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Quarterly Interim Report to December 31st 1964.



THE BROKEN HILL PROPRIETARY COMPANY LIMITED: WHYALLA: S.A.

QUARTERLY INTERIM REPORT TO DEC. 31ST 1964.

ON PROSPECTING ACTIVITIES

ON SPECIAL MINING LEASE NO. 73

INTRODUCTION:

SpeCial Mining loase No.73 in the northern Flinders
Range was acquired on September lst 1964 for a period of
six months. The object of acquiring the lease is to
protect the Company's interest whilst a search for
economic phosphate deposits is in progress.

A staff of two geologists equipped with a 1 ton Land
Rover and caravan are employed an this work.

METHODS:

The lease covers the Angepena and Arrowie Cambrian
synclines - see attached plan.

A systematic sampling, programme is in progress and is
designed to cover the entire Cambrian sequence along
a number of traverse lines in both synclines. A total
of 42.8 miles of traverse have been completed to Dec.
20th, 1964. The field method is to test every bed in the
sequence with nitric acid and ammonium molybdate and
where a positive reaction occurs, samples are taken
and submitted to the Whyalla Chemical Laboratories for
phosphorus determination.

RESULTS:

The laboratory results on 79 samples are shown in Table
1. The location of the traverses and the samples taken
on the traverses are shown in Drawing No. 34305.
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TABTE I.
Phosphate Samples taken to December 312-204.

Number QAP Type

P1 0.10 Scolithus sandstone

P2 0.25 Scolithus sandstone

P3 0.28 Calcareous sandstone

P4 1.05 Ferruginous horizons above scolithus sandstone

WY31 0.075 Shaley carbonate rock

WY32 0.065 it 11 tt

WY33 0.06 Dark grey slaty carbonate rock.

WY34 0.06 Grey calc-argillite

WY35 0.07 Yellow-green shale

WY36 0.035 Black limestone .

WY37 0.030 Grey fine grained sands

WY38 0.035 Brown-grey sandstone

WY39 0.06 Yellow argillaceous sandstone

WY40 0.11 Mudstone, weathered yellow

WY41 0.04 tt tt Il

WY42 0.04 Purple shale & sandstone with shale inclusions

WY43 0.045 Brown calc. rock with shale partings

WY44 0.065 ti ti ti it it II

WY45 0.02 Friable white sandstone

WY46 0.10 Green-brown slate

WY47 0.03 Friable white sandstone with shaley bands

WY48 0.015 Friable brown sandstone

Location

) 4
)
N Reedy Spring. Lat 30038'41". Long 13906'0"

)

(2.2E. 1.3S

(2.15E. 1.155

( 1.9E. 0.855

(1.85E. 0.605

) (1.8E. 0.405

) Balcanoona Run 1. (1.8E. 0.35S

) Photo 7584 (2.0E. 1.40N

) (2.0E. 1.351

(2.0E. 1.35N

(1.75E. 1.35N

(500' above WY40

(1,100' above WY40

) (1.05S. 2.55W

) (1.10S. 2.65W

) Balcanoona Run 2. (1.35S. 2.70W

) Photo 7554 (100'ft above WY45

) (800'ft above WY45

) (1200'ft above WY45

.../2



.11

-

WY49 0.05

-2-

Friable, fine grain-ed sandstone, argillaceous mátrix

t

Balcanoona Run 2. 0.10N. 1.75E.
Photo 7551

WY51 0.06 )
) Lat.30°45'37". Long. 139°1'12"

WY52 0.065 ) ( )

0.075 )
h

fl

)WY53

WY54 0.075 ) Limestone H

1

) Samples WY52 to WY57 taken between WY51
and WY58

WY55 0.07 )
1 )

WY56 040 ) )

WY57 0.065 ) )

WY58 0.07 )
) Lat.30045'30". Long.139°0'57"

WY59 0.08 Greywacke, fine grained, silty Lat.38°48'8". Long.139°03'20"

WY60 0.075 Greywacke medium - fine grained Above WY59

WY61 0.075 Greywacke fine grained Above WY60

WY62 0.075 It It fl Lat.30048'. Long.139°3'7"

WY63 0.07 11 11 it Lat.30047152". Long.139°3t7tt

WY64 0.07 Greywacke, calcareous Below WY63

WY65 0.12 Greywacke, coarse grained, soft Lat.30°47'401t. tong.139°3'

WY66 0.07 Greywacke, sity, hard As WY65

WY67 0.08 Greywacke, fine grained Below WY66

WY68 0.11 Shale to base of greywacke Lat.30047'30". Long.139°02'47"

WY69 0.08 Greywacke, coarse grained Interbed in WY70

WY70 0.08 Greywacke, medium - fine grained Below WY71

WY71 0.065 Greywacke, fine grained Below WY72

WY72 0.065 Greywacke, fine grained, calcareous Lat.30°49'10". Long.139°00'42"

WY73 0.085 Greywacke, coarse grained, granular Above WY72

WY74 0.075 Greywacke, very fine grained Lat.30049'24". Long.139000'47"



WY75 1.70

WY76 0.90

WY77 0.19

WY78 0.10

WY79 0.08

WY80 0.07

WY81 0.67

WY82 0.16

WY83 0.18

WY84 0.18

WY86 1.10

WY87 0.16

WY88 2.10

WY89 0.88

WY90 0.62

WY91 0.47

WY92 1.70

WY93 0.15

WY94 0.06

WY95 0.14

WY244 1.5

WY245 0.11

WY246 0.12

WY247 0.13

WY248 0.035

WY249 2.50

Siltstone, limonitic, eartny material in cavitie

Shale, light green

Limestone, grey crystalline

Limestone with shaley bands
tt tt

Greywacke, fine grained, calcareous

Greywacke, coarse granular

Greywacke, fine grained, calcareous

Limestone, brown and silty

Mottled limestone

Siltstone with yellow limonitic earth
ft f? ft

Indurated limonitic shale

Limonitic, hard and silty

tf tf Il tt

tf It if It

if it It

Grey-yellow, brecciated weathered sandstone
It tt ft tt it

Limonitic siltstone

Calcareous sandstone

Siltstone

Siltstone

Duricrust

Limonitic manganiferous earthy wad.

-3-

Lat.30°44'31". Long,139000'9"

Lat.30°44'15". Long.139°

Lat.30046'351t. Long.139°11'35"

Lat.30°47'45". Long.139°8'
ti ft U tt U It

Lat.30048'21". Long.139°1'52"

Lat.30048'22". Long.139o1151"
ft tt ti ti

Lat.30046'38". Long.139°5'15"

Lat.30°41'36". Long.139°12'40"

250 ydS W of WY88

400 yds W of WY88

Lat.30045'5". Long.138°59'20"
It

it

tt

As WY87

Lat.30°41'13". Long.139°13'30"

Lat.30038'47". Long.139°12'45"

Lat.30047'. Long.139°05'30"

Overlying WY244

Lat.30047'. Long.139005'40"

Lat.30047'05". Long.139°05'40"

Lat.30°47'20". Long.139°06'20"

Lat.30°46'50". Long.139°07'

(I,



WY250 0.12 Greywacke

-4-

From Lat.30°47'30". Long.139°02'50"

Note: Co-ordinates on individual air photos are measured in inches and tenths from

the centrepoint.

to Lat.30048'. Long.139°03'20"

WY96 0.36 Manganiferous siltstone Lat.30046'55". Long.139°7'4"

WY97 1.57 Limonitic siltstone Lat.30°46'55". Long.139°6'45"

WY98 0.65 Limonitic siltstone Lat.30047' . Long.139°6'

WY99 0.085 Greywacke Lat.30035'30". Long.139°52'30"
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SUMIARY.

1. Two aroas in tho Arrotdo synaine cavo' avorago assays
of 1.65% P and 1.865 P.

2 Both aro small and unsuited for quarrying.

3. It is recommended that the Company abandon S.I.4.1A. No.73.



A, Intreduction.- 00.
The Company acciüired SPecial'Dining Lease No.7-3

in the northern Flinders Range in September 1964 in order
to carry out a phosphate exploration Programme.

The loase covers the Arrovie and Angepena Cambrian.
synelinea and both have been aystematicaily traversed and.
Aampled,for phosphate, A teial pf 51.miles of traverses .

tore completed and 86 samples vere assayed.
S. 4thock

the traverses riera designed to cover the complote
,,atrstigraphig aeqUence fropythe basal Cambrian upvarda in a
,number '617-areas in each syncline*

The nitric acid - ammonium molybdate'test vas used
and satple Vidths vhich.gavo a strong yellow precipitate,vere

C-4

'Collected for assay.:._

It,vas redognied at an early stage that the
strength er the'reaction-deponded on hoV the phosphorus Vas
bound up in the rock and on the gangue. The_application of

:a given'quantity of nitric acid to a"lime phosphate rock
releases more phosphorus than frota a siliceOus'phosphate rock.
It vas also noted that dense rocks respond loss strongly than
more porvas rocks and that voathered surfacesare liable to
give misleadingly ,atrong reactions.



C. GeologY. 00f

The Cambrian s dimcnta in thi North Flinders'Range
are confinod to five molar basins

'Thfq may be 'classified ss f011ows:-
1. Isolated depositional areaa co trod within, the

main'Adelikide Goosyncline:-

Angepena Basin.

Arrowie Basin

c) Hawker Basin

Isolated dePositional a eila marginal to the Ade/aide
- . Goosynelines-

a) Wirrealpa Basin
BeItana

The Ange;penti add Arrowie basins wore seldeted
beCause a thickhess of 12 - 14,000ft of sedimenta is attained
in the Arrowie basino_and the Angepena basin is located °lose
'te the centro of minina Operations at Balcanoona



'
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-6A75The succesaiOn is giydn by Dalg&rno (_

LAKÉ PRONE GROUP -

' Grindstone Range Sandstone

Unnamed sandstone

Balcoracana Formation,

moddlatana Formation.
)

Wirrealpa Limestone:A ona Ck.

BILLY CREEE FORnATION

AlAVIKER GROUP

Ilarina Greyloadka

- Oraparinna_4iale

, a'inkerd Sandstone.

* Paiara Limestone'
Ajax-Limestone

Wilkarillina Limestone
Parachilna Fdrmation.

)
)
)

) Middle Cambrian Series.'
)

.. ) Loi,or Cambrian Series.
: ) ,

.. )

)
,

. )
' )

)

.4,18 follous:

Pound Quartate mu noan Series..

The higheat member encountóred is the Naring Greyriapke'in
the Arrotdo syncline and the lemeat is the.Paraehilna
Trox;mation in both synclines. -

There are some considerable differences in the
general characteriatics of'the trio aynclines from a aampling
pi:tint of Vleo. The Arrorie syncline generally is the 'worst
exposed, and is a fairly featureless basin surrounded by very

:considerable rangos formed by the Pound Quartzite.



..5
14.

Tho most prominent outoropa areVin tie,jJJorino
Greywabko near tho Southern margta of the synoline and tho
Parara Limestone.on tho northern limb of tho syncline
(See Drawing Vo.34305).

The Angepens.synclino contdins better euteroPa
-and is well elevated and dissected East of Dopabunna.

However, tho Tertiary pediment which obscuros
muCh of-the Parachilna Pormation in the Angepona synclino
is less well developed in tho Arrowie syncline.

D. 11/R.,Qts..

The resulta aro summarized in Table 1.



FINAL REkOra ON

SPECIAL 11114ING LES E NO.73. .
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D. 8. Catloyo
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tivmbor. Zug

. 0.10 Seal thus Sandstone
P2 0;i25 Scò1jthuasondstone'

' .

P3 0.28 'Calcareous sandstone
P4 1.05 Ferruginousehorizons above col thus sandstone

- iTY31 ' 0.075

,WY.32 0 0.65"

411Y33 -, .0 06. ',iirlx grey alaty carbonato
Yrri34 ,' 0,06 Oroy cola argillite

- ,
35 -0,07 Iello 'tTegreen shale,

'171136- 0.035 Black limestone
- VT.37 , :0.030 Grey fino grained senda
.i7Y38 _0.035 Brown-grey sandstone

T'ÌY39 0,06

ivuo 0.11

7Y41. 0.04 -

,V75142'. 0,04

171/43 0.045

t744 0,065

, Shaley carbonate rock

Yell* la ùrgillacoous sandatone

Purple shale ez" sand tono

If

es

-6-
_TABLE le.

ith shale tncluaion

.Brovn calo, rock with shale/ -jartinge
e tf

Tao oa tioyt

;
Sprikag. Lot 30038141u Long,13 06'0

(2

0.152. 1.153
,

(1.0E.

1.85E. 0.60$'

(3:.!8E.`.

6-a1_canoonti Run:1 -(1.8.g., 0.353

1.4011

(2,01C. 1.3511

(2.0E, 1.35N.

(1.75E.-1 35N

Pho to 7584
eg

(6 00' above ViY40.
(1,1001 abaie t*IY40

-(1.053. 2.55t7
i,6511

vea thored yellov4.1datone



Numb r 11'

riY45 0.02 Friable hito sands one ..

1-7Y46 0.10 Gra enrbrown. ala te

17Y47 0,0 Friable white' sands tone with ahal y bands
.11'148- 0,015 Friable 'brown sandstone

1Y49 ; 0,05 Friable, 'fine grained 80

MYSI 9,06.-
, 15752 0.065

riY53?17Y54 0,075,

N55 0,07

1715 6. 0.10

wy57 . 0 065 -

TME3, 0,07'

Vlir59 COE!

17Y-60. ;0.075
Virel - 0.075

t1i"62 0,075 -

VIY63 0,07
' 7

f

1,7Y64 0,07 .

Grerie oke , fine grained ail ey

Grey:18°k° .mediwn, fino snaffled
-1' 'Oreywa eke 'fine 'grained

Greywa eke, * ea caroms°

Lo mitt Q11

Bal'eanoOns: Run -2, - 70W

(100.1. abo.ire 17Y45

-0001 abeire 711.45

" (1200 v
. - -

da tono a rgilla 00012. ai ma trix) Bel banoons Nun 24 0,10, 1.15E.
, Pho to 7551 ,

Th.° to' 755ift. -

Above -i' P159. ,

i Abov-4130

Lat. 300481 . Long.1380317"

La t;30047152" Long, 139° 31 7"

i3eiow 7163

ii



0,12
0, 07-

0, 08

0.11

0.08

0;68,

o.oes
o.04

11r66

1467

nee
VIY69

1n70

pr71

-

"

Grey= 6ke coTar.ap grained'

Gre¡wa eke ai ty; .hard

Greyria cko, fine grained

Shal obaoof greYtrac.ke
dray's° eke ; coarse grai* ned.

Ore rm.& e medium fine
Oreywa eke, fine grained .

' -

Grerilkelt 0 $. fine grairmed, cal ea roeu a

°zip ria eke; coarae *grain.cid, granular

Oreyvya eke , very fine grained
Sil t a tono, limeni ti c earthy Ana terial

ale, light g-;een
Liine s tone .grey °rya tal. line

Linmea tono tith. ahaloy b;ands

Grayaa eke; fine grained, eal carom/ a

Greywa eke, coarse granular-
,

,Grey= eke, fine _grained, ea]. eareous-.

Limestones hive= and silty
ttl cod limestone

.1

Lat'. 30047140" Long 139

As tribs,

Be2.01/7 tri6

30°47 30" Long. 3.39°02'4

terbed' 11,176

Belov

Boløw 111172'

Lo 30049 '110" Lon

Aitove, 17112

in cavities La t. 30°44 I 31" . Long 139°00 9"
*- La t 30°44'157* Long S9°

itt.S°440:86°.. Lo¡i4438451115
Lat . 30°47145" 0 Lo139°61

n.

La t..30°4`6? 381 Long.13905 rit

39000 I 42"

La t. 30°41 36" Long., 130°12 40"
I

11473 .,:. 0,086:

tr17' 0,076

Va76 0, 90

:5177. ,0,19

V1Y78 0,1 0

'11479 0,08.

Int86 0.07

Zi 67

riY82 4 0,16.

ri3S3 0,18

via4 '0,18

9

' Lat130049 t24
!P 1-1°ngo 139°00 47"

La t.

La t. 30°046421" Long.139°1 '521
T

8422" Long.13901151"



len89 '0 88

Virp0 0 62

rilt91 0.47
171192 7.4).

'1493. '0615

Vir).- 4: I0,06
11'2'95 0,14

6

r/567 0
.

F1Y46 Sil tstone
744i ' O.13

n48- 0.635

V7Y49 2056

tri'25'0 0.12 Oreria eke

. ,

"pimicniti o; hard an.d sil ty

'Grey-70110n; bre ocia pod
a

811 totone

DU riCrust - tr,

imon,i tic manganiferous earth' 'wad..

ra96 '0 36 Lgoñifoz'oua o 1 tat= '

Watered sandstone
tr

250 yds 1 of- rtY88

400 'pia 17 of 11`188
,

J,0°4515" Longa 38°59 20"

-0
t. 30°41113"Long6139'-'13,1

. -

Lat. 30°38147" Long:13901-2

a t :-30°4 1-,ingi'1--39° 05 i'30

°VGA 'g tlY2i4r

Isa.t: 30°47 1- Long.139005 Ign

t. 30. 047105" _Long .139°05.1410"

Lat. 30°47-1-20"

.14 t 30°4640" .
From La t, 30°47130" sr 1,0n8:139°02150i"

to -La t. 30°481. Lon 139°03120"

Zong.139°06 /20"

Leti.g. 138°071

LiMoni tic ßiltstOflo
r

-Cal ca reou sandstone

11144 -1

n45

;

Let. 30°46155

2 10 Indura tad limoniti shale. ,

tong. 130714"



' 1.57 Linionitic sil t a tone

.141458 081'
tr/439, -* 0.5

0.7.0

V1Y441- .0.58

17Y:442

WY449. 0.29

0;92

Limonitior.ailtetone-,

.Creyerioko

E2Sai 0o-ordinates on .individual air pb.otos are measured in indicts and tonthe

- from: 't4e con tropoint.

(Ì'Lato30°461556.Long.139°6145t!,

I'L'at".30047 Lo.ng.15906I'

Lat.0°35/36.". Long...139°52130n

noone Ran 1 ii4oto 58
-

507;

WY98 0.65

. 0 085

0.,28/2,0V1

o..onAau
-oas/2.ow

4

0.21.4/2.1

ii6s/2.
. .

001N/0 ;7t1



T
1Sample

4

ig(Y.75

e

ivy. .92

1VY.244:

_TIY.249

17Y,97

o, Stratigiaphic Position
1.05

1.70
1.10
2.10
1.70
1.50
2,50

1.57:

Theie fall into two areas, Nantawarrina 'Bore and
-Orange T ee DaM in .tha Arrovie syncline."

Four samples from Nanidwarrina average 1.65% P.

Three aemples rrom Orange Tree Dam average 1.86% P,

All samples are from limonitic, and occasionally slightly
manganiferous ailtstones and sandstones of the Parachilna Vormatiah-
in tfie. case of the Nantawarrina areas and of the Bunkers Sandstone
equivalents in the Orange Tree barn area.

The Nantawarrina area phosphatic rocks are inter-
'mittently exposed ever a diatance of 500 yds, the,most easterly,
outcrop measuring 188ft. x 4 ft. (average).

Six samples collected along the strike Of this ou crop
(in.75 and 88-92) avettige 1.3% P.

The outcrops haves only low rel of and tiould not be
amenable to quarrying.

Parachilna

3,to

Only eight of the assays exceed 1.0% P or
Tricalcium phosphate thee° aro:-

TABLE 12,

Location_

libody.,Spring
n 13 mi.VI.Nantawarrina bore

P

t

Bunk rs eandatone equivalent Orange Tree Dam.



2.1

The Orne Tree Dam outcrops are near 9flUOUO
over 2.5 miles. Individual phosphatic bands aro very thin
(2 - 4 inches) and thoro is a proponderanco of non-phosphatic
interbeds.

The outcrops are in low lying, flat ground and are
not suitable for quarrying.

- In both arcas the beds havo low dip° rctnging frout
150 - 400

E. Conclusions.

Tho only cuido ovailablo on tho valuo and potontial
of those resulto Is contained in a report by Lir Canavan on
the result of hia oversoaa trip. In this ho statea that in
North Africa tho lowoot grado acceptablo for quarrying is
5% T.C.P. equivalent 1.0g P, and 55% T.C.P. oquivalent to
11.0% P for mining.

The results obtained on S.II.L.75, 1.65% P and

1.86% P aro not attractive, thoy are not in quarryablo croas,
nor la any usoful tonnago indicated in tho areac.

It ia unlikoly that the rocks will be richer in
phosphate at dopth. Tho limonito associated with the phosphate
is almoat cortainly ozogenoua, -and it /0 probable that both
iron and phosphorus pro onriched at tho aurfaco.
Re oommonda t ion Ei.

It is rocommended that tho Company relinquish 4ocia1
!lining Lease No.75.



Dalgarno. C.R.

REFERSiCE.

(77)

Lover Cambrian Stratigraphy of the
Flinders Rangos.

South Australian Dept. of nines %apt.
ik 58/158 aleo. Pros:). Roy. Soc. S.A.
(in press).
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