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DEPARTMENT OF MINES
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- Report_No..llp

- on

'GEQLOGICAT APFRAISAL OF IRON KNIGHT AREA

' MIDDIEBACK RANGES SOUTH DISTRICT

‘1, ABSTRACT

_ - An appraisal of the B.H.P. Iron Knight Leases suggests
that 35+ M tons of high grade iron ore could occur in depth on
unheld land ad joining. One vertical D.D. hole to 800" is
-recommended to test the geological reasoning and a comprehensive

drilling programme con51dered to ascertain the extent of any ore
1ntersect10ns.

2, INTRODUCTION

In an attempt to find another magor iron ore den051t
the Iron Knob and Mlddleback Ranges (North and South) Districts
are belng examlned geclqglcally to determlne areas worth testing.
Surface geologlcal>work to datefhas been concentrated on.
favourable structures in the Lower Middleback Quartzites adjacent
to known orebodies on Broken Hill Proprietary leases.

. In the Iron Knlght areas in: the Middleback Ranges South

'.Dlstrlct, easterly dlpplng 1ron ore bodies outcrop ‘along the
_top of a north-south rldge.f No ore 1ntersect10ne have been made
1n depth, elther on' or off the leases, but because of the major
structure 1n the dlstrlct there is a dlstlnct poss1b111ty that
ore could occur out51de B.H b, leases down dip from known
outcrops. | |

This report examlnes pertlnent in formation: and proposes.

a prospectlng programme for consn.deratlon.



e 3." “PREVLOGS INVESTIGATIONS‘

Prev1ous work 1n the Mlddleback Ranges South has been
iscarrled out by varlous workers from 1908 to: daxe. For details

see "The Geology & Iron Ore-Resources of the Mlddleback Range

_ }Area" by -K.Re. Mlles, Geol Survey of S. Aust., Bull. 33, 1954,

'.f'Pasell-.{*:ev-'f T |

- The plans- and sectlons accompanylng thls Bulletln*have

HTbeen used to gulde the prospectlng, coples of. relevant plans

M

P

'Awaccompany thls report. _.5f”eﬁﬁj.. |
. More reoent fleld work has been carrled out by

, R C. erams Geologlst and the wrlter. The area was v1s1ted by.'

ji the Actlng Dlrector of Mlnes and the Chlef Geologlst on 11/10/56.

, For Locatlon see Plan 56 256 attached.

4-;.' : GENERAL GEOIDGY K

' The rocks of the Mlddleback Ranges South are of
.AArchaean Age end " have the follow1ng success1on:-“‘
X Mld leback Group - S | |

Upper Middleback Quartz1te°‘Thlckness 700'-800'.' ‘
" - Bended’ hemaxlte quart21te and - 1nterbedded schlsts.

nCook's Gap Sch15ts~ Thlckness 20'-1000"'. o
© ' TFoliated grlts -and pebble schists;, phyllltes,
' W1th cherty and - dolomltlc bands.
Lower Mlddleback -Quertzites Thlckness 500'—600'

. Banded - hematlte quart21te and 1nterbedded
sohlsts. ' y _

: Mlddleback North Dolomlte, Thlckness 200'-500'd+‘
Cherty dolomltlc marble. .

| 73§g§;§§;g_gggplg§. . Sedlmentary schlsts, quartzlte,
L » -phyllite,. mlgmatlte, lit-par-1it gneiss,
granltlc gnelss and gnelss1c granlte.

The Mlddleback Group are folded 1nto a maaor syncline
‘fband extensrvely 1ntruded by amphlbollte (See Plan 56-263  attached ).
‘The Lower Mlddleback Quart21te, which contalns the lowest con-
tlnuous beds of the Group, outcrops on both sides of the Range,

the Dolomlte occurrlng as pods near the base. The Cook's Gap
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Schists being less resistant'to weathering form the topographic
lowe. The centre of4the}eyncline is occupied by the Upper
Middleback Quarﬁaite which forms the high land in the centre of
the Range. The structnre pitches northerly at the south end and
southerly at the north endvforming an elongated basin resting on
the Gneissio Qomplex. l., | '

‘ | This sinnle fold is complicated by minor flexures which
althoughfnot af fecting the general structure may have important
effects on the localieation,of iron ore.

Thus the Iron Duke and Iron Duchess orebodies may occur
in syncllnal flexures arranged en echelon to the main folding
and further exten91ons to them could occur down pitch in the
folds. ’

It should be noted tha‘ﬁ_ all the known orebodies in
the Middleback Ranges,. North and South and in the Iron Knob
District are said to cccur in the Lower Widdleback Quartzite

which cen -therefore be'considered a favoureble horizon.

5. IRON KNIGHT IEASS, B.H.P. Btc..
5.1 Topographx. S .

| | The Iron Knlght dep031t occurs on a narrow ridge
running northerly from the Iron Duke and the Iron Duchess .
Dep031ts and separated from them by an erosion gap nearly a mile
wide. - Crest he1ghts average approx. 1050' with saddles ranging
from 950°'. to 1000 . . Western plaln level is approx. 700'=750"
while the valley bottom to the east varles from 920' at its northern

end to 810' at 1ts southern. ’

562 Leases & Cla;ms._of

B H. P. have 6 1eases in the .area strung out in single
line approx. 14'miles-long and}occupying the top and western
flanks of the hill. Buckingham~has one cleim northerly from

and adjoining the B.H;P._leases;



ol

Ore occurs on all these tenements as pods or long

| dlscontlnuous bodles follow1ng bedding.

5.3 Geology | |
o ' Geologlcally the Iron Knlght Dep081t occurs on the
 western limb of the.magor syncllne, the follow1ng rock groups
being represented. | | |

Cook's Gap Schlsts

Lower Mlddleback Quartzite ;‘ Intruded. by
Mlddleback North Dolomite amphibolite

Gne1351c Complex.
Minor crenulatlons occur but are probably not
'_significant the ba31c structure being a conformable series of
easterly: dlpplng (45° - 55°) sediments resting on a basement

complex.

See-Plan_56;264 attached.,

5.4 Ore & Reserves - |

The ore odcurs as discontinuous pods and lenses
following the bedding in the Hematite Quartzite but with
:amphlbollte walls in places.- There appear to be 3 or 4 zones of
'w maxlmum replacement but llttle real testlng has been carried out
to prove contlnulty.”_rf |
. "KeR.. Mlles in Bull. 33 estlmated reserves lying above
a maxlmum depth of R L. 700 ( 1.e. western plain level) as 5.5
.mllllon tons “probable" plus lo 8 mllllon tons "pos31b1e"
‘totalllng 16.3 mllllon~tops averaglngvon the outcropA63.62% Pe,
0.26% lin ‘and 0.038% P.- | |

This eStimate‘appearS'a little conservative being oased
on occurrences emenablé fo‘quarrYiné;'AIf mining is considered
..reserves above RL - 700' could probably be extended to twenty

mllllon tons."
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6, ORE FXPBCTANCY BAST OF B.H.P. IEASES
As thelleases:are’on‘ﬁne western flanks of the hills
' wifh the outcropping‘ore ‘near the crests'and dipping easterly,
it’ neceesarlly follows that the ore zones must dip out of the
leases at shallow depth. See Plan .56. 264 attached for sections.
. Extrapolatlng the rev1sed estlmame of twenty million
tons above RL 700 (1 € western plaln level) it follows that

1f mlnerallsatlon contlnues on ‘the same intensity to_sea level,

i.e. to a depth of 800'-900' below the valley level, there could
‘exist approx. thlrty five million tons of ‘high grade iron ore
out31de the leases._ o . ‘

_The 51tuatlon of this inferred ore and its relation

3P-to B.H.P. orebodles could be

. Area Ieese = -  Inferred, Possible Inferred Ore
K N & Probable Ore in Outside Ieases
_ B.H.P. Ieases . . Above NM.S.L.
above RL 700'
Northern ML 2657 - . oM - 15 M
Centrel =~ ML 2718 - 2 M - | 4 M
Southern . . ML 2717, 2663 o 8N ' 16 M
Potal L 20 M | 35 M

Note that some inferred ore occnrs in B.H.P. Leases below RL 700.
This has not been included above.

Geologically thedrequiremenﬁs are»that an ore zone.which
occurs over a'lengwh of 8000 on the surface should.persist to
1000 below the outcrop. .‘ o | _

There 1s no structural reason known at -yresent why the
:orebodles should bottom 1n51de the leases. and there is a
p0591b111ty that where ‘a mlnor syncllne is approached mineral-
isation could ;mprove. However because of the lack of testing
on the surfaces and in depth on the lesses held, it is impossible
toddo nore‘than indicate these figures as possible target
tonneages and to recommend diamond drilling to test for the

exlstence of ores



7. DRILLING RECOMMENDATIONS .

. Thesé fall naturaily into 3 phases.
1. An initial hole to test the geological reasoning that
ore could occur out31de the leases,
2, Three holes to'test whether an est imated 35 million
tons could occur in the area. .
3 Should early testlng 1ndlcaxe ore, “to ascertaln the

extent of such an occurrence.

1.1 'Phase 1.

D.D. 1, a vertlcal dlamond drlllhole to 800' sited
100" east of ML 2663 to test in depmh out81de the lease the major
ore outcrops in that 1ease.

D.D, 1l has-been sited down dip in such a position that
it should accommodate any predictable pitches for‘the ore shoots
in‘thé vicinity. See Flan 56,264, Section FF' for section on

the  proposed hole.

R Y Phase 2

Three dlamond drill holes totalling 2400' to test
crown land 1mmedlately to, the east of other major ore occurrences
in the BoHoPo IleaseSo .. o

Details from north to south are -

Opposite ~ Hole Number o Proposed

Iease No. (i.e. order of drilling) Depth
2657 - 3 | 900"
2718 o 4 . - 600
2663 I C2 | 900

See Plan 56,264, Sections EE', GG', HH',
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Should all 4 holes of Phases 1 & 2 intersect ore

‘ comparable in grade and w1dth to the ex1st1ng outcrops it seems
‘reasonable»to expect that-35 mllllon tons of high grade iron
ore coulo‘eXist in the'area, Should‘holes.l, 2 or 3 fail to
interseot‘ore this.figure should be redgoed’by 10 million tons
for each. hole not- 1ntersect1ng ore., Failure of hole 4 could
.‘reduce thls flgure by 5 mllllon tons.

| | Because of these ‘tonnage factors,_whlle Phase 1 is
l’presented es a separete unit, it seems de51rable to review
fesults.at-fhelend of each of the first four holes‘to determine
whether sufficient oré could occur to warrant continuation of

the programme.. .

© 1e3. . Further Testing'along Strike R

Should the flrst four holes produce favourable results
further drllllng 1s necessary to ascertaln the extent of the ore.
Pendlng results from them thls .drilling can not be detailed but
"a suggested programme might well be -

(a) Phase 3a - up to 12 holes totalling 9600' ad jacent to
_ -the successful holes of FPhases 1 & 2.

(b) Phase 3b -~ 15 + holes totalllng approx. 12000' extending

intersections of Phase 3a and filllng in "gaps"
in testing. -

Locatlons of all these holes and thelr priorities are
shown on plan 56 264 extached and detells of depths etc. on the
following table - K '
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" IRON KNIGHT D,D, HOLES

' Opposite  Hole  FPhase . Depth Depth Depth
Iease No. - Noe . No. Phase 1 Phase 2 Phase 3a

. 2657 .3
o - 3 - ‘ |
3a - _ : ; 850!
el SRS 900"
~ S 3a o - 900"
3 2 o 900" }
. " 3a ‘ , © - 900!
. _ e a0l T 850!
2719 - o L Bb . ' -
L _ : A3b.
3b
o . , S : 3‘b . ) ’ ’ ‘
2718 - . . 3a o ' 3 800"
‘ - Za » L .. 600!
4 2 i . 600"
» o o 3b
2717 . 3b
. g L. 3Dp.
3.
" _ 3b
~ 2 3
2663 N . 3b
o — - 3a - ' 800!
' o1t oo L 800!
LT A A 750
s da : 850"
| 2 2 - o - 900"
LT e T a0 800"
2704 o e "3 . '

3b -

600"

Total Holes.each Phase .= = -~ .1 ~ . 3 | 12
Total Footage each Phase - < e 'B00' . - 2400" 9600! .



ll4___2urther_lestlng;_oﬂn_glp

ThlS programme w111 conflrn the presence or absence
of mlnerallsatlon in depth along a strlke length equivalent to
. that of the outcropplng ore.- In conJunctlon with this, further
holes will be necessary to test w1dth, i.e. down dip. No
7recommendatlons can be made for thls testlng untll detalls of

.the 1n1t1al results are known.

'Z,E gllllng Cond1t1 ns
-The first four holes ‘amd aggregatlng 3,200' will best be

put -down by diamond drllls. Hydraullc feed. machlnes ‘would be

o preferred but prov1d1ng core recovery in. ore is satlsfactory

~fscrew feed machlnes could be used.‘ It w111 be necessary to
'recover sludge. -
| These holes wouldyprobably be'started in schists and
- schlsty quart21te whlch should be moderately easy drilling |
‘especlally near thelr collars._ Later holes could possibly bve

ollared by percus31on holes thereby maklng better use of
dlamond pPlants and reducing costs.

At present water would need to be carted but 3 shallow

'hwater bores have been pegged in the aresg by the Chlef Geologlst
and there is a good poss1b111ty that drllllng water may be
avallable within 2 mlles<of;most.drlll sites., See Plan 56,263

for location of water bore sites, .

: é, .. CONCIUSION

[

"An evaluatlon of the ceologlcal env1ronment of the

= Iron Knlght Leases suggests that, if the mlnerallsatlon which

‘“outcrops over a'lengthmof 8000f on the B.H.P, leases continues

nith the same'intenSity to lOOO"below the outcrop, there could

»occur 35 million tons-of'high grade iron: ore outside the leases.
| A comprehens1ve drllllng programme has been considered

to appralse the progect.
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It 'is recommended that D.D. 1 be put down to 800
,just.east of ML 2663 to test the geological argument that ore
- could exist and that 1f this hole 1ntersects ore DD's, 2, 3 & 4

be put down to test whether the estlmaxed tonnage could occur,

> ol /mﬂ/é%é:‘:v

® »ofe 0 00 0 0808000000900 0e¢00e0

Greham Whitten
SENIOR GEQLOGIST

ENGINEERING GEOIOGY & MINERAL RESOURCES
' SECTION

GFW: AGK
29/10/56.
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