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D,M. 637 

TO THE DIRECTOR OF MINESt 

The a t tached r epo r t of the Senior Geophysicist 
fo l lows work ca r r i ed out a t my reques t t o determine whether 
a d i r e c t comparison of g rav i ty over known hemati te q u a r t z i t e 
(Katunga H i l l s ) with t h a t measured over the a rea under t e s t 
by D.D.H. 10 would enable an i n t e r p r e t a t i o n of t he l a t t e r 
anomaly. The r e s u l t s are inconc lus ive ; i t appears most 
l i k e l y however t h a t the g rav i ty anomaly under d r i l l i n g t e s t 
i s due t o the presence of hemati te q u a r t z i t e s only and t h a t 
no major i ron ore body can be expected* 

(L.W. PARKIN) 
CHIEF GEOLOGIST 

K7PJAGK 
24/11/55 
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IRON KNOB AMD KATUNGA HILLS GRAVITY ANOMALIES 

ABSTRACT 

Three g r a v i t y t r a v e r s e s have been measured over the 

Katunga H i l l s in order to i n v e s t i g a t e the s i m i l a r i t y of the 

g r a v i t y anomaly over them to an anomaly of magnitude s ix 

m i l l i g a l s j u s t nor th of Iron Knob. An anomaly of magnitude 

3-4 m i l l i g a l s was found centred on the ea s t f l ank of the Katunga 

H i l l s . Both these anomalies can be i n t e r p r e t e d as caused by a 

p i t ch ing k e e l ^ h a e m a t i t e or magneti te q u a r t z i t e . There seems 

some doubt as to whether i t i s necessary t o assume a mass of 

rock of higher dens i ty (ore body) t o account fo r the s i ze and 

shape of the anomaly nor th of Iron Knob. There i s no evidence 

from the r e s u l t s i n d i c a t i n g any ore body in the Katunga H i l l s 

PREVIOUS GEOPHYSICAL WORK 

The anomaly nor th of I ron Knob was discovered by 

L.A. Richardson in the course of a survey made in 1954 f o r the 

Broken H i l l Propr ie ta ry Co. The a rea has been covered by some 

airborne magnetic t r a v e r s e s flown by 0 . Weiss in the win te r of 

1950, and by an a i rborne magnetic survey conducted by the Bureau 

of Mineral Resources, Geology and Geophysics i n November, 1951. 

A ground magnetic survey, measuring t he v e r t i c a l fo rce 

i n t e n s i t y has a lso been ca r r i ed out by Richardson us ing the same 

s t a t i o n s on the g r a v i t y survey. No ground magnetometer measure-

ments have been made in the Katunga H i l l s a rea , but D. McPharlin 

and C* Kerr Grant have run magnetic t r a v e r s e s over s i m i l a r 

banded i ron formations in the Middleback Ranges and found very 

la rge anomalies. 

Airborne magnetic surveys have been made over the whole 

a rea by the Bureau of Mineral Resources. These show t h a t the 

Katunga H i l l s are in an area of magnetic v a r i a t i o n formed by a 

minor a rea of high i n t e n s i t y extending southward as a tongue from 



•the main anomaly over the Iron Monarch and an ad jacen t low to 

the e a s t . As the re i s . another low immediately t o t h e west of 

t h i s tongue the re may be a p o s s i b i l i t y t h a t the tongue i s 

i n c o r r e c t l y p lo t t ed in the aeromagnetic map, e s p e c i a l l y as the 

f l i g h t l i n e s in t h i s par t of the map are marked " i n t e r p o l a t e d " 

f o r a considerable pa r t of t h e i r l e n g t h . 

The a r ea nor th of Iron Knob i s covered by the more gen t l e 

northward extens ion of t he main Monarch anomaly. 

METHOD USED 

Traverses were l a id out on t h r e e l i n e s running in an 

East West d i r e c t i o n from t h e ba3e l i n e es tab l i shed by B.H.P. f o r 

L.A. Richardson 's southern geophysical surveys , and which i s 

coincident with l ea se boundaries on the e a s t s ide of I ron Monarch. 

S t a t i ons were s i t e d a t approximately 200 f e e t i n t e r v a l s on th ree 

t r a v e r s e s spaced 1,000 f e e t a p a r t , surveying and l e v e l l i n g being 

ca r r i ed out by s t a d i a . Observations were taken with the 

Depa r tmen t s Worden Gravity Meter, W 204, t h i s instrument being 

p a r t i c u l a r l y s u i t a b l e on account of the rugged t e r r a i n . The 

r e s u l t s were t i e d t o s t a t i o n s E.O. , F.O. and G.O. on Richardsons 

Survey; and also t o the Pendulum Base s t a t i o n on the verandah on 

the west s ide of t he nor thern end of the I ron Knob Hote l . A t i e 

was a l so run between t h i s l ease and the one used by Richardson 

on the west verandah of the B.H.P. s t a f f house, F ig . 1 shows the 

layout of the s t a t i o n s and rough topographic contours of the 

a r ea based on s t a t i o n l e v e l va lues . 

RESULTS 

The r e s u l t s are based on a value 979.5088 a t the 

Pendulum Base s t a t i o n . Levels have been reduced t o M.S.L. by 

t y i n g t o a B.H.P. Bench Mark on the ore conveyor a t Iron Monarch 

with R.L. 606.08' on Whyalla Tramway datum, which according t o 

L.A. Richardson (Progress Report No. 4 to B.H.P. Co. , page 1) 

i s 2 f e e t below mean sea l e v e l a t Whyalla. La t i tudes have been 



computed by t y i n g the Katunga T r i g . S t a t i on ( l a t . 32° 46« 33.26") 

to the g r i d . 

The value deduced f o r "g" a t Richardson 's base S ta t ion 

i s 979.5053, 

Bouguer anomalies have been computed f o r a l l the S t a t i ons 

assuming a t e r r a i n dens i t y of 2.5 above mean sea l e v e l . 

Topographic co r rec t ions have not been computed g e n e r a l l y , but 
S'tK 

have been computed a t s t a t i o n s only, which have shown t h a t they 

are of the order of one o r two grav i ty u n i t s f o r s t a t i o n s on the 

s t eep s i d e s of the r i d g e , and elsewhere z e r o . They have 

consequently not been included in the r e s u l t s . P ig . 2. shows 

the Bouguer anomalies, and a p r o f i l e along Traverse K. 

INTERPRETATION 
i 

The r e s u l t s show a moderate anomaly of the maximum amount of 

4 m i l l i g a l s running along the ea s t e rn f l ank of the Katunga H i l l s , 

I t i s considered t h a t t h i s i s caused by the excess in dens i ty of 

the banded i ron formation of the Katunga H i l l s over t ha t of t he 

surrounding s c h i s t . 

According to K.R. Miles (The Geology and Iron Ore 

Resources of the Middleback Ranges, B u l l e t i n No. 33, page 62) 

the "long nor th-south r idge ( in the Northern Katunga H i l l s ) forms 

the western limb of a major sync l i na l s t r u c t u r e " . The g r a v i t y 

r e s u l t s confirm t h i s p i c tu r e l o c a t i n g the cen t re of the Keel 

approximately a t S ta t ion 6E on l i n e K. 

From cross s ec t i on of the anomaly the depth to the cent re 

of g r av i t y of the anomalous body can be est imated a t approximately 

1000 f e e t . The anomalous mass i s ev iden t ly elongated in the 

nor th - sou th d i r e c t i o n , i t s axis t r end ing s l i g h t l y eas t of n o r t h . 

An es t imate of the s i z e of t h i s supposed keel can only be made 

by assuming a value f o r the d i f f e r e n c e cr" of t he mean dens i t y 

of t he banded i ron , format ion of the Katunga H i l l s from t h a t of 

the surrounding s c h i s t s . The approximate width of the supposed 

kee l a t i t s widest pa r t i s then 1300 f e e t a t the s u r f a c e , i f 
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i t i s assumed s e m i c i r c u l a r in s ec t ion* 

The d e n s i t y of t h e bended i r o n format ion appears t o b e a r 

a reasonable c o r r e l a t i o n with t h e t o t a l i ron content of t h e 

ma te r i a l* This r e l a t i o n i s shown in Figure 3 f o r f i v e samples 

from diamond ' d r i l l co re s from the Katunga H i l l s bores Nos. 1 , 

2 , and 6 and s i x samples ft-om Bore No* 10 a t 3O0E, 4300S on 

the B.H.P. g r id nor th of I ron Knob, from t h i s t h e average 

d e n s i t y of the Banded I ron Formation i n t he v i c i n i t y of bo res 

Nos* 1 , 2 , and 6 i n the Katunga H i l l s has been es t imated a t 3*05* 

The d e n s i t y of some samples of the s c h i s t s has been 

measured and a value of 2.70 has been assumed f o r t h e unweathered 

s c h i s t . 

These d e n s i t i e s , however, can only be taken as 

approximate; t h e value <r~" » 0*35 has been assumed as most 

probable* The width of t he c ro s s s e c t i o n of the Keel f o r 

va ry ing va lues of CT-is as fol lows ' :* 

cr-* Width of k e e l 

0 . 3 2370 f t . 
0*35 2200 f t . 
0 .4 2060 f t . 
0 . 5 1840 f t . 
0 . 6 1680 f t . 

Th i s range of va lues of <T" appears t o be c o n s i s t e n t with t h e 

es t imated depth t o t h e cen t r e of g r a v i t y of the anomalous body* 

COMPARISON WITH RICHARDSON'S ANOMALY 

Richardson ' s Anomaly cent red a t 250E, 4500S i s of the 

order of s i x m i l l i g a l s or nea r ly h a l f as l a r g e aga in as t he 

Katunga H i l l s anomaly. I t may t h e r e f o r e be expla ined as the 

express ion of a l a r g e r kee l than t h e Katunga H i l l s Keel , or 

p o s s i b l y , i f the k e e l i t s e l f does not account f o r the whole of 

the anomaly, i t may i n p a r t be due t o the e f f e c t of t h e banded 

i r o n format ion of the Keel and in p a r t t o t h a t of an ore body 

l y i n g i n i t s cen t re* 
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The depth to the cent re of g r av i t y of the anomalous 

body beneath, co-ord ina tes 250E, 4500 S appears from the shape 

of the p r o f i l e s t o be about 750 f e e t , in o ther words apprec iab ly 

shallower than the Katunga H i l l s anomaly. 

From the i ron analyses of the core of Bore No. 10 the mean 

dens i ty of the surrounding rock has been est imated a t 3 .12 , or 

s l i g h t l y higher than t h a t of the Katunga K i l l s . The width of t h i s 

kee l i s estimated a t 1700. f e e t , or assuming a dens i t y 

d i f f e r e n c e of 0,42 near Bore No. 10, a t almost 5000 f e e t . This 

i s over twice t he s i ze of the supposed Katunga H i l l s Keel . 

As the ccnt re of g rav i ty of t h i s anomalous body i s 

higher one might poss ibly expect a smaller anomalous body. There 

i s thus some s lender evidence t h a t par t of t h i s anomaly may be 

accounted f o r by the presence of a haemati te ore body a t the 

bottom of the keel with a dens i ty of approximately 5 . 0 . An ore 

body of c ross s e c t i o n a l a rea 50,000 square f e e t a t a depth of 

800 f e e t would account f o r over two m i l l i g a l s of the observed 

anomaly. 

SUMMARY AND CONCLUSIONS . 

Summarising these r e s u l t s i t may be said t h a t the 

geophysical anomaly a t present being d r i l l e d a t co -o rd ina tes 

200E, 4300S can be accounted f o r e n t i r e l y by the a t t r a c t i o n of 

the h igher dens i t y m a t e r i a l in a kee l of banded i ron format ion, 

but t h a t the evidence i s not i n c o n s i s t e n t with the ex i s t ence of 

e i t h e r a r e l a t i v e l y small or a r e l a t i v e l y deep i ron ore body 

in the core of the k e e l . 

I t i s a l so considered t h a t i t may be pos s ib l e , i f 

f u r t h e r work i s contemplated in the Katunga H i l l s a rea to 

u t i l i z e these g rav i ty measurements to some ex ten t to determine 

the regions of denser rock and hence of expected higher i ron 

con ten t . 

(C. KERR GRANT) 
SENIOR GEOIHYSICIST 

CKG:AGK 
16/11/55 
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