications
for metallogenesis, Central Coast Mountains, British Columbia.

Econ. Geol., 68, 1104-20.

2\



	Front Cover

	Title Page

	Table of Contents

	Summary

	Introduction

	Location

	Physiography and Climate

	Geology


	Sampling and Analytical
Methods 
	Soils

	Stream Sediments

	Analysis of Samples


	Discussion of Results

	Soils

	Stream Sediments


	Conclusions and Recommendations

	Acknowledgements

	References

	Figure 1
	Figure 2

	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8


