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BAUXITE REJSOURCES OF THE NEW ENGLAND DISTRICT.
NEW SOUTH WALES,

I.  SUMMARY,

The fnllowing tables set out the known reserves of
bauxite in the vicinity of Emmaville, Inverell and Tingha in
the New England district of northern New South Wales,

Table I shows the proved reserves of economic bauxite
which are under the control of the Zustralian Aluminium
Production Commission,

The second table refers to other similar deposits
which are mostly allenated, and which previously had been
examined and reported upon by the N,S,W., Department of Mines,
Table III comprises a list of localities examined by the
Commission with negative results or where the prospects were
not sufficiently good to warrant acqulsition »f the deposits.

The term "bauxite" as used herein refers to laterite
of a compnsition which it is believed would permit the extract-
ion of alumina on an economic basis, Strictly, the material
contained in the reserves should be regarded as normal laterite
as the analyses quoted herein indicate, All laterites in the
region are derived from basalt of Oligocene (7) age, and were
formed, 1t is belleved, during the Miocene epoch.

In Tables I, II and III, the deposits and localities
are numbered in accordance with the numbers shown on the
locality plan (Plate I).

TABLE I,

BAUXITE DEPOSITS HELD BY AUSTRALIAN ALUMINIUM
RODU MISSION.

Long 5iQ Algoj Fe203 TiO2 Avall N%P loss

No, Locality, Tons . _ A1203
(ary ore) % % o, A % Cwt.
EMMAVILLE
1, “Btrathbogle 1,480,000 3.3 40.8  31.1 3.9 34.7 0.88
INVERELL
2, Nullamanna .
East, 650,000 2.9 39.4 29.3 4.4 36.1 0.77
3,  Champagne 740,000 3,6 38.86 29.5 5.0 - 34.0 1.04.
4, Lockwood!s 140,000 3,1 38.5 29.1 5.8 34.9 0.80
5. Parish's 4,755,000 3.2 38.6  30.1 5.0 33,7 1.00

TOTAL g,765,000 tons dry ore equivalent to about
,800,000 tons moist ore in situ.
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" TABLE II.

BAUXITE DEPCSITS ALIENAT“D TC OR EXAWINED BY INTERESTS

v TCTHER THAN AUSTRALIAN ALUVNINIUW TMISSION,
@
> No. Localit Long T S10, A1,0; Feos0z T AlAg'
0, oca y ong ons e 2 088
(ary ove) g2 g3 T3 TR MEs GO
EMVAVILLE, _ ,
(1), (2), (2) (2) (2) (2) (2) (2)
1, Strathbogie 1,;00 000 4.4 39,0 31,0 3,6 34.7 0.89
2, Astley 2,280,000 4,0 39,2 - - - -
g. Lorne 1,420,000 5.2  40.3 - - - -
. Scone 800 000 2.8 38,6 - - -
9. E. Conmon 985 000 6.6 35,7 - - -
INVERELL, (2)
- (2) (2) (2 (2) (2)
10, Wade's 110,000 5.8 39,5 28,0 33,1 1.4
TINGHA,
(3) ‘
11, Ph, Herbert 140,000 16,1 43,1 - - -
12, Ph, Clive 160,60 5.0 42.9 -~ - -
1%, Tovpper's MF?) 2ce ooo(e) 4.7 39,5 30.3 - -
14, Ph,Swinton C,CQ0 5.5 40,0 - - -
TCTAL ‘7,455,000

(lg Not less than,
. (2), Figures by Australlan Aluminium Production Commission,
All other figures from unpublished report by
F, W, Booker and F, N, Hanlon, Department of Mines,
Sydney, 1944 - "The Bauxite Deposits of the Tingha-
Inverell-Emmaville District,
(3) .Deposit II, Reserves of economic bauxite have beén
calculated to be not more than 65,:00 tons containing
4,7 per cent, 8102, 42 per cent, AloC 3, 30 per eent. Fe 03
(4), Deoosit 14, By rejection of high-silica material near
the surfacc reserves tecome HC,CCC tons contalning
3,6 per cent SiCp, 40,4 per cont Alp03 32,8 per cent,
Fepnz‘ 31.7 per ccnt Freo Alp03 solub ¢ in NaOH,

TABLE TIII.

LOCALITIES TXANINED BY AUSTRALIAN
ALUMINKIUN PRCDUCTICN CCLLISSICN,

No, Locallity, Tonnage and Remarks,

15 Pindarol
Wellingrove

g II Parran

l Swanbrook
Wandera

20. Burgundy.

21, McIntyre Park

22, McCoskers

23, Cherrytree Hill

24, Mt, Russcll

About 25,7C0Q tons capping a steep hill
Very small, mostly residual brulders only,
Very small,

Very small,

Low grade,

Small denosits, low grade.

Small deposits, low grade,

{bout 3,000 tons in scparate deposits,
160 ,C0C tons rolauively inaccessible,
Snall scattorsd deposits, Grade too low,

Little Plain
Station 2 NZ
Garley'ts etc,
Bundarra Rnad

L D O R |

Nil,

Very small, Grade ftoo low,

Small scattered deposits of low grade
Very low grade,
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II, INTRCDUCTICN,

A, Acceasibility.

(See locality plan herewith and refer to the 4-mile
strateglc series maps. Graftm H56/6 Zone 8 and Inverell
H56.5, Zone 8).

The bauxite deposits of the New England district are
easlly accessible by road and all majrr depnsits lle within less
than 20 mlles of a rallway, The nearest seca port from which
New England bauxite could be shipped is Newcastle which involves
long rail haulages as shown below -

et

Depnslt Road haul to Rail haul to
. railway at Newcastle
No. Locality, N '
No, 1, Emmaville Deepwater 19 miles 349 miles,

2. Campbell Inverell 9 412 "

3, Champagne Byron g 406 0

4, Lockword!s Byron 9 406 "

5. Parish's Byron -7 M 406 "

The long haulages involved constitute a serious handicap
to the economic exploltation of the deposits,

B, Topography.

The whonle of the area under discussion liles on the western
slopes of the Great Dividing Range., The crest of the Divide
crnsses the south-east corner of the area covered by the locality
plan (Plate I) where it attains elevations from 4,8CC feet in the
gsouth to 3,6CC feet in the east.

From the Waterlco Range the general level of the surface,
which 1s one of considerable rellef, falls from 4,CCC feet to the
valley of the MacIntyre River with an elevation of 1900 feet at
Inverell, o

West of the MacIntyre the surface has less reliéf but
remnants of a basalt sheet form flat-topped hills rising about
150 to 200 feet.

The area is drained by the MacIntyre and Severn Rivers which
join and flow north-westerly to the Dumaresq River,

C. Definitions,

Bauxite,

The term "bauxite" as used in this renort signified
lateritic material 5 feet or more in thickness which contains not
less than 70 per cent 2lumina avallable to extraction by alkalil
wilithout undue loss of alkall caused by the prescnce of combined
silica or due to other causes. The raximum permissible loss of
alkall rises with the avallable alumina c:ntent as follows ;-

Avallable AloCUzg faximum permissible alkall loss
5% g%greséed as Cwt (112 1b) NapoC per

ton of availlable alumlna,
- .20
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Available Alumina,- is the amount of alumina extractied by

nressure digestion with caustic soda solutinn under conditions
simulating those of the Bayer extractlon process,

Nas0 Loss, The filgures given under this headlng express

the 1oss of alkall, stated as NapO, in hundredweights (112 1Db)
ner ton (2,240 1b.5 of alumina extracted, This unrecoverable
allkali remains in the insoluble matter ("red mud") left after
cdigestlon of the bauxite with caustic soda srlution, and is

a neasure of combined and opaline silica present in the
original ore,

IJI., GENERAL GEOLOGY,

The following succession ls exposed within the area
covercd by the locality plan (Plate I),

Quaternary.,

- Reeent ¢ Unconsolidated alluvium - gravél,
sand, etec,
311t and Clay,

Plelstocene or Recent

Tertilary.,
Pliocenc (or younger) : Basalt.
Lower i
Pliocene Clay, sand and loosely cemented
( conglowmerate, lignite
( Basalt
( Recemented detrital laterite
Miocene (%) : Laterite
Mlocene or
Oligccene ¢ Basalt,

Palacoz~ic

Conglomerate and coarse grit

Permlian

Permlan Lower : Conglomerate sandstone, shale and
Coal Mcasurcs coal

Chert, tuff, quartzite, slate, etc,

e

Lower Carbon-
iferous (7)

Intrusive:
Past~-Lower
Carboniferous (7) §
_ Granite,
Pre-Lower Coal g
Measures

The greater part of the area undcr dlscussion 1is
occupled at the surface by Lower Carbonifersus (?) rocks and
acld intrusives,

Permian frrmntlons ~ccupy snly minsr portions of the
area, At Arthur's Scat, 1C miles north-west from Bukkulla,
the Lower Coal NMNeasurcs uanconfrrmably overlic the Carbonifercus
bedrsck, and are in turn overlain uncenformably by a small
nutcrop of angular conglomerate and coarse grit belicved to be
alsn of Permian age. At Arrawatta, 4 mllcs east of Oakwood,
the cnal mecasures, includlng a cnal seam 10 feet thick, outcrop
in the bank =f the NeIntyre River and dip west at 60°,
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Wide areas, »narticularly n»srth of the Severn River and
west of Waterlos Range aorc covered by Tertiary basalts,
Generally the older basalt now remalns as low hills capped
with derived laterite, and the younger basalt nccuples lower
ground and caps the higher hills in the vicinity of Invercll
ané Qakwzod,

The Qligncence basalt has covered an important deep-
lead system at Emmaville and Tingha »rincipally, where the
lcads have been very extensively mined for tin,

The laterite and bauxite nccurs nly on the older
bosalt as hirizontal sheets with an avernge thickness <f the
order »f 20 Yeet, The pisnlitlc capnine charactoristic of
ferruginous loterites is prescont ot Emmaville but absent fren
nyst other deposits in the region sugresting that the laterite
surfacec was, 1n many wlaces, subject ¢ c.nsiderable er-.sicn
before the outpouring <f the Pliocene basalts.,

After the first perisd of vulcanicity in the Plincene
a small accumulation of paludal and fluviatilc sediment
including lignitic clay, sand and gravel formed at low levels
on the surface ~f thac lava fleld, These sedinents, which are
probably o»f Lower Pli-cene age, were in turn c-vered by basalt
in Upper Pli-cene, ~r leter, time.

IV, DESCRIPTION CF THE LATERITES,

The three zonces recognisable in a c mplete laterite
prnfile, viz, ferruginous, nottled and pallld, are not all easily
distinpulshoble ot the bauxlte occurrcnces described hereln,

A gharply defincd ferruginous znne does nnt exist at
Parish!s and other deposits in proximity, but is represented at
Emmaville and Tingna by pisclitic ore,

At Emmaville this c:nsists of closely packed dark red
pisnlites, elther lwose nr set in a ferruginous cement and attalns
a thickness excceding 20 feet (see Part V of this report)., Not-
withstanding the dcep c~louraticn 1t usually c~ntalns :'nly slightly
higher iron content than the earthy bauxite at Porish's,

Chemical analyscs indicate that the pilsqlitic ~re ¢ n-
slste essentinlly »f & mixture »f aluninium tri-hydrate and henatite
ny goethlte with or without an appreclable amount ~f aluminiun
monoshydrate, At Dennsit C, Emmaville, the chrmnnsition probably
ronres between the following examples,

Pur cont, Peor cent,

Clay (ka~lin) 4.5 5
41202 2.8 3.5 o

I . v, sma
F0203 HEO (goethite) 33.5 28.5

2

Fe O3 hematite) v.snmall
116, 4.5 5

Thc earthy bauxite, typlcal of Parisi's deposit, is
mailnly red and brown in enlour, and except f3r a harder surface
capping a few foot thick is s»ft and clay-like in appearance and
crumbles <n cxpnsure %t the weather,

The silica content declines with depfh to the kanlin-
1zed zone where 1t rises steeply as the followlng analyses
11lustrate, ' '



PARISH'S AREA, ACC3/9C0,
.~ Denth Feet. Si0 41 50 Feo0
From to % % % % ﬂ
2 7 9.g 46 & 12,0 6.0 24.7
11 . 49 11, . 26,
11 15 f.5 48 4 15.% ;Lg 25,
15 19 1.5 42 9 25.§ 6,7 23,
19 03 1.1 9 33, 6.2 1.
23 27 16,9 g 35.4 5.1 14,8
27 20 24.1 31.6 4.9 12.8
nATTTHIS AREA, 2coos/33cow
1.5 6 5.1 39, 24. .7 22,1
6 10 3.0 36, 6 2”.2 2.6 22,3
Y SRS T A5 R £ R
18 02 6.1 28.9 2106 5.0 16.6
22 25 30,9 26,2 31, 443 13,9
25 27 28.6 26,6 26.é 4.9 15.4

It is evident from the foregoing analyses that very

11ttle alumina ie wresent as mnnohjdrate. Samples with low
sipined water ctntent, however, have been obtained from bores 1n
the south-east corner of Block H, Parish's area (sce Flates 9 and
11), wvhere monohydrate may constitute about 5 per cent of the ore,

The original texture of the parent basalt has been
retained near the basc of the bauxite with the result that the
nassafe from bauxite to kaolinized basalt 1s not readlly discerned

by cye,

A sulte of snecimens from Parish's arca, collected by
the writcr was submitted to the Council for Scientific and
Incustrial Rescarch for mincragranhlc investigation, The resulting
eport, No.395, appcears as an abpcnuix hovcwith

A Nodular bauxite which differs in cnaracter from cilther
tyne mentiosned above occurs in a small cdepcsit (No,1C) four miles
wget ¢f Inverell.

This bauxitec bears a rcscmblance to that of Malaya as
1t coenslsts nf alumincus nodules embedded in a soft carthy matrix,
The nodules range in slze up €9 abnut 3 inches dlameter and contain
about 7C mner cent of aluninlum trihydrate and 20 ner cent of
hyérated iron nxide, Thie nroprtion ~f n2dules contalned in the
rmetrix varlces -ver a wide range but nrobably averages less than
50 per cent,
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Iv, DESCRI“T’LN CF BAUXIm“ DEPC ITS H’LD BY

1. Emmavillec, - No, 1 Arca: Strathbogle,

A, Summarx.

A group of four laterite deposits occurs 1n Fortions
514, 513, 512 and 516, Parish of Scone, and Portions 70, 699,
703, 704, 38, 29, 35, 694 and 702, Parish of Strathbogle, all
in the Csunty of Goupgh, (See Plates 2 and 3)

The Broken Hill Ety. Cn. Ltd, holds mining leases
nver the greater part of the laterite lying in Por tions 5l2
and 516, Scone, and Fortinn 38, Stratnbogle, and the Australian
Aluminiun Productian CO"NioSiOn has securcd aAuthorities to
Enter cuverding all slgnificant narts of the remalning laterlte
arcas,

The four deposits are marked WAW, "W = HOW gnag "D
respectively on the nccanpnnyinﬂ plan WhiCh is t) a scale of
nne 1nch equals tws hundred feet, (Plate 2),

The whnle »f deposit A i1s enclosed by B.H.,P. leases
No.565, 3109 and 3114, Depcosits B and C, except for the
ovtremg northern end -f tho former, arc held by the Aluminiun
Crmmission, Dep~eit D is small and has nut been taken up,

Sub-surface prospecting was conducted by shaft-sinking
and in all 2/ shafts were sunk ~n the areas and 15 exlsting
cshafts were re-sampled. Cf these shafts 4 were put down on
B,H.F. ground and three old shafts within the Company's leases
are rc-sampled, Three new shafts and four old .nes nsn ground

..-21de the B,H.P, and Conmlgsion holdings were also sampled,
All the remalning shafts were sunk »n arecs that had been taken
up 2n bechalf =f the Commission,

The rcsults of this prosnecting are suamarised in
m h!
Table IV,

D. Situatisn and Access,

The deprgits ~ccur aloang the nortiiern boundary cf
the Farish »f Strathbogie, CJuntJ »f Gough, about 5 miles by
r“ad west-south-west from the village »f Emmaville. The nearest
rc1lway statisn is Docpwator, 16 miles east from Ecmeville oy
nn indiffercnt «ravel rond, All ronads in the locality are
“ravel surfaced and in pour conditlon, and traffic is sublect
s~ interruntion during wet weather when lew lovel bridzes and
fords may become impassable temporarily.

The road {istance from the bauxlte deposits to Inverell
ancd t- Forish'e bauxlite depnsit are 12 and 52 miles respectively,
2ut a shorter route between the twe bauxite lucallities via
Sukkulla could be nut iats use, (See Locality Flan, Plate I),

C. Description of Individual Dep-sits,

1, Decp-sit A,

As the mincral richts sver this depssit are allenated,
the descriptinn and statement of reserves will e f}und
in Port Vv »f this report.
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11, Depcsit B, General, The greater part of this doposit
lies in ¥oartion (04, Forish °f Strathbosie, with small
cxtensions, northerly into rortisn 512, Scone, and westerly
and s~utherly int: Zortlons 29, 35 and 702, Strathbogle.
Except for the small arca lying in Porti-n 512 and
oceupying a rescrved reoad between Iortion 512 and 704,
the deposit is held by the Aluminium Commission under
Auth~rlty to Enter,

The main part ~f the depsslt occuples a narr.w strip
measuring 3,30C feet from asrth to south by a maximum
width at the centre »f abzut 90C feet, The tontal aree
nf this brdy is absut 44 acres »f which 25 acres are
uncerlain by ccrnomic bauxite, In additizn to this area,
twn small arceas trgether occupylng abaut 5 acres, narrowly
separated from the main area, and lying in Tortion 29 are
included in the reserves ~f Depcsit B and are within the
area taken up by the Aluminium Commission,
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TATLE IV.
NO. 1 AREA BAUXITE DEFOSITS (EMVAVILIE).
Number of Bauxite
Approx. snafts over-burden
Deposit Area giving Tons Sio Al _O_ Fe O Tio2 AV, Na20 loss
Acres Fositive (2240 1b) 29 2 3 Alzo3
RSSUIES d ol I A
- » ” » » % cwt. cubic yards
A 54 5 1,300,000 4.4 39.0 31.0 3.6 34,7 0.89 620,000
B 30 8 880,000 .8 40,0 30.9 3.9 35 .4 0.91 534,000
C 25 6 710,000 3.3 41,7 30.9 4.1 34,0 0.83 420,000
D 4 1 100,000 5.3 28,6 31.2 3.9 33,8 1.04 18,000
TOTAL 2,990,000 3.8 40.0 31.0 3.8 34 .8 0.90 1,592,000
Reserves under control of Australian Agluminium Production Commission,
B 25.5 8 770,0C0 3e3 40,0 31.2 3.8 35.3 0.93 490,000
C 25 6 710,000 33 41.7 30.9 4,1 34.0 0.83 430,000
TOTAL 1,480,000 3.3 40.8 31,1 3.9 34,7 0.88 910,000
) . N
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Tw> shaft 1nrs typlcal ~f secticng cencountercd in
cepnsit B are given

Depth Feet Fleld Descrintion Analysls,
From To 51Cs A1203 F0203 AXiiéable
. o % % &>
phaft No, 14 160CN/OCCW
C 2 S5~il - - - -
2 7 Fisnlitic laterite 4.7 42,2 33,6 31,2
7 12 Pis-litic laterite 2,2 45,7 33,9 36,1
12 17 N-dular latorite 2,2 A2.2 29,1 39.9
17 21 Nncular laterite 2.2 A1.9 25.8 4545
21 25 Lateritized basalt 14.8 36.6 23,6 24,3
Shaft No, 1T, 12CC3/3CCE. Iznition
Loss %
0 2 8~1l - - - -
2 7 “isolitic laterite - - 17.9 3,2
7 12 Fisnslitic laterite - - 18.C 3C.3
12 17 Pisclitic laterite ~ - 15.8 3C,6
17 22 Pisnlitic laterite - - 16.C 29.2
22 25 N.dular laterite
becomins clayey - - 19.2 31.5
25 26 Latcritized basalt - - - -
Regerves apc CTmQﬁ81f¥On ~ xite

T y —marn part of depnsit B amount
to 720,200 tons under 444,000 cublc yards of over-burden, and

the tw~ small detached areas together cintain 16C,C0C tons
beneath 9C,{TC cubic yards of aJverburden.

The compnsitlon »f the tctal tonnare of econcmic
bauxite in the deposit, viz,, 88C,.CC tons has been computed
from the welghted averapges nf composite samples from O shafts

tiven in the f~llrwing Table V. L
TABLE V.
GR4A DE UF BAUXITE, DErCSIT B,

Shaft Thickness S10 Al < Fg C Ti Av, Na,C loss
No.,  Foet, 72 23 2 3 2 Alpds e
Cwt,
7 14 2./ v 4 29.3 43 30,5 Uo (5
8 15 3,0 A2.C 26,3 3.7 36.6 c.72
13 9 1.9 39, 33.1 3.6 37.4 .48
19 20 3.6 29. 33,8 .40 34,2 g.gs
XIIa. g 2.2 42.9 29,8 3.2 Al.l ¢,082
VIII 1 3.5 36,9 34,1 4.2 32,8 1.2C
VII 24 3. .39.2 31.2 4.5 32.2 ¢, 81
Vila 16 3.5 41,6 28,6 3.3 36, 1,83
880,720 tons 3.2 47,C 32,9 3.9  35.4 .01
Txcludin~ Shapt 17
770,000 tons 3.3 AC.C 31.2 3.8 35.3 €.93

% Bhaft 14 is rutside the area taken up 5y 4.A.5.C,

o
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Overburden, The overburden ranges in thickness from 22 feet
at Shalt VIII to 2 feet at Shaft 14, and averages about 10 feet,
The bulk of it consists of pisolitic or nodular and earthy bauxite
of which no complete analysis is availsble, The following few
determinations are a guide to the composition of this material:-

Shaft Depth Feet  Field Description Sl0 Ign,

No. 2 Loss Al
From TO K I %dOo
8 3 8 Pisolites and clay N.D. 17 ,4
15 5] 153 Pisolitic laterite N.D. 17,5
LIIa 5.5 11 Hard mottled red and _ )
purple laterite N.D. 18.3 28,02
6 1 11 Pisolitic laterite 19,1
5,0 39,6(P)

(a) Available Alumina
(b) Totel Alumina

- m = . —— e
e ——

The total volume of overburden covering the bauxite in
depodit B is estimated at 534,000 cubic yards, of which 490,000
cubic yards overlies the reserves in the area taken up by the
Aluminium Qormmission,

1ii1, Deposit ¢. General,

This deposit consists of three separate bodies of
bauxite lying almost wholly in Portions 700,699 and 703, Parish
of Strathbogie, and about 100 feet west fromdeposit B,

All of the known deposit, except for insignificant
extensions into Portion 513, Parish of Scone, and parts underlying
reserved roads, is held by the Aluminium Commission, The northern
boundary of the deposit has not been adequately defined and it is
possible that somewhat larger reserves exist than has been computed,
but the area taken up by the commission is adequate to contain
any northern extension which may exist,

The principal bauxite zone occupies an ellipticel area
of 17.5 acres, 1200 fecet from north to south by 800 feet wide.
The two small detached areas in Portion 700 total about 7 acres,
but the north-western body mey be larger than the area which has
been used for purposes of calculation,

This deposit is characterised by the presence of a
higher proportion of pisolitic laterite than g¢ither deposits A
and B, Furthermore, much of the pisolitic material is sufficiently
high in alumina and low in silica to came within the definition of
economic bauxite,

Logs of four shafts are given :
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Depth Feet Field Description Si0 Al.0 Ign, Av, Na,0 loss
2 73 2
Loss Al.0
% 23
(]

Shaft No, & co-ordinates IX/2850N/3175%,
0 2.5 Timber (inaccessible) - - - - -

2.5 7.5 Loosely cemented x x
pisolitic laterite l0.1% 42,8"° 21,9 32,2 1,98

7.5 12,5 Loosely cemented
pisolitic laterite 10.2% 40.0¥ 20.3 35,1 1,37

12.5 17.5 Loosely cemented x
pisolitic laterite 6.0 40.2% 17.2 33,7 0.90

17.5 22 Loosely cemented
pisolitic laterite 5.0 42,04 3.7 34,4 0,38

22 ——— Bottom of shaft
7.5 22 Composite sample 5.7 42,95 20.6 94,0 0.94
X Determinations marked x taken from Booker and Fanlon
op. cit.
Sheft No. X — - 2050N/2175W
5,5 Timber - - - - -
5.5 10 Dense ferruginous
‘ laterite - - 22.8 37,3 0.85
10 15 Ditto with inter-
stitial red earthy - - 23.0 36,0 0.92
matter .
15 18,5 Ditto, becoming
softer and less
ferruginous
19.5 ---=- Bottom of shaft
9e¢d 19,5 Composite sample 2.5 41.0 23.2 36,8 0,83
Shaft No. 21 - 1200N/2000W

0 4 Soil and brown clay - - - - -

4 e Brown clayey laterite - - 14 .4 - -

8 10 Brown clayey laterite - - 16.2 16.6 -
10 14 Soft brown laterite - - 18.2 23.2 -
14 18 Brown Pisolitic lateriTe - 7.3 31,0 1.88
18 22 L 9 " " - - 18.3 34,5 0.76
22 26 it it . it had At 17 09 3106 0047
26 30 " 0" LU - 16,5 31.9 0.56
30 34 n " - - 16.6 32,9 0.60
34 38 " " " - - 18,3 32.1 0.60
38 42 " & (L - 23,1 39.8 0.50
18 42 Ccomposite sample 2.5 42.7 18.4 33.7 0,60

———
v
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Depth Teet Field Description’ Sioz A1205 Ign, Av, Na,0
' Loss Al,0 logs
%2 3

From To- % % % cwt,
Sheft No. XI. - 480N/2050W,

0 1 Loose pisolites )

1l 2 Red earth with few) - - 15,9 29,4 -
pisolites )

2 3 Loosely cemented )
pisolites )

3 8 Ditto - - 7,2 32,8 1,05

8 13 Ditto - - 16,8 32,0 0,93

13 18 Cemented pisolites - - 16.1 31,5 1,00

18 21 Cemented pisolites)

21 23 Loosely cemented ) - - 16.2 33,9 0.45
pisolites ) . :

23 --=- Bottom of shaft

3 23  Composite gample 3.4 44,6 17,0 32,1 0,86

Reserves and composition of Bauxite,

From the results of sampling 6 shafts, it is computed
that Deposit ¢ contalns not less than 710,000 tons of economic
bauxite beneath 420,000 cubic yards of overburden,

It is probable that edditional sub-surfaece sampling
might show a limited extension of bauxite to the north of the indi-
cated limits, and it should be noted that the old shefteé which were
re-sampled (No, IX, X and XI) finished in fairly high-grade bauxite
and presumably did not penetrate the entire thickness of ore. Tt
is felt, therefore, that the tonnage estimate ment ioned 1s perhaps
conservative,

composition of the bauxite reserves has been computed
from sampling results as shown in Table VI, ‘

TABLE VI.
GRADE OF BAUXITE, DEPOSIT C.

Shaft Thickness sioz Alzo5 Fe205 Tioz Avall Na20 loss

No. Feet © Al 05

% % % 4 ovt
TX 14.5 3,7 42,5 29.2 3.6 34,0 0.94
X 14 2.5 41,0 27.8 4.7 %6 .8 0.83
21 24 2.5 42,7 31,6 3.6 33,7 0.60
15 50 4.0 38,7 2.8 4.9 34,0 0.90
XTI 20 3.4 44,6 21,3 3.6 32,1 0.90
710,000 tons 3.3 41,7 30,9 4.1 34,0 0.83

e e e

e e ]
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Overburden,

Thickness of overburden at the points tested ranges
from 3 feet to a maximum of 19 feet, Descriptions and partial
analyses of the overburden are given in the shaft logs <uoted
above, The bulk of the overburden is pisolitic with some necdular
and earthy, laterite, and the total volume amounts to 420,000
cubic yards,

IVv. Deposit D, General,

This deposit forms a small elliptical hill in Fortion
512, Scone, lying 1000 feet north of Deposit B, The deposit
is not included in any of tlie areas taken up by the Aluminium
commission,

One shaft was sunk from the highest point of the hill
and was continued until it entered apparently siliceous lateri-
tized basalt below 40 feet,

Channel samples from this shaft (No, 17 at
2800N/1000W) yielded the following results on analysis

Depth TFeet Sio, Al 03 Feo0 Tio AV, ‘8,0
& 2 - 273 2 loés

Alp03

From To % % % % % %

3 8 67 40.8 30.0 3.6 30,3 2,04
8 13 8.8 38,0 28,4 3.3 31.2 2,57
13 18 3.6 41.1 30,2 3,1 58,3 0.82
18 23 12.6 38.0 25.8 3.4 27 .2 3,93
23 28 1.8 38,7 32,9 4,5 37.9 0.43
28 33 1,5 37.9 35,5 4,6 37 ,4 0.21
33 58 2.0 35,9 36.4 4.8 34,0 0.46
38 40 3.9 35,1 36,8 4,3 30,9 1,14

S

Reserves contained in this deposit csaslculated with
and without the low-grade material above 23 feet, are given
below

TABLE VII,

GRADE OF BAUXITE. DEPOSIT D,

Tons Sig0 Al,0z  Fep0z - Ti0p AV Neog Overburden
% % % % % cwt, cu, yds.
or 40,000 1.8 38,5 34,9 4,7 36,4 0.36 45,000
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2. INVEREIL - No. 2 Area "Nullamanna East",

A, Summary.

A lateritio deposit lying just within the northern
boundaery of t he Parish of Campbell, county of Gough in Portilons
215, 216 and 222,

Testing the occurrence by shaft-sinking and boring
revealed bauxite with a maximum thickness of 27.5 feet,

The bauxite occurs in a narrow body more thén 3000
feet long west to east with an irregular width ranging up to
1,000 feet and averaging about 300 feet.

Irregularities in the thickness and depth of laterite
are ascribed to fgulting.

An eXtensive sub=-surface prospecting campeign Showed
reserves amounting to 650,000 tons of the following composition:

3.0% sio,
40.0% Aly0g
29.7% Fen05

4.4% Tio,

36.0% Available Al,0g

0.77 cwt, Nazo loss

B. Situation and_éocess.

The Nullamanna Xast deposit lies 9 miles north from
Inverell by road and about g mile east of the Inverell to
Emmaville road ~some 2 miles south of the village of Nullamanna.

C. Description of Deposit.

The plan (Plate 4) and Sections 'bPlate 5) indicate
the topographical features of the area and show that the main
body of bauxite forms the crest of & hill which rises promi-
nently to about 100 feet above the plains to the south, and is
crowned by a nearly vertical scarp of irregular height.

The main laterite body is crossed f rom north-west
to south-east by a narrow faulted trough which is approximately
parellel to the scarp thet bounds the deposit on the south,

The downthrow of the trough is about 20 feet and
its width 200 feet. A small block of laterite which has been
tilted to a south-westerly dip occurs towards the eastern
extremity of the area, and is separated from the main body by
a small gully eroded along a faulted zone.

In the trough the bauxite zone lies beneath from
10 to 23 feet of low-grade laterite, some of which may be
re-cemented detritus, but elsewhere the overburden is thin,

There is no pisolitic zone in evidence; the laterite
consists of brown, red and grey earthy and messive material
with irregular bands and patches of hard limonite,
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Three shaft logs with partial analyses are given to
indicate the ns&ture of the laterite.

Depth feet. Field Description, Ign. AV,  Nag0 loss
loss Al O
From  To. % % cwt ,

Shaft 00/900W

0 S Hard brown bauxite 23.0 34,8 0.94
5 10 Hard brown bauxite 24,5 40,0 0.78
10 15 Hard brown bauxite 23,7 40,7 0.42
15 20 Greyish brown friable
bauxite 24 .7 41,3 0.%4
20 25 Ditto 22,4 33,9 1.680
25 27 .5 Ditto 27,5 34,2 0.91
27 .9 --~~ Passing to dccomposed '
basalt - - -
0 27.5 Composite Sample : 2,8% S10o,; 41,0% Als0
26, 2% Fezgz ’ 07 3 AV, 21205 ’

0.79 cwt., Na- 0 loss.

Shaft 8008/00-

0 3 Soil and rubble - - -
3 8 Brown nodular bauxite 23,6 33.9 0.71
8 13 Grey and brown nodular
bauxite 24,3 35,0 0.96
13 18 Hard nodules in grey
friable matrix 22.8 39,3 0.48
18 21 Ditto, passing to
decomposed basalt 21,0 26,8 -
21 23 Decomposed basalt. Not Sampled -
3 18 Composite sample : 3,06 Siogz; 38.6% A1403
30. 8% F6205 36 4'% AvilAl 05’
0.59 cwt, Na&o loss.
Shaft 1200S/1400E
0 4 Dark red earth 12.8 - -
4 8 Yellow earth with red
nodules ' 21,1 27 .6 -
8 12 Ditto 24,0 38,1 0.74
12 15 Dark red earth 23,8 37 .2 0.65
15 21 Red earth with red
nodules 23,3 56,9 0.58
21 27 Ditto 22.4 37.0 0.50
27 31 Ditto 23,4 36,7 0.60
31 33,5 Mottled red clay ) 14,8 - -
5345 35 rottled yellow clam
8 31 Composite sample : 2 0% S10,; 38.4% Alzo3

31, 6% Fe 05 36 4:% Av, Ales
0, 54 % Nazo loss,
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The bauxite zone contained in the main body of
laterite is divided by a low-grade zone near the western end.
The reserves estimated to be in each ore-body are given in
Table VIII in the following order :-

1, Western ore-body within main area,
2. Main body,
3. Detached e€astern area.
TABLE VIII,
No, of Tons S10, Al 0= Fe,0 710 AV,  Na_0 loss
sampled ., % % % % % cwt,
. 2 55,000 2.9 40,0 26,8 4,5 36,8 0.79
. 12 550,000 2.9 39,3 29,7 4.4 36,0 0,77
. 2 45,000 2.8 39.6 28.1 4,7 36,8 0.77
overburden,

TOTAL

It is e stimated that the three ore~bodies listed
above are overlain by the followlng volumes of overburden :

1. 2,

500 cubioc yards

2, 200,000 cubic yards

O 6,

000 cubic yards

208,

500 cubic yards

A partial analysis of overburden material is given
in the log of Shaft 1200S/1400E above,

S, INVERELL. NO.

3 Area, Champagne.

4.

shown on Plate 6.

Summary,

The Champegne laterite deposit lles north-east from
the village of Oakwood in Portions 72, 73, 74 and 75 Parish
of Champagne, County of Arrswatta,
Portions 79 and 80 i1s not described in this report but is

A smaller deposit in

Sections of the main body arc given in Plate 7,

Testing by both shaft sinking and boring revealed
bauxite ranging up to 21 feet in thickness and averaging 12
feet thick over areas of 22,5 and 2,5 acres, Overburdenia
shallow, ranging from zero to 12 feet and sveraging 4.5 feet,

Testing at 27 points within the bauxite zone and
at 7 marginal positions revealed reserves of bauxite amounting
to 740,000 tons containing -

3,6%
38,8%
29 ,5%

5.0%
34 ,0%

1.04

SIO%
Alz 3
Fep0q
Tio0

cwt, Nazo loss,

Ava%lable Alzo:3



15,

B. Situation and Lccess

The deposit 1s accessible in dry weather by about
l% miles of road from Oakwood. The track is quite impassable
when wet,

f

C. Description of Derosit.

The ore deposit consists of two bodies; the principal
onc is a rectangular arca 1,500 feet long from east to west by
an average width of 600 feet, the other forming a small extension
to the south-wast,

To the west and south, the bauxite outcrops on the
slopcs of a wide gully which has cut down through the laterite
profile to the parent basalt. On the north and e€ast the later-
ite thins and passes under basalt.

Three shaft logs with partial analyses showing the
sudden passage from low silice bauxite to kaolinized basalt are
given, The deceptive appearance of the bauxite is well exempli-

fied by the last log which is cuoted in the original terms
applied by the foreman,

Depth Feet Field Description 8102 A1203 Fe O3 Ign, Avail, Nago
2 Loss Al,0, 10Ss
% % % % @ o
Shaft 300N/500E
0 3 Nodular laterite with 7,1 25,9 33,3 19.4
grey carthy matrix
3 8 Groy bauxite 5.7 39,6 26,9 22,6
6 9 Grey bauxite 3.6 42,4 24,4 24,2
9 12 Grey bauxite 3.2 44 .6 21,1 25.1
12 15 Red bauxite 2.9 45.0 20.9 24,7
15 18 Granular grey bauxlte 2.3 38,3 31.9 21,9
18 2l Granular grey bauxite 2.1 37.5 31.9 22.1
21 24,5 Soft carthy bsuxite.
bassing to day 1.9 35,3 35,4 20,8
24.5 === ‘cathered basalt Not &ampled
6 24,5 Ccomposite sample ¢ 2.6 40.1 26,9 -- 35,7 0.76
Shaft 00/300E
0 ) Bauxite nodules in soil
9.1 37.5 26,8 21.4 31.1
3 6 Hard red bauxite 5.6 99,9 27.4 22,2 35,2
8 9 Soft recd bauxite 4.9 38,3 29,1 21,7 34.4
9 12 Soft red bauxite 5.1 36,3 30,1 21.2 32,3
12 15 Soft red bauxite 3.1 38,5 28,3 22,9 37.6
15 18 Light red bauxite 1.8 38,0 30.1 22,7 36.5
18 20.5 ‘jeathcrcd basalt - - - 13,0 -

S Tt M T P @e S GR T M T W G T e W G S e R Y S e B e e S e e S S T W g e W e S e S Gw e TS WD WS ST R mm T m G S e We e B O Gbew S0 G5 e G

3 18 Composite Sample 4,2 $8.4 29,1 22.0 42.8 1.28
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Depth Fecet  Ficld Description SiOz AIZOB Fep0, I8N, Avall, Na,s0
’ Loss Al§05 Loss
0

From To % % % % cwt,

7

Shaft 300N/700E

| 0 3 Nodules of bauxite

inred soil 6.9 36,0 39,0 22.5 30,8
3 6 Soft grey clay 3.7 36,4 352.6 22.3 32,8
6 9 Soft red olay 3.9 34,3 35.3 20.3 30.1
9 12  Soft red clay 5.8 36,8 32,7 21.4 34.5
12 15 Soft dark red clay 2.9 36,7 22,7 2l.,4 33.7
15 18 Soft dark red clay 2.9 36,2 32,9 21,2 43,1
18 20 Dark red clay with '
seams showing
basaltic texture - - - 16,7 -
5, 18 Calculated average 3.4 36.1 33.2 21.4 32.8

Proved reserves of economic bauxite are given in

Table IX.
TABLE IX.
GRADE AND TONNAGE OF BAUXITE
Tons S10 Al © Fe 03 Tio AV, Na,0 Overburden
2 23 2 2 Al,0, lofs '
% % % % A cwt, Cu, yds,
740,000 3.6 38,8 39,5 5.0 34,0 1,04 180,000
D. Overburden,

The overburden consists wholly of sub-standard laterite
with the exception of & fe. inches ofred soil mixed with fragments
of laterite. A number of ahalyses of overburden material shows
approximately the following composition :

sio 5.7 to 10.4%
Alzés 31.8 to 40.0%

Fe,0, 24,6 to 36,0%
Ti0, 3,3 to 5.9%
Avail, Al,0z 17.6 to 34.6%.
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4, INVERELL. No. 4 Area, Lockwood's,

A. Sumnary,

The deposit known as Lockwood's forms & relatively thin
capping of laterite on a low hill in Portion 113, Ph, of Byron,
county of Arreawatta,

The zone of economic bauxite within the deposit occupics
a rectangular area measuring about 800 feet from north to south
by 360 fcet wide, by an average thickness of 9,5 fect.

This small area was thoroughly tested with eight shafts
yielding positive results and 11 showing thin bauxite ar uneconomic
material round thc margins.

Proved reserves of cconomic bauxite amount to 140,000
long tons conteining :

3.1% sio.a
38 5% A12Q3

29‘1% Fezb3

5.8% Ti0p
34, 9% Lveilable Alo0,

B, Situation and jccess,

Lockwood ts deposit lies about £ mile north-west of Parish's

and two miles cest from the village of Oakwood.  Access is providcd
by an indifferent roed from Oakwood suitable for dry weather use
only. -

C. Desoription of Deposit.

The laterite caps a small hill truncated at the northern
end by a scarp which falls stceply to 45 feet below the crest level,
To the ecast and south the slopes arc gentle, and on the west the

hill is separated by a saddle from a smeller prominence which is
cepped with basalt and has a narrow outcrop of laterite clong its
northern flank,

No pisolitic laterite or bauxite occurs in the deposit,
most of thc material is dense red laterite containing up to
36% Feg0z Or granulur bauxitc retaining rather indistinctly the
texture ofAhec parent basalt and containing from 2.9 to 5,3% Sioz

and from 32,6 to 43.4% Alg03.

Tonnage, composition and volume of overburden calculated
from the rcsults of channel sampling in 8 shafts arc given in
Table X. below ;- .

T4BLE X.
Bauxite Ovc rburden
Tons
avg loss
% % % % % Cwt,
140,000 3,1 38.5| 29,1 5.8 | 34,9 0.80 44,000
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Overburden.

The overburden consists of a thin layer of soil and boulders
averaging 2 feet thick above low-alumina laterite whioch ranges in
thickness from zero to 9,5 feet.

Typlcal composition of the laterite which constitutes over=-
burden is :

7.1% sioz
33 .2% Al 05
o : 2
33,2  Fe,0s
6.2% Ti0,
19.6%  Ignition loss

o
o
K

Availsble Alzo5

5. INVERELL. No, 5 Area, #@parishis?
A, Summary.

The deposit known as *parish's" occuples an area of
approximately 2,800 by 1,000 yards in Portions 114, 115, 79, 67,
56 and 52, Parish of Byron county of Arrawatta, and constitutes
the largest proved body of economic bauxite known in Australia.

0f the total area occupled by bauxite approximately one
half has been covered by basalt of a thickness known to exceed
40 feet whichwwas extruded during Fliocene time after the process
of lateritizatlion had reached the stage represented by the present
bauxite~laterite bodies,

For the purpose of computing reserves, it has been deemed
that the cover of basalt would prevent economic exploitation of the
bauxite beneath, and consequently large tonnages of bauxite unierlying

basalt have been eXcluded from the reserves, '

Very thorough testing by shaft-sinking and boring pr9ved
reserves &amounting to 4,760,000 tons of dry ore of the following
.composition :

3.2  slo,
38.6% AlZOv
30.1% Fe,0gy
_5.0% Ti0p
$3.7% Available A1203

1,00 cwt, Nazo loss.

B. Situation and Access.

The south-western extremity of the deposit in Portion 79
lies on the northern side of the Inverell-Yetman road within two
hundred yards of the 10th mile post from Inverell,

C. Description of Deposit.

T..6 deposit forms & roughly rectangular mass measuring
2,800 yards from south-west to north-cast by an average width of
about 1,000 yarqs.
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Lxcept for a small outlier in Portion 67, the deposit
is bounied on the south by the channel of Appletree Gully which
has cut through the Pliocene basalt to reveal an older valley
partially filled with vecemented detrital bsuxite.

The bauxite outcrops in the banks of Appletree Gully and
of lateral watercourses which drain southward from the crest
of the deposit..

To tiie north and north-west, the Bauxite passes under
Pliocene basalt, and sub-surface prospecting was not continued
in this direction,

Depressions in the surface of the laterite caused partly
by erosion and partly by faulting have been f£illed with the
youngsr basualt, and these areas have been Lartly explored by
poring.

The purent basalt, belicved to be of Oligocene age, is
gxposed Oover reletively small arcas on the northern; eastern
and southern murgins of the deposit,

'Heand specimens of the bauxite do not show great varietion,
The dominant colour of tle ore is brown and brownish-red, and the
herdness ranges from & friable earth to a modcrately hard,
tough rock which may be broken with a hummer without much diffi-
culty,

The mineral composition is not apparcnt to the unalded cye.
Tn the main, the ore consists of a dull carthy mass, which may
show minute crystalline flakes of gibbsite, and close inspection
may r eveal narrow vcinlets gnd cavity linings of gibbsite.

Soine of the bauxite has a fragmentul appcarance due to
irregular distribution of iron. Near the base the bauxite
e¢xhibits a granulur texture derived from the parent basalt.

Numerous analyses indicate that the orc consists of
a mixture of clay, gibbsite and ferric oxide, leucdxeneand
ilmenite, with minor amounts of boehmite, and limonite,
Usuglly combined water is present in sufficient amount only to
satisfy the gibbsite molecule and it is evident that most of
the iron is present as anhydrous fcrric oxide.

At lcast some of the bauxite in appletree qully is re-
cemented detritus, One shaft sunk in this matcrial showed it
to be below economic limits.

A total of 34% shafts and bores were sunk on the d eposit
including many sunk through the younger basalt into leterite or
bauxite.

The grade and tonnage figures hcre given have been calcu-
lated from results obtained by sampling 177 shafts and bores
which gave positive results.

The sub-surface prospecting showed the economic bauxite
to have & maximum thickness of 30 feet and to average 13.9 fcet
thick over a total arca of 151 acres. It was found that much
sub=-standard laterite occurred round the margins of the outcrop,
especiclly in the southern, e¢astern and northern querters,

L few small outlylng outcrops of lateritc were tested and also
found to be bclow acceptable srade,
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The factor for computing tonnage was dctermined by

measuring the volume occupied by a weighed samplc freshly cut

from a shaft, Duplicate samples packed in air-tight jars werc
sent to the laboratory for determination of moisture and specific
gravity. It was found that the moisturc content showed a range
from 9.4 to 17,0 per cent and averaged 13.5 per cent. Specific
gravity of dry ore ranged between 2.23 end 3.3 Field detcruinat-
ions of density showed a simllar ranze and averaged about 136
pounds Oof moist bauxite per cubic foot in situ,

This figure is equivalent to 1.8 tons per cuble yard
and this factor has been used for computing the reserves of moist
ore containing 13.5 per cent of frece water. It is to be expected
that the moisture content will show much variation from place to
place within the deposit according to the drainage conditions, and
that there will also be marked scaesonal fluctuations. Any figurec
which is accepted for moisture content is at best an approximation;
nevertheless the application of an gllowance for moisture cnhences the
accuracy of the tonnage calculation,

For convenience in calculating r esults as the work pro-
grcssed the whole outerop area was divided into square blocks
with sides measuring 1,200 fcet inlength, Some of these squares
were found to oontain no cconomic bauxite, but a total of fiftecn
‘included reserves ranging from 18,000 to 611,000 tons of dry ore.

The total reserves for the whole of Farish's de¢posit
arc set out in Table XTI in which the separate results of each
block are given to provide an indication of the ranges of com-
position cncountered.

Overburden,

The salient figures for ovecrburden are given in Table
XI foom which it will be secen that the ratio of overburden to
bauxite is about 1 to 2.5,

This overburden consists meinly of sub-standard laterite
but also includes weathered basalt in the marginal arcas.

Two samples of loose carthy overburden from'immediately
below the surface were submitted to analysis with the followlng
results

. 3 vail
Ign PO Ava 203

sio Al O Fe O Tio
% 2 %2 S %2 3 % 2 1.0s s 2 %
% %
1, 4,0 35.5 35.2 5,1 21,0 0.29 29,8

2 9.9 31,9 4.1 4.4 !;9.1 0.35 21,0
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RESERVES PARISH'S DEPOSIT,
I
BAUXITE.
Analysis

T Feet, sigz Al,0, F;aos
A 200, 000 19.7 3.0 58 39,1
B 374,000 10.0 3.7 37.3 31,0
c 194,000 13,7 3.1 38.3 29.9
D 256 , 000 12.8 3.8 59.7 27.9
E 520,000 18.0 3.1 38.9 29,0
F 437,000 12.0 3.4 38.8 28.8
H 538, 000 16.6 3.7 37.6 30.1
J. 608, 000 15.0 2.6 B0 30.2
K 18,000 9,0 4,0 | 37.5 O R9.B
L 23,000 12,0 4.6 37.5 28,7
1 81, 000 11.0 5.7 %8.7 29,5
N 374,000 12.4 4.6 40.5 28,1
0 606,000 16.6 2.6 37.4 31.0
P 426,000 16.4 2.4 58,8 29,9
o) 100, 000 12.0 2.6 57.4 32.6
4,755,000 14.25 3.2 | 38.6 30.1

I —




TABIE XI,

RESERVES =~ PARISH'S DEPOSIT.

BAUXITE. O VERBURIDTEN,
s Max, ALverage
Annlysis thickness thickness Cubic
Teel . fcet, Yardas.,

Tioz Av&ilable Na 0 loss
?
» ALo50g

7 cwt,

4.6 34,3 0.90 11 5.4 40,000
4.3 32,8 1.23 12 6.4 175,000
5.3 32,7 1.03 12 9.4 97,400
4.8 33.4 1,21 14 7.3 119, 000
5.2 34.1 0.91 10 5.7 120,300
4.8 33 .8 0.99 15 3,5 93, 000
5.5 32.1 1,11 14 6.4 151,700
5.5 34,1 0.78 12 5.5 163,000
5.1 31.7 1.32 2.5 2.5 2,000
5.5 32.1 1.66" 0 0 -——
4.8 33.2 1.10 5 4.0 23,700
4.8 32.9 1,42 13.5 7.7 148,000
5.2 33,5 0.84 14 5.7 150,400
5.1 34,1 0.79 13 4.1 77,600
5.6 32,9 0,90 10.5 8.2 48,500
230 337 et 00, 12 B Dt 50220800 e

X The figures for Bloek L are the result of analysis of single conm-
posite sample. The average calculated from asnalyses of the
three samples from which the composite was made, is :-

S10 ver ees ee.  4.5%.
A1265 ee eee ae. 38,4%,
F6 05 ees  ees  ees 28,5%,
TioZ IR N ] .o.o L I 5'7%0

" Ign, 1l08S eo see  ees  22.5%,

Av, 43203 .. ... ... 33.9%.
NQZO loss .. s e 1.54 CV\;t.
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V.  BAUXITE DErOSITS sLIENATED TQ INTERESTS

OTHER THAN AUSTRALIAN ATUMINIUM PRODUC T ON

COMMISSION,

1., EMMAVILLE, No. 1 Area, Strathbogie,

A,

Description of Deposit 4,

Two lcases numbered 565 and 3109 held by the Broken Hill
Pty.Co.Ltd. enclose this deposit which straddles the boundar

between the Parishes of Scone and Strathbogile,

The accompanying plan (Plate 2) glves sulient information
including topographical form, positlons of shafts, leases, and
Parish boundaries.

The surface of the deposit is covercd by thin reddish-brown

s0il containing fragments of laterite immediately overlyhlng

pisolitic or hard noduler laterite.

The log of one shaft (No. 16 at 2000N/1800E) near the
centre of the deposit is given :

Depth Feet Field Description Analzsis
From sio A1.03 Fe.0 Avail,
2 T2 273 41 03.
% % %

0 O Red soil - - - -

3 8 Pisolitic laterite 16,7 35,5 26,7 24.9
8. 13 Pisolitic laterite 5.6 58.9 323 33.8
13 18 Brown nodular laterite 4.4 ©9,8 32,9 34,9

18 23 Brown nodular laterite 4,6 37 .3 34,0 33.5
25 28 Hard brown laterite 4.0 34.3 37.8 32.1
28 31 Hard brown laterite 3.5 40,4. 29,8 38,9
31 3 Lateritized basalt 12.1 34,4 22.8 2l1.8
8 31 composite sample 5.1 36.9 33.3 2.2

All samples from this shaft betwcen 8 feet and 31 feet
were found to yield sufficient ‘available alumina® with low enough
soda consumpbion to come by a narrow margin within the commissiont's
definition of economic bauxite and for the purposes of this report,
all material of similar composition will be referred to as
ferruginous bauxite or simply bauxite.

Tt will be noted fmom the secctions on Plate 3 that the
pisolitic zone @oes not extend to the southern margin of the deposit
from whence it has been removed by erosion,

Réserves and composition of Bauxite.

Experience of other laterite bodies with bouxitie zones
within them has shown irregularities of form which preclude

highly accurate computction of rcserves in the absence of ¢

spaced controls. Perusal ofecarlier parts of this report dealing with

losely

other more exhaustively tested areas and refercnce to the cross-
scetions on the accompenying plates will have made this polint clear.

It will be apparent that the accuracy of the estimation
of both volume and composition of the ore-body will be proportional
to the number of points tested in any given area.
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In this present instance, the testing has been more
limited than that applied to other areas and consequently it is
probable that further work would rcveal the presence of larger
reserves than the figure hercin given, viz, 1,300,000 tons.

For example, it hues beenessumed on the negative evidence provided
by one shaft at 200N/2450F that deposit 4 does not extend casterly
beyond 2400E, whereas it is possible that a narrow tongue of
bauxite may extend at least as far as 3800F increasing the reserves
by some 300,000 tons.

For the purpose of calculating the reserves it has been
assumed that the bauxite zone is lenticular in section and has
an average thickness of 10 feet. on this basis the volume of
¢conomic bauxite amounts to 880,000 cubic yards equivalent to
1,500,000 long tons.

The composition has been computed from weighed averages
of composite¢ samples from Shafts IIT, 16,7 and 5. These analytical
resulvs are set out below in Teble XIT.

TABLE XIT.

GRADE OF BAUXITE. DEPOSIT A.

Shaft Thickness S10 Al_O, Fe, 0 TiOZ AV Na_0

No. TCet . 2 23 23 Al 63 lo€s
S S S SR 2

ITI 30 2.1 59.2 23,9 3.5 33.8 0.54
16 23 5.1 36.9 33.9 3.4 32,2 1,21
7 20 7.5 38,3 27,8 4.0 35.8 0.90
5 15 3.8 42,4 25,9 3.7 38,4 1,18
1,300,000 tons : 4,4 39,0 31.0 3.6 34,7 0.89

Overburden,

The overburden consists of thin soil and laterite which
is below the economic limits and cannot be regarded as bauxite,

The soil, which consists of reddish-brown pulverulent
material containing abundant fragments of lateritc, does not
exceed & thickness of 3 fecet on the crest of the deposit but
may be thicker on the slopes, No analyses of this material have
been made.

The remainder of the overburden oconsists chiefly of
pisolitic bauxite of which an analysis is given in the sShaft log
quoted above,

The overburden covering depcs it A has a meximum thickness
of about 15 feet, and average about 7 feet, The total volume
of overburden above the bauxite is cstimated at 620,000 cubic

yards,
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2. FEMMAVILLE DISTRICT. Arca No. 6 istley.

This depcsit consists of eight seperate flat-topped
hills capped with bauxite lying in Portiomns 1,2,5,6,11 and
31, Parish of Astley, County of Arrawatta, Deepwater 28 miles
east from the deposits is the nearest point of rail, and the
distance to Inverell by road is about 38 miles.

. The Broken Hill PVy.Co, Limited holds mining leases
in Portions 1,2, 11 and 31 which include the greater part of
the deposits.

Reserves have been estimated by the Mines Department
of New South Wales from the results from seven shafts sunk in
five of the bauxite bodies.

Anelyses of samples showed compositions ranging from -

1,660 3102 t045.4% Al,03

It is estimated that the total reserves amount to
1,780,000 tons containing :-

4% sioa i 39.2% Alzo3 . 31% Feaos

inddition to 500,000 tons of unknown composition.

Using the rather meagre information available the writer
considers that the whole deposit may contain a total of 1,060,000
tons of economio bauxite of which 840,000 tons is alienated.

3. EMMAVILLE DISTRICT, No. 7 Area§. Lorne.

) This deposit lies in portions 29, 31, 32, 37, 36 and
34, parish of Lorne, and Portion 11, Parish of Lockerby, County o
of Arrawatta, in a relatively inaccessible locality 45 miles
by roaed from Deepwater.

The bauxite-bearing areas are held under lease by the
Broken Hill Pty.Co. Limited.

®he deposit forms three flat-topped hills capped with
tubular and pisolitic laterite, ‘

Results from the sampling of five shafts enabled the
Mines Department of New South Wales to estimate 1,420,000 tons
of reserves containing material ranging in composition from -

20.6% 510, and 30.8% Free Al,0,

to 5.,36% sio, eand 45,1%  Free Alzo5

and 0.70% sioy eand 39,3%  Free Al30%
and averaging about -

5.2% sio, : 40,3% Free Al,0; 26.,3% Fe,05-
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4, TEMMAVILLE DISTRICT. No. 8 Ares, Scone.

No. 8 Deposit lies about 2 miles south-westerly from
Emnmaville and about 13 miles east from No. 1 Deposit in Portions
520 and 521 Parish of Scone, gounty of Arrawatta.

The deposit forms & rounded hill with a steep slope to
the east a gentle slope extending as a low ridge to the west.
The average width of the deposit is about 750 feet and total
length about 2,400 feet.

Bauxite is unusually thick at the eastern end and a
ahaft sunk from near the crest of the hill penetrated 43 feet
of bauxite and bottomed in material assaying 2.7% Sio_, 33.3%
Al,03, 6.9} Fe,0;. 2"

The eastern extremity of the deposit is partly covered
by & mining tenement M,IL, 18,

Pogitive results from four shafts enabled the IMines
Department to compute reserves as 800,000 tons of the following
composition :-

%

Free Al_0 - 33.2
Total a¥,8, - 8.6
SiO - 308

Fe 83 - 31.1
716, - a1
Loss o? Ignition - 2%5.1

5. EMMAVILLE DISTRICT. No. 9 Area.gmmaville common,

Deposit No. 8 lies on BEmmaville Ccommon and the adjoining
Portions 41, 42 and 47, Parish of Hemilton, and Portions 46,73
237, 278 end 279, Parish of Strathbogle Borth, Cgounty of Arrawatta
about 14 miles west from the village of Emmavidle,

The deposit has been examined by the Broken Hill Pty. Co.
Ltd., but, presumably on account of the low grade, the Company
allowed its tenure to lapse.

The Mines Department has estimated the tonnage of bauxite
in the deposit to be approximately 985,000 tons of which the
average composition is estimated by tThe writer to be 6,6% 8102
and 35,7% AlZOS‘

Tt 1s probable that the deposit contains no bauxite
acceptable by the Aluminium Commission.

6. INVERELL DISTRICT. No. 10 Area, fYade's",

Wade's Deposit lies in Portion 358, Parish of Byron,
county of Arrewatta, on the north side of the Inverell-Wariulda
road at 4 miles from Inverell. At various times the Broken Hill
pty.co.,Ltd., and other interested parties, have secured mining
rights over the deposit, but in all instences the righits have
been allowed to lapse.. :

The deposit consists of two narrowly separated bodies
lying on the southern slope of a low flat-topped ridge. The
westernmost body which is the larger of the two has been quarried

for road materisl .. See Plate 12. ‘



officers of the Geological Survey of N.S.W.
Hanlon.

a thin mantle of soil and detritus.

25,

The area has been examined and reported upon by

(Booker, and

Testing by the Commission was confimed to the western
body eand included deepening of one of the old shafts previously
sampled by the State Mines Department and the sinking of six
additional shafts.

These shafts were inspected and sampled by the writer
during April, 1947,

Only one shaft outside the querry encountered bauxite,
the remeining shafts 200 ft. and 400 ft. north, and 200 ft. south
of the quarry, respectively, entered kaolinized basalt below

The log of Shafts 63 and the two shafts 200 feet north
and south of Shaft 63 respectively, are given in full:

shaft No. 3,

co-ordinate, 2005/00.

m ~
Fro TO Description SI0, Alao5 Fezo6 {ggé
% % % %
0 0 Red soil & clay - YotU Sampled -
6 9 Red clay - 27.8 24.5 50,9 10.5
9 13 Light brown granular
' weathered besalt
passing to clay 26.3 24.9 0.9 11,5
13 17 Light brown and grey
mottled clay .
(weathered basalt) 26,7 25.7 £ 9.7 11.9
17 20,5 Ditto 26,2 24,8 3L.3 11.7
20.5 26 Finely mottled white
' & brown clay
(basalt) 1.8 29,0 22.2 13.1
26 33 Ditto - - - -
33 38 Red & Purple clay
(basalt) 28.9 26,8 26.9 12.3
Shaft No. 65 Co-ordinates, 00/00.
From To Description 510, Al,03 TFe,03 ﬁxaé;.
4 ___ % 4%
0 ) Red soil & clay
few nodules of bauxite - Not sampled -
0 10 Nodular bauxite 12.4 39,3 23.5 28.9
10 12 Do, Nodules embedded)
in red clayey ) 8.4 41,1 24,2 34,93
. material
12 1€ - Red clayey material
16 22 Dark purplish clay
with fe nodules 5.7 38.4 50.2 33.5
22 28 Ditto 5.1 36,6 32,6 %2.8
_8 32.5 Dark red earthy
friable hard ferru-
ginous nodules 4.8 40.2 28,0 35.8
52.5 34 U@layey material with
. few ferruginous
nodules 3.8 36,8 34,7 32.5
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Shaft No. 25 200N/00.

From 1O Description Ign. LOS S
: (]

0 6 Red soll and clay - T
6 8 Do, with fragments of bauxite ) 12.6

8 9 Do, merging with weathered basalt)

9 15 Weather basalt (red and grey clay) 12.7
15 20 Ditto : 12.8
20 23,5 Ditto ’ Not sampled.

Samples cut from the north face of the quarry near the
line of section yielded the following results on analysis

Verv., Depth Avall,
below surface Desciription Sioz A1205 Fe5 0 A1205
foet % % 4% %

0 2.0 Red Soil - Not sampled -
2.5 5.5 Nodules of hard ‘
basaltic bauxite - %
in red soil 3,58 45,72 20.6% 41,8
5.5 9.5 Nodular bauxite - 37 - 30
9.5 13.5 Nodules in soft _
friable earthy red) 8.0 38,7 27,0 32.7
matrix )
13.5 17.5 Ditto 6.7 40,2 28,2 2,6
17.5 19,5 Ditto - Not sampled -

A shaft menk below the floor of the quarry was sampled
by the N.S.W. Geological Surveyor with the followingresults :- g
20 29,5 5.5 41,3 24,8 39,9
29,5 = 35 4.0  40.5 26.6 40,38

The results obtained by the Commission necessitated
a drastic revigion of the reserves previously estimated.

Nodules only. No soil included in sample
Alo0g sol, in 48) HpSO4

Totel proved reserwss are now e stimated at

110,000 tons with average thickness 24 feet, of following grades:-

S10g 5.5%
Av.Als03 33,1%
Napg0 loss 1.4 cwt,
This bauxite is covered by 40,000 tons of overburden
about 8 feet thick, consisting of red soil and clay with nodules

and fragments of bauxite.

By rejecting the upper 5 feet of the bauxite included
in the reserves given above the figures are brought to :-

RBauxite S10 AL, 00 Av., Al,O . NA, O loss 0verbugden

g Tons % 2 od % 2vs 2 % (Av, thickness
15 feet,)
Tons .

90,000 5.1 39,5 35,3 1.2 60, 000
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It is j.ossible that deepening of the old shafts at
-about 00/300E and 00/600E might disclose a relatively small
addition to reserves under about 20 fcet of overburden.

Eastern Deposit.

It was determined by inspection that the aastern body
was too small to be of economic slgnificance, Had the results
of testing the larger western body shown a high grade of bauxite
some¢ testing of the eastern deposit might have been justified.

Inspection of the surfacc indicated that the total
guantity of bauxite contained in this body might amount to
10,000 tons.

Conclusion,

: It 19 improbable that this deposit could be regarded
a8 a useful source of bauxite, The a dvantage that it possesses
through proximity to the raellway 1is offset by the low grade of

the material, The nodular bauxite would be amenable t o0 bene-
fiolation by washing, but the quantity available is probably too
small to justify the instsllation of a treatment plant,

7., TINGEA DISTRICT. ©No. 1l Area,

An espparently large deposit of laterite occurs on Crown
Land necar the northern boundary of the Parish of Swinton extending
northwards into the Farish of Herbert.

Sampling of o0ld tin mining shafts by geologists of the
N.S.%W. Mines Department revealed that laterite contasining 30 per
cent. or more of aluminag was confined to a small arca at the
southern end of the occurrence at a point 24 miles north of the
village of Tingha.

It was estimated from the sampling of one shaft that
the deposit contained approximately 140,000 tons of laterite

assaying -
10.1% sio
83.1%  al.8,
25 . 2"0 Fe 205
2.3% Ti0p
22,5,  Ignitlon Loss

s ]

From a oritical examination of the individual shaft
records it appesars that reserves of economic bauxite as defined
by the Aluminium Commission would amount to not more than

65,000 tons containing

4,7% sio
429 AL,0,
30% FGEOS.
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8., TIWGHA DISTRICT. no.lx Ares.

Deposit No. 12 lies in the Parishes of Clive and Swinton
iacross the boundury betwesn the Counties of Gough and Hardinge
:bout 10 riles south of Inverell on the Tingha road.

Tae occurrence contains much pisolitic laterite but towards
tiie scuth-western margin it is reported that the laterite becomes
less ferrugineus =nd more siliceous.

Only two siiafts cof tue six that were sampled by the N.S.W,
l"ines Department showed beauxitic materizl with greater thickness
than 5 feet, Silica renged from 1.6 to 9.5 per cent and total
aluaine from 37.8 to 44.6 ner cent.

The Mines Departu=nt estimate of reszsrves is 160,000 tons
containing

57 8100
42,94 A120,

29. 5/) F°203
2.2% T102
21.0% Ignition loss

35.2% Free Alo0z

f - = — ]

The writer has =xamined this area and is in substantial
agresment with the tonnasze estimate here given.

9, TINGHA DISTRICT. No.l3 Area,

This deposit consists of four separste bodies at Topper'!s
Mountain 4 miles north-east from Tingha and about 23 miles by
road south-east from Inverell,

These separate bodies lie in Portions 419, 229, 173, and
434, Parish of He bcrt, County of Gough.

Ths Broken Hill Pty. Co. Limited. prospected the 4ds3posits
by shaft-sinking and tnen wmade ths rasults availsble to the
New South Wales Department of Mines. With this information the
Mines Department was able to estimate reserves &t approximately

200,000 _tons.

Using the Broken Hill Pty. Co.!s figures and the State Mins=s
Dopartment plan the writer estimates reserves of =zconomic bauxite

in Portions 289, 419, vn03é04 e t not less than _200,000 tons
containing 4.7% 8102, 30.%/ FegOgz and 39.5% Aloog soluple in
sulphuric scid.

10. TINGHA DISTRICT. NO.14 Area.

This deposit is a sm2ll one forming a rounded hill in
Portion 209, Parish of Swinton, County of Hardinge, about 2 miles
nerth from Tingha.

Total reserves have be=n computed by the State Mines
Department to be £0,000 tons of the following composition :-

5.5% 5i0y
1 40.0%  AlgOg
33.1% FeQOS
29,3% Fres AlgOz (Sol. in NaOH).
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By rzjection of high-silica material near the surface,
the probable raservass are reducad to about 50,000 tons and
thie grade raised to ¢

3.6% 8109
40.4% Alg0s

32.8% Feg03
31.7% Free Alp0z (sol. in NaOH)

Vi. LOCALITIES EXAMINED AuD ABANDONED 3Y THE
AUSTRALIAN ALULINIUM _PRODUCTION COMMISSION.

1. No.1l5 Pindaroi.

Pindarol Station hormestead lies between Inverell and
@mraville on the main road connecting the two places, and
is about <6 miles north-north-zast from the former and
18 miles wast from Emmaville.

The bauxite deposit, whichh was inspected by the writer
on 1lst Jeznuary, 1947, consists of a capping of laterite on
the sumnit of a small 1solated flat-topped hill. It is
situated about two niles =ast of th2 homestead In the north-
east corner of the Parish of Pindaroi, County of Arrswatta.

The possiblz reserves are very small and are estimated
at about 25,000 tons of laterite, which was not sampled.
It was conslidzred that the deposit is toco small to justify
the work necessary for sub-surface sampling.

2. No, 16 Wellingrove.

i locel resident drew attention to deposits of laterite
in Portions 79, 113 and 112, Parish of Gordon, County of Gough
about 5 miles nortin of Wellingrove.

Examinetion of the areaz revealed thesz deposits to be
small remnants with & maximum thickness of four or five feet.

e No, 17 11 Parran.

A vary swall residual of laterite in the south-west
corner of Porticn 36, Parish of Waterloo, County of Gough,
was examined together with a large surrounding arsa. No
deposit of any economic sigznificence was found.

4, No. Swanbrook.

A small outcrop of laterite occurs on thz south side of
the Inverell-King's Plains road in Portioa 161 (?), Parish
of Campb=11l, County of Gough, zbout 10 miles north-east from
Inverell.

Th=2 outcrop waich is very small, m=asuring about 100 feet
2.cross forms a small shoulder on an otherwise relatively
uniform slope to the west.

The laterite passas under very thick cover of basalt on
tue north~east ond <ast, but to the south-east underlies
Tertiary gravzl. In other directions about the neriphery
of the outcrop thz underlying parent baselt is exposed.
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5. No, 19 -Wandera,

An area of 332 acres on the northern boundary of the
Parish of Wandera, County of Arrawatta, including Portions 112
and 123, and the southern part of Portion 14, Parish of
Nullamanna, contains three fairly prominent outcropw of laterite
which were tested by sinking widely spaced pits at the most
favourable positlons. _

Altogetner 23 »its were sunk and only one encountered -
aconomic bauxite of any appreciable thickness, The laterite in
this area is characterized by an unusually high silica content,
even when the avallable alumina is relatively nigh, e.g. one
sample assayed -~

15.6% 8105; 30.37 Available Alg03; 21.5% Ignition loss.

Nearly all the pits reached r=cognisable w=athered
basalt at less than 10 fest below the surface, thus indicating
that tue deposits in tie atea are in a late stoge of
danudation and represent only a siliceous and incomplztely
lateritized zonse. It is probable that some at least of the
silica contained in this laterite is detrital cquartz of later
origin,

In view of the disappointing results the area was
abandoned. '

6, No,20 Burgundy.

" A dissected sheet of laterite covers a large area
in Portion 38 and adjoining Portions, Parish of Burgundy,
County of Arrawatta, about 13 miles north of Inverell.

Sampling of eleven shafts in Portion #8 showed the
lat=srite to be thin and silic=zous except for a small area
where two adjacent shafts penetrated csconomic bauxite with
a maximun thickness of 19 feet.

The total =conomic bauxite contained in the area
amounts to about 65,000 tons of the followlng average
composition :-

2.87% S100; 36.9% AloOz; 30,8% Feos0z; 5.1% TiO0o3
34.2% Aﬁgilable Algog;o’Averége sodaloss - 0.94%8wt.
Nago.

7. No, 21 McIntyre Park,

Several small outcrops of laterite 1n Portions 27,
28 and 141, Parish of Burgundy, County of Arrawatte, at 16 miles
north of Inverell, w=re examined and a limited amount of testing
by pit-sinking carried out.

; Only negative results were obtained at the points
szlectzd for tzsting and the area was abandoned,

8. No.22 McCosker!s,

This area occupies the eastern nalves of Portions
#04 and 405, Parish of Byron, County of Arrawatt iy and lies
about,l mile east from the village of Oakwood and % mile south
of the Champagne deposit described in Part 1 of this report.
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McCosker'!s was the first area in the N2w England
district to bz examined by the Aluminium Commission, and
although it was realised st a preliminary inspection that
aerosion of the laterite sheet is well advanced, it was
decided to conduct a limited amount of cxploratlon by shaft-
sinking.

This exploration show=d that the laterite is thin,
and for the most part siliceous, and that the area as a whole
contains no worthwhile quantity of economic bhbauxite,

Th2 area contains three small separated bodies of
laterite, formerly a continuous shz22t, and testing revzaled
that the southern body in Portion 404 contzined about 15,000
tons of bauxite giving the following avarage analysis § -

5.3% 5105; 39.6% Alg0z;  26.0% Feg0z;  6.0% TiO0g;
85.8% Avail. AlgOz, 1.26 cwt. NagO loss.

The northern outcrop in Portion 405 contains
& similar cuantity of bauxite of sbout the same grade.

9. No. 23 Cherrytree Hill.

Two occurrences of laterite lying about 7 miles north
of Oakwood and 19 miles by road north-west from Inverell were
tested by sub-surface sampling.

These occurrences proved to be relatively small
remnants of laterite which form two low hills “n Portion 422,
Parish of Bannockburn, County of Arrawatta. une of these hills
in the south-ecast corner of the Portion extends north-easterly
in' Portion 424, and the second liess about 1,800 fe=t west-
north-west from the first.

Each outcrop was tested by two shafts, at 00/00 and
00/700W on the former and at 1400N/1500W and 1400N/2300W
on the latter, The last mentioned shaft was placed too far
down the western slope of the hill to encount=r bauxite or
laterit=s in situ.

Shaft 00/700W intersectad 6 fest of good bauxite
resting on kaolinized basalt but tie shaft at 00/00 yielded
-a negativa result.

On the second outcrop shaft 1400N/1500W ravnplad
B.5 feet of fairly good bauxite.

Thes= results indicate the following probable tonnages
and gredes of bauxite :

1st Qutcrop 2nd Outcrop Total
Tons 20,000 140,000 160,000 -
8105% 1.7 2.9 2.7
15047 40.7 59,9 40.0
Feg0z% 29.5 28.9 29,0
Ti0o% 3.7 3.6 3.6
hw . A1 507% 37.6 ' 36.2 36.4
Nay0 loss cwt 0.43 0.84 0.79

The deposits are considered to be of little
importance on account of their relative inaccessibility from
Parish's ar=a, Wthh lies two miles east from Oekwood.,
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10. No, 24 Mt, Russell.

Five small er=as of outcropping lcterite occur along
the boundary between tie Countles cof Murchlson and Arrawatta,
extending south-easterly for about 1% wiles from Portion 175,
Parish of Bannockburn, County of Arrawatta to the north-wnst
corner of Portion 180, Parish of Little Plain, County of
Murchison. For nonvoniancD these deposits are designeted
A;B,C D and B from south to north. Deposit b lies 2 miles
by road south-east from Mt. Russell railway station and 15 miles
by roed west-north-west from Inverell.

The locations of these deposits from south to north
are:-

A, Por, 180, Ph. Little Plein Co. Murchison and adjoining
portions.

B, Por. 11l. Ph., Little Plain., Co.Murchison and adjoining
portions.

C. Por. 231 Ph. Bannockburn. Co. &£rra watta.

D. Por. 184 Ph., Little Pl=in., Co. Murchison.
B. Por. 323 Ph. Bannockburn., Co. Arrawatta.
| Descriptions of the individucl deposits follow:

A, This occurrence forms a small round hill capped by
a thin band of bauxite under derk red weathered
laterite. The possible area that could be underlain
by bauxite is so small thut thne deposit cannot be
regrrded as of any importance.

One shaft sunk from the crest of the hill revealed
2.5 feet of bauxite containing 32.7% Aveailable alunina
beneath 10 feet of werthered ferruginous laterite, and
resting on leteritized taszlt.

B. A.small hill, similar to the ebove, is capped with
ferruginous laterite mainly present as residual
boulders ewbedded in red earth. A shaft sunk from
; the top of tne hill passed througn earthy laterite
1nto kaolinized basalt at 11 feet from the surface.
The area is of no importance.

C., Very similar to A. The capping of laterite has
a meximim thickness of 17 feet and a probable oreea
of 120,000 square feet., The alumina content is low.
Two shafts were sunk but neither encountered econowmic
bauxite.

D. Very similar to the preceding three examples., At the
crast of the hill & thlckness of 8.5 feet of bauxite
containing 33.3 per cent aveileble aluminc was sampled,
but appasrently the silice is high as the soda loss
figure was 2.<5 cwt. NagQ per ton of aluminsa.

High silica and very limited reserves render this
deposit valueless.

£, This deposit differs from the others in the locality in
that it covers a grester area of lower relief. . Hard
redlaterite outcrops over most of en area measuring
about 1,000 fest long from north to south by 400, feet
wide, The lcterite is well exposed in = shqllow
quarry near tiae northern end of the deposit Three
shafts sunk to test tlie deposit entered bcsaLt at
depths ranging from 10 feet to 14 feet. :
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A sligntly grecter thickness of laterit2 might have
been penetratad nad the sihafts been placed 200 feet
east of th= positions cnosen, but it is very ualikely
tarst any notable difference in results would have been
achieved. Only two samples were tested for available
alumina and these wielded 22.8 and 18.8 per cent,

The occurr=nce consists of ¢ relotively thin capping
of ferruginous laterite which passes into the parent
besalt ot about 14 feet below the surface.

Except ~5 & source of road material th=z deposit has
no eécononic value.

11. No. 25 Little Plain.

Laterite outcrops on the north side of the Inverell
to Worialda road 10 miles waest of Inversll and about 600 yards
from the road. The deposit passes e:sterly from Portion 180,
Porish of Little Plain, County of Murchison into Portion 141
Parish of Bannockburn, County of Arrawatta,

The d=zposit forms a low red hill rising steeply on
the south sids about 30 feet c«bove the general level and
sloping away gently to the north and west. Six shallow pits
wers sunk on ‘the crest énd flanks of tae outcrop, and rasults
showasd that tlie deposit is in the final stage of denudation
ond consists of o thin remnant of ferruginous laterite capping
kaolinized basalt. e body of laterite occupies zn area about
400 fest in diamster ond has o wpeximum thickness of 5.5 feet.,

Only two samples, of & totel of 22, lost more than
18.57 on ignition and these two assayed :

Thickness Ignition loss Available Al20z

1. 3 feat 19.0% 23.7%
2. 5.5 feet 20.8% 28.7%

An apparently somewhat larger depeosit of similar
eppearince in Portions 139 and 140, Parish of Bannockburn,
was not tested.

12, No,26, Station 2N7

Laterite forms a small prominent hill on the south
side of the Inverell to Werielda road at il miles west fron
Inverell, The hill which straddles the boundary betwezn
Portion 357, Parish of Bsnnockburn, County of Arrawatte, and
Portion 27, Parish of Gum Flat, County of Murchison, is flat-
topped “nd stands about 60 feet above the surrounding surfoce.
Thg crest of the hill is about 800 feet long from north to
south cnd cbout 300 fzet wide. The southern end of the hill
in tne Parish of Gum Flat is occupled by the tronsmitter of
broadcasting stztion Z2NZ.

Two trinl pits were sunk. The nortliern one r=vanled
4 feot of yeollowish leterite contiining 24.3 per cent. of
Availabl: clumino, and the other shaft 700 feet south, yielded
11.5 fe=t of siliceous farruginous bcuxite containing 30.5 per
cent. Aveilable alumina which was extracted with a loss of
2,29 cwt. NeogO per ton. It is obvious from these rssults that
the deposit is not of commercial valuz as a source of bauxite.
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Pisolitic latesrite also occurs to the north-2~st of
Station 2N2Z2 in Portions 357 and 356 and the Travelling Stock
Route adjoining the Warialda road. L road qunrry has been
op=n=d in the deposit; a shaft sunk in the floor of th= guarry
by Broken Hill Pty. Co.Ltd., showed & thickness of 10.5 fest
of laterit=e of the following averags conmposition:

11% Si0g; 27%Feg0z; 36% Alg03 (sol. in HoS04).
The southerly extension of ths deposit was not tested
in view of the unfavourable results obteined at Station 2NZ and
on the northern side of the Warizlda road in Portion 141
@:posit 25.) -

13. No,27 Gaorlayl's ete.

A discontinuous sheet of loterite in Portions 79,80,
82, 83, 109, 144 ~nd 168, Parish of suburn Vale, County of
Huordinge occupying «n arec of cpproximately 600 acres wus
tasted by groups of shafts at three points, without disclosing
the presence of economic bouxite.

On Garley!'s proparty, portion 80, one shaft shewed
o totnl thickness of 17.5 feet of silice=ous bauxite containing
8.1% 8105 vnd 2% Available AloOz extracted with a loss of
~alkali eQuivelent to 2.2 cwt. NaZ0 per ton of Al,05.

he bast result obtuined on Portion 144 (Humphries'i
wes 11,9% SiOo; 30.6% Available Alg0z with soda loss =guivalmont
to 3.67 cwt. ﬁago

On Portion 83 (McDonald's) the least unsatisfactory
rasult was 4 feet of bauxits containing 4.8% S5iOg; 33.4%
Availeble 4150z, with 1.46 cwt., Nz20 consusption, under 1 foot
of soil and 3 ?eet of laterite containing 31.9% Available
Al20z 2xtractable with 2 loss of 1.47 cwt. NagO per ton of
alunine.,

14. No. 28, Bundarra Road.

Deposit No.28 is situatecd on Portions 38, 43,73,
276, 406 and 409, Parish of Clive, County of Gough about
10 miles south of Inverell on the rocd to Bundarra.

Fifty-two channel scmples wers taken by members of
New South Woles Geological Survey from 20 old shafts and =2ight
samples wera takon of ferruginous pisolitic laterite exposed
in shallow quarry faces.

Thue 60 samples token were examined in the Mines
Department laboratory for alumina soluble 1n caustic soda
solution, 2nd it was found that 25 samples contained less than
20 per cent, and only 4 samples contained more then 30 per cent
free" zlumina.

In visw of these results, it was considsred that no -
examination of the deposit by the Aluminium Conmission was
necassary.
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V11, ACKNOWLEDGMENTS.

—————

As indicetsd at various places in this report nuch
information and many of the tonnage and assny figures given
in Table 11 and Part 1V have beesn taken from an uapublished
report (ecit=ad bﬂlow) by Messrs. F.W. Booker & F.N. Hanlon
of the Geologlcal Survey of New South Wales. In addition the
writzr is indebted to Mr, Hanlom for helpful discussion
r2garding tne laterite occurrencss of the New Bnglend district.

It will be noted that a considerable discrzpancy
exists betwzen the estimates wmadzs by the Mines Department for
Wade's (No.10) deposit and tae figures given herein,
A similer differencs, but of lesser magnitude, occurs in the
rzspactive estimates of the reserves ot No. 1 Aree, Emmaville.
When considaring such discrzpsncies it must be borne in mind
that strict comparison bestween the results of the two investi-
gations 1s not easy. Differert wethods of analysis of the
samples were usad ond much material included in the Mines
Department estimates failed to r=zach the minimum grode of
econopic bauxite as defined by the Alumlnlun Commission, and
therefors was excluded.

The sinking of manyadditionzl shafts «nd bores by
the Cormlssion yielded 2 wealth of detcil that was not available
during the initial survsey, end permitted 2 mors accurate
definition of the boundariss of deposits then uad been possible
sreviously.

Except waere the contrary is evident from the text
all chemicel analyses herein are hy R.A. Dunt, Chi=f Chemist,
Australion Aluninium Production Commission.

CANBERRA.
MAY 1949.

REFERENCE:

Booker F.W., znd The Bauxite Deposits of the
Hanlon F.N, Tingha-Inverell-Enmaville District.
Geological Survey of N.S.W.Department of
Mines, Sydney. 1944, Unpublished.



Plate 2

EXPLANATORY NOTES TO ACCOMPANY
PLATZS

In this, =5 in following plctes, except Plate 12,
the word NIL at = sunaft denotes the ebsence of
economic bauxite and does nct necessarlly imply
tuat the shaft is ocutsicde the body of l:aterite.
Tri2 boundary of the latzsrite is not shown in
Plates 2 but numerous points on the periphasry of
the body are shown by the s=ctions in Plate 3.

4, Economic bauxite as shown in the s2ctions has:

5,7,8, & 10, Dbeen deternined on chemical data. In some in-

Plate 1%

stancas the <conomic bauxite shown in section
is both too thin and too deep to be recoverzd
economically. Such ore is not included in
the "areas underlain by =conomic bauxite"
shown on the corresponding plans.

Shefts marked NIL eantered kaolinized basalt
beneath soil cover.

Topogroaphic heights are ba sed on an independ-
ent essunied datum at each area approximately relatad
to s=a level, '



MINERAGRAPHIC INVESTIGATIONS,

OF THE_GOUNGIL FOR SCIZNTIFIC &ND INDUSTRIAL RESEARCH.

REPORT NO. 1395, T UNIVERSITY OF wELBOURNE,
i . 5th November, 1948

Ferruginous Bauxite from Inverell, N.S.W.

A series of nine specimens from the ferruginous bauxlte
deposit on portion 114, Parish of Byron, County of Arrawatta, 10
miles NW. of Inverell, N.3.W. has been submitted by the Australian
Aluminium Production Commisslon for examination with reference to
thelr mineral composition.

The localities from which the suecimens ware taken gre as
follows!- .

1. Typical outcropping bauxite, from &. prox. 500 N,/1100 W.

2. Semple at 3 ft. depth, from shaft at 200 S,/300 W., from
near the contact of later basalt. }

3, Sample of hard brOwn bauxite at 6.5 ft. depth, same shaft as
No. 2,

4. Sample of softer brown bauxitc at 8.5 ft., same shaft as No.2.
5. ©Sample of brown bauxite at 11 ft,, same shaft as No.2.

6. Hard lumps from bore core, at dcpth of 10 to 12. 5 ft., in
bore at 2600 S,/2300 W,

7., Hard lumps from same borc core, at depth of 12.5 to 15 ft.
8. Hard lumps from same borc core at. dopth of 15 to 17.5 ft.
9. Parent basalt from outecrop at 2200 S,./1600 E,

Analyses of the bauxlte specimens werce provided by Mr,

R. &4. Dunt, Chief Cheomist of the australian Aluminium Production
Commission, and. arc as follows:-

S102 2.5 23.5 2.9 3.5 3.6 15.4 8,2 6.2
Fep03 23,1 22.1 23. 28.9 30,3 25.6 28,0 28,5
Ti 2 gol goo 3.1 303 207 . 407 5.2 4'9
Ignition loss 26,2 13.4 26.0 24,0 23,2 15.3 15,1 20,0
P205 0.27 0,17 0.18 0.25 0,24 0.28 0.34 0,35
V20 . 0.05 0.07 0.05 0.04 0.04 0,07 0,07 6,06
Or283 0,04 0.05 0.04 0.04 0,06 0.03 0,05 0,05
99.96 99.19 100.27 99.63 98.64 98,58 99.16 99,86
Available
A1203 40,5 8.4 40.4 34.0 33,7 16,7 28,1 28,1
NapO loss in
cwt/ton of 0.69 - 0.65 1.01  0C.77 8.35 2.73 1,71
A1203

extracted
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Examination of thin .sections of the specimensregeszls
that they are derived from olivine-basslt, or related. tuffs; and
that they consist sssentially of gib:site, cliachite®®,limonite,
and clay minarals, in varying proportions, with mlnor.amounts of
ilmenite, leucoxene =nd (?) iddingsite (FegOz, Mg0,35i02, 4H20).

Gibtsite is thz main alumincus mineral present. Much of
it occurs e@s microcrystalline grains intermixed with limonite, with
the individual crystals not mor=. than 10 to 15 nicrons across. 1In
places, however, the gibbsite is concentrated into relatively iron-

free arees, 2 to 3 mm. across, where it occurs as clusters of

spherulites, with individual sphierulites up to 0.1 mm. &cross. It
also tends to occur as relotively coarse crystals lining open
spaces that are encrusted by the linonite. It is readily disting-
uished by its low polarisation colours, positive interference

figure, and swall optic axial angle. Its refractive index is
about l 535, and the coarsasr grains show a prominent cleavage, and
in some instances lamellar twinning, with oblique °xt1nction.

, It occurs in »art as pseudomorpns after felspar lathb,
and aftar olivine, the original minerals being replaced by a
mosaic of fine crestals of gibbsite The outline of.:the. original
mineral is commonly nrederved by ¢« u‘rrow rin of limonhite.

The clay, which id preégumed to be a koalin, is not easily
r2cognised in some sSectibns, and is g=#=nerally & minor constituent,
except in Spsecin=an No.R2, in which it comprises the bulk of the
rock. In spzcimen No.6 which aas = pronounced relict basaltic
texture, couplad with high silic¢c andé low available alumina, the
clay mineral can bz obsarvad ns occasional patcies up to 0.1 mm,
across and &s innumsrablzs nminuts greyish particles, a few microns
acrcss, dispersed tnpough tiz areas o f fine-grained gibbsite,
giving it a dusty appearznce., In Specimzn No.8 which has much the
sam2 presarvation of baszltic texture, tae clay is not so readily
datect=d, which conforns with the lower silica and higher though
still low aveilable alumina content of this rock., Specimen No,7
though chsmicully similar to No.8, hus ruch lsss rediat texture,
and in it the gibbsite tends to occur in clusters of*®lsatk
spherulites, up to 3.0 mm. across. The original form of the
olivine phenocrysts which were 0,5 to 1.5 n.m. across, can still
be distinguished, but wuch of the rock nas been converted to
cliachite or qrons of redcish brown limonite with cores of -
cryptocrystalline gibbsite. In No.5 a clot of clzy aboutl,0 nmm.
across occurs as a pseudomorun after 2 felspar phenccryst. In Nos.
6 and 8 th=2 original ilmenite of the basalt is ratained as numerous
lath-shaped crystals about 0.2 x 0.02 rm., but in No.7 a proportion
of the ilnenite has bean 2ltered to lazucoxene. The leucoxene
tends to occur partly as distinct grains, and partly as a fine
dust dispersad through 2 cloudv grey croea tnaf apoarently marks
the position of a gruoin of titaniferous pyroxénsz

Cliachit=2 occurs chiefly in the rocks which have lost
theiroriginal basaltic taxture, ond tends to be associatzad with
ar2as of brownish limouits, WﬂlCﬂ may be cluminous, and commonly
shows colloform textures. It is more esbundant in Specimen 3, 4
and 5 from the suaft, than in Specimens €, 7, and 8 from the bore.

The limonits in the *bouxitas varies comsiderebly in
colour, prasurably 2s a result of varying degre= ofhydretion. Much
of it 1s reddish-brown to gclden-brown and isotropic. Such
limonite commonly shows celioform texturses, end shrinkage cracks,
an@ is evidently a gel. Som2 of it shows anoralous poularisation
colours, indicating denydration, and crystallization as either
geothite or lspidocrocite. The golden-yellow lincnite showing
thess features probrbly approximet=s to lepidccreocits; the
roddish-hrowr limonita that is 2nlsotropic approximates to goethite.
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T.a2 liwonite forming tuz rims of tiue altsred clivine
crystalz ie severely dehydratad. Some of it tskass oo good polish
and is isotronic. Much of thi= lironite replacing tine olivine
oilsnocrysts, znd alse the small colivine crystals 0.05 to 0.1 mm.
2eross originelly pres=znt in ths groundwass of th» bosalt, is
pl=ocaroic and cnisotropic,and beers considerable rasemblance to
iddingsite. In sowe instoncas it forms tne whole of the
psaudororpin; in others it occurs s a replecement of &« fibrous
alteration product (serpentine) tuct develoved in the criginal
clivine slong cross fraectures. Soniz of this material uas quite
aign polarisation colours, ond apo=ars to have relativaly low
froctive ingex, so that it may be iddingsite. BHowever, much of
thie Zitmonite~gel in the bauxite also 1ts a relatively low refract-
ive index. I view of the fact that iddingsite is known to fori
&3 & deuteric mineral, and not as ¢ weatuering product of clivine
in basalts, it is thought tuat tiuis mineral is an anisotropic
form of limenite, ratuner than iddingsite; but it must be a
hydrntzd mineral, ané it probebly contuins sone magnesium, bec:use
an occasional olivine grain retzins a residual core of olivine,

Specirmen Ne.2 differs from the othesrs in the suite in
thet it appesrs te censist sssentially of clsy, with soue
iisporsed suicrocrystalline gibbsite, :nd fine grained quartz
through wiiich wre scsttered occusional sharply defined fragrmants
of biuxite, consisting of gibbsite and limonite, and showing typ-
ical relict basultic texture. Thie extremely high silica, low
totol eluming, whd very low available zlunmina correspends well
with tas mineralegicel =ppearcnce, Tie high titwnie is not
readily explicable, however, Th~ titaniz must occur us finely
divided laucoxene, wm-sked by the clay minér:ls, or sbsorbed into
he clay.

(Sgd.) AUSTIN EDWARDS.
8.11.48.

XX
Tie term cliachite is used here in the sense of Rogers and Kerr.
Optical Mineralogy, McGraw:-Hill, 1942, to indicate an omorphdus
form of hydraoted alumina. Much of it is light colcured, waen it
probably approximates to gibbsite in composition, but some contains
& variable proportion of iron oxide and appears brownlish or redd-
ish.
It s=ems likely that there is & complete gradation from alumina-
gel to ferric hydrate-gel,
The term cliachite 1is intended to specify the material in which
alunina predominates over iron oxide. It corresponds to the
"amorphous bauxite" of some authors.
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