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BAUXITE RESOURCES OF THE NEW ENGLAND DISTRICT. 
NEW- SOUTH WALES. 

I. SUMMARY. 

The fnllo'tving tables set ;Jut 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 ec:':momic bauxite 
which are under the c~ntrol of the Australian Aluminium 
Produqtion Commission. 

The second table refers to other similar deposits 
which are mostly alienated, and which previously had been 
examine4 and reported upon by the N.S.W. Department of Mines. 
Table III comprises a list of localities examined by the 
Commission 'tvi th negative results or where the prospects were 
not sufficiently good to warrant acquisition _~f the deposits. 

The term IIbauxite ll as used herein refers to laterite 
of a composition which it is believed 't'Tould permit the extract­
ion of alumina on an economic basis. Strictly, the material 
contained in the reserves should be regarded as normal late~ite 
as the analyses quoted herein indicate. All laterites in the 
region are derived from basalt of Oligocene (?) age, and were 
formed, it is believed, 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). 

Locality. 

E~W.AVILLE 
Btrathbogie 

I NVERELL 
Nullamanna 

East. 

Champa~ne 

Lock~voodt s 

Parishts 

TOTAL 

TABLE I. 

BAUXITE DEPOSITS HELD BY AUSTRr~IAN ALUMINIUM 
PRODUCTION COMMISSION. 

Long Si2 Al 20
3 

Fe20
3 

Ti0
2 

Avail 
Tons A1203 (dry ore) % % % % % 

1,480,000 3.3 40.8 31.1 3.9 34.7 

650,000 2.9 39.4 29.3 4.4 36.1 

740,000 3.6 .38.8 29.5 5.0 34.0 

140,000 3.1 38.5 29.1 5.8 34.9 

4,755,000 3.2 38.6 30.1 5.0 33.7 

~,765,00O tons dry ore equivalent to about 
,800,000 tons moist ore in situ. 

N~O lOSS""" 

C'tvt. 

0,88 

0.77 

1.04. 

0.80 

1.00 
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TABLE II. 

BAUXITE DEPOSITS ALIENATED TO OR EXA~dNED BY :';:NTERESTS 
-OTHER. THAN AU8TRAL:';:AN ALm~.IiHm~ PRODUCTION Cmn'IISSION • 

Av. Nafio 
No. Locality Long Tons Si02 A1 203 Fe203 T~@ Al~03 10 S 

(dry ore) % % % ~~ 0 Cwt. 

EMEAVILLE. 
I (ll :.( 2.,. . ( 2) .( 2) ( 2) . (2) (2) ( 2) 

1. Strathbogie 1,300,000 4.4 39,.0 31.0 3.6 34.7 0.89 
2. Astley 2,280,000 4.0 39.2 

~: Lorna 1,420,000 5.2 40.3 
Scone 800,000 3.8 38.6 -9. E. Common 985,000 b.6 35.7 

INVERELL. 
( 2) 

( 2) 
( 2) ( 2) ( 2) ( 2) 

10. vlnde I s 110,000 5~8 39.5 28.0 33.1 1.4 

TINGHA, 
( 3) 

11. Ph. Herbert 10.1 43.1 
12. Ph. Clive 

1~0 ,000 
1 0,000 5.0 42.9 -13. 

14. 

No. 
15. 
lb. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. :;5. 
<-6. 

Tapner's Nf~ 
Ph ~ EhtTinton " 

2CO,000(2) 
6c l coo 

4.7 39.5 30.3 
5.5 40 ,0 

TCTAL 7,455,000 

Not 1 e sst 1an • 
• Figures by Australian Aluminium Production Commission. 
All other figures from unpublished report by 
F. W. Booker and F. N. Hanlon, Department of Mines, 

Sydney, 1944 - liThe Bauxite Deposits of the Tingha­
Inverel1-Emmaville District," 

(3).Deposit II. Reserves of economic bauxite have been 
calculated to be not more than 65,noo tons containing 
4.7 per cent. 8i02, 42 p0r cent. A1203' 30 per aent. Fe203. 

(4).Doposit 14. By rejection of high-silica material near 
the surfaco reseJ:,ve s rocome 50, ceo tons containing 
3.6 per cant Si02, 40.4 per cent A1203, 32.8 per cent. 
FC2C3, 31.7 per cent Freo A1203 soluble in NaOH. 

TABLE III. 

LOCALITIES SXAKi:NED BY AUSTR..!U.IAN 
ALm~Il~IUN PRCDUCTICNCCLLISSICN. 

Locality, 
Pindaro1 
ilJ'elllngrovc 
II Parran 
S'tV'Clnbrook 
ivandera 
Burgundy. 
McIntyre Park 
lJlcCosl\.t)rs 
Chorrytroe Hill 
l1t. Rus 8011 
Little Plain 
Stntlon 2 NZ 
Garley1s etc. 
Bundarra R)aCl. 

Tonna e and Remarks. 
- About 25,~O tons capping a steep ill 
- Very small, mostly residual brJulders only ~ 
- Very small. 
- ViJry small, 
- LOH gracle. 
- Small dOyosits, low Brade. 
- Small deposits, low grade. 
- AbDut 3(,000 tons in separate deposits, 
- 16o i ooc tons, relatively inaccess1ble. 
- Small, scattered depOSits. Grade too low. 
- Nil. 
- Very small. Grade too low. 
- Small scattered deposits of low grade 
- Very low grade. 
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A. Acceosibility. 

( See locality 
strategic series maps. 
H56.5, Zone 8). 

II. INTRCDUCTI(;N. 

plan herewith and refer to the 4-mlle 
~raftmH56/6 Zone 8 and Inverell 

The bauxite deposits of the New England district are 
easily accessible by road and all maJr:r dep'laits lie within less 
than 20 miles of a rail\-my. The nearest sea Dort fr:Jl11 which 
New England bauxite c6uld be shipped is Newca~tle ~llch involves 
long rail haulages as shown below :-

Depr.lslt RoaD. haul 
.. ) 

to Rail haul to 
rail"t'laY at Nel,Tcastle 

No. Locality. 

No. 1. Emmavl11e Deep"tvater 19 miles 349 miles. 
2. Campbell Inverell 9 " 412 If 

3. Champagne Byron 9 " 406 " 4. Lockt\Jf.H'd' s Byron 9 If 406 " 5. Parish's Byron 6-7 " 406 " 
The long haulages involved constitute a serious handicap 

to the ecanomic exploitation of the deposits. 

B. Topography. 

The \"hole of the area under discussion lies on the western 
slopes of the Great Dividing Range. The crest of the Divide 
crosses the south-east corner of the area covered by the l~cality 
plan (Plate I) l,,,here it attains elevations from 4,800 feet in the 
south to 3,6co feet in the east. 

From the WaterlDo Range the general level of the surface, 
Hhich is one of cc·na1derable relief, falls from 4,CCC feet t,) the 
valley of the MacIntyre R1ver with an elevation of 1900 feet at 
Inverell. 

West of the MacIntyre the surface has less relief but 
remnants of a basalt sheet form flat-topped hills ris1ng about 
150 to 200 feet. 

The ar,ca 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 re~ort signified 
lateritic material 5 feet or more in thickness which contains not 
less than 30 per cent ~lumina availablo to extraction by alkali 
without undue loss of alkali caused by the presence of combined 
silica or due to other causos. The saximum permissible loss of 
alkali rises with the available alumina c:nt6nt as follows ;-

Available A1203% 

· . . · .. · .. 
• • • 
• • • · .. 
• •• · .. 
• •• 

• . . .2 

· .. Ha 
td 

· .. · . . 
· . . . · .. 
• • • · .. · .... 
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Available Alumina.- is the amount of alumina extracted by 
9ressure cl1gesti')n \-,i th caustic Goda solution under condi tiona 
simulating those of the Bayer extraction process. 

Na20 Loss. The figures given uno.er this heacling express 
the 108s of alkali~ stStted 2>8 Na20, in hundred'ltJeights (112 lb) 
Dar ton (2,240 lb.) of alumina extracted. This unrecoverable 
B.l;mli remains in the insoluble matter (Ured mud") left after 
digestion of the bauxite with caustic soda solution, and is 
a measure of combined and opaline silica present in the 
original are. 

III. GENERAL GEOLOGY. 

The follot·ring succession 1s exposed \'1i thin the area 
covered by the locality plan (Plate I). 

Quaternary. 

Recent Unconsolidated alluvium - gravel, 
sand, etc. 

Pleistocene or Recent :' Silt and Clay. 

Tertiary. 

Pliocene (or younser) 

LOl!TCr 
Pliocene 

1-':iocene (?) 
r·:iocene or 
Oligocene 

Palaeo z-, ic 

Permian 

Permian LOtTer 
Coal Noasurcs 

LO'tvor Carbon­
iferous (?) 

Intrusive: 

Post-Lm"rer l 
Carboniferous (?) ~ 

Pre-LONer Coal 
Measures 

~ 
( 
( 
( 

Basal t. 

Clay, sand and loosely cemented 
cdnglomerate, lignite 
Basalt 
Recomentcd detrital laterite 
L':ttorite 

,Basult. 

Conglomerate and coarse gr1t 

Conslomerate sandst~ne, shale and 
coal 

Chert, tuff, quartzito, slate, etc. 

Granite. 

The gre.'lter part of the areCL uno.er cliscussion is 
occupied at the surface by Lower Carboniferous (7) roeks and 
acio. intrusives. 

Permiun f~rmnti0nG ~ccupy ~nly min~r portions of the 
area. At Arthur's Ser:1.t, 10 milos 11 1,)rth-vost fr'.m Bukkulla, 
the Ln""er C!)nl }I:casurcs unconf')rrll2.bly ~}verlic the C:.~rboniferou8 
bea.r;~·ck, and are in turn overlain unc,)nf r.Ji."!i1D.bly by a small 
outcrop of an~ular can~10morato and coarse grit bolieved to bo 
also of Perminn a80. At Arrauatta, 4 miles east I)f Oakivood, 
the coal measures, including a c0ul scam 10 f~et thick, outcrop 
in tho bank sf thc Eclntyrc Rivor and dip west at 600 • 
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iHdo areas, 'pE1,rticul().rly n')rth of the Severn R1ver and 
vleet of 'tvatcrlo'; Rnngc !:l,re covered by TertiD.ry basal ts. 
Ge!1erally tho (Ilder basal,t nGVJ remains as 1 ')11 hills capped 
't,ri th derived latcri to, ::md the younger bas(';1,l t occu:oies lOl'ler 
gr~"und nnd caps the higher hills in the vicinity of Invercll 
D,n cl. 0 akw') () 0. • 

Tho Oligncene bas~lt has c~vered Qn important deep­
lead, system at EmEltl.ville and TinghC'. ~~rincipally, ",here the 
leads have boon very extensively mined f~r tin. 

The laterito and bauxite ~ccurs ~nly nn the older 
bn,s[-1,lt as h-)rizontr:l sheets with an avor{".[!~e thickness sf the 
()rder 0f 20 'f0et. The pis')litic c:?,:qpinr~ ch,1j:,~),ct;';ri8tic of 
ferrugin0us lQterltes i~ present Qt'tmmiville but absent freD 
D0st othor deposits in the rogi~n SUC30sting that tha laterite 
surface was, in many places, subject t) c ,nsidorable er~sian 
b~fore the outp0uring 0f the Plioc~ne basalts. 

After the first period ~f vulcanicity in the Pli~cene 
a small accUf,1Ulation ~:f paludal and fluviatile sedir:'lCnt 
including lisnitic clay, sand and gr~vol f~rmed at l~w levels 
on the surface r)f t:'lC lava field, T~,~~ese sedir:1cnts, which are 
probCl,bly :)f L:)uer Pli-,cene 3.[;e, 't'!ore in turn c'vo:;. .. txl by basCI,l t 
in Upper Pli~cone, ~r later, time. 

IV. DESCRIPTION OF THE LATERITES. 

The three zrji1CS recosnisnblc in a c ,mpletc laterite 
prnfile J viz. ferruginous, Elottltx1 Ctnc1 pallid, nro not all easily 
distincuishable at the bauxite occurrences described herein. 

A sharply definod ferruginous z~ne docs not exist at 
Parish's and athor deposlts in proximity, but is represented at 
Emmavllle ancL TinC)1a by pisolitic ')re. 

At Emr,1aville thio c':;nsists :Jf closely packed dark red 
piso11te8, either l~ose nr set in a ferru~inous cement and attains 
Il thickness exc(',eding 20 feet (seo Part V sf this repe>rt). Nr)t­
withstandlng the doep c~lnuration it u£ually c~ntnlns :nly slightly 
hi8her ir0n c(:ntcnt th:.l.l1 the earthy bauxl to at Pt,~rish' s. 

Cl1omicD,l analyses indicate tlm t tho pl 8')li t1c 'Ire c'-,n­
sists essont1nlly ~f e mixture of alucinium tri-hyftrate and heDatite 
nr gJethlte with or without an approciable tlffiQUnt ~f aluminium 
r::()n':.hyc1rate, At DC·~Ylsi t C, Enm.'lville I the c')rny>'"lsl tion prJbably 
rnnses bet'tveen the f::)ll,::n,'Jing exampl os. 

Fur cent. 
4.5 

45 
13.5 
33.5 

4.5 

Per cent. 
5' 

61 
v. small 

( 28.5 
( v. srl1ll11 

5 

Thc earthy bc'.uxito, typical of P(J,risll's dep''';s1t, is 
Elainly roc:" ,1. n e:, br'-,l,.,rn in c",lour, :mel except f)l" a l1ardor surface 
cappinG n fow foot thick is s~ft and clay-like in appear~nce and 
crumbles ",:n expnsure t') the Hoather. 

. 
The ollica c,)ntcnt ('"1..ec11nes 'tvith (lepth tr) tho ka')lin­

lzac:' Z0no 't,Thero 1 t rises steeply as the fc,llo1,ving analyses 
illustrate. , " 



\ 

'+ . 

J 

- I 

+ 
PARISH'S AREA. 4COS/9COV1, 

DeDth Feet. Si0 2 A1203 Fe203 

From to % 10 ~{, 

Ti02 IGnition 
A 

Loss, 
~'~ ~-1 

if) 

2 7 9.4 46.6 12.0 

li 
11 ;:.8 49 6 11.9 

15 .5 4~.4 15.3 
15 19 1.5 42.9 

25'i 19 23 1.1 36.9 33. 
23 27 16.9 26.~ 35 •. ~ 
27 30 24.1 25. 31. 

6.0 24 • .7 
7.~ 26.~ 
7 t· 25., 

6~} 23.~ 
.2 21 •. · 

5.1 14 •. 8 
4.9 12.8 

C1 II"": ""E' S AREA. 2000S/3300l\f 

1.5 6 5.1 39.1 24.7 
6 10 3.8 36.6 2~.4 

10 i~ 2.1 34.7 2 .2 
14 2.1 34.3 31.9 
18 22 6, Llr 28.9 ~1·1.0 

3.7 22.1 
4,6 22.3 
5.0 21.5 
6.2 21.4 
5.0 16.6 

22 25 30 .9 28.2 31.~ 
25 27 28.6 26.6 26. 

4.3 13.9 
4.9 12.4 

It is eviclent fr('ll1 the fr)re£joJ.ng analyses that very 
little alumina i8 nresellt as monohydrate. Samn1es with low 
c·)]ib::'nec1 1.,rater c~~!1tent, hO'tvever, have been obtained from bores in 
the snuth-east corner of Block H, Parish's area (see Flates 9 and 
11), uhere monohydrate may constitute about 5 per cent of the are, 

The original texture of the parent basalt has been 
retained ncar tho basc of the bauxite with the rosult thnt tho 
~assnGc from bauxite to kao1inized basalt is not readily discernod 
by eye. 

A suite of sDocimons from Parish's area, collected by 
tho nritcr Faa submitted to the Council fer Scientific and 
Industrial Research for mineraBraDhic investigation, The resulting 
report, No.395, appears as an anpendix herewith. 

Noclular bauxi te which c1iff0rs in cl1.aracter from either 
tyne mentioned above occurs in a smnll fepcsit (No.le) four miles 
Host c.f Inverell. 

Thi s bauxi to bee,rs a resorJbln.nce to that of lvialaya as 
it cnnoists of alumincus nodules cmbodC'..ec1 in a 80ft earthy matrix. 
The nodules ranec in size up to ab0ut 3 inches diameter and contain 
about 70 per cent of aluDinium trihyar~to and 20 per cent 0f 
hye.rated lr::n 0,xide. The ~)rop'iI'tion I:f n':ldules contained in the 
r:;c..trix varics ~Iver n. trHtc ranee but probably avert1.ges less than 
50 por cent. 
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IY. DESCRIPTICN OF BAUXITE DEPCSITS HELD BY 

AUSTRALIAN ALUMI1\7IUIvi FR("DUCTION CClVihISSICN. 

1. Emmavillo. - No.1 Aroa; Strathboe;ie. 

A • S umm,"l.ry • 

A ~rJup af four laterite deposits occurs in lortions 
514, 513, 512 and 516, Parish of Scone, and Portions 70c, 699, 
703, 704, 38, 29, 35, 694 and 702, Purish ~f Strathbogie, all 
in the C0unty of Goueh. (See Pl~tes 2 and 3) 

The Broken Hill Fty. Co. Ltd. holds mininG lenses 
0ver tho greater part of tho laterite lying in P8rtions 512 
and 516, Scone, and Port inn 38, Strathbogic, and the Australian 
A1uminiu~ Prcduct10n C02missinn has secured Authorities to 
Enter v,vorin2.~ all signif ien.n'G :;art s :)f the remaininc; lateri te 
arcaS. 

The f,~·ur deposits are marli:ecl "A", liB", "c" ancl "D" 
rospectively on the D.cc~Jmpanying plan Hhich is t:) a scale of 
:'lno inch equals t'tv:) hundred feet. (Ple.te 2). 

The tr.rhr)le ()f dep'Jsit A is enclosed by B.H.P. leases 
No.565, 3109 and 3114. Deposits Band C, except for the 
Qxtreme nc,rthern end 'Jf the f':Jrmer, are held by the Aluminium 
C'lElmissiclU. Dep·-;sit D is sme,1l and has n~)t been taktln up. 

Sub-surf;~ce prospecting 'V1£' .. s conducted by shaft-sinking 
~nd in all 24 shafts were sunk ~n the areas and 15 existinB 
Gh~fts were re-sampled. Of these shafts 4 were put dswn on 
B.H.F. gr~und and throe old shafts within the Company's leases 
-")re re-sampl ed. Three nOlo'T shafts ano. f)ur olcl,.'nes rm grouncl 
~_~1de the B.R.P. an~ Commission holdings were also sampled. 

All the remainin~ sh~fts wore sunk ~n nroas that had been taken 
up on behalf ~f tho CommiSSion. 

The results 0f this 'Pr')s~ecting ;]'1"e surlln1nrised in 
TOoDle IV. 

B. Situati0n und Access. 

The d0'P,jsi ts '~'ccur Q.l ')nc; tho northern br:,undo'1ry of 
the Farish ~f Strathb0Cio, C~unty )f G)UCh, abJut 5 milos by 
r')QC, l,rest-s8uth-'t'rcst f1"':iIl; the viII ace r)f Er:1':it.1.villo. Tho nearest 
rci1way statinn is Dcep~ator, 16 miles enst fr~m EEmaville by 
::m indifferent (·r2:.vIJl l"'r:>ocl. All r0!J.ds in the locality are 
-:ro..vol surfacGcl and in p·):".lr c:)nc1i tion, t1.nCL traffic is subject 
~'1 interru1Jti,')n during lo'Jet 'voa'ther '''hen le'",T level bricl..~~es and 
:rirds may bec')r:le impassn'Jle temporarily. 

The road ~iGtance fr0m the bauxite deposits to Inverell 
~nd t~ Parish's bauxite aep~sit are 42 and 52 miles respectively, 
but a 8h~rtcr r0utc between the tw~ bauxite lucalitios via 
Jukkullo.. c)uld be ?ut into use. (See L0cality Plan. Plate I). 

C. Descript i'1n ~ .. f Ind.i vidual Dep-,si t s. 

i. DG12'~sit A. 

As the liil nornl ri,c\hts over this clop:Jsit are ali8nated, 
the description and-statement of res~rves will 'Je found 
in P2rt V ~f this rep~rt. 
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ii. Deposit B. General. Tho crenter part of this depos1t 
lies in :;::0rti:)n 7011, ~"';..rish 'f Strathb'-)?;io, 1vi th sruall 
extcnsi')ns, n-::rtho:r'ly int·-, :C-:)rti-)D 512, SC~"ine, tJ,nc1 "lesterly 
nnd s~uthorly int) :artlons 29, 35 ~ne 702, Strnthb0gie. 
Except for the small area lying in rGrti~n 512 and 
occupying'a reserved rond between I8rti~n 512 and 7C4, 
the (1.e1;'n8i t is held by the il.lU1T.;iniul".1 Cor.:!r,iiss1on under 
Auth~rity to Enter. 

The main part ~f tho dep~sit occupies a narr;w strip 
T:1CHSUrinc; 3,30(: f (Jet fr'Jf;1 nrJrth til south by a maximum . 
'tvidth at the centre ,)f ab~)ut 90(- feet. The t:,ta1 areE'. 
0f this b~dy is n~8ut 44 acres ')f which 25 acrcs arc 
unc:'cr1a1n by ec:~n()!i1ic bauxi tc. In acldi th.n t,,) this aroa, 
tivl') oi:1o.l1 tlre·1.S t('sothcr occupyin:; ab:)ut 5 acrcs, narr:)w1y 
separated fr~b the main area, Qnd lying in P0rti'n 29 are 
lncluc:'cd in the reserves ",f Depesi t B and are 'tii thin tho 
area taken up by the Aluminium·Commissi6n. 
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TA-::LE IV. 

NO. 1 AREA BA1JAITE :8EFOSITS (EllCAVIIJ.E). 

Fwnber of Bauxite 
j al,pprox. sflafts over-burden 

Deposit Area 
. Tons 8i02 A1

2
0

0 Fe ° Ti02 AV. Na20 loss gJ.vJ.ng 
Acres posJ.tJ. ve (2240 Ib) 2 3 A1203 ResuIts % 01. (;i d.. 

1° 10 1° % 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 3.2 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 42 0,000 

D 4 1 10C,000 5.3 28.6 31.2 3.9 33.8 1.04 18,000 

TOI'AL 2,990,000 3.8 40.0 31.0 3.8 34.8 0.90 1,592,000 

- - -

Reserves unGer control of Australian Aluminium production cornmiss ion. 

E 25.5 

I 
8 ?70,000 3.3 40.0 31.2 , 3.8 35.3 0.93 4 90,000 

C 25 6 710,000 3.3 41.7 30.9 4.1 34.0 0.83 420,000 

TOTAL 1,480,000 3.3 40.8 31.1 3.9 34.7 0.88 910,000 
1 ,-,--

I 
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Tw~ shaft Inca typlcal ~f Gectl~nG onc~untcrod in 

Qep~slt Bare Glven : 

DCT.)th Feet Field Descriptlon An:11ysls. 

Frof:! To 

eh2f~ NCI. 14 
2 .'.'11 

16(':':::N/8c:cw 
C 
2 
7 

12 
17 

21 

7 Fi801itlc l~terite 
12 ?ls-11tlc iatcrlte 
17 N:'·cLular lnteri to 
21 N0~ular lnterite 
25 Lnter1tlzed basalt 

4.7 
2.2 
2.2 
2.2 

14.8 

Shaft N('). Ie. 12CCS/3CCE. 

o 2 S"",11 
2 7 ?lso11t1c laterlte 
7 12 Fls~11tic laterlte 

12 17 Pls~11tlc laterite 
17 22 Pls~11tlc laterite 
22 25 N'!dulnr 1aterlte 

bCc,)ll11ni~: clayey 
25 26 Latcrltlzed basalt 

Al 0 2 3 

42.2 
4('.7 
42.2 
1.1·1.9 
36.6 

33.6 
33.9 
29.1 
25.8 
23.6 

I ,(;:nl tion 
-L:)88 % 

17.9 
18.e 
15.8 
16.0 

19.2 

31.2 
36.1 
39.9 
4('.5 
24.3 

30.2 
3C'.3 

3C.6 
29.2 

. 31.5 

eserV8s 
::..:.::.=.::....:...~~~".,;;;.,....:rn:'i-ir";.,,;;~.~~rrt-""!-n=t:'ffi':i'~..;n-n part '-: f c.:.epr) s 1 t B am":") un t 
tG 72:,0CO t0ns una~r ~44,CCC' cubic YQ~dG sf ove~-burden, and 
the tw~ small ~etncheQ nrens t~3ether c·)ntain 16c,ccC tons 
beneath 90,CCO cubic yards 0f ~verburden. 

The c0spositlon 0f tho tGtul t~nnn:e of cC0n~mlc 
bauxi~e in tho aeposit, viz., 8GC,.~:c tonG has boen c~mputed 
frC"Jn1 the lveir3htecl nver'').Ges i')f cnElposi to sac.plcs from 8 shafts 
C:i yen in the f~lln't"inc: Table V. 

T~iliLE V. 

GRr~ D"" r:., (}F R{UXITE. DEr'CSIT B. 

Shaft Thickness S102 A12f) F2 0 Ti~ Av. Na20 10S8 
~i'3 Nn. Foet. % ;0 II 

A12~3 
Cwt. 

14 * itt 2.7 1" 4 29.3 Ll. :3 36.5 c.75 fl·\.... •. 
8 15 3. C: .1-2. Q 26.3 3.1 36.6 C.72 

13 9 1.9 39.~ 33.1 3.6 37.4 c .48 
19 20 3.6 29. 33.8 3./]. 34.2 C'.~5 

Xlla. 1~ 2.2 g~:§ 29.8 3.2 11.1 .1 2. 2 
VIII 3.~ 34.1 /j .• 2 32.8 1.20 
VII 2t1- 3. .39.2 31.2 4.5 3~.~ C:.81 
VIla 18 3.5 ill.6 28.6 3.3 3 • 1.C3 
n 8n .~" . .., u .," t. '\, tons 3.2 L1 ,..... .--~ 

:,'. • l... 3,· .9 3.9 35.4 C.91 

Excl uc1in~~ Sha:f\t L~ 
77" .~("" tons 3.3 ilC • C: 31 .2 3.8 35.3 C.93 \. , l _ .. '., 

X Shaft 1/). is (:utsio.c the .~rea taken up ~~y A.A..F.C. 
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Overburden. The overburden ranges in thickness from 22 feet 
at Shaft VIn to 2 feet at Shaft 14, and a verages about 10 feet. 
The bulk of it consists of pisolitic or nodular and earthy bauxite 
of which no complete ~nalysis is available. The following few 
determinations are a guide to the composition of this material:-

shaft 
NO. 

8 

13 

nla 

6 

Depth Feet 

From TO -
3 8 

:3 13' 

5.5 11 

1 11 

Field Description 

pisolites and clay 

pisolitic laterite 

Hard mottled red and 
purple leteri te 

pisolitic laterite 

(a) Available AI~lina 

(b) Total Alumina 

S102 Ign. 
LOSS 

% (if 
(0 

N.D. I? .4 

N.D. 1?5 

N.D. 18.3 

19.1 
5.0 

==============~.-.~--~-~-====~~========--~=============== 

The t otul volume of overburden covering the b£luxite in 
deposit B is estimated at 534,000 cubic yards J of which 490,000 
cubic yards overlies the reserveS in the area taken up by the 

Aluminium commissi on. 

iii. Depos it c. General .• 

This deposit consists of three separate bodies of 
bauxite lying £llmost wholly in Portions ?OO,691J and 703, Parish 
of Strathbogi!3., and a bout 100 feet west :rromdepos it 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 hCls not been adequately def.ined and it is 
possible that somewhat larger reserves exist than has been computed, 
but the area taken up by the commissi on is adequate to contain 
£lny northern extension which may exist •. 

The principal bauxite zone occupies an elliptical area 
of 17.5 acres, 1200 feet from north to south by 800 feet wide. 
The two smBll detached areas in Portion 700 total about? acres, 
but the north-western body may be larger than the area whfu h has 
been used for purposes of calculation. 

This deposit is characterised by the presence of a 
higher proportion of pisolitic laterite than either 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 SiO A1203 Ign. Av. N8Z0 loss 
2 Loss A1203 From To % cwt. 

.L 

Shaft NO. & co-ordinates Ix/2250N/3~?5W • 

0 2.5 Timber (inacoessible) -
2.5 7.5 Loosely cemented 

10.lx 42.8x pisOlitic laterite 21.9 32.2 1.98 

7.5 12.5 Loosely oemented 
pisolitic laterite 10.2x 40.0x 20·.3 35.1 1 .• 37 

lZ.5 17.5 Loosely cemented 
40.Zx pisolitic laterite 6 OX l? .Z 33.7 0.90 .. 

1?5 22 Loosely cemented 
pisolitic laterite 5.0x 4Z.0x 3.7 .34.4 0.38 

Z2 Bottom of shaft 

?5 22 composite sample 5.7 42.5 20.6 34.0 0.94 

x Determinations marked x taken from Booker and Fanlon 
OPt cit. 

Shaft No. X 
~.-

2050N / 21? 5W 

0 5.5 Timber 

5.5 10 Dense ferruginous 
laterite Z2.8 3?3 0.85 

10 15 Ditto with inter-
stitial red earthy 23.0 36.0 0.92 
matter 

15 19.5 Ditto. becoming 
softer and less 
ferruginous 

19.5 Bottom of shaft 

5.5 19.5 composite sam.ple 2.5 41.0 23.Z 36.8 0.83 

Shaft NO. Zl 1200N/2000Yf, 

0 4 soil and br own clay 
4 8 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 l? .3 31.0 1.88 
18 22 ,11 tf " 18.3 34.5 0.76 
22 26 o't It " 17.9 31.6 0.4? 
26 30 tt ft " 16.5 31.9 0.56 
30 34 n ·n if 16.6 32.9 0.60 
34 38 " " vr 18.3 32.1 0.60 
38 42 I' \I It 23.1 39.8 0.50 

18 42 composite sample 2.5 42.? 18.4 33.? 0.60 
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Depth Feet Field Description Si02 AIz03 Ign. AV. Na~o 
Loss A1203 10 S 

From To· % % % % cwt • 

Shaft NO. n. 480N/2050W. 

° 1 Loose pis ali tes ) 
1 2 Red earth with few) 15.9 29.4 

pisolites ) 
a 3 Laos ely ceme nted ) 

pis olites ) 

3 8 Ditto ... 17.Z 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.Z 33.9 0.45 

pisolites ) 

23 Bottom of shaft 

3 23 composite sample 3.4 44.6 17.0 32.1 0.86 

Reserves and composition of Baux~ 

From the results of sampling 6 snafts, it is computed 
that Deposit C contains not less than 710,000 tons of economic 
bauxite beneath 420,000 cubic yards of overburden. 

It is probable that a ddi tional sub-surface sampling 
might show a limited extension of bauxite to the north of the indi­

cated limits, and it should be noted that the old shette which were 
re-sampled (NO. IX, X and n) finished in fairly high-grade' bauxite 
and presumably dId not penetrate the entire thickness of are. It 
is felt, there fore, that the tonnage estimate ment ioned is perhaps 
cons erva ti ve • 

composition of the bauxite reserves has been oomputed 
from sampling results as shown in Table VI. 

TABLE VI. 

GRADE OF BAUXITE..-. _ .... D ..... E.-..P .... OS,;,;;I;;..;T ........ C ..... 

Shaft Thickness S10a AIZ03 Fe203 Ti02 Avail Na 20 loss 
No. Feet . Al

i
03 

%- % % cwt. % 
IX 14.5 3.7 42,5 29.2 3.6 34.0 0.94 
X 14 2.5 41.0 27.8 4.7 36.8 0.83 
21 24 2.5 42.7 31.6 3.6 33.7 0.60 
15 30 4.0 38.7 32.8 4.9 34.0 0.90 
XI 20 3.4 44.6 31.3 3.6 32.1 0,90 

710,000 tons 3.3 41.7 30.9 4.1 34.0 0.83 
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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 nodular 
and earthy, laterite, and the total volume amounts to 420,000 
cubic yards. 

I V • De p os it 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 tile 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/IOOOW) yielded the followi ng results on analysis 

--
Depth Feet Si02 Al 03 Fe203 Ti02 AV. Na ° 2 Ale03 lo§s 

From To % % % % % % 

3 8 6.7 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 38.3 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 38 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 

--= -- = 

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

TABLE VII. 

GRADE ·OF BAUXITE. DEPOSIT D.!..-,. 

Tons 8i20 Alz03 Fe203 Ti02 .~v~ Neo~ overburden 
A12Ci> 3 los 

1~ % % % % cwt. cu. yds. 

100,000 5.3 38.6 31.2 3.9 33.8 1.04 18,000 

or 40,000 1.8 38.5 34.9 4.7 36.4 0 .• 36 45,000 
.. == 
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2. J]IVERELL - NO. 2 .Area ;'Nullamanna East". 

A. summa El.!.-

A lateritio deposit lying just within the northern 
boundary of t he parish of campbell, county of Gough in portions 

215, 216 and 222 • 

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

The bauxite occurs in a narrow body more than 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 faulting. 

An extensive sub-surface prospecting campaign showed 
res erves amounting to 650,000 tons of the following compos it ion: 

3 .O~b Si02 
40.~ A1203 
29 7°1 Fe203 • 70 

4.4% Ti02 

36.0% Available A1203 

---------------------------
B. Situation and Aooess. 

The Nullamanna East deposit lies 9 miles north from 
Inverell by road and about}, mile east of the Inverell to 

'><0 

Emmaville road some 2 miles south of the village of Nullamanna. 

C~ Description of Deposit. 

The plan (Plate 4) and sections 'Plate 5} indicate 
the t opographioal features .of the area and show that the main 

body of bauxite forms the orest of a 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 that bounds the deposit on the south. 

The downthrow of the t rough is about 20 feet and 
its width 200 feet. A small block of laterite whioh 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 sInall gully eroded along a fa ulted 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 th~n. 

There is no pisolitic zone in evidence; the laterite 
oonsists of brown, red and grey earthy and massi ve material 

with irregular bands and patches of hard limonite. 
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Three shaft logs with partial analyses are given to 
indicate the ne;ture of the laterite. 

Depth feet. Field Descr.iption. Igrt • AV. Na
2

0 loss 
loss A1~03 

From TO. % cwt. 7Q 

Shaft 00/900W 

0 5 Hard brown ba uxi te 23.0 34.8 0.94 
5 10 Hard brown beuxite 24.5 40.0 0.78 

10 15 Herd bravn bauxite 23.7 40.7 0.42 
15 20 Greyish brown frieble 

bauxi te 24.7 41.3 0,34 
20 25 Ditto 22,4 33.9 1.60 
25 27 .5 Ditto 27,3 34.2 0.91 

27 .5 Pessing to d~composed 
basalt 

--------~--------------------------------------------------------
0 27.5 composite Sample . 2.8% SlO~; 41.0~~ A12Oi ; . 

26 • 27~ Fe 2 3; 37 ,3% AV. 12°3; 
0.79 cwt. NaZO loss. 

Shaft 800S/00 

° 
3 Soil end rubble .... 

3 8 Brown nodular bauxite 23.6 33.9 0.71 
8 13 Grey and brown nod uler 

bauxite 24.3 35.0 0.56 
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 Samplecl 
-------------------------------------------------------------------

3 

° 4 

8 
12 
15 

21 
27 
31 
33 ... 5 

18 composite sample : 

Shaft 1200S/1400E 

4 Dark red earth 
8 yellow earth with red 

nodules 
12 Ditto 
15 Dark red earth 
21 Red earth with red 

nodules 
27 Ditto 
31 Ditto 

33.5 ~ottled red clay ) 
35 Eottled yellow clay) . . 

12.8 

21.1 27.6 
24,3 38,1 0.74 
23.8 37.2 0.65 

23.3 36.9 0.58 
22.4 37.0 0.50 
23.4 36.7 0.60 
14.8 

-------~-~--~--~-~------~~~--------------------------- -------------
8 3i composite sample:· 2,0% 8102; 38.4% A1203 . 

31.6% Fez03, 36.4% AV. 112°3 
0 •. ;34 cwt. Na20 loss. ' 
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The bauxite zone contained in tbe main body of 
laterite is divided by a low-grade zone near the western cnd. 
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 eQstern area. 

TABLE VIII. 

NO. of Tons Sl 02 AIz03 FeZ03 Ti0 2 AV. NaZi) 
Shafts Al~03 sampled. % % % % 

loss 

cwt. 

2 55,000 2.9 40.0 25.8 4.5 36.8 0.79 
12 550,000 2.9 39.3 29.7 4.4 36.0 

2 45,000 2.8 39.6 28.1 4.7 36.2 

overbu~. 

It is E. stimated that the three ore-bodies listed 
above are ov,erlain by the following volumes of overburden 

TOTAL 

1. 
2. 
3. 

2;500 cubic yards 
200.,..000 cubic yards 

6,000 cubic yards 

208,500 cubic yards 

0.77 
0.77 

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

3. INVERELL. No.3 Area. Champagne. 

A. summary. 

The Champagne late~ite deposit lies north-east from 
the village of Oakwood in portions 72, 73, 74 and 75 parish 

of Champagne, county of Arrawatta. A.smaller deposit in 
Portions 79 and 80 is not described. in this report but is 

Shown on Plate 6. Sections of the main body are 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 OVGr areas of Z2.5 and 2.5 acres. overburdenia 
shallow, ranging from zero to 12 feet and 5veraging 4.5 feet. 

Testing at 2:7 points wi thin the bawd te 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 
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B. Sit~mtion and Lccees 

The deposit is accessible in dry weather by about 
1~ miles of rOBd from Oakwood. The track is quite impassable 
when wet. 

c • Description of De~osit. 

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

TO the west and south, the bauxite outcrops on the 
slopes of a wide gully which has cut down through the laterite 
profile to the parent basalt. On the north and east the later­
ite thins and passes under basalt. 

Three shaft logs with partial analyses showing the 
SUdden passage from low silica bauxite to kaolinized basalt are 
given. Thc deccptive apvcarance of the bauxite is well exempli­

fied by thc last log which is ::::uot6d in the original terms 
applied by the foreman. 

Depth Feet Field Description Si02 A1203 Fe
2

03 Ign. Avail. Na 0 
10~s LOSS A1203 

% % % % % cwt. 

Shaft 300N/500E 

0 3 Nodulor laterite with 7.1 I7.:f:· 1'7. 
UU.U 33.3 19.4 

grey earthy matrix 
3 8 Grey ba uxi tc 5.7 39.6 26.9 22.6 
6 9 Grey b8uxite 3.6 42.4 24.4 24.2 
9 12 Grey ba uxite 3.2 44.6 21.1 25.1 

12 15 Red ba uxi tG 2.9 45.0 20.9 24.7 
15 18 Granular grey bauxite 2.3 38.3 31.9 21.9 
18 21 Granular grey bauxite 2.1 37.5 31.9 22.1 
21 24.5 Soft 68rthy beuxi te 

p8ssing to <day 1.9 35.3 35.4 20.8 
24.5 ~\,~'c C) the re d basalt Not tl"ompled 
----------------------------------------------------------------------

6 24.5 compOSite sample .. 2.6 40.1 26.9 35.7 0.76 

Shaft 00/300E 

° 3 Bauxite nodules in soil 
9.1 37.5 26.8 21.4 31.1 

3 6 Hard rcd bauxite 5.6 39.9 27.4 22.2 35.2 
6 9 soft red 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 b8uxi te 3.1 39.5 28.3 22.9 37.6 
15 18 Light red bauxite 1.8 38.0 30.1 22.7 36.5 
18 20.5 '"leathered basalt 13.0 
--~~-------------------------------------------------- ---------------

3 18 composite Sample 4.3 38.4 29.1 22.0 32.8 1.28 
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Depth Feet Field D6scrij2tion Si02 A1203 Fe203 Ign. Avail. Na20 
LOSS 

From To % % % 
Loss Al~03 

% ~o cwt • 

Shaft 300N/700E 

° 3 Nodules of bauxite 
in r cd soll 6.9 36.0 39.0 22.5 30.8 

3 6 soft grey olay 3.7 36.4 32.6 22.3 32.6 
6 9 Soft red olay 3.9 34.3 35.3 20.3 30.1 
9 12 Soft red' clay 3.8 36.8 32.7 21 .. 4 34.5 

12 15 Soft dark red olay 2.9 36.'7 ::'>2.'7 21.4 33.'7 
15 18 soft dark red clay 2.9 36.2 32.9 21.2 33.,1 
18 20 Dark red clay with 

seams showing 
basaltic texture 16.'1 

----------------------------------------------------------------------
3. 18 Calculated av€rage 3.4 3fl.1 33.2 21.4 32.8 

Tons 

Proved reserves of economio bauxite are given in 
Table IX. 

TABLE IX. 

GRADE AND TONNAGE OF BAUXITE 

A1
2

0
3 

Fe 203 Overburden 

% % cu. yds. 

38.8 39.5 5.0 34.0 1.04 180,000 

r 

D. overburden. 

The overburden consists wholly of sub-standard laterite 
with the exception of a fe", inches orred soil mixed with fragments 

of laterite. A number of analyses of overhurden material shows 
approximately the following composition 

SiO 5.7 to 10.47b 
Al263 31.8 to i1 .. 0.~'a 

F6203 24.6 to 36.0% 
3.3 to 5 9.-1 Ti02 • 1<J 

Avail. A1203 17.6 to 34.6%. 

'. 
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4. INVERELL. No.4 11rea. Lockwood's. 

A. Summary. 

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

county of ArrawDtta. 

. The zone of econom.ic bauxite wi thin the deposit occupies 
a r ectangular crea measuring Elbout 800 feet from north to south 
by 350 fGet Wide, by an av€rage thickness of 9.5 fCGt. 

This small areo was thoroughly tested with eight shafts 
yielding positive results and 11 shOWing thin bauxite or uneconomic 
material round the mergins. 

proved reserVGS of Gconomic bDuxite amount to 140,.000 
long tons oontaining 

3 .l~~ 

38.5oJ; 
a9.1% 
5.&~ 

B~ Situation and Access. 

SiOa 

Al2?3 
Fe 203 
TiOa 

Lockwood t s deposit lies about! mile north-west of Parish t s 
and two miles Gost from the village of Oakwood. Aooess is provided 
by an indifferent road from Oakwood suitable for dry weather use 
only. 

c. Desoription of Deposit. 

The laterite cops a small hill truncated at the northern 
end by a scarp Which f211s stceply to 45 fGet beloW tho crest level, 
To the east end south the s lopes or 13 gent le, and on the west the 
hill is separated by a saddle from u smaller prominence whioh is 

copped with basalt end h8s a narrow outcrop of leterite clong its 
northern flank. 

Nopisolitic luterite or bauxite occurs in the deposit, 
most of the material is dense red laterite containing up to 
35% F6a03 or grc1nulur beuxitc retaining rather indistinctly the 
texture ottho parent o8salt and containing from a.9 to 5.3% SiO 

and from 32.5 to 4~.4% hla03. a 

Tonnage, composition and volume of overburden oel1c ulatE.,d 
from the results of channel sampling in 8 shafts arc given in 
TobIe X. below :-

TABLE X. 
I -

Eo uxi te pverburden 
Tons -

8iOa 11.12°3 Fe203 . TiOa ~v. NaaO ou. yds, 
~203 loss 

% % % % % Cwt. 

~40, 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 s01l and boulders 
averaging 2 feet thick ubove low-alumina laterite whioh ranges in 

thickness from zero to 9.5 feet. 

Typical composition of the laterite which constitutes over­
burden is : 

5. INVERELL. 

A. Summary. 

7.1% 
33.2% 
33.2% 

6.2% 
19.61S 

26.2J{0 

S102 
AlZ03 
Fe Z03 
Ti 02 
Ignition loss 

The deposit known as ;'parish's;' occupies an area of 
approximately 2 800 by 1,000 yards in Portions 114, 115, ?9, 67, 

66 and 52, Parish of Byron, county of Arrawatta, and constitutes 
the largest proved body of economic bauxite known in Australia. 

Of the total area occupied by bauxite approximately one 
half ha s been covered by basalt of a thickness known to exceed 
40 feet which\vwas extruded during pliocene time a fter the process 
of lateritization had reached the stage represented by the present 
bauxite-laterite bodies. 

For the pur pose 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 uni.:,erlying 
basalt have been excluded from the I' eserves. 

VGry thorough testing by 811aft-sinking and boring proved 
reserves amounting to 4,760,000 tons of dry ore of the following 

. comppsition 

3.2% 
38.6% 
30.1% 
5.07~ 

33. 7~h 

S10Z 
AIZ03 
Fe 203 
TioZ 

Available A1203 

1.00 cwt. Na
2

0 loss. 

B. Situation and ACCE3S~. 

The south-western extremity of the deposit in portion 79 
lies on the northern side of t be Inverell-YGtman rOCld within two 
hundred yards of the loth lIli1e post from. Inverell. 

C. Description of~eposit. 

T~:"e deposit forms a roughly rectangular mass measuring 
Z,800 yards from south-west to north-cast by an average width of 
8 bout 1,000 yards. 
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n;xcept "for a SIlla 11 outlier in portion 57,: the deposit 
is bounded on the south by the channel of APpletree Gully which 
has cut through the pliocene basolt to reveal an older valley 
Partially filled with r6cemented detrital bauxite. 

The bauxite outcrops in the banks of APpletree Gully and 
of lat eral w atercourses "~vhich drain southward from the crest 
of thE. deposit. 

TO the north and north-west, the Bauxite passes under 
pliocene baselt, and sub-surface prospecting was not continued 
in this direction. 

Depressions in the surface of the laterite caused partly 
by erosion c:md partly by faulting have ocen filled with thE;; 
youn@er besf:.llt, ane, these aredS have been >artly explored by 
001' ing. 

The purent basalt, believed to be of Oligocene age, is 
eXIJOsed OVt.;T relatively smsll areas on the northern.:,c eastern 
and southern murgins of the deposit. 

Ebnd specimens of the bauxite do not show great vc.1riation. 
Tho dominont colour of tLe are is brown and brownish-red, and the 
hal'dness r[:tnges from 8 friable earth to [l moc~Gr8tely hard, 
tough rock which may be broken vv1th El hummer without much diffi­
culty. 

The mineral composition is not apparent to the unaided 8ye. 
:n the main, the ore consists of [1 dull earthy mass, which may 

show minute crystalline flakes of gibbsite, and close inspection 
may reveal ncurow veinlets end cavity linings of gibbsite. 

SoIl1e of the bauxite hes a fragment81 appGonmce due to 
irregular distr ibuti on of iron. Near the base the bauxi to 
exhibits a granulur texture derived from the parent basalt. 

Numerous analyses indicote that the ore consists of 
a mixture of clay, gibbSite and ferric oxide, leucmxeneand 
ilmenite, with minor amounts of boehmite, and limonite. 
usually combined water is present in sufficient amount only to 
satisfy the gibbSite moleoule and it is evident that most of 
the iron is present as anhydrous ferric oxide. 

At least some of the bauxite in APpletree Gully is r6-
cemented detritus. One shaft sunk in this material showed it 
to be b610w economic limits. 

A totol of 342> shafts and bores V1!ere sunk on the deposit 
including mony sunk through the younger basalt into laterite 011 
bauxite. 

The grade and tonnage figures here given have been c~lcu­
lated from resl,llts obtained by SEllllpling l?? shafts Dnd boreS 
which gave positive results. 

The sub-surfocc prospecting shov:;ed the economic bauxite 
to ho vc 6 maximum thickness of 30 feet Dnd to overage 13.9 feet 
thick o~er a total area of 1511 Dcres. It was found that much 
sub-standard L.iterite occurred round the margins of the outcrop, 
6sp6ciclly in thc southcrn, eastern ond northern qU£lrters. 
~ few small outlying outcrops of 18teritc were tusted and olso 
found to bG below accepteble c"rode. 
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The ftictor for computing tonnage v~as determined by 
mcc.lsuring the volume occupied by a weighed samplc freshly cut 
from a sha ft. Duplicate samples ytclcked in air-tight jars were 
sent to the laboratory for dGt€rmination of moisture 8nd specific 
grC:l vi ty. It Vv LiS found th8 t the mois turl;; content showed Cl range 

from 9.4 to 17.0 per cent and averaged 13.5 per cent. Specific 
gravity of dry ore ranged be t'ween 2.23 end 3.3 Field d6tcrruinat-
ions of dens i ty showed a similar range:. and aV6rag0d about, 136 
pounds of moist bauxite per cubic foot in situ. 

This figure is equivalent to 1.6 tons per cubic yard 
and this factor has been used for computing the reserves of moist 
ore containing 13.5 per cent of frce water. It is t~ be expected 
tl1<::t the moisture content will show much variation from place to 
place within th6 deposit according to the drainage conditions, and 
that there will also be mark6d sCE!sonal fluctuations. Any figure 
which is accepted for moisture content is at best an approximation; 
neverth61ess the application of on allowance for moisture enheno6s the. 
Qccuracy of the tonnagG calculution. 

, 
For convenience in calculating results os the work pro­

grGssed the whole outorop area was divided int 0 square blocks 
with sides measuring 1,200 fcet inlength. Some of these squares 
WGre found to oontain no economic bauxite, but 8 total of fifteen 

'includGd reserV6S ranging from 18,000 to 611,000 tons of dry ore. 

The totel reserves for the w hole of Ferish's dG,iJosi t 
are:. set out in Tcble XI in which the separate results of each 
block arG given to provide an indication of the ranges of com­
position encountered. 

Overburden. 

The scilient figures for overburden are given in Ta ble 
XI fDom whio~ it will be seen that the rutio of overburden to 
bauxite is about 1 to 2.5. 

This overburden consists mainly of 8ub-st~mdard laterite 
but also includes weathered basalt in the marginal areas. 

Two sCim1l1es of loose CElrthy overburden from immediately 
below the surface were submitted to anE!lysis with the following 
results : 

Si02 A12°17. Fe 20
3 Ti.°2 Ign. P 03 Ave11 ° 

% % .:J % 'Yo LOSS 2 % 2 3 
% % 

1. 4.0 35.5 35.2 3.1 21.0 0.29 29.8 

2. 9.3 31.3 34.1 4.4 19.1 ,tt 0.35 21.0 

o 
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RESERVES PARISH'S DEPOSIT. 

- : 

B A U X I T E. 

Analysis 
AveragG 

Block Tons. Thickness -'--- ~6et-:-- Si02 A1
2

0
3 

F6
203 -- % % 

-
A 200,000 19.7 3.0 38 89.1 

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 39.7 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 ,:3~w2 30.2 

K 18,000 9.0 4.0 37.5 ;39.'"5 

L 23,000 12.0 4.6 37.5 28.7 

M 81,000 11.0 3.7 38.7 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 38,8 29.9 

Q, 100,000 12.0 2.6 37.4 32.6 

4,755,000 14~25 3.2 38.6 30.1 

I -, ----



TABLE XI. 

RESERVES - PARISH'S DEPOSIT~ 

-... -- . 
BAUXITE. OVERBURDEN. 

Max. 
~ ________ An __ I)_1_3?_S_iS _________________ thickness 

feet. 

Ti0 2 Available Na ° loss 
1 A1203 

2 ';0 cwt. 
~ 

4.6 34.3 0.90 11 

4.3 32.8 1~23 12 

5.3 32.7 1.03 12 

4.8 33.4 1.21 14 

5.2 34.1 0.91 10 

4.8 33.8 0.99 15 

5.3 32.1 1.11 14 

5.3 34.1 0.78 12 

5.1 31.7 1.32 2.5 

5.5 32.1 1.66]( ° 
4.8 33.2 1.10 5 

4.8 32.9 1.42 13.5 

5.2 33.5 0.84 14 

5.1 34.1 0.79 13 

5.6 32.9 0,90 10.5 

33 7 .on 15 

Average 
thIckness 
-feet. 

5.4 

6.4 

9.4 

7.3 

5.7 

3.5 

6.4 

5.5 

2.5 

0 

4.0 

?? 

5.? 

4.1 

8.2 

cubio 
yard's. 

40,000 

175,000 

97,400 

119,000 

120,300 

93,000 

151,700 

153,000 

2,000 

23,700 

148,000 

150,400 

?? ,600 

48,500 
---"-"-

.. 5 ,75 

1[ The figures for Block L are the rGsult of analysis of single com­
posi te sample. The ave rage calculated from analys.s of the 
three samples from which the composite was made, ie :-

S10 • •• • •• · . . 4.5%. 
AlzB

3 · .. · .. • •• 38.4%. 
FC203 • •• • •• • • • 28.5%. 
Ti02 · .. • •• • •• 5,7%. 
Ign. loss • • · .. · .. 22.5%. 

Av. .A1203 • • • •• • •• 33.9%. 
N1l 2O loss , . · .. • •• 1.34 C\'I,t. 
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V.. BAUXITE DE:t'OSITS .tJ.I:8NATED TO IETERESTS 
OTHER THJ.N AUSTRALIAN JiLmUNIUM PRODUCTION 

C OOflSS'ION • 

1. EJ'vID:AVILLE. No.1 Area. Strathbogie. 

A. Description of Deposit A. 

Two leases numbered 565 and 3109 held by the Broken Hill 
Pty.co.Ltd. enclose this deposit which straddles the boundary 
betw€.en the Parishes of Scone and Strathbogie. 

The accompanying plan (plate 2) gives ~tdit:::nt information 
including topographical form, positions of shafts, 168ses, and 
parish boundaries. 

The surfaoe of the deposit is c overed by thin reddiSh-brown 
soil containing fragments of laterite immediately overlyhng 
pisolitic or hard nodular laterite. 

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

Depth Feet Field DeScri.l;t ion Analysis 

From To SiO 
2 

A1203 Fe 0 
2 3 

% % % 
0 3 Red soil 
3 8 pisolitic laterite 16.7 35.5 26.7 
8. 13 pisolitic laterite 5.6 38.9 32.3 

Avail. 
Al 03. 

~ 
24.9 
33.8 

13 18 Brown nodular latGrite 4.4 39.8 32.9 34.9 
18 23 Brown nodular laterite 4.6 37.3 34.0 33.5 
2 r

' .:> 28 H8rd brown laterite 4.0 34.3 37.8 32.1 
28 31 Hard brown laterite 3.5 40.4 29.8 36.5 
31 3Z: Lateritized basalt 12.1 34.4 32.8 21 •. 8 

8 31 Composite sample 5.1 36.9 33.3 32.2 

All samples from this shaft between 8 feet and 31 feet 
WGre found to yield sufficient ·,,'ovailable alumina~i with low enough 

SOd3 consumption to come by 8 narrow margin within the commission'S 
definition of economic bauxite and f or the purposes of this report, 
all IDBterial of similar composition will be referred to as 
ferruginous bauxite or simj.jly bauxite. 

It will be noted iDom the sections on plate 3 that the 
pis oli tic zone lioes not extend t a the so uthern margin of the deposit 
from whence it has been removed by erosion. 

Reserves and composi ti~m of Bouxit~ 

Experience of other laterite bodies wi th bauxitiv zones 
within them has shown irregularities of form which preolude _ 

highly accurate computation of reServes in the absence of closely 
speced controls. Perusal of earlier parts of this report dealing with 
other more exhaustively tested areas and reference to the cross­
sections on the accompanying plates will have made this point olear. 

It will be apparent that the accuracy of the GstiItl8tion 
of both volume and composition of the ore-body \liill be proportional 
to the number of points tested in any gi ven area. 
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In this present instAnce, the testing has been more 
limited than that applied to other C:ire8S and consequGntly it is 
probable thut further 'Work ...... ould reveal the presence of lerger 
reserveS than the figure h8rt::in given, viz. 1,300,000 tons. 
FOr example, it hbs beeIl€Ssum6d on the negative evidence provided 
by one shaft clt 200N/2450E that deposit J ... does not extend oasterly 
bsyond 2400E, whereas it is yossible that 0 narrow tongue of 
bauxite may extend at least as fur as 3800E incrsasing the reserves 
by soms 300,000 tons. 

For the purpose of' calculating the reserves it hea been 
assum(;d that the bauxite zone is h:nticu1ar in sGction and has 
an ave:rage thickness of 10 feet. on this basis the volume of 
Gconomic bauxite amounts to 880,000 cubic yards equivalent to 

1,300,000 long tons. 

The compOSition hos been computed from weighed averages 
of composite smnples from Shufts III, 16,? Gnd 5. These IJnalytica1 
rbS ul'cs ore set out below in TQ ble XII. 

TABIE XII. 

GRADE OF BAUXI'IE. DEPOSIT A. 

---- -- ---
Shaft Thickness Sl02 A1203 Fe203 Ti02 AV. Na

i
o 

-~ FG6t. Al~03 10 S 

% % % % Cwt. -
III 30 2.1 39.2 33.9 3.5 33.8 0.54 

16 23 5.1 36.9 33.3 3.4 32.2 1.21 
7 20 ?5 38.3 2?8 4.0 35.8 0.90 
5 15 3.8 42.4 25.9 3.? 38.4 1.18 

1,300,000 tons 4.4 39.0 31.0 3.6 34.? 0.89 
,0- ==: ; = 

overburden. 

The overburden consists of thin soil and laterite which 
:Ls below the economic limits and cannot be regarded as bauxite. 

The soil, which consists of reddish-brown pulverulent 
material containing abundant fragments of laterite, does not 
exceed a thickness of :3 feet on the crest of the deposit but 
may be thicker on the slopGs. No analyses of th:Ls material hElve 
bOGn made. 

The rGmainder of the overburden consists chiefly o~ 
pisolitic bauxite of which an analysis is given in the Shaft log 
quoted above. 

The overburden covE-I'ing de peE it A 
of about 15 fcet, and aVerage about 7 feet. 
of overburden above the bauxite is 6 stimated 
yards. 

has a maximum thickness 
The total volume 

at 520,000 cubic 
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2. EMMAVILIE DISTI.UCT. Area No. 6 j~stl6Y. 

This depcsit consists of eight separate flat-topped 
hills capped with bauxite lying in Portions 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 39 miles. 

The Broken Hill Pty.Co. Limited holds m1n1ng 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. 

Analyses of samples showed compositions ranging from -

1.6&/0 S102 45 .47~ A1Z03 
to 

17.1% Si02 30.2% A1203 

It is estimated that the total reserves amount to 
lz780 1 000 tons containing '-. 

39.2% 

inEddition 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 li060,000 
~ of economio bauxite of which 640,000 tons is aliena edt 

3. :·E!I!ITI·1AVILLE DISTRICT. ~~? Area~. Lorne. 

, This deposit lies in portions 29, 31, 32, 37, 36 and 
34, parish of Lorne, and portion ll, parish of Lockerby, county,) 

of Arrawotta, in a relatively inaccessible locality 45 miles 
by road from Deepwater, 

The bauxite-bearing areas are held under lease by the 
Broken Hill pty.co. Limited. 

~he deposit forms three flat-topped hills oapped with 
tubular and pisolitic laterite. 

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

and 30.8% 
and 45.1% 
and 39.3% 

and averaging about -

40.3% 
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4,. EMMAVILLE DISTRICT.. 'NO. 8 Are·;;.. Scone. 

NO. 8 Deposit lies about 2 miles south-westerly from 
Erumaville and about I~' miles east from No.1 Deposit in :portions 
520 and 521 parish of Scone, county of Arrawatta. 

TLe deposit forms a rounded hill wi th 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 thiok at the eastern end and a 
ahaft sunk from near the crest of' the hill pene.trated 43 feet 
of bauxite and bottomed in materialffisaying 2.7% SiO , 33.3% 
AIZ03' 36.9% Fe

2
03 • 2 ' 

The eastern extremity of the deposit is partly covered 
by a mining tenement M..L. 18. 

positive results from four shafts enabled the Mines 
Department to compute reserves as 800,000 tons of the following 
COlilposition :-

% 
33.2 
38.6' 
3.8 

31.1 
4.1 

- 23.1 

5. EMMAVILLE DISTRICT. No. 9 Area .smmaville common. 

Deposit No.8 lies on Emmaville Common and the ad jOining 
portions 41, 42 and 47, parish of Hamilton, and portions 46,73 

237, 278 and 279, parish of 3trathbogie 30rth, county of Arrawatta 
about Ii miles west from tre village ofEmmavi~le. 

The deposit has been examined by the Broken Hill pty. co. 
Ltd., but, presumably on aocount 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 whioh the 
average composition is estimated by the writer to be 6.5% 3i02 
and 35.7% A1203 • 

Dt is probable that the deposit contains no bauxite 
acceptable by the Aluminium Commission. 

6. I:r-..TVERELL DISTR.ICT. NO. 10 Area. It1ivade' s" • . 

,.\Tade's Deposit lies in portion 358, parish of Byron, 
county of Arrawatta, on the north side of the Inverell-1fvariulda 
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 instances tte rights have 
been allowed to lapse~. 

The deposit consists of two narrowly separated bodies 
lying on the southern s lope of a low flat-topped ridge. The 
westernmost body which is the Is rger of t he two has been quarried 

for roa d me ter ial •. See Plate 12.· 
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The area has be.en examined and rsyorted upon by 
officers of the Geological Survey of N.S.W. (Booker, and 
Hanlon. 

Testing by the Commission was confined to the western 
body and included deepening of one of the old shafts previously 
sampled by the state gines Department and the sinking of six 
aeditionsl shafts. 

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

Only one shaft outside the quarry encountered bauxite, 
the remaining shafts ZOO ft. and 400 f.t .• north, and 200 ft. south 
of the quarry, respectively, entered kaolinized basalt below 
a thin mantle of soil and detrit us. 

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. 200S/00. 

From TO Description S10z Al203 Fe
2

0
3 

lsn. 
loss 

% 
6 Red SOlI & clay 

.~ 
Not 

~ % 
° - sampled 
6 9 
9 13 

13 17 

17 20,5 
20.5 26 

26 33 
33 38 

Shaft No .• 

From TO 

--0 9 

0 10 
10 12 

12 16·~· 
16 22 

22 28 
28 32.5 

32.5 34 

Red clay 27.9 
Light brown granular 
weathered basalt 
passing to clay 26.3 
Light brown and gr ey 
mottled clay 
(weathered basalt) 26.7 

Ditto 26.2 
Finely mottled white 
& brown clay 

(basalt) 31.8 
nitto 
Red & purple clay 

( basal t) 28.9 

63 Co-ordinates. 00/00. 

Description Si02 

Red soil & clay 
% 

tev~ nod ules of bauxite -
Nodular bauxite 12.4 
Do. Nod ules embedded) 

in red clayey ) 8.4 
material 

~ Red clayey material 
Dark purplish clay 
with fe·:,·,; noo ulea 5.7 
Ditto 5.1 
Dark red earthy 
friable hard ferru-
ginous nodules 4.8 
U1ayey .material with 
few ferruginous 
nodules 3.8 

24.5 30.3 

24.9 30.9 

25.7 ~ 9.7 
24.8 3.1.3 

29.0 22.2 

26.8 26.9 

A1203 Fe z03 

% % 
Not sampled 
39.3 23.5 

41.1 24.2 

38.4 30.2 
36.6 32.6 

40.2 28.0 

36.8 34.7 

= 

10.5 

11.5 

11.9 
11.7 

13.1 

12 .• 3 

28.9 

34.3 

33.5 
32.8 

35.8 

32.5 
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Shaft No. 2;;' I" 200N/00. 

From TO Descriptl.on Ign. LOSS 

5 
% 

0 Red soIrand clay 
6 8 DO. with fragments of bauxite ) 12.6 
8 9 DO. merging with weathered basalt) 

9 15 Weather basa 1 t (red and grey clay) 12.7 
15 20 Ditto 12.8 
20 23.5 Ditto Not sampled. 

__ a 

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

Vert. D~pth 
below surfaoe 

feel 
o 2.5 
2.5 5.5 

5.5 9.5 
9.5 13.5 

13.5 17.5 
1?5 19.5 

Description 

Red SOil 
Nodules of hard 

basaltic bauxite 
in red soil 

Nodular bauxite 
Nodules in soft ) 

friable earthy red) 
matrix ) 

Ditto 
Ditto 

8.0 

6.7 

~ 

45.7! 20.6-
3? 

38.7 27 .0 

40,2 28,2 
Not sampled 

41.8* 
30 

32.? 

A shaft sunk be'low the floor of the quarry was sampled 
by the N.S,:!'!. Geological surveyor with the followingresults 
20 29.5 3.5 41.3 24.8 
29.5 35 4.0 40,5 26.6 

The results obtained by the conmission necessitated 
a d rastio revis'ion of the reser ves previous ly estimated, 

~ Nodule s only. No ~9il inc Iud ed in sample 
¢ A1203 Sol. in 4ep H2S04 

Total proved reselV·3S are now estimated at 

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

Sl02 5 ~8% 
A1203 39.5% 
Fe 203 28 • O~~ 

Av.A1203 33.1% 
NB20 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 bau~ite. 

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

=B~a~ux~i~t-e----~S~i~O~2--~A~I-G~0~3~A~V~.·-TA,~1-2~03----~N~Ar2~0~'rar,0~s~s~--~o~v~e~rburden 
Tons % % 10 % (Av. thickness 

13 feet,) 
Tons • 

---------------------.----------.----------------~~~-----------------
90,000 35,3 1.2 60,000 

-=-=-r L -==-= : = __ ~._....er..:z 
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It is l)ossible that deepening of the old shafts at 
,about OO/300E and OO/GOOE might disc lose a releti vely small 
addition to reserves under about 20 fGct of overburden. 

Eastern Deposit. 

It was determined by inspection that the eastern body 
was too small to be of economic significance. 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 or the surface indicated th~ the total 
quantity of baU?iite conta,ined in this body might amount to 
10,000 tons. 

Conclusion. 

It is improbable that this deposit could be regarded 
as a us eful source of bauxite. The a d vantage that it possesses 
through proximity to the railway is offset by the low grade Cf 
the material. The nodular bauxite would be amenable to bene­
fioiation by weshing, but the quantity available is probably too 

small to justify the installation of a treatment plant. 

7 • TINGHA DISTHICT. NO. 11 Area. 

An apparently large deposit of laterite occurs on Crown 
Land near the northern bound ary of the Parish of Swinton p.xtp.n~ l.ng 
northwards into the Parish of Herbert. 

Sampling of old tin mining shafts by geologists of the 
N.S.~. Mines Department revealed that laterite containing 30 per 

cen t. or more of alumina was confined to a small are a at the; 
southern end of the oocurrence at a point 2i· miles north of the 
~il1ag€ of Tingha. 

It was estimated from the sampling of one shaft that 
the deposit contained approximately 140 2000 tons of laterite 
assaying -

10.1% 
¥Jt3.l% 

25.2% 
2.31~ 

_22.51~ 

26.8% 

SiO 
A1

2
a3 

Fe 203 
TiOZ 
Ign~tion Loss 

Free A1203 

From a oritical examination of the individual shaft 
records it appears that reserves of economic bauxite as defined 
by the Aluminium commission would amount to not more then 
65,000 tons containing 
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8. TINGHA DISTRICT. ~o.18 Area. 

28. 

D~posit i~o. l;~ 1135 in the Parishes 0'1' Clive and Swinton 
;.lcross the bound..iry b'3tw'?311 th8 Counti es of Gough and Hardinge 
;.bout 10 wiles south of Inverell on the Tingha road. 

T:v=.l occurrence contains mucll )i soli t':~ c lat'3ri te but towards 
t~e south-western margin it is reported that the laterite becomes 
18s8 ferrugin13us :md more siliceous. 

, Only two s,lafts of tCle six ti""lat W8re 81-1mfJled. by the N.S.W. 
1.111nes Department showed bi?:.uxJ. ti c r:tat':~ri ,:',.1 wi th great0r tllickness 
tll&n 5 f,e'9t. Silica rl':mged from 1.6 to 9.5 per' cent and total 
a.lu;uina. from 37.8 to 44.6 per cent. 

The rUnes D~partment estimate of resrarves is 1601000 j<on~ 
containing 

5% SiO<") 
42. 9~Z A1203 
29.5;; Fe203 

2.2%·Ti02 
2l.0.~ Igni tiOD loss 

The writer ha.s examined this area and is in substa.ntial 
5.(;r'?em~nt ~:ith the tonna!!,8 estimate here given. 

9. XIUGHA DJSIRICT.No.13 Area. 

This deposit consists of four separ!'.te bodies at Topper's 
Mountain 4. miles north-east from Tingha and about 23 miles by 
roa.d south-east from Inver011. 

These sep~rate bodies lie in Portions 419, 229, 173, and 
434, Parish of Herb~rt, County of Gough. 

Th3 Broken Hill Pty. Co. Lir:!ited. prospected the d'9posits 
by shc,ft-s:i.nking a.nd then made t~18 r-=Jsul ts available to the 
New South ""'ales D'::!partm'3nt of Hines. With this informc,tion the 
Mines Department WGS able to estimats reserves at approximately 
.§Q.Q ,'.OQO ;tons • 

Using the Broker. Hill Pty. Co. r s fi gures <:tnd the State Mines 
Department plan the wri ter estimates reserves of <:!conor:!ic baux1 te 
in Portions 229, 419, ond j:34 c.~ t not Ies s than _ 200.000 tons 
conta.ining 4.7'fi Si02 , 30. '&1 Fe203 and 39.5,';; A1203 soluble in 
sulphuric acid. . 

10. TINGH! DISTRICI. NO.14 Area. 

This deposi t is a srr:·}ll one fori:1ing a. rounded hill in 
Portion 209, Parish of SWinton, County of Harctinge, about 2 miles 
north from Tingha. 

Total reserves have be-"2n computed by the StE,te Mines 
Department to be QQ.OOO tons of the following composi tion :-

5.5% 
. 40.0% 
33.l;~ 
29.3% 
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By r9j~ction of high-silica material n~ar the surface, 

the probc:i.ble reserves c:.re reduced to about 50,000 tons and 
tll e gr(~.d ':) rai sed to 

VI. 

3. 61~ 
40.4% 
32.8% 
31.7% 

S102 
A1203 
Fe203 
Free A1203 (sol. ~n NaOH) 

LOCALI);I ES EXMHN EQ w::! D ABM DON ED BY TH 8; 
AUSIRALIAN ALUtUNIUM PRODUCTiON COM.MISSION. 

1. No.15 Pindaroi. 

Pinde.roi Station hOf:1estead Ii es between Inverell and 
8:nll!:B.ville on the main road connecting the two pla.cas, and 
is about .. ~6 mi19s north-nortll-'~ast from the form0r and 
18 miles W;:"lst from E;mrnaville. 

The bauxite deposit, which was inspected by the writer 
on 1st J&nuary, 1947, consists of a cappIng of laterite on 
the summit of a small isolated flat-topped hill. It is 
si tuated about two T.:iles t;!8.st of th'~": homestead in the north­
east corner of the Parish of Pindaroi, County of Arrawatta. 

The possible res~rves are very small and are estimated 
at ubout ;'25,000 tons of L::.teri te, which was not sampled. 
It was consid'3red that the deposit is too small to j.ustify 
the work 21ecessary for sub-surface sampling. 

2. No. 16 Well~nsrove. 

A local rr-;s1dr~nt <irl3w attention to deposits of lateri t~ 
in Portions 79, 113 and 112, Parish of Gordon, County of Gough 
about 5 mi19s north of Wellingrove. 

8xamination of the area revealed thes~ deposits to be 
sr'la11 r9rmants wi th c: i.7taxirnum thickness of four or five feet. 

3. No, 17 11 Parran. 

A very s~all .residual of laterite in the south-w~st 
corner of Portion 36, Parish of Waterloo, County of Gough, 
was examined together with a large surrounding area. No 
deposit of any economic si:~):lifict.~nce 1~.Tas found. 

4. No. be Swanbrook. 

A small outcrop of laterite occurs on th~ south side of 
th~ Inverell-King's Piains road in Portion 161 (?), Parish 
of Campbell, County of Gough, about 10 miles north-east froril 
Inverell. 

Th'9 outcrop which is very small, measuring about 100 feet 
8.cross forms 8. small shouldgr on an otherwi se relatively 
uniform slope to the w8St. 

The lat'9rj. t~ ['asses under very thick cover of basalt on 
t\·!t3 north-east iJ.nd east, but to thr:: south- 8ast underli es 
Terti ary grav':)l. In other di rections about the periphery 
of th8 outcrop th'3 underlying par':!nt basc..l tis expos'3d. 
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5. No. 19·Wandera. 

An area of 333 acres on the northern boundary of the 
Parish of Wandera, County of l':rr8.watta, including Portions 112 
and 123, and the southern part of Portion 14, Parish of 
Nullamt-mna, contains three fairly prominent outcrop111 of 1at'3ri te 
which wl3re tested by sinking widely spaced 1Ji ts at the most 
fav.ourable posj. tions. ' 

Al togl3th~r 23 pi ts W9re sunk and only one ellcoWltered -~ 
e:!conomic bauxite of any appreciable thickn9ss. The laterite in 
th! s ar':la is characterl zed by an unusually h"igh silica content, 
even when the available alumina is relatively high, e.g. one 
sample assayed -

21.5~ Ignition loss. 

Nearly all the pits reached r~cognisable weathered 
basQ.1t at les.:3 than 10 feet below the surface, thus indicating 
that tl'le d.'posi ts in t,le area are in a late StD.gl3 of 
denudation wld represent only a siliceous and incompletely 
lateritizl3d zone. It is probable that SOIDe:! at least of the 
silica contained in this laterite is detrital quartz of later 
origin. 

In view of the disappointing results the area was 
8.bana.oned. 

6. No.29 Burgundy. 

, A dissected sheet of laterite covers B large area 
in Portion 38 and f1.djoining Portions, Pi:'~ri sh of Burgundy, 
County of Arrawatta, about 13 mill3s north of Inverell. 

Sampling of eleven shafts in Portion 38 showed the 
lat~rite to be thin and silic~ous exc~pt for a small area 
where two adjacent shafts penetrated economic bauxite with 
a maximum thickness of 19 feet. 

The total economic bauxite contain~d in the area 
amounts to about 65,000 tons of the following averag~ 
composition :-

7. No. 21 McIntyre Park. 

Several small outcrops of laterite in Portions 27, 
28 and 141, Pari sh of Burgundy, County of Arrcl.wattc., at 16 miles 
north of Invere11, were examined and a limited amount of testing 
by pit-sinking carried out. 

; Only n~gative result~ were obtained at the points 
s8Iect':;d for testing and the area was abandoned .• 

8. No,22 McCosker's. 

This area occupies the eastern halves of Portions 
{t04 and 405, Parish of Byron, County of Arrawatt a and lies 
aboutltL mile east from the village of Oakwood and l mile south 
of t~~ Champagne deposit described in Part 1 of this report. 



.. 

i 

31. 

McCosker's was the first area in the N~w England 
district to b-e eXilmi.ned by th~ Aluminium Co:.-"mission, and 
although it was realised Lt a preliminary inspection that 
erosion of the laterite sheet is well advanced, it was 
decided to conduct a limited amount of exploration by shaft­
sinking. 

This exploration showed that the laterite is thin, 
and for the most part siliceous, rmd th[~t the area as a whole 
contains no worthwhile quantity of economic bauxite. 

Th3 area contains three small sepnrated bodies of 
lateri te, formerly a continuous Sh'?8t, .s.nd testing rev-~1:3.18d 
that the southern body in Portion 404 conta.ined about 15,000 
tons of bduxi te giving the following aver2ge analysi s ; -

5.3% 8i02; 39.6% A1 203; 26.0% Fe203; 6.0% Ti02 j 

35.8:Z Avail. 11.1 2°3; 1.26 cwt. NEl20 loss. 

T~e northern outcrop in Portion 405 contains 
a sitJlilar qua~1ti ty of bauxi te of c.bout the:.; same grade:.;. 

9. No. g3 Cherrytr8e Hill. 

Two occurrenc(~s of lateri te:.; lying about 7 miles north 
of Oakwood and 19 miles by road north-'N~st from Inv'arell were 
tested by sub-surface sampling. 

These occurrences proved to be re:.;lati ve:.;ly small 
r<.:nncmts of lateri te which form two low hills -in Portion 422, 
Parish of Bannockburn, County of Arrawnttu. un8 of these hills 
in the south-east corner of the Portion ext~nds north-easterly 
in' Portion 424, nnd the second 11'28 about 1,800 fe":lt west­
north-west from the first. 

EFlCh outcrop was tested by two shafts, at 00/00 end 
00/700W on the former and at l400N/15001N and 1400N/2300W 
on the lQtter. The last mention3d shaft was placed too far 
d01ftm the wsst r3rn slope of the hill to encount'3r be.uxi te or 
laterite in situ. 

8haft 00/700W intersected 6 fe3t of good bauxite 
resting on kaolinized basalt but the shaft at 00/00 yielded 

, a ne:.;gati v'? result. 

On the second outcrop shaft 1400N!15now ~~vnaled 
8.5 f0~t of fairly good bauxite. 

These r0sults indicate the:.; following prob:':'.bl'3 tonnages 
and grccd'3s of bauxi te 

1st OutFroR 2nd Outcr02 Total 

Tons 20,000 140,000 160,000 

8i02% 1.7 2.9 2.7 

AI 2°#a 40.7 39.9 40.0 

Fe20~ 29.5 28.9 29.0 

TiOpfl 3.7 3.6 3.6 
Aw.A1203s& 37.6 36.2 36.4 

Na20 loss cwt 0.43 0.84 0.79 
The daposi ts are consider'3d to be of li ttle 

iwportance on account of their relative inaccess~bi11ty from 
Parish's c..r-:;a, which lies t1}ITO miles ec~st from Oakwood.; 

, f 
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10. No. 24 Mt. Ry.ss;all. 

Five small 2re8S of outcropping l~terite occur along 
tll(~ boundary between the Count!.:;s of Murch1 son and Arro.wntta, 
extending south-easterly for about I'} r:;iles from Portion 175, 
Parish of Bannockburn, County of Arrawatta to the north-west 
corner of Portion 180" Pari sh of Li ttl e Plain, County of 
Murchison. For convenience these deposits are design2ted 
A,B,C D and ffi frOil] wouth to north.' D'?posit E lies 2 miles 
by rond south-er:.st froPl Mt. Russ.:;ll ra1hlfCl.Y station &nd 15 miles 
by ro[~d w(~st-north-w.:;st from Inverell. 

The 10c~tions of thes~ deposits from south to north 
are:-

A. Port 180. Ph. Li ttle Plt:'.in Co. Murchison and adjoining 
portions. 

B. Port 11. Ph. Little Plain. Co.Murchison r'1!ld adjoining 
portions. 

C. Pore 231 Ph. Bannockburn. Co. J.:.rr2, watta. 

D. Pore 184 Ph. L1 ttle Plain. Co. Murchison. 

f!:. Pore 323 Ph. Bannockburn. Co. Arrawntta. 

Descriptions of the individuc.l d.:;posits follow: 

A. This occurrence forms a small round hill capped by 
a thin band of bauxite 'under durk red weathered 
laterite. The possible area that could be underlain 
by bauxite is so small that the deposit cannot be 
regr'rded as of any ir.lportance. 

One shaft sunk from the crest of the hill revea.led 
2.5 feet of bauxite containing 32.7% Available alumina 
beneath 10 feet of we,!'tb,e:>red fr::rruginous laterite, and 
resting on lateritizfd tcs~lt. 

B. A. small hill, similar to the above, is capp '3d wi th 
,ferrugJnous 1 ,':!teri te mainly present as residual 
boulders e~bedded in r~d earth. A shaft sunk from 

i the top of t~e hill passed through earthy laterite 
into kaolinized basalt at 11 feet from the surface. 
The area is of no importance. 

C. Very similar to A. Th.:; capping of laterit~ has 
a m~.ximim. thickness of 17 feet and a probable 2.~€e. 
of 120,000 square feet. The alumina content is loW. 
Two shafts were sunk but nei ther encounter,€3d eco:J.'lor.Ji c 
bauxi teo 

D. Very similar to the preceding thre8 examples. At the 
crest of the hill & tjickness of 8.5 feet of bauxite 
contc".ining 33.3 per cent availBble alumino. was sampled, 
but appurently the silie;:, is hit.:;h i'.S the soda less 
figure was 8.~5 cwt. Na20 per ton of alumina. 

High silica tilld very limited reserves render this 
deposit valueless. 

E. This deposit differs from the others in the locnlity in 
thnt it covers [-l gre:lter area of lower relief. " HQ.rd 
redlaterite outcrops over most of an area measuring 
about 1,000 feet long from north to south by 400\feet 
wide. T~1e lc.terite is wr;ll exposed in G sh~llow, 
quarry near the nortlv.;rn end of the deposi t. ; Three 
shafts sunk to test· the deposit entered basa~t at 
depths ranging from 10 feet to 14 feet. 
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A slightly gr8~'.t8r thickness of lc:.terit·:; might heve 
been penetrGt~d ~ad the shufts be~n placed 200 'feet 
east of th~ positions chosen, but it is very unlikely 
tllF.'.t any notable differenc8 in results would have been 
achi eved. Only two sa.mples wer';! t<;sted for available 
nlumine. and thes'3 }Ii aIded 23.8 GIld 18.8 per cent. 

The occurrence consists of L relu.tlvely thin capping 
of ferrugi nous la teri te wl1i ch passes into the p~.rent 
~Qsnlt nt about 14 feet below the surf~ce. 

Except 8.3 8 source of roed mD.terinl the deposi t h[~.s 
no ~conomic value. 

11. No. 25 Little Plain. 

Laterite outcrops on the north side of the Inverell 
to W2rialdD rand 10 miles W'9st of Inv8fell r.nd nbout 600 yards 
from the rOQd. The deposit pnsses a~sterly from Portion 180, 
PO.rish of Little Plain, County of MurCl1ison into Portion 141, 
Parish of B::!nnockburn, County of Arr::wr..ttu. 

The d,;;posit forrtls a low red hill rising steeply on 
the south sic:.';; nbout 30 feet (~bove the g8nern.l level and 
sloping away gently to the north and w'S:st. Six shallow pits 
wer'e sunk on ·the cr8st and flnnks of tl18 outcrop, nnd r<;sults 
showed that the deposit is in the final staGe of denud.Dtion 
end consi sts of 0. thin r~mnc:.nt of fsrruginous Interi tG ca.pping 
k8.olini zed b::-.so..l t. The body of l;.~ teri to occupi as 1:.\11 area nbout 
400 feet in di[lmr~ter Gnd hns (~ fn2.ximUl'!1 thickness of 5.5 feet. 

Only two samples, of ~ tot".l of ;22, lost morr~ thnn c'. 

18.5% on ignition and these two r'.ssayed . . 
Thickness Ignition loss Available 

1. 3 fe'3t 19.0% 23.7% 
2. 5.5 feet 20.8% 28.7% 

An appar-::ntly sOFJewhat l::.trgsr d.eposi t of sir:lilar 
c.ppearz.:.l1C8 in Portions 139 Etnd 140, Parish of Bannockburn, 
Wc.s not tested. 

12. No.26. Station 2NZ 

A1203 

Laterite forms a swell prominent hill on the south 
side of the Inverel1 to W~ri21da rond at 11 miles w8St frOB 
Inverell. The hill which straddles the bound,:.ry between 
Portion 357, Pc.ri sh of Brnnockburn, County of Arrr.watt2., nnd 
Portion 27, P[~ri sh of Gum Fln.t, County of Murchi son, is flnt­
topped c.nd st::nds about 60 feet nbove the surrounding surf,-~ce. 
Th~ crest of the hill is about 800 feet long from north to 
sO\lth end c..bout 300 feet wide. The south-::rn end of the hill 
iQ the Perish of Gum Flat is occupie~ by the tr2nsmitter of 
broadcasting st.::~tion 2NZ. 

Two triCl.l 1)i ts were sunk. The nortllern one r'3vealed 
4 f0'CJt of yellowish lc.terit,~ contr.ining 24.3 per cr:mt. of 
AVG.ilRbl·~ [.luminr.'., J.nd tlE~ other SI10.ft 700 feet south, yi elded 
11.5 fest of siliceous f~rruginous b~uxite containing 30.5 per 
cent. Avnilable aluFJirw whlch was extracted wi th a loss of 
2.29 cwt. N220 per ton. It is obvious from these results that 
the dGposi t is not of cOEtmercial vnlu'3 [1.S a sourC8 of bauxi teo 
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Pisoli tic li1t~ri t8 0.150 occurs to th'3 north-~ ... st of 
Station 2NZ in Portions 357 and 356 ;:md th'2' Tr~v~11ing Stock 
Route,) adjoining th(~ Wnric.lda road. A rand qu!"'.rry 02.S be'311 
op,:m~d in the deposi t; a she.ft sunk in the; floor of thg quarry 
by Broken Hill Pty. Co.Ltd., showed n thickness of 10.5 fe;et 
of lat(;;rits of the following avere.g8 composition: 

The southc;rly c;xtension of the deposi t WE~S not tGsted 
in view of the unf8.vourable results obtDined c.t St"tion 2NZ nnd 
on the northern Side of the Wr::ri.s.ldn. rond in Port.ion 141 
0»-3PO 51 t 25.) 

13. ~0!27 GQrl~yls etc. 

A discontinuous sheet of laterite in Portions 79,80, 
82, 83, 109, 144 !;.nd 168, P~lrish of Auburn Vn19, County of 
Hardinge occupying 2n nre2 of approximately 600 acres WGS 
tested by groups of sh~fts at three pOints, without disclosing 
the presence of econOl:iic bu.uxi tee 

Qn Gnrlrey's property, portion 80, one shaft shewed 
2.. tot:":.l thickness of 17.5 feet of silic'30us br.:uxi te containing 
8.1% Si02 '-'.nd 32% AvailQbl r..l Aln03 extr,wt 9d wi th [1 loss of 
o.lknli equiv[.~lent to 2.2 cwt. ne.20 per ton of A1203· 

Tll(~ best result obtEinr.;d on Portion 144 (Humphries t) 
W2.S 11.9% Si02; 30.61; Avnilabl e A1203 wi th sodn loss· equi vD.l'Jnt 
to 3.67 cwt. NU20. 

On Portion 83 (McDonald's) the least unsatisfactory 
r'Jsul t wus 4 feet of baux:i. t~~ containing 4.8% Si02; 33.4% 
AVG.il,~bl1i3 A1203, wi th 1.46 cwt. NF."~20 consw"ption, under 1 foot 
of soil and '7 re'~t of laterite containing 31.9% Avnilnble 
A1203 gxtractnble with n loss of 1.47 cwt. Nn20 pgr ton of 
alumino: .. 

14. tl9. 28. ~yndQrra Road. 

D~posit No.28 is situot~~ on Portions 38, 43,73, 
276, 406 and 409,· Pc.rish of Clive, County of Gough ;lbout 
10 mil~s south of Inverell on the roc.e. to Bundarr,'l. 

Fifty-two channel sr,mples wer'3 tnken by members of 
New South WD.les G'30logico.l Surv<=:)y from 20 old SlE~fts cmd '3ight 
snmpl es wer'3 tL'1.k';n of ferruginous pi soli t1 c 18t'~ri te exposed 
in shallow quarry facli3s. 

Tr.J.1i3 60 sc::.mples t.:lken were exc:mined in the Mines 
Department l[lbo!'.'::-tory for alur:":.ina soluble in caustic soda 
solution, O-T!.d. it was found that 25 samples contained less than 
20 per cent, Q.nd only 4 sr..mples contained more then 30 per cent 
"frGe" alumina. 

In vi '3W of thes e results, it wa.s consid ered that no ,. 
exarnin~t10n of the deposit by the Aluminium CommiSSion was . 
necessary. 



35. 

VII. ACKN01NLEDGMENTS. 
f I 

As indicat~d at various places in this report much 
information 2nd many of the tonnage and assr>.y figures givgn 
in Table 11 and Pnrt IV have b'3en taken from an unpublished 
report (ei t'3d below) by Messrs. F. W. Booker s~ F.N., Hanlon 
of th:-: Geological Survey of New. South Wales. In addition the 
wri t'::!r is indebted to Mr. H;_mlon for h~lpful discussion 

.1 r'~g.::\rding the lateri te occurrences of th~ New f!:ngle .. nd district. 

It will be noted that a considerable discr~paney 
exists br~tw8en the estimates me.de by the Mines Department for 
Wade'S (No.IO) deposit and th8 figures giv'9n herein. 
A sir:lilcr difference, but of lesser mngnl tude, occurs in the 
r':lspective estiDates of the reservl3s c.t No. I Area., Emmnville. 
When consid'3ring such discrep::~ncies it must be borne in mind 
th~lt strict comparison b8tween the results of the two investi­
gations is not eC';sy. D1 ffereL t l:l"Jthods of analysi s of the 
samples wer';3 used .:.:~nd much nnterial included in the Mines 
Department estir:wtes fRiled to reach the minimum grc..d~3 of 
econOlpic bauxite as defined by the Aluminium Commission, and 
therefore was excluded. 

The sinlring of r;mpyadc~i tiontil shafts c.:.nd bores by 
the COlj1r:li ssion yi elded Cl we 1..'1.1 t11 of detLiJ. that was not aVRilabl e 
during th.:; ini ticl survey, End permitted 8. more nccurn..te 
d~finition of ttl'S: boundaries of deposits than i'w.d b99n possible 
Jreviously. 

• Except wherE) the contro..ry is evid'3nt from t~l~ t'3xt 
all Ch8rJic(:~1 nrralys'3s herein are hy R. A.. Dunt, Chi ,;f Cherni st, 
Austra.linn Alur:liniur'} Production Conmission. 
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Senior Geolo ~,i st. 

Th'3 Bauxite Deposits of the 
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Mines, Sydn'3Y. 1944. Unpublished. 
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Plate 2 

8JXPLANi.TORY N0l:~S ;ro ACCOMPANY 

PLATSS 
• 

In this, ~s in following plates, except Plnte 12, 
th~ wora. NIL at r. stlnft dr~mot'3s the 2.bs8nc~; of 
economic b~uxite unddoes not necessarily imply 
thn.t the shaft is outside the body of ls..teri teo 
The boundE.try of the lateri te is not shown in 
Plate 2 but nUill8rous pOints on th~ periphery of 
the body are shown by the sr~ctions in Plnte 3. 

Plat'3s 3, 4, 
5,7,8, & 10. 

Economi c blluxi te as shown in th8 s '.)cti.ons h::ts· 
been detc;rnined on cj]emicn.l dElta. In some in­
sti.1nCeS tl1/:;) '.?conomic bauxi t~3 shown in section 

PI D.te 12 

is both too thin and too deep to be recovered 
economically. Such or'3 is not includ~d in 
the "areas underlain by economic bauxite" 
shown on the corresponding pIons. 

ShL'.fts marked NIL entered kaolini zed bnsnl t 
ben8f:.th soil cover. 

Topogr,1phic heights are be'. s~d. on an indeyend­
ent 2.S sUrJed d£ltum at each are(.~ approxirnc. t'31y relat "]d 
to S3n level • 



~INERAGRAPHIC INVESTIGATIONS i 

OF THE COUNCIL FOR SCI2NTIFIC .hND INDUSTRIAL RESE.8RCH. 

REPORT NO. 395. UN"IVER3ITY OF Iv!E.;LBOURNE, 
5th November, il948 .. 

Ferruginous Bauxite from Inverel1..t:. N •. 3 •. tv •. 

. j A series of nine specimens from the ferruginous bauxite 

• 
~ 

WI 

- ~ 

deposIt on portipn 114, Parish of Byron, County of Arrawatta, 10 
miles N\v. of Inverell, N.S.W. has been submitted by the Austr<:.lian 
Aluminium Production Commission for examination with reference to 
their mineral composition. 

The localities from ~iliich the speci~ens were t&ken are as 
follm.vs: -

1. 

2. 

Typicbl outcropping bauxite, from &~prox. 500 N./lI00 w~ 

S&mple at 3 ft. depth, from shaft at 200 S./300 W., from 
near the contact of later basalt. 

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

4 . 

5. 

Sample of softer bro, .. rn bauxito at 8.5 ft., same shaft as No.2. 

Sample of broNn bauxite at 11 ft., sarno sh&ft as No.2. 

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

7, 

8. 

9· 

Hard lumps from sarno bore core, at depth of 12.5 to 15 ft. 

Hard lumps from same boro CON: at. dopth of 15 to 17.5 ft. 

Parent b~salt from outcrop &t 2200 s./1600 E. 

Analyses of tho bauxite specimens ~aro provided by Mr. 
R. ~. Dunt, Chief Chomist of tho .Australian Aluminium Production 
Commission, andere as follows:-

S102 2.5 23·5 2·9 3.5 3.6 15.4 8,2 
A1203 44.7 29·9 44.~ 39. 6 38.5 37.2 42.2 
Fe6°3 23.1 22.1 23 •. 28.9 30.3 25.6 28.0 
Ti 2 ~.l ~.O 3·1 3.3 2.7 4.7 5. 2 
Ignition lOBS 2 .2 1 .4 26.'0 24.0 23.2 15.3 15.1 
P205 0.27 0.17 0.18 0.25 0.24 0.28 0.34 
V206 0.05 0.07 0.05 0.04 0.04 0.07 0.07 
Or2 3 0.04 0.05 0.04 0.04 0.06 0.03 0.05 

99.96 99.19- 100.27 99. 63 98.64 98.58 99.16 
Available 
A1203 40.5 8.4 40.4 34.0 33.7 16.7 28.1 

Na20 loss in 
mATt/ton of 0.69 0.65 1.01 0.77 8.35 2.73 
081203 
extracted 

6.2 
3~.8 
2 .5 
4.9 

20,0 
0.35 
(;,06 
0.05 

99.86 

28.1 

1.71 
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Min~rug. Rqport No.395 

Exnnination of thin sections of th~ specimensregeals 
that they (-l.re derived from oli vine-b~'ls<7i.l t, or rela.te~ tuffs; and 
that thray consist essentially of gib::slte, cliachiteXX,limonite, 
and. clB.y rrinero.l s, in varying proportions, wi th minor. amounts of 
ilmenite, leucQxene c:'nd (?) iddingsite (Fe203' NlgO,3S102, 4H20). 

Gibbsite is th:-~ main ,o.luminlus miner;;;.l present. Much of 
it occurs [~S mi crocrystnlline grGJ.Ds intermixed wi th limoni te, wi th 
the individual crystals not I!lor'~' than 10 to 15 f;}icrons across. In 
places, however, the gibbsite is concentrated into relatively 1ron­
'ree areas, 2 to 3 rum. across, where it occurs as clusters of 
spherulites, with individual spherulites up to 0.1 mm. across. It 
also tends to occur as relatively coarse crystals linin~ open 
spcces that are encrust~d by the linonite. It is readily disting­
uished by its low pol~risation colours, positive interf~rence 

figure, D.nd sf::all optic ~Gcial angle., Its r<:;fractive index is 
about 1.535, and the coa.rser grr..ins show a prominent cleavage, vnd 
in some instances lo.rJell[,r tv\-inning, Wi th oblique extinction. 

, It occurs in Qart as ps~udomorphs after felspar laths, 
and nfter olivine, the originD.1 rJinerals being replaced bv a 
mosaic of fiDe CI"'st;:LIs of Gi':Jbsit~. Th.:: outlin'?; o:t,·:toh~.original 
IT':inrjrc:·.1 is comr:l0nly i')r'?S':'rved by c. n~:rrow rir:1 of limoni teo 

Th8 cl·'J.Y; whi ch is piresti.ned to b 8 [l. ko&lin, is not €2.sily 
r'~cognis9d in some sf:?ctions, and is g':'merally a. minor constituent, 
exc8pt in Sp9cir,\~n No.2, in which it cOI:nprises the bulk of the 
rock. In speCimen No.6 which ~12.S [~ pronounced relict basaltiC 
texture, couplsd wi tl1 ;1igh silic(~·. 8.TH~ low 2lvailFLble alumina, the 
clay miner('~l can b 8 obs erved ,,8 occo.si onal pc: tc bes up to 0.1 mm. 
across and as innuD8rable minute greyish particles, a few microns 
across, dispersed tl1~ough the areas ~f fin.::-grcined gibbsite, 
giving it 0. dusty app'2ar,mc~~. In SpeCimen No.8 which has much the 
saGe pres~rvD.tion of be.s.::'.l tic texture, tjJ.e clay is not so readily 
detect~d, which c:mforrJs wi th the lower silica. and higher though 
still low aV2ilable 8.lur:lina content of this rock. Specimc;n No.7 
though chemically simils.r to No.8, hCLs Ducll less re~.~.~t texture, 
and in it the gibbsite t9nds to occur in clusters or~leat 
spherulites, up to 3.0 Dn. across. The original form of' the 
olivine phenocrysts which were 0.5 to 1.5 n.P1. across, can still 
be distinguished, but much of tho rock has been converted to 
cli nchi te or 8.r:l,~'s of redr.i s11 brovrn IH10ni te wi th c,"res of . 
cryptocrystalline gibbsite. In No.5 a clot of clay aboutl.O mm. 
across occurs as a pseudomorph aftsr Q felspar phenocryst. In Nos. 
6 and 8 tl1"~ originEd ill:-it;:~i t~ of t11(~ basalt is r;;)t~ined as numerous 
lath-sha'ged crystals c..bout 0.2 x 0.02 nm.jl but in No.? a proportion 
of ths ilr.l'·mj,·te 11:,:.s be8l1 2.lt~red to leucoxsme. The leucoxene 
tends to occur partly uS o.i stinct grniY1S, EU"'1cl. partly as a fine 
dust disp9rs~d through 8.. cloud? grey C.r'3a thaf apparCjl1tly marks 
th<3 posi tion of .'1 gr:).in of ti·tnnif".:;rous pyroxEme. 

eli uchi t,~ occurs chi·')fl'! in th'3 rocks whi ch have lost 
theirorigin8.1 basal tic t~xture, '[.md bmds to be r:\ssociatsd wi th 
ar'~&s of brovmish limoni t2, which Llr:x'1 b~? i,ltim:'.nous, Dnd commonly 
shows colloform t'~:xtur8S. It is r.1or e 8.bun.d£mt in SpeCimen 3, 4 
and 5 frow tl1e shaft, than ir~ S;;ecimens 6, 7, fmd 8 from the bore. 

The 1 Jr.lOni t ~ in the 'br~uxi tes vuri es co:tlsid erEbly in 
colour, pr~sur',Llbly as a r'~sul t of vDrying degr'3'~ of hydration. Much 
of it js reddj.sh-bro1,vn to gelden-brown 81ld isotropic. Such 
limon1 te cOnlE!only shows colloform t'3xtures, i:::nd shrinkage cracks, 
Dnd j s evidently a gel. Some of it shows anomi.lous p0larisation 
colours, indicating dehydration, and crystallization as etther 
geothi ts or l,~pidocroci teo The gold'.m-yellow li nerd te showing 
these features prob~bly approxic&tss to lepidocrocite; the 
!''':~0.r1-i c::h-hrowr 1i rn<:'nj t ~ tl1[:,t,; s e.n:i. sotropl c J.pproximntes to goethite, 



, 

., 

... 

'T .. d 11·;:on.\ t':'. forr:tnr:" tel'] rii.:1S C,£' t~18 al t(~re(} eli vine 
cryst.l]:' j S s8vcr(;ly clehydrr.:. t:~d. 801:['; of i t tE.~kes c:" good poli sh 
,~nd is t sotror:>.i c. Much of th':; li;::'lonj. ts rsplL!.cing ti.1'3 olivine 
pl1snocrysts, a.l1C~ ;.~ls() tlJ.8 small clivine crystals 0.05 to 0.1 Y:llli. 

;;:cross c\riginD.lly ,01'9s'.::nt in t~1': groU1:dt,l[lSS of ttl:' bD.salt, is 
pl,)oc~lroic emd ,· .. uisotropic,hnd b'?(TS cOi:!sid8rc~ble r'~s'3nlbl(mc~to 
idrlingsi t(~. In so~oe irist:Jj'lC';;S it forr.Js t{le whols of the 
ps~u::3.()r::orpilj in oth8rs ~ t occurs 8 .. S <:1. r(~lJl&Cel'!lent of ;:~ fibrous 
':'.It,·)!';~tion proc3.uct (serpentine) ttl[:t c1eveloped in t:-18 original 
oltvin~; [ilong cross fr&ctures. SOLC':.~ of tllis mnte:':'iEl tWS quit8 
{ligh poL:~r5s(;.tioll colours, end appsc,!'s to rlav-:; rr~lc,tively low 
fr~'cti ve inc~ ex, S0 th,Ol.t it [lCly be idc1ingsi teo However, much of 
thl-?:: :'.irtoni te-gel in tile bctUxi to E.t:~ so :.1C.~ 2 r01ati vely low rt?frr:ct­
iV'35ndex. In viC]w of tl~~.') f[~ct U13t iddil1gsite is knovm to fort' 
ES & u8uter::.c I'tineral, f.LYld not D.S D we[~trleri!lg product of eli vine 
in bas.:;.lts, i.t is thought tlwt ti'lis r:tin;;ri';l is (ill an:i.sotropic 
form of lii:lOni t~, rC:lti.ler tlwxi iddingsi te; but:: t Dust b~ n 
hydr;·tr::d ii.'j.nernl, "nd it probL'.bly cont:.'.ins sone r:n~gn~simJ, b':,::c, use 
em oc G'::.sioDill 01J. vin s grain I' sts5.n s n residual co 1'12 of olivine. 

SpeCir;c;n Nc-.;~ diff""rs from ttl':! oth8rs in th'? suite in 
tlE:t .i t appef:'I'S to consist '3ssenti211y of clG.y, wi t.h SOLl'3 
eli sp')rsed ,iticrocrystalline [:,i bbsi. V~, !. nd fine gr,:ined quartz 
through v..rhich '·,.1'e sc':.ttere(~. occL:s:Lonc'l sharply defined fr&gr' ::.mts 
of b':uxite, consisting of gibbsite ;::!lJ('!. limonit·::o, !~.:·.\d showing typ­
ic:}l r'?lict bG.sultic texture. TllS '')xtr-:;Elely high silica, low 
toto.l l'.lur:iim:L, ~~nd very low (cvailcible ,~lurdn8 corr':;sponds well 
wi ttl t(le r:in'?ri'tlogicl;l ;:,:pp<Jetro.nce. T:le high ti tObJ:dct is not 
re;2o.ily explicable, howev':?r. Th---) titani2 [,ust occur ::,.3 fin'?ly 
divi(1~d 10ucoxc;ne, nl: .~k'3d by tll~ cl.D.y mirleI),~~ls, or [~bsorberl irlto 
the cl;:1·Y. 

(Sgd.) AUSTIN ~DWARDS. 
8.11.48 . 

xx 
T.e term cliachi te is used here in the sense of Rogers and Kerr. 

Opti cal Mineralogy, McGraw' Hill, 1942, to indicate &n ~l;.1orphous 
form of hydrated nlu[Jina. Much of it is li ght coloured, when it 
probably approximates to gibbsite in cOlllposi tion, but son;e contains 
Ci variable proportion of iron oxide ::md appears brownish or redd­
ish. 
It seel;1S likely thnt there j.s E. complete gradation from alurnina­

gel to ferriC hydrate-gel. 
The term cli2.chite is intended to specify the materinl in which 

aluTiJina predominctes over iron oxide. It corresponds to the 
"amorphous bauxite" of som'=! authors. 
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