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1-' ABSTRACT 

An a p p r a i s a l of the B.H.P. I ron Knight Leases sugges t s 
t h a t 35+ M tons of h igh grade / i ron ore could occur in depth on 
unheld land a d j o i n i n g . One v e r t i c a l D.D. hole t o 800' i s 
recommended t o t e s t t h e g e o l o g i c a l r e a son ing and a comprehensive 
d r i l l i n g programme cons idered t o a s c e r t a i n the e x t e n t of any ore 
i n t e r s e c t i o n s . 

2 . INTRODUCTION 

In an at tempt t o f ind another major i ron ore d e p o s i t , 

the I ron Knob and Middleback Ranges (North and South) D i s t r i c t s 

a re be ing examined g e o l o g i c a l l y to de te imine . a reas worth t e s t i n g . 

Sur face g e o l o g i c a l work t o da t e -has been concen t ra ted on. 

f avourab le s t r u c t u r e s in the Lower Middleback Q u a r t z i t e s a d j a c e n t 

t o known orebodies on Broken H i l l P r o p r i e t a r y l e a s e s . 

In t h e I ron Knight a r e a s in* t h e Middleback Ranges South 

D i s t r i c t , e a s t e r l y d ipp ing i ron ore bodies ou t c rop a long t h e 

t o p of a n o r t h - s o u t h r i d g e . ; No ore i n t e r s e c t i o n s have been made 

in dep th , e i t h e r on or o f f the l e a s e s , but because of t h e major 

s t r u c t u r e in the d i s t r i c t t h e r e i s a d i s t i n c t p o s s i b i l i t y t h a t 

ore could occur o u t s i d e B.H.P. l e a s e s down d i p from known 

o u t c r o p s . 

Th i s r e p o r t examines p e r t i n e n t in format ion; and proposes 

a p rospec t ing programme f o r c o n s i d e r a t i o n . 



3 . PREVIOUS INVESTIGATIONS 

. P r e v i o u s work in t h e Middleback Ranges South has been 

c a r r i e d out ;by va r ious workers from 1908 t o d a t e . For d e t a i l s 

see "The Geology & I ron Ore Resources of t h e Middleback Range 

Area" by K.R. Miles, . Geol . Survey of S . A u s t . , B u l l . 33, 1954, 

Page 11• • • • 

The p lans and s e c t i o n s accompanying t h i s B u l l e t i n : have 

been used t o guide t l x ? ' p r o s p e c t i n g ; cop i e s of r e l e v a n t p l ans 

accompany t h i s r e p o r t . . • : 

More r e c e n t f i e l d work has been ciarr ied out by 

R.C. Mirams Geologis t , and the w r i t e r . The a r e a was v i s i t e d by 

t h e Act ing D i r e c t o r of Mines and the Chief Geo log i s t on l l/lo / 56 . 

For Loca t ion see Plan 56.256 a t t a c h e d . 

. 4 . GENERAL GEOLOGY 

The r o c k s of t he Middleback Ranges South axe of 

Archaean Age and have t h e f o l l o w i n g s u c c e s s i o n : - . 

Middleback Group 

.: Upper Middleback Q u a r t z i t e ; Thickness 7001 - 8 0 0 ' 
Banded h e m a t i t e q u a r t z i t e and in te rbedded s c h i s t s . 

Cook's Gap S c h i s t s ; Thickness 2 0 ' - 1 0 0 0 ' . 
F o l i a t e d g r i t s and pebble s c h i s t s , phy 11 i t e s , 
w i t h - c h e r t y and d o l o m i t i c bands . 

Lower Midd leback -Qua r t z i t e ; Thickness 500 ' -600 
Banded hema t i t e q u a r t z i t e and in t e rbedded 
s c h i s t s • . 

. ' Middleback^:North Dolomite ; Thickness 2 0 0 ' - 5 0 0 ' + 
Che r ty d o l o m i t i c marb ie . : 

Gne i ss ic Complex.- • " Sedimentary, s c h i s t s , q u a r t z i t e , 
• p h y l l ' i t e , migmat i t e,, l i t - p a r - l i t gneiss^, 
g r a n i t i c "gneiss, arid. ' 'gneissic g r a n i t e • 

The Middleback Group a re fo lded i n t o a major s y n c l i n e 

and e x t e n s i v e l y i n t r u d e d by amphibo l i t e (See Plan 56-263 a t t a c h e d ) . 

The Lower Middleback Q u a r t z i t e , which c o n t a i n s the lowest con-

t i n u o u s beds of the Group, ou t c rops on both s i d e s of t h e Range, 

t h e Dolomite o c c u r r i n g as pods .nea r t h e b a s e . The Cook 's Gap 
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S c h i s t s be ing l e s s r e s i s t a n t t o weather ing form t h e t opograph ic 

lows. The c e n t r e of t h e sync l ine i s occupied by the Upper 

Middleback Q u a r t z i t e which forms the h igh land in t h e c e n t r e of 

t h e Range. The s t r u c t u r e p i t c h e s n o r t h e r l y a t the sou th end and 

s o u t h e r l y a t the no r th end forming an e longa ted b a s i n r e s t i n g on 

the Gneiss ic Complex. 

This s imple fo ld i s complicated by minor f l e x u r e s which 

a l though not a f f e c t i n g t h e gene ra l s t r u c t u r e may have important 

e f f e c t s on t h e l o c a l i s a t i o n of i r on o r e . 

Thus the Iron Duke and Iron Duchess orebodies may occur 

in s y n c l i n a l f l e x u r e s arranged en echelon t o the main f o l d i n g 

and f u r t h e r ex tens ions t o them could occur down p i t c h in t h e 

f o l d s . 

I t should be noted t h a t a l l t h e known orebod ies in 

the Middleback Ranges, N.orth and South and in t h e I ron Knob 

D i s t r i c t are sa id t o occur i n the Lower Middleback Q u a r t z i t e 

which can t h e r e f o r e .be cons idered a f a v o u r a b l e h o r i z o n . 

5» IRON KNIGHT.LEASES. B.H.P. E t c . 

5 . 1 Topography. " 

The Iron Knight depos i t occurs on a narrow r i d g e 

running n o r t h e r l y from the I ron Duke and the Iron Duchess 

Depos i t s .and separa ted from them by an e r o s i o n gap n e a r l y a mile 

wide. Cres t h e i g h t s average approx. 1050' wi th s a d d l e s r a n g i n g 

from 9 5 0 ' - t o iooO*. Western p l a i n l e v e l i s approx. 7 0 0 ' - 7 5 0 ' 

while t h e v a l l e y bottom to the e a s t v a r i e s from 920' a t i t s n o r t h e r n 

end to. 810' a t i t s s o u t h e r n . 

5»2 Leases & Claims. : ' ; 

B.H.P. have 6 l e a s e s in the .area s t r u n g out in s i n g l e 

l i n e approx. i f mi les long and occupying the t o p and western 

f l a n k s of the h i l l . Buckingham has one c la im n o r t h e r l y from 

and a d j o i n i n g t h e B.H.P. l e a s e s . 



~ 4 ~ 

Ore occurs on a l l ' t h e s e tenements as pods or long 

d i s c o n t i n u o u s bod ies : f o l l owing bedd ing . 

5 .5 Geology 

Geo log ica l ly the I ron Knight Deposi t occurs on the 

western limb of t h e major s y n c l i n e , the fo l lowing rock groups 

be ing r e p r e s e n t e d . 

Cook's Gap S c h i s t s 
Lower Middleback Q u a r t z i t e ) In t ruded by 
Middleback North Dolomite ) amphibol i te 

Gneiss ic Complex. 

Minor c r e n u l a t i o n s occur but a re probably not 

s i g n i f i c a n t , t h e ba s i c s t r u c t u r e be ing a conformable s e r i e s of 

e a s t e r l y d ipp ing (45° - 55°) sediments r e s t i n g on a basement 

complex. 

See Plan 56.264 a t t a c h e d . 

5 .4 Ore & Reserves 

The ore occurs as d i s con t i nuous pods and l e n s e s 

following the bedding in the Hemati te Q u a r t z i t e but with 

amphibo l i t e wal l s in p l a c e s . There appear t o be 3 o r 4 zones of 

maximum replacement but l i t t l e r e a l t e s t i n g has been c a r r i e d out 

t o prove c o n t i n u i t y . 

K.R. Mil^s in B u l l , 33 es t imated r e s e r v e s l y ing above 

a maximum depth of R.L. 700 ( i . e . western p l a i n l e v e l ) as 5 .5 

m i l l i o n t o n s "probable" p lus 10 .8 m i l l i o n tons " p o s s i b l e " 

t o t a l l i n g 16,3 m i l l i o n t o n s averaging on the' ou tc rop 63«>62$ Fe , 

0*26% Mn and 0 .038$ P . 

This e s t ima t e appears a l i t t l e conse rva t ive be ing based 

on occur rences amenable t o q u a r r y i n g . I f mining i s cons idered 

r e s e r v e s above RL 700 ' could probably be extended t o twenty 

m i l l i o n t o n s . 
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6. ORE EXPECTANCY BAST OF B.H.P. LEASES 

As t h e l e a s e s are on t h e western f l a n k s of the h i l l s 

with t h e ou tc ropping ore. near t h e c r e s t s and d ipp ing e a s t e r l y , 

i t n e c e s s a r i l y f o l l o w s * t h a t the ore zones must d i p out of the 

l e a s e s a t shal low d e p t h . See Plan .56 .264 a t t ached f o r s e c t i o n s . 

E x t r a p o l a t i n g the. r ev i sed e s t ima t e of twenty m i l l i o n 

tons above RL 700 ( i . e . western p l a i n l e v e l ) i t f o l l o w s t h a t 

i f m i n e r a l i s a t i o n con t inues on the same i n t e n s i t y t o s e a l e v e l , 

i . e . t o a depth of 8 0 0 ' - 9 0 0 ' below t h e v a l l e y l e v e l , t h e r e could 

e x i s t approx . t h i r t y f i v e m i l l i o n tons of h igh grade i r on ore 

ou t s ide the l e a s e s . 

The s i t u a t i o n of t h i s i n f e r r e d ore and i t s r e l a t i o n 

to B.H.P. orebodies cbuld b e t -

Area Lease I n f e r r e d , P o s s i b l e I n f e r r e d Ore 
,& Probable Ore in Outside Leases 

. B.H.P. Leases . Above M.S.L. 
above RL 700' 

Nor thern 

C e n t r a l 

Southern 

ML 2657 

ML 2718 

ML 2717, 2663 

10 M 

2 M 

. 8 M 

15 M 

4 M 

16 M 

T o t a l 20 M ; 35 M 

Note t h a t some i n f e r r e d ore occurs in B.H.P. Leases below RL 700. 
This has not been included above. 

Geo log ica l ly the requi rements a re t h a t an ore zone which 

occurs over a l eng th of 8000' on t h e s u r f a c e should p e r s i s t t o 

1000' below the o u t c r o p . 

There i s no s t r u c t u r a l reason known a t p resen t why t h e 

orebodies should bottom i n s i d e the l e a s e s and t h e r e i s a 

p o s s i b i l i t y t h a t where a minor- sync l ine i s approached m i n e r a l -

i s a t i o n could improve. However because of t h e lack of t e s t i n g 

on t h e . s u r f a c e s and in depth on t h e l e a s e s h e l d , i t i s imposs ib le 

to do more than i n d i c a t e t he se f i g u r e s as p o s s i b l e t a r g e t 

tonnages and t o recommend diamond d r i l l i n g t o t e s t f o r t he 

e x i s t e n c e of o r e . 
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7 . DRILLING RECOMMENDATIONS, , 

. These f a l l n a t u r a l l y i n t o 3 phases . 

1. An i n i t i a l hole t o t e s t t he g e o l o g i c a l r eason ing t h a t 

ore could occur ou t s ide t h e l e a s e s . 

2 . Three ho le s t o t e s t whether an es t imated 35 m i l l i o n 

tons could occur in the a r e a . . 

3 . Should e a r l y t e s t i n g i n d i c a t e o r e , t o a s c e r t a i n the 

e x t e n t of such an occur rence . 

7 . 1 Phase 1. 

D.D. 1 , a v e r t i c a l diamond d r i l l h o l e t o 800* s i t e d 

100' e a s t of ML 2663 t o t e s t in depth ou t s ide the l e a s e the major 

ore outcrops in t h a t l e a s e . 

D.D. 1 has been s i t e d down d i p in such a pos i t ion t h a t 

i t should accommodate any predict iable p i t c h e s f o r the ore shoo t s 

in the v i c i n i t y . See Plan 56 .264 , Sec t ion FF1 f o r s e c t i o n on 

the proposed h o l e . 

7 . 2 Phase 2 

Three diamond d r i l l ho les t o t a l l i n g 2400' t o t e s t 

crown land immediately to. t he e a s t of o t h e r major ore occurrences 

in t h e B.H.P. Leases . 

D e t a i l s from n o r t h t o south are -

Opposite • Hole Number Proposed 
Lease Np. ( i . e . o rde r of d r i l l i n g ) Depth 

2657 3 

2718 4 

2663 2 

900' 

600« 

900' 

See Plan 56 .264, Sec t ions E E ' , GG', HH'. 



Should a l l 4 ho l e s of Phases 1 & 2 i n t e r s e c t ore 

comparable in grade and width to t h e e x i s t i n g ou tc rops i t seems 

reasonable t o expect t h a t 35 m i l l i o n t o n s of h igh grade i r on 

ore could e x i s t i n the area* Should ho l e s 1 , 2 or 3 f a i l t o 

i n t e r s e c t ore t h i s f i g u r e should be reduced by 10 m i l l i o n tons 

f o r each .ho le not i n t e r s e c t i n g o r e . F a i l u r e of hole 4 could 

reduce t h i s f i g u r e by 5 m i l l i o n t o n s . 

Because of t h e s e tonnage f a c t o r s , while Phase 1 i s 

p resen ted as a s e p a r a t e u n i t , i t seems d e s i r a b l e to review 

r e s u l t s a t t h e end of each of the f i r s t f ou r ho le s t o determine 

whether s u f f i c i e n t ore could occur to warrant c o n t i n u a t i o n of 

the programme , . 

7 ,3 F u r t h e r T e s t i n g along S t r i k e ; : . . . ' 

Should the f i r s t f o u r h o l e s produce f a v o u r a b l e r e s u l t s 

f u r t h e r d r i l l i n g i s necessa ry t o a s c e r t a i n the e x t e n t of the ore 

Pending r e s u l t s from t h e m , t h i s d r i l l i n g can not be d e t a i l e d but 

a suggested programme might we l l be -

( a ) Phase 3a - up t o 12 ho les t o t a l l i n g 9600' a d j a c e n t t o 
the s u c c e s s f u l ho l e s of Phases 1 & 2.. 

(b) Phase 3b - 15 + ho l e s t o t a l l i n g approx. 12000' ex tending 
i n t e r s e c t i o n s of Phase 3a and f i l l i n g i n "gaps" 
in t e s t i n g . 

Loca t ions of a l l t h e s e h o l e s and t h e i r p r i o r i t i e s are 

shown on plan 56,264 a t t a c h e d and d e t a i l s of dep ths e t c . on t h e 

fo l lowing t a b l e : -
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IRQN KNIGHT P.P., HOLES 

Opposi te 
Lease No# 

Hole 
No-

2657 

2719' 

2718 

2717 

2663 

•4 

1 

2 

2704 

Hiase 
No.. 

3b 
3b 
3a 
3a 
3a 
2 
3a 
3a 
3b 
3b 

3b 

3b 
3a 
3a 
2 
3a 
3b 
3b 
3b 
3b 
3b 
3b 
3b 
3a 
1 
3a 
3a 
2 
3a 
3b 

3b 

Depth 
Phase 1 

Depth 
Phase 2 

Depth 
Phase 3a 

900' 

600 ' 

800 ' 

900 

850 ' 
9001 

900' 

900 ' 
850* 

8 0 0 ' 
6 0 0 ' 

6001 

800« 

750' 
850 ' 

800' 

TotaL Holes each Phase 
T o t a l Footage each Phase 

I 
800' 

3 
2400' 

12 
9600' 
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X*i f u r t h e r t e s t i n g down Dip. 
This programme w i l l conf i rm the presence or absence 

of m i n e r a l i s a t i o n in depth along a s t r i k e l e n g t h equ iva l en t t o 

t h a t of t h e outcropping ore. . In con junc t i on with t h i s , f u r t h e r 

ho l e s w i l l be necessary, t o t e s t wid th , i . e . down d i p . No 

recommendations can be made f o r t h i s t e s t i n g u n t i l d e t a i l s of 

the i n i t i a l r e s u l t s a re known. 

7 .5 D r i l l i n g Condi t ions 

The f i r s t four ho l e s and aggrega t ing 3 ,200 ' w i l l b e s t be 

put down by diamond d r i l l s . Hydraul ic feed machines would be 

p r e f e r r e d but p rovid ing core recovery in ore i s s a t i s f a c t o r y 

screw feed machines could .be used; I t w i l l be nece s sa ry t o 

r e c o v e r s l u d g e . 

These ho le s would probably be s t a r t e d in s c h i s t s and 

s c h i s t y qua i r tz i te which should be moderately easy d r i l l i n g -

e s p e c i a l l y n e a r t h e i r c o l l a r s . . La te r h o l e s could poss ib ly be 

c o l l a r e d by percuss ion h o l e s t h e r e b y making b e t t e r use of 

diamond p l a n t s and reduc ing c o s t s . 

At p resen t water would need t o be ca r t ed but 3 shal low 

wate r bores have been pegged in the a r e a by the Chief Geologis t 

and t h e r e i s a good p o s s i b i l i t y t h a t d r i l l i n g water may be 

a v a i l a b l e wi th in 2 mi les of m o s t . d r i l l s i t e s . See Plan 56.263 

f o r l o c a t i o n of water bore s i t e s . 

• 8 . •• CONCLUSION 

An e v a l u a t i o n of t h e g e o l o g i c a l environment of the 

I ron Knight Lease's sugges t s t h a t , i f t he m i n e r a l i s a t i o n which 

outcrops over a l eng th of 8000' on the B.H.P. l e a s e s con t inues 

with t h e same i n t e n s i t y t o 1000' below the ou tc rop , t h e r e could 

occur 35 m i l l i o n tons of high grade iron, ore ou t s ide t h e l e a s e s . 

A comprehensive d r i l l i n g programme has been considered 

t o appra i se t h e p r o j e c t . 
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I t i s recommended t h a t D.D. 1 be put down to 800' 

j u s t e a s t of ML 2663 t o t e s t the g e o l o g i c a l argument t h a t ore 

could e x i s t and t h a t i f t h i s hole i n t e r s e c t s ore DD's . 2, 3.& 4 

be put down t o t e s t whether the es t imated tonnage could occur . 

Graham Whit t e n 
SENIOR' GEOLOGIST 

ENGINEERING GEOLOGY & MINERAL RESOURCES 
SECTION • 

GFWJAGK 
29 /10 /56 . 
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