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ABSTRACT. 

A geophysical survey of the Gray Creek chromite 
prospeqt, near Greenvale Station, North Queensland, was 
carried out in 1958, using gravity and magnetic methods. 

The magnetic survey enabled areas of serpentinite 
to be qistinguished from areas of gabbro but was of no value 
in locating deposits of chromite direotly. 

The gravity survey located several small isolated 
gravity anomalies in areas containing chromite rubble. These 
anomal~es are considered to be due to small lenses of chromite 
but the total amount of near-surface chromite indicated is 
estimated to be not more than 20,000 tons. 



1. INTRODUCTION. 

The work desoribed in the present report originated 
in a suggestion by the Geological Section of the Bureau. During 
regional mapping of the Clarke River 4-mile map area 7 several 
outcropls of chromite were discovered near Gray Creek, at the 
northern boundary of the area. In view of the lack of known 
reserves of chromite in Australia, it was desirable that the 
importapce of the discovery be evaluated, and, as outcrop is not 
plentiful,it was recommended that geophysical methods be tried_ 

The work was performed from July to September, 1958, 
by K. H:. Tate and E. Sedmik, geophysicists, with the assist':mce 
of a surveyor from Department of Interior. Geology was mapped 
in detail by geologists of New Consolidated Gold-fields (Australia) 
N.L. wh~ch holds an authori~y to prospect over the area. 

Gravity and magnetic methods we~e used in the survey. 

2. MAGNETIC SURVEY. 

Tests on samples of outcropping rocks collected 
during regional geological mapping indicated that the magnetic 
properties of the rocks were generally similar to those of rocks 
of similar type in other a~eas. Thus the serpentinite is 
moderat~ly magnetic, the gabbro very weakly magnetic, and the 
massive 'I chromi tenon-magnetic. There was therefore no prospect 
that a magnetic survey would be of any value in locating deposits 
of chro~ite directly. The main purpose which it was expected 
would b~ achieved by a magnetic survey was to en~ble areas of 
serpentinite to be distinguished from areas of gabbro. 

The results are shown as contours of vertical 
magnetic intensity on Plate 1 attached. Comparison with the 
geologi~al maps shows that there is a close co~respondence between 
areas o~ magnetic anomaly and areas of serpentinite. The 
serpent~ne is characterised by disturbed magnetic conditions with 
positive anomalies. Areas of gabbro, on the other hand, show 
smooth conditions with few anomalies. 

3. GRAVITY SURVEY. 

It was expected that the gravity method was most 
likely to lead to the direct detection of chromite bodies. The 
average densities of the various rock types in the area are as 
follows (based on measurements on numerous samples). 

\ 

Serpentinite 
Diorite 
Volcanics 
Gabbro 
Massive Chromite 
Serpentinite with 
d~sseminated chromite 

2.57 
2.65 
2.78 
2.98 
3.90 

3.2 (approximately) 

It would therefore be expected that boundaries between 
serpentinite and gabbro could be detected, and that bodies of 
massive chromite of an economic size close to the surface would 
cause welLl defined anomalies. 
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The results of the gravity survey are shown as 
profile~ of gravity residuals on Plate 2, and as contours on 
Plate 3. It is estimated that the accuracy of each reading is = 0.03 $illigal at worst, and for a number of statio~s on which 
reading? were repeated seve~al times, ± 0.02 milligal. 

, 

The anomalies can be div:1.ded into two classes. 

(1) I Anomalies ext ending ovel'" several stations. A number 
of these appears on the profiles. They are all 
associated with bands of gahbro~ and it is considered 
that the higher dey~ ,:~; i ty of the gabbro as compared vii th 
the serpenti1:~L te ~ co; sufficiet'.t to account f c'r them. 
However, it is pos ;.5ible that ::' ome may be pa~:cljly due 
to chromite bodies, and it i8 '2ecommended that this 
possibility be checked on the ground. The anomalies 
considered most promising in this regard are those 
centred at 6800N/5850E, 5650N/5750E, 5300N/5050E, and 
4500N/6900E. 

(2) :Small isolated anomaJ,ies, not persisting in strike, 
'and generally confined to one station. The am3)li tude 
:of these anomalies is not much great er than the accuracy 
of measurement. Four of these considered to be the most 
'defini te have been marked on the plan. These occur in 
'areas containing chromi te rubble, a~d it is considered 
l~hat they may be due to small lenses of chromite. Their 
I,size enables an upper limit to be calculated to the 
!a.mount of near surface chromi t e represent ed by outcrop 
:and rubble. The total amount could not exceed 20,000 
:tons. 

4. CONCLUSIONS. 

The results of the survey show that the outcrops and 
rubble covered areas represent only a very small tonnage of 
chromite. 

The only possibility of larger bodies of chromite 
being present would b~ if any of the anomalies described under 
(1) above and attributed to gabbro, are actually due to chromite. 
This pos$ibility is considered as remote. It is recommended that 
some gro1ilnd investigation be made at the four localities indicated 
as most ~romising. 
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