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PRELIMIN.~RY REPORT ON THE BAUXITE DEPOSIT3 NE/.R THE 
TOYVNSHIP OF OUSE. TA8MANL~. __________ ._. ____ .. __ .. __ ,, __ .. _ .. ____ .... , ...... u# 

R..eu2..C2.r.~~ 0 !-1:.9 br1i21 
p.:;.a~;L4I§_- Ibr§L 

The known bawci te depos its near the township of Ouse are 
No. 1 on Glen Dhu Estate, Nos, 2,3,4 and 5 on Gladfield Estate, 
Nos. 6,7,8, and 9 on Leint~2rdine Estat~, Nos. 10,11,12,13 and 14 
on Lachlan Vale Estate, 2.nd No .. 15 on Lawrenny ~state. The ·deposit:::; 
are disconnected and form an irregular line from the principal 
deposit No.2, 3* miles lJCI'th-"\·-.,'cst from the tovmship, to No. 15 
about 1 t mi':~es BC~.Lth·-we'8 t from the township. The localities of 
the deposits are shoun on the plan of the 2.rea (Plate 1.) Examim:;t '.:, 
of all .tthe occurrences and testina; of the more promising by shaf't­
sinking and boring has shown that Nos. 2,6,8,9,10,11 and 12, contain 
useful quanti ties of' bauxite. . The remG.ininG deposits are in an 
advanced state of erosion, ~nd consist m~inly of boulders or 
somewhat larger sepEtr2ted masses of ba~ite • 

.§.§mplins.!. 
.' The deposits weI'e sampled from bOl"'EB and shE'.fts sited in .gener~:" 

at 100 ft. intervals on 2 seuare grid. The positions of the bores 
and' shafts are s1101":n on the plcns 2coornp£'.nyinr '~his 1" eport. 

Shafts. 
--Channel samples were cut to 2 d3p~h of about 1 inch, weighinG 
approximately 1 lb. per foot. 

Bores. 
The method of percussion boring was adopted, us ing a heavy s inker--

bar and a 5 inch diameter drive pump with a clack valve. water was 
used in the ~uantities required. to facilitate boring e.g. in clayey 
over1>.....;':"1e'1,, of the order of 1 :-,allon per foot of boring. When the 
top of the b~uxite was reached the borehole wes cased down to it 
and cleaned out carefully to avoid cont~~tnating the first sample with 
overburden. Compal"ison of the top sam:Jles ('.1' boreholes and shafts 
indicates that contemination was negljgible. Samples were received 
from bores in a wet or slurried condition. These were dried in iron 
pans over wood fires and ueed by qU8.rtG2ing to a convenient sizd. 

Determirlfl. tion of' Comnosi tion and Gr;:;:.c1e .. 
-·-The'sarapres-wereat1"'31ys-edat Jehe Tasmanian Mines Department 
Labora tory, LL'.unces ton, to deterrn:J-ne i.c.:;ni tion loss, total alu.rninat 
ferric oxide? titania, and insol'..:::::::le material (which closely approximo·:·es 
total silica). The f'igures obtainec1 en3.bled a comparison of' the 
Ouse bauxi te with bauxi te in oth(3l'" Darts of Australia for which 
Similar data are available~ -

--------------------_._. _ ... --_ ........ ,,-------_ ..... -,...;.-_ .. , .. --------------------------------_ ........ _-

x. 
Extrac ted with hot sulphuric acid evaporated to fumes of :;°3., 



-2-
., , 

't1, ...., .. ;.-1 .... 

To aA&BSS its suitability for the production of aluminim11, each 
- - -che "bauxite -samples, e..,....oepting those o"bviously too low ~n grade. 
\'v8.S tested in the Laboratory of the Australian Aluminium Pro·ductiou 
'Commission, Ho"bart, "by s. process S irnilar. to the Bayer' Process for 
extrac ting alumina, i. e. each sample vms su"bj ec ted to pressu1"O 
digestion with sodium hydroxide and sodium carbonate to determine 
the Quant.:! l-y of alumi"(la eztracj;;ed by this rl1ethod~.xXEmd also the loss of 
sod.s durlllg the appllcntlon of the met~od. 

The curve of Plate 10, prepared by the Comnission, gives the 
available alwnina - soda loss limits imposed on economic grounds 
on bauxi te which is intended for the production of aJltrninm.. Here­
after in these notes $ "bsuxi te which er,:.uals or surpasses in grade the 
limiting values given "by the curve of Plate 10 will be termed 
I/met2l1ur2'ic8.~ bauxi tell or simply "ore". 

!9..l]..£§.£@_.£nq~2I~1?£§.i tions 01.' the ~uxi te , §!nd_Sod.§-lQ.§~~~ring 
.:th"~ Efj££S. ti0.!l.. of the ~\lW111.lli! "b;LCaus tic Soda. 

Throe c,·.IGU~'.··~ tiO·".8 Ol~" -'cGnncJ~cs z:.n·~ ccnh,os i tiona have been made;-
(1.::< :":vjec'(;ing c..ll ~)_.Ll.::i":;G .. itll 'cotal-almnina content below 35 per cent 
(0) rejectj.ns b('.uxite in any bore or shaft which would reduce the 
average totG.l-alwi1ina content fen" that bore or shaft below 40 per cent; 
(c) rejectinG 1)auxite in any bore or shaft which would reduce the 
average gr2de for tha t ·"bore or shaft "belmv metallurc;ical grade. The 
resul ts for all of ';:'he deposits are sU!,i1Il1arized in Table 1, and 
details for the separ~te deposits are given in tables 3,5,6,7,8,9, 
etnd 11. Tonn2.[;es Wel"e estima ted by ass wiling tha t the bauxite in 
situ weighs 1.6 tons per oubic yard. This figure was determined by 
the ,Tasmani2.n Mines Department. 

The grade of b2.uxi te sampled ',Jas freQuently well above the lower 
lirl1it for mete.llurgical gr8.de, as defined by the curve of Plate 10. 
In conse~uence, the ~uantities of ore for which details of tonnages, 
compositions, average thicknesses :J.nd soda-losses are given in (c) 
of the above mentioned tables, have soda-losses consinere.bly below 
the permissible maxima. This \/7ill provide a me.ro;in of' tolerance in 
\ivorking the deposit.s, in that re::,:soi12ble c;:.ucnti ties of lower gr8de 
lJ.'}.uxi te acc identolly tEtl;:en out VIi tIl the ore will not reduce its 
gr~de below economic limits. 

Overburden .. 
-'-- "TIie-rnlckness of overl)Urden encountered in each bore or sha±'t 
is indicated on the plans accomp2nying this report. The depOSits 
north of No.9 ore 12.rgely e;~pOS ed over '~heir V1es tern portions, but 
in an easterly direction, pass lJenec:th a sh8l101:~ depth of Terti8ry 
clay wi -eh concretiona ry ironstone 1JO ulders and, uncommonly.9 thin seams 
of lignite. The deposits south of No.9 outcrop ,strongly but pass 
in an ~2sterly direction under a rapidly increasihg thickness of Tertiary 
clay with concretionary ironstone "boulders, sand, sandy clay, and 
occasional thin lenses of liGnite. 

,De.QQ.sit N~~.!-

L1LThe O~q,~.!. .:\ plo.n 01' deposit No.2 is given in Plato 2, 
:md sec tions in P12 te 3., A. plc:n of the orebody is 3i ven in pIc> te 11. 
It is seen th2t tlle Deposit C01i1llrises Do Northern Block. having sensi"bly 
s tre3. igh t bounG2:c ies trend ing :eou;::;hly north-Vies terly c:nd north-eas terly; 
t'IIO smaller central ;)loc1;:s, 'ehe r:orth Central and the South Central, 
C.ivided from the Eorthern Block 8nd from one another by constrictions of' 
the deposit; a c~et2,ched Southern Body appro:;;: imc~ tely 100 feet south­
east from the south-Central Block; and a sm811 dete.chad Western Body 
apPl"'oocima tely 50 feet from the south-western boundary of the Northern 
Block 9 The cross-sec tions and the isopachs on the plans show the. t 82,ch 
"boc1y o:t'·lJc.~ux:i Jce is roughly lenticul.::r. The average thicl~ness is 9 1'eet 
c~nd the maximum thiclmess 18 feet. 

In Sections 00,200E and L~OOE it is evident 'chat the south-Central 
r:ock is down-faulted rela tiiTe to the North-Central Block, while 

xx· Alumina extre.cted "by caustic soda is often termed "free almnina." 
In this report the o.lurnina extr2cted by pressure digestion will 
"be referred Juo as lIav8i12,"ble if alurnin2 R 
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TABLEt. 
d 

~~ITE..l2EPO..§ITS \}!EAR Tlia.!Q!TIi§tllf...0F OUSE;'_ TA~MANIA. . .. . 
•. · .. r-

-t~ 
,posi t 

. ~ ~ · o .. 

"J 

6 

! i i 

Composition (Dry) 

------.----.-.------~------, ----------.----, 
(a) Including only a continuous thickness of bauxite 

with a minimum grade, in any section, of 35 pe ~ 
cent total-alumina. 

(b) Including only a continuous thickness of bauxitd 
having an average grade of not less than 40 per 
cent total. al.umina. 

(c) Including only a eontinuous thickness of bauxite 
having an average grade not lower than 

.. 

i 

I 

metallurgical grade. :cl 

Insol. 
per 

c ent . I I . 

-J.--
(a . 6.14 
( -:;:;ti:6 

-
AltOi to a 

( 1 ) 
per 

cent. 

--- --~-- ..-

A120;: F620·3 Ti02 Igni t. los~ 
avai • 

(2) i 
i 

per per i per per i 

cent. cent. ! cent. c ent. I 

(1) E~tracted with sulphuric acid. 

(2) Extract ed with caustic s oda, 

Thick­
ness 
ft. 

Tons 
(insi tu) 

, 

(3) Footnotes appended to Table (3) and (8) give additional tonnages of ore 
in Deposits Nos. 2 and 10, for which the ava ilable alumina and the soda-loss 
have not be en determined. The total quantity is 19,111 tons. 

-
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section A-A su~~ests th~t the South Centrcl Block is down-faulted 
relative to the Southern Body. It is probe"blG thot a minor fault OCCUI'S 

between each of the adj2cent blocks which make up ,Deposit No.2 and' 
also bet'wveen the main portion of the Southern Body and its small 
south-eastern extension. These supposed faults are indicated by 
abrupt changes in the dip and often the thickness of the bauXite 
body. Mining operations may reve21 actual displacements and' 
separation of the bauxite instead of the flexures shown in the 
sections. 

Much of the bawci te is exposed a t the surface or covered by thin 
red clayey soil containing fragments of bauxi tee 1'feathering has 
opened the jo ints of the outcropping bawd te "IV ith the result tho. t 
in places the surface to a depth of one or' two feet consists of ba\~ito 
boulders embedded in red or brown ,cloy which constitutes from 10 
to 50 per cent of the uppor layer. Over the north-eastern portions 

,of the South Central and 30uthern Blocks the bauxite passes under 
Tertiary s edimen'Gs consisting almost wholly of clay with concretionury 
ironstone boulders. 

The principal dimensioDs of the ore-bodies are given in Table 2, and 
the tonna~es 2nd compositions with avera~e thicknesses in Table 3. 
The Northern Block is lenticulClr in shape with an ,8vera~e dip 01'6 
degrees in the direction 10 de~ress south of east (true)~ The surface 
of the baUxite is 8pproximately parallel to :the topographical surface 
and for the greater part of the are2, the "solid" bauxite is less 
than 4 feet below the topographical surface. 
The North-Central Block is continous with the Northern body of - . 
bauxite and may be cons-idered to be a porti9n of it H..owever 
along a line passing nearly through Shaft 26 (1000S/30~V) and Bore 
27 (00/100E) the ore-body becomes narrovver and thinner, \vhile 
south of this line the average dip changes to 8. degr:ecs in a 
direction 20 degrees south of east. Like 'the Northern Block, the 
North Central Block has only a very shallov-v overburden. 

Jhe South-Central_Bloc!s, is partly separated from the North Central 
l'Iock by a constriction of the deposit and also by a changG in the 
average dip to 8~ degrees in a direction 6~ degreGs south of east. 
The overburden near the northern extremity of the South-Central Block 
has a maximum thickness of about 25 feet, but elsewhere is little 
heavier than on the Northern and North-Central Blocks. 

The SoutheI'!}...Bo~ is somewh~:t triangular in shape, wi'c.h sensibly 
straight boundories. The 2verZtc;e dip is 7 degrees in the direction 
6 degrees north of east~ except for the SJJ1211 southern extension 
of the body,: where the dip is 7~ degrees in the direction 25 degrees 
south of east. 

Nenr the north-ee,stern extremity the Southern Body has a dip of 
12 degrees in the direction 8~ de~rees north of east, and hence, 
in a north-easterly Jirection passes under heavy over-burden. 
The boundaries of the deposit have not been exposed in this directions 
but the plan inQicates thut they are probQbly only 100 to 200 feet 
distant from the [.Jost northerly oores. 

The ~V'estern Bod#:" is unimportant both in quantity and zrade of bau,xi to .. 
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£imensions. 

(ii) TonnaGes, Compos i tions, G.nd Sod8.-10s,::'es. The tonnEl.ges 2nd compos i ticrn 
wi th average thicknesses of the bawd te in each of the blocks of 
Deposit No.2, and a[;gregate figures :for the whole depos-it, are given 
in T8.ble. 3. Figures eIre given for soda-losses in section (c) of 
Table 3. Reference to the plan shows that 165 boreholes and sheEts 
were available i'or s8.mplinc; the bauxi to. SclInples were tal{en from 
119 of these. The figures c;iven in (c) Table 3 are b2sed on the 
results of analyses of these ~arnples. The fiGures given in (a) and 
(b) of Table 3 incorporate the results of the analyses of samples 
from shafts, 1, 74, 75, and 77, which were sunk by the Tasmanian M:i.nes 
Department during 1941 but filled before the present investig2tion 
commenced. 

Deposit No.6 

(i) The Ore Body. A plan of Deposit No.6 is given in Plate 4 
and a sec tion in Plate 5. A plan of the ore-body is included in ;,1;::>. te 
12. The dimensions of the deposit ere given in Table 4. Because 
of the presence of boulders ond detrital blocks embedded in clay, tlLG 
deposit appeo.rs in the field to extend about 500 feet further e8.storly 
than the isopachs on the plan indicate. Deposit No.6 is somewhat 
lenticular in shape and has 2 dip of 6 degrees in the direction L!5 
degrees south of east (true). The overburden has a maximum thic]cncs8 
of 4.5 feet, but in general is less than 3 feet. 
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Soda-losses ' 
--------~ ... -----.-. 

B-a-wd t:--;:-o-d...;..y---.;....;..'-;...;;..,.--------------~-On-lllQ£l ~=-;r~~ '~----..... ---........,;,;~----T-o-n-s-----1 T~l: k~ I Sod ~:i 2~;=----

, , , II ;, I ( a) in~l~~iilg only a ' c~nti~~ous ' thj.cl~~Ss' '~:jf b~~!t'~' wfth (. in s ituJ .. ___ J'e_et..i ____ , crJ't/toft of 

(c) 

b minimum grade, in any section, of 35 per cent , A1203 total-alumina. ~ _*~ ___ -_ 

Including only a continuous thickness of Dauxi te I Actua l Permiss iDle. 
having an avora ge s r o. de of not les s than 4·0 per ' 
cent total alumina. ii' 

Including only a continuous thickness , of Da~~ite 
having an average grDde not lQwer than metallurgic a l f 
grade. 

---;-.-......--~--~..-..-~~' . - ' ; ' .. 
A1203 
avail. 
~(2) 

InsoL Fe203 

% % 

Ignition 
loss . 

% 
~----------+-----~~.+--- ,-" _ . ......;..;.,,---- - ------- --+--,----- --------------
Nortl).ern Block 

(3) (a) 41.56 
(0) --42:-87-----' .-.-

(0) -'~41 • 

. North-Central 
Block (3) (a) 

(b) 

-_ ...... ---_...:... 
South­
Oentral 
Block 

..... , ,,', " 
Southern 
Body 

(0) 
~---

42,06 
--------------~~'----~ 
Western Body 
, '" (a) 

(D) 

(c) 
............ ~---~-

,Aggregate (a) 
for 
Deposit (D) 
No.2 

39,90 

43.;2 
--+-

. -46';59----_._-
40.99 - .. ~-.--... -... ---
42.60 

-tj:T-;t5T 

------~----~--

6.60 26.97 2. 25:t22ii39 218, 222 19 .0 11 ______ '_ 

- "5:85 26 ~ 0"8-' . - 2-.--27 22 :~. . ·----1-~:074-t8.2 _. ------J+--::o~.~.- , _____ ' ~r;o!---
47~--+'-27:-nr-+-_-:=:2~. 25 _3~- , . _~25_9_T_mi-i- }-. ~ _______ 1_,~~ ____ 2..-... ES_5_-_-, 

lill..,p"-i-· --.;;;21- 8.§_ 
4.35 27.00 

__ ~_ \ __ gg. 12 _~ . < ' _99..t.2",-22~_~,6. 66 '~_. __ ._-+-_____ ----__ -.-
2.22 23.20 ' 32,000 6.75-

--+-.-~-.. -----~-.-.... ----.-t----::_"_--------------
_____ 22~_92~. ~~ ___ _16,148_ _6.1~ _____ _+_0_-.-9_6---------1~ •. -8~1--~--~ 

----
3.99 ' 28.57 

4.86 27.61 2 ~ 23 23.89 121,333 7. 57 
·~"li.:88"" ·-- 25 :7"7- ---2·:31~·-, -l--""'2'-S .• -"'O'"""'3-- --S7-; 5 55--- ·' ·-5r.2·~:r--·'-·------- --------

~-23 :81-- ' 88~OOO-7"-·T 9 :-2S-------f-1: 0"2--------1:8"5--

( 1) Ex tract ed wi t h sul phuric ac id. 

(2) Extracted vvith c ElUsti c sod o. . 

I.~T --

---

/(3) To the alJove tormcl':;cs i'or (c) may b 8 21 dded 4741 tons of lJaw~ite inters ected in shaft 68 (Northern Block) and, 
8,444 tons of b c: uxi te int 'oJ:"sec tod in s hG. fts 74 a nd 77 (North-Centra l Block). The percentpges of tota l 
alumina a nd insoluble ma t e ri e l <lI'O 44.L~7 and 2.53:42.15' and 2.91 respectively. These shafts were sunk 
and s ampl ed oy the." ']ic:sm,m inn Mines Dep2r:tm e n t durin :=; ·1941, out filled bofore t h e presen t inv e s t -i ga tion 

' commenced. In cons e queilce the : F . i L:~b le a l unH na Li nd the s od a .,.ilos s hc.vo not been determin ed . 

(4) The a ssay r esults for Bore 15 have De en used in c a lcula iing tonna ge~ only. 
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TABLE 110 __ .....-..._.:.:c 

Baw,::i te Body 

( ; ~ , 
\ _ .. J. / 

4 .. ~ . 
...:.-____ ....1.-_-_, .. _ ... " 

T <2E2Y"::&.t • .-9.91!!R?..!E.! t.2.!2!l..~!2 d _. Sod :: :::~.2.~.!. 

Figures of tonne.gos, omnpoG i ';ions 1 soda-loss and average tl;::(,:'lct·c, r ., -, 

of bau..xi te in Deposi t No.6 8:'e given in '1'£lbl(;: 5. Of a t01q), 
18 boreholos shaf sunk on or e.round the deposit, 8 paSbo~ 
through bL1U)d,te" ,Iles H:ire take:'l from 5 of these, and the f;LgUl'>,:;:S 
of Table 5 were c~lcu~2ted f~orn the results of analyses of the 
sample8,. 

~E:.1:.Ji~~, 

(i) ~_.~]3qQzL J.. pJ.r,:n of Der'-"sl t No,> 8 is given in Plate 4 and 
sec-Gions in }'late 5, A illal 'J:f the orebcdy is included in Plate 
12. The de:.~~)!3:Lt r :msistis ot l N0rthf:x'n Block and a Southern Bln'~lc.' 
each roughly OVL:11·· ,haped [md elo'£1[$a ted" and an ill~i::nportal1t oval-
shaped Wes tern Bo( .Y., Each Bocy of b8.\:.xi te has somewhat the 
a-ppecl"'ance of a iil lens distorted by ·.1i.ldulations of the upper 
and l()wel'" sU:c,:J:'c:.1C(;S. The princip[1,l dimensions are c;iven in 
Table 4, 

Xt can be 8e91'1 on pIau the. t data fer determining the atti tudo 0:;': 
the Nortll.ern KLock cs:~! iJO obt:::dned only frQli1 the 100N grid-line 
and. Bore l~ on tIle CO ·U.De, sec: tions 4JOE and 200E suggest tha':; 
either (a) -the " >.::-:1":1 ":j0'xt:hern Blocks- (,"-ltitute a deposit 
which is cont,";·'.u::rG,5 l;';l·cL,I.~ .. :l aI,.Jug the 00 (W···E) line, or (b) the 
00 line is p::~. 'a1101 to :), ;l{;:arl)y f,1Ult or warp, 

Ass1J..'\ling the t (a) trt;'0.l t~'l8 !\Torthern Blocl\: has an average dip of 
5';' d.egrees in the direction 051 dC:-;I'ees (M) Assuming that (b) 
is tru0~ se~·tions ljOOE and A-A suge:est tbat the bawd te :!..!l Bore 4 
is "'Jor.: tim::/" 1S wi tb. t;he lx:mxi te in the Southern Block, and oantl')t b'3 
regardod a ; a portion of the Northera Block~ this is so, 
the attit.· ,_~e of the ~Tor'::;herl1 Block cannot 'ne dei ermined in the 
absence ,r another bore or shaft away from the 1~ON line. 

The S'cui:.hern Block ;18S ;:: c1ip of 5 degrees L1 the (i,rection 23 degre:':"': 
south of eest (true) . 

TJJ.8 overburden incre,,·ses from 2 foet and 1 foot at the Western enos 
of' the Northern 8YJc1 the 30l1t!1ern Blocks to 8 feet and 5 feet 
respectivoly at the eastern ends of thes~ blouks~ 



·< 

TABLE 5. 

~auxite Deposit Ouse No.6. 

Tonnagcs 9 Composi tions~ ... Nerage Thickness8s~ 
Soda-loss. 

----------------.---------------'----.--..----------.--.------------------------------~------------------'--.--·~------------~I·-------------------------

COMPOSITION (Dry) 

(a) 

Tons 
(in situ) 

Thickness 
average 
(feet) 

I Soda-loss 
/ .... _CVl..,.I'. t_/-=t,...0_n_~A__:12=,"0-3,--_--_ 

Including only a continuous thickness of b~m.xi te with a minimulTI 
grade~ in any section~ of 35 per cent total-Gl~lina. lAc tual Perm-

r----------------------+-------------- issible 
(b) Including only a continuous thickness of b[.~uxi tG IlGving an 

average grade of not less thelB 40 per cGnt total aluminn. 

(c) Including only a contirJuous thickness of bauxite having 
an nverage grade not lcwcr than met811urGic~1 grade. 

-----. ----~----- -----~ .. - .~;-------------,...-. 

A1203 A1
2

0 Insol., Fe203 Ti02 Igni tion 
total avaif loss 

(~) 
c1. 

% l % % % ( 2~o 
.- -~ ...... ~---.~ -

(a) 3903 9
0
63 . 26 0 38 2,,12 22.61 

-
I (b) 43.8 f 6 .. 9 22046 2.16 24.9 

( c,) 42.07 37.42 l 5. 82 25.24 2.11 24.72 I 
I . . 

-

i 
I 
I 

~ 
--- ... 

I 

I 

(1) Extracted with sulphuric acid. 

(2) Extracted with caustic soda. 

j 

j 

10,408 

3,555 

5,630 I 

I 
OJ 
I 

- ------,;-------,.----........- -.:.. .-.-
4.37 

-1----------------- .-
3.0 

3.17 1.16 1.92 
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(11) Ton~~~~~ ~ompositiomand Goda-Ioss e Figures of tonnoges, 
composj J- ~ ,)11; soda-losses) and aver'age thicknesses of bo.u.x.i te in 
Depo~~G No.8 ere given in Table 6. Of a total of 28 bores and 
f511afts sunk on or aJ:'ound the deposit, 17 passed through b::'11xite fro)"" ·"'·,i,.. 

samples were tpken ~ The figures of Taale 6 Viere calcula ted from 
-!-he resul-i:;s of analyses of these samples and the recorded results of 
analyses of samples from shaft 6, (080S/23"':"-~) which was sunk and 
sampled by the Tasmanian Mines Department during 1941. 

Deposit No.9 is a small body of bauxite somewhat circular in 
outcrop, dipping at 7 degrees in a north-westerly direction. ~ 
plan of the deposit is given in Plate 6, a section in Plate 7, and 
a plan of the orebody in Plate 12~ The principal dimensions are 
stated in Table 4 and figures of tonnages~ compositions, thicknesses 
and soda-loss in Table 70 The overburden has a maximum thickness 
of 4 feet but 0'1e1'" most of the deposit is less than 3 feet. 

DQ120si tS .... N.£§. lQ_.!=lllU1" These deposits appe2r to form a single boc.y 
of bawd te, but they may be separated by a fault. This appears 
prob~ble in the section in Plate 7. 

Depo.§.!.:LliQ.!.-lQ 

(i) The Ore Borly. :,:)eposit Noo -10 c~ppeQrs in plan (Plate 6) to be a 
narrow' north-northwes terly trend ins body, curving :-::.round towards the 
west near its northern enj" The maximum len~th is 500 feet and the 
maximum width 125 t. In section (Plate 7) the deposit is woc1.r.;:;­
shaped with a maXim1Ll1 thiokness of 14 et near the outcrop. The main. 
body of t!f.e deposit dips 2t an angle of 8 degrees tc':vards the east-north­
east I%;~) The nOI'thern portion, indicated "by ,·':-'···j'3rly curve 
of the outcrop, has a dip of 12 degrees in the dil>,:.·_ "ion 20 degrees 
east of north. Away from the outcrop, 5_n the direction of dip, 
the ore body thins l'apidly, while the thickness of the overburden 
rapidly increases, so that the conomic limit of the deposit is reached 
in little more than 100 feet. A plan of' the (ire body in Deposit 
No. 10 is given in rlate 12. 

Section A-A suggests that ~~auxite may occur between the northern end 
of deposit No. 10 and the small outcrop in the creek-0ed 350 to 
400 feet towards the north-west.. The area of any such possible body 
of bauxite oan only be small~ Hence, in view of the thinning of 
Deposit No. 10. us this area is approached, and the decrease in grade 5 

no appreciable tonna~.e, if any, of metallureical b8uxi te could be 
expected. 

(ii) Tonnages, ~omj?~.§..t~ions~Q_ .. f?2£8-1.O~ Details of the tonnages 
and compos i tions of the b~:\::.Xl te in Depos it No.1 0, together with a 
figure for soda-loss, are Civen in TC.ble 8. Of 6 bore-holes and 
2 shafts sunk on or around the deposit, 4 boreholes and 1 shaft passed 
through bauxitev The fi0ures of composition and tonnage in Table 8 
are based on the results of an21yses of s~1ples from 4 bores. The 
figure given for maximt.Uil tllicl(lleSS of bauxite '\i{;JS obtained from the 
records of shaft 100 which was sunk by the Tasmanian Mines Department 

. but filled in before the present investigation was undertaken. As 
most of the bores were l1e&r the ec,stern edge of the deposit, where 
the bauxite body is thin, the tonnages given in Table 8 are somewhat 
::low.. Thus, as in footnote (3) of Table 8, a further 5926 tons 
of metallurgical bauxite is indicated in shaft 100, and probably a 
similar tonnage could be mined in a northe.,...1,r c1irection from shaft 
100, between th0 edGG of the outcrop and th,) .:."...;\..;'i:;ion-line BB. 

Deposit.No. 11 

(i The are B<2fl.."·,· Tl.l1csit No .. 11 is shown ~~j plan (Plate 6) and 
sec ion, Platu II ~o ccmprtse a tabular ore body wh~rh dips at an 
angle ot 11 deg~~os in the direction 13 degrees south of east (M) 
and thins somewhat towards the eastern boundary~ The deposit has a 
maximum thickness of 19 feet, a maximwn length of 600 feet in a 
diroction parallel to the outcrop, and a maximum width of 250 feet 
at l'i~ht :::~nCles to the outcrop. 
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~LE_£. 

'B~~UXITE DEPOSl'}! OUGE NO.8" ___ I __ ___ =-=.:..;;..:....~ 

Tonnagos, Compo s i tions ~ Averago Thicknosse)s 
SodG-losses • .. _-----...-.....--------

.. _--------------------------_._-------------..,..------.. -I-.----~-----------
Bawci te Body ...... Composition (Dry) 

~_-"" ___ -_4_ _ r _______________ -.. __ 

(OJ Including only a continuous thickness of bauxite 
with a minimum grade, in any section, of 35 per 
cent total-alumina. 

(b) Including only 0. continuous thicknoss of' bGuxite 
having an average gr2de of' not loss tho.n 40 per 
cent total alumina. 

(c) Including only a continuous thickness of b~uxite 
having an average grade not lower than 
metallurgico.l grade • 

( . ToUS ) In Sltu 
thickness 
c,vcrage 

ft. 
Actual Permiss­

ible 

. ~,.--- --r·---····_·_- - ... -.-.----........ ------.---.. ---.. ------- ------... ., ------I 
A1203 

(2) 
avail. 

% 

Insoluble 

,: 
;0 

,-I 
/0 

(. 

/0 

Ignition 
loss 

% 
... _--------.-- '----------'---.•• "'------ ------._->-_." .. __ • ------I--.-----.. f-.. ---- ,..,.--+----,-- --------

Northern Block 

(0) _~8.~~_. __ . ____ ._ .-.-2..1.:~ __ ~.:.::~_~~~.~~~. 20,445 ~3,_-----+----_-_--I~-,---_--
(b) 41.5 11.1 23.0 1.95 21.4 4,741, 8.0 

----- -------.... _-r---.-.. ---- ----._------.. -.---.. --~ .. ----'----- r---"-'---~ ..... _--r-.-------i----.---.. --
._. __ "'.--__ ~c) 38.Lt . __ .33.7 ___ 3..:..2_ 32.0 2.:.~ 20~8 1,778 J 3. 0 __ 1.31 1.55 

-----------+---------Southern Block : i 
(a) 41.84 10.74 24.38 2.11 21~16 26,222! 5.5~3 

--- --_.- .----- f--. ---!-- - -----+-.--------Ifo--------
(b) ~ .. 8~ 9.5 2:':~ 1.96 22.15 17, 77~5~.~(0. __ +--__ ~_-__+--___:~_ 
(0) 40.0 35.9 6.4-- 27.5 1.9 2'4:0 2,370 L~.O 1.59 1.70 -- ... --.---.. ... - --~-

i 

Wes tern BOdY~~J)' __ 3_: ___ 5_, ._+-_= ____ ..-_-_5 ~-2-.--+-.-_,~-~-.-4----t-2.;-_ .. ~~ ~ __ ~..2~ ~77 I ?'~_~ ____ --I-
i 

-------
I--------~----·--~~-------~~------~--~-'--~------+--------~--- ,--------~-------(c - - - - - - - I 

- -----+----.-+------+---.------- -.-------......-.---t------II--------.--..,t-I --- ----4----------- ---.. ----------
(a 40.23 - 10.74 25.97 2.13 21.03 L~8,444 I 6.2:9 , Agg regate 

1'or 
No. 8 
Dop osit 

----+-----+---- --- ---------i------- - -~-------i--

(b "'::3. 39 _=--___ >-~~~ 23.55 1. 96 21. 98 _.22, 5 ~ __ l ___ 5 ._1-+_:3 __ -t-
(c 39.31 34.96 I 6.7 29.43 2.07 22.63 4,148; 3.5 --1".47 1. 4 

. 1 I I • ---._--:---_ ... ------_.--_ .. --------- .. _-'._-----_ ... - .. _-- -- ~----

(1) Extructed with sulphuric acid, 

(2) Extructcia with cuustic sodu. 



- ous:c no. 9 

.§ODA-LOSS 

I---·--.,....-----------------··.·.--------.~ f .... 

' .... _. . _______________ ... _._co~w_o_s I1~~_0_N_( D_~_)_l ___ . ____ _i_I.--(_i-n_-~-~-~-:-)--+_---T.-~-;~~_~_~_~ S l ____ :_~_l~..,v :-:~;::;...~ __ ~_~_s _____ _ 
i 

(a) Including only a continuous thickness of 
wj.tll n fllinimLllTl grc-,dG 5 i11 ccny sec·i:ioD,. of 
per cent to-G21-all1JYlin2. 

ixmxi te Ii 

35 

Including only 0 continuousthic]cJCss of llCi"xi tel, I 
having on 8VGr~ge grode of not less th~n 40 per I 

i I cent totGl alLllllins o 'I 
~ (c) Inclll.0.iDg onl;), 2 cOi1"cim'.OLls t!.lic.':i:1CG:J 01' D2u,xite " 

I \. hGv'ing o.n C\vcrc\:;e ~rc.Cle not loweI' ·~hc.n ' 

, 

I 
Actunl 

11 I metallurgical grade. ! I 
-'" ·----··----1 I I -1-1 \' .- II 

i \ A120 3 Pe ° Ti02 I2,'ni tion I . 2 3 ! i loss I 
j (2)!! 
I Cl.voil. I i 
i--- % % % % ____ % _______ +l ______ ~ ____ ~~ __________ -+ _____________ +_ __ ---

! (a) - 1= 29.7 1 2.1 20.3 14,506 i ~ .. 08 I 

Permiss­
ible 

t ------+-----+-------.:.-.-----.-+------+---.. ----I-.----.-+~--_______ -L __ _ 
j (b) 5.

6 _1 ~1.2J-: _L_2_6
o

: t 1.9 . _ 24.5 -i 1,1 85 ! 2.0 l.----L------
! . (c) 5.'17 I ~38.1~L-?6.~9_L_._~~·3~_L~~--_L---.~~~---1._._- .. 4,~.~~. ___ .~_.~~ _______ -t .. ~_._06 11

• 74 

. ' 
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The thiokness of tb,e over:)urden increases ra!}j.dly in the direction 
of dip to mor~ thari 50 feet near the :~~tern edge of the ,deposit. 
(ii) ~.!l£B.Qs. COf!!QQ£i:!;.i.Ql2§._.8EQ 809-£-)013,..:'2" Details of the tonnaGes: 
compositions, ana s:vorr1.ge thicknesses of the DZluxi te in Deposit 
No. 11, with G Fieure for soda-loss, are given in Table 9. A total 
of 12 bores and 4 shafts were sunk on or around the deposit during the 
present investigation. 01' these 1 10 bores and 3 sh8fts pQ.ssed through 
bauxite, which was sampled. Shaft 102~ sunk by the Tasmanian Mines 
Department during 1941, was alsti sampled. The figures of,Table 9 
are based on the results of analyses of these samples~ 

DerOSi t No. 12. 
l~ TIle Qi~odi~L Deposit No~ 12 is shown in plan in Plate 8 and i~ 
section in Plate 9. The ore body comprises a Northern Block, 
a North Central Block, a South Ccntl"'cl Block and a Southern Block, 
divided fl'om one clDother by constricti,on and thinning of the deposit., 
The dimensions of the bauxite body are Given in Table 10. 

In passing from one block to another, a change takes place in the 
level and the attitude of the ore body, suggesting displacement of 
the blocks by ,faul ting. TIle ore body dips in general towards the 
north-east, and in an ec,sterly dil'lection passes under heavy overburden,' 
The overburuen consists larGely of C1EljTS with concretionory ironstono 
boulders, sand and sandy clay, with thin lenses of lignite in some 
of the deeper portions towards the nOl"'th-eas-G .. 

The Northern Block, is tabul.:::~r? but thins out towcrds the junction 
wi tfi the North-Central Block. The dip is 10 degrees in the c1irec tion 
056 degrees magnetic. Tbe ore body outcrops strongly along its 
Western edge. A limit to the explorEltion of' the deposit in an 
easterly direction was im;')osed by the thickness of the overburden .. 
Hence the eastern edge of the ore body in the Northern Block has 
not been revealed. . 

The North-Central Block is tabular and dips at on angle of 16 degrees 
in the direc·tron04lr-d~egrees magnetic" In section g the North-Central 
Block appears to have been displaced downward in relation to the 
Northern Block, the displacement near the junction of the t':Jo blocks 
being of the order of 15 or 20 feet. The Horth-Central Body outcrops 
strongly at its wGstern edge, and the eastern bou .. ndary has been 
approximately uefined by Bores 4 and 11. 

The Sout!:L-Centr81.Bloc!S in its attitude and its tabular shape 
rese~bles the North·-Centre:l Block, l'lelt'tive to v{hich it appears to 
~e dIsplaced upwards from 7 to 20 feet. The South-Central Block 
lS co~pletely covered by ove:-burden, which has D. minimum thickness 
of 2 J. eet near the western eCcGe of the bauxite body near C!haft A 
As in the case of the Northern Block, the eastern edge of the ore· 
",?ody has,.,. not b~cn rev~~led, ,b acaUSe of excessive overburden. The dip 
lS 14 deurees ,ln the Qlrectlon 052 degrees magnetic. 

,TJ:le Soutl].ern Bloc!Lof Deposit No. 12 consists of a t~:~bulur ore body 
Wl th a dll? or20 degrees in the direction 046 degrees m2.gnetic. 
The deposlt outcrops along a portion of its south-western edge. In Bore 
1~' near the southern extremity of the ore body, the bauxite occurs 
abo;:et l~~~~ thanbwoUald be ex~ectGd with the dip and strike given 

. • may e ue to a ch2~~~ of e4 0 near th tl ' 
or else to down-faul tinD' ai' the d'·"I..>'-' '_,- :-'-" .l..h": e sou le.rn extrep'.i ty 

. 0 eposlli ln w 1.S orea. 

Because of the comparatively steep dip of the 
sharp rise of thn topof.)'ra ' , , ' .. deposit, and the 
thickness -'-' th c; " 6 ~1 pnlC SU~f [lce ale:: Q" the dirQ~ tion of' dip the 

O.L e overouruen con'f'lned boT'" n r-' , J.:l"' , 

less than 100 f'eet "'-'rom th ' ::.. _1 G ..... ..i eJil<1i:tlnt]' to 0. strip d t J. I e Vies lJern rl'Q of -!-he d ' t 
Q a WDS obtt1ined to en<,::ole a rr~li~bl e'd t"...,.u .. ~ . ?POSJ " Insuf'f'icient 

and the 2.ttitude of the de osi-'-'" ",c'~l e e ,c;.LlJlln<:':;~lon"of the shape 
inaccurate, ,P . i.J f ~nu hence the dlP glven above may be 



TONl'EG"8S~ COLPOSI'L-::;:Ol,fG o }\i/:=R.- GlL THICKNE~-3SES. 

SODA-LOSS 

~! ________ ~ ________________________________ c_o_m_,r_o __ S_i_t_io_n ___ (D_ry __ ) __ . ___________ ~ 
I t 

(n) Including only n continuous thiclmess of bouxi te vIi th n 
minimlUi1 grGde, ill Gny section, of' 35 per cent totnl­
aluminn. 

(b) Including only a continuous thickness of bcuxite hnving 
an average grode of not less than 40 ~er cent totol 
oluminn. 

(c) 
an average grade not lower thnn mctollurcicol grade. _I 

Tons 
(in situ) 

Thickness 
average 

feet 

-

Sodn Loss 
c'V'/t/ton of' 
A1203 

, 

. 

. 
J 

> 

. . 

Actual Permlsslble 

. 
. 

+-

Including only 0 continuous thickness of bouxite hoving, I 
----------~! -------------~-----------------~----------~---------------

Ti02 f, Ignition 
I 

loss 

I 
Insol. A1203 

( 1 ) 

7; I % 
total 

% % 
---.----+-------+-.---------.--t-------------------;..---------4-----------+-------!---------

25.67 2.47 23.57 
-- ---

(n) 5.6 42.52 
--+------~----

(3? 
1--

(b) 5.43 43.23 24.92 2 .. 49 I 23.67 

(c) 5.44 43.23 
I • 

r-----~~------+--3-7-.-85--~-2-4-.-9-2--~~ 23.-6-B----4~--------------------------~----------·~-----

--r-

'-, 
f 

(1) Extrncted vvi th sulphuric ncid. 

(2) Extr8cted "'lith cnustic sodn. 

(3) To these tonnnges may be added 5,926 tons of bnuxite, intersected in shof't 100, having percentages 
of total nlumina Qnd insoluble lTIn terial eClual to 37.95 and 2.1 respectively. This shnft wns 
sunk _and srunpled by the Tosmanion Mines Depc.rtment during 1941, but the fil::rure of nvnilnble 
nlumlnn nnd sodn-loss were not determined. Sec olso the above parngroph ~Tonnnges and 
Compositions". 



J . . 
• ! . 

T_;·.3L:S 9. . 
. 

B_~UXI~E D~FOSIT - OUSE No. 11. 
~ 

TOl\l1'L\GEG. COMPOSITIONS. AVER:'~GE THICKNESSES. 

SODA-LOSS 

---------------------------------------------------------------------------------~I-------------T--------------~-----------------~ 
! COlIPOSITION (Dry) I Tons 
I i 
1---------~----------------------------------------------------------------·-----~ ! (a) 

(b) 

Including only a continuous thickness of bauxite with a minimum 
grade, in any section, of 35 per cent totn1-a1umina. 

Including only a continuous thickness of bauxite having an 
average grade of not less than 40 per cent total a1illnina. 

(c) Including only a continuous thickness of bauxite having 
an aver2gc grade not 1m-ler than metn11urgica1 grade. 

! -~·-'-+-------------------------------------·-li 
I ILSo1. TiO Ignition . 2 

loss 

( in situ) 

Thickness 
average 
fcct. 

actu81 permiss-
ible 

sOdl-LOSS 

------------~--------------_b-----------

% % 
(a) 5,,6 2013 ?2 .. 39 ---·---------1-·-68-;-'755'--'-,· ---{-- --'r<"1-" ---

,,~,----~----------....:-------...:..:.. 

_._;_:_:~~~-:_~-:~:--~_~_;;~-~~~3~6-.-5~7--~--~-:-;-:~:-[~~~~2-2_~-'_:-~_:-!~~~~~~:~:~:_:~:~~_-_--~~-·-l--~-~;:~--::-
(1) Extracted nith sulphuric acid, 

(2) Extracted \"lith caustic soda. 



'<111, • -15-
•• .. , . ...~ .. 

.. 
.. r 

- -
Ore Body Length 

maxim. 
ft. 

-------. --------------,-------------------------------
Widt h Direction 
maxi. m~ of 
ft. 

I 
moximu.rn 

length Y/id th 

Thi kness 
max. overaGe 
fto ft., 

--'-t-----~r~he~ 
. 

L~ X 
Block 250 

----

---~----------------.+---------~------------j 

I S-N 
-{'-"---

W-E . 18 

-. 
~ 

North-Central 500 400 I : .... ' i. \. 
Block . -- i flJ 

I 1------
South-Centr81 

400 __ f30 
.. j~~_I-s~-N--+-1.-6-~ _5 _+-____ 8" 2 Block . -- - -

Southern Block ~~- I-~- I r 12 507 
-...-. .... ---. ........ - ..... ~.~-i--------_+----......;..-.......---- ... -... '"' .. ,>.~#t"!_ 

X The ore body continues furthor in an easterly direction beneath 
excessive overburden, 

¢ The ore body continues easterly and north-easterly beneath 
excessive overburuen. 

Ii The ore body has been explored over a v.tid th of less than 100 feet 
in a north-easterly direction~ 

(ii) ~onnage~ CO~Eosili2~Q£~§~d~~2~ Details of tonnagcs r 
composi tions and average thickness of the bauxite in Deposit No" '12 5 

with figures for soda-losses, are given in Table 11. During the 
present investigat ion 39 bores end 6 shaf'ts were sunk on or around 
the deposit; while shafts 101,103,104, ano 105 sunk by tho Tasm8ninn 
Mines Department during 1941, were still open for sampling. 
The figures of Table 11 are based on tho rosults of analyses of 
samples taken from those bores end shafts. 
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~ABLE 11,. 

88ES. 

____ .... ________ .--.~ ___ ..k': __ ,.,.. ___ ._-1" • __ •. _ ....... ____ . __ --........ __ , ___ .,_ ... _, _ •. ___ .__._. ...... _ ... ~~ ____ ... _ .... ' ..... ;.~ __ , ____ .-...-.._ ....... ____ , ______ _ 

BAUXITE COMPOSITION I(Dry) 
i :------------,-_._. ------,_-..,..... ..... , ....... - ",''''''-- ... ,------..-. ......... .,.,...--------... _------ Tons 

(in situ) 
Thickness, 

average 
feet. 

Soda-loss 
cwt/ton of 

Body 

I 
,- ....... -

'j 

(a) Inoluding only a continuous thickness of bauxi te 
wi th a minimum grade, in amy section, of 35 !,?er 
tent total-alumina. 

(b) Including only a continuous thickness of bauxite 
having an average grade of not less than 40 ger 
cent total alumina. 

(c) Including only a continuous thickness of bauxite 
having an average grade noi lower thnn metallurgical 
grade, . 

.. --------.t~----- .-------. ~~~??-. _. __ ._._---_._ ... , 
Actual Permissible 

.. __ ._.".-_.- ._----'""""--

-- - , _ oE .. 
:---,--I------+--~-,~ ---- -_.-+. - w.__.__ 

~nsol. A1203 Al 2 (»3 Fe203 Til12 Ignitior. 
I 

tote.l avai,l loss 
( 1 ) (2)1 

--+-----~----~-----~-----
% L_ % " % % -- -.-..--"-

Northern Block (a) 5.36 38.8 32.03 2 .. 25 22.15 30,370 , 

~- .. - .... -.-- r--~.-... --~ ... -.- .-. rw-----.. - ... ---'-- "-'-'-- - .~. ' ...... -....... ..,.' ... ' "- . '_.' --... ~-+---~ ... _.". .._P---------+-----,---
(b) 3.54 40.63 6.518 11.0 --t--,---~.--.... +,------_+ ... ----_+_-,... ..... ... .... .-.".. ._T~ .. _·_ •• ,... ... -•• --.- ____ ---.~---~ ... .-... • -_ ..... ,---,------ --... _-------

(c) 3.78 38.6Jl 35.37 0.77 1.66 
------;---"'---,,---11-----1----·-- ~ "-"~ --_. -'-~---- ------- f------.-----+---,--.,----f---------

Nor th-Central (a) 5.89 
Block 

, (b) 4.70 

(c j 4.70 
"'-"--I--:-:-:-:~-+- ·;5 .::;-=:~;-;~~-:--t. -.-::~-~l: ~1;::~; ~':i:::~~ =~::~:·-·-l·~-~~.~3-------1=.=6-8'----

! 
-.-~---

south-Central (a~ 8.n 
--.----.~ --.. - ... --.. --...... _,_ .. __ . _ -.-- O'''_.-., n"~ ... -.- -- -~ .• ,.-~-.••.• O' •• ' .... -. -- '-'~"'-'''-'- --'''' ... "I' . ,-~ -.--'.----

38.691 28.,24 2 .. 24 21 •. 45! 21,037 7.1 
Block ...---........ ----.f-.,.-.,-.. --t-.---.--- . ----'"'' .---.-- .,,_ .... _._-- ,._ ..... __ .... ,~--",-, ----~---~-... --+---------

(b) 9.'89 25.62 2.23 21.1 4,741 4.0 
.---------t, .. ------I--,,-----.. - ... - ,------ -- ------f--.-.-- .. -,~--+--- .. -. - .. -.----+---

(c) 6.0 38.8.3) 34.60 30.3 2 .. 30 22.0 8,889 1.61 
;-------,~-~i_o_-....... -.---+_-"'. 0-< .-.----.... ---~~ ~ .. ---I__-".-----+-~-.-- .. -~-_ ... ----.-----. ..f--------

Southern Block (a) 5.00 39.3~ 30.81 2.22 22.1 18,963 10.66 
\---+-----1-'--- ---- --, -.--,-o+--.----!-----

(b; 4.48 ?8.6.5 2 .. 06 21.16 9.0 

I (c; 4.69 
1-----+----+--.-----~ -,.---- ~-'.- -- - -1-----

37.74 30.11 2.22 22.33 16,000 40.21. 9.0 1.07 1.82 , 
~~ -' 

Aggregate (a~ 6.08 
38. 84~ ,_._". 30.15 --;.15 . 2;.2~~;9-,-1-·84--"--I---8-.-9-9-'- ..... -------+--------

t------+-----+----.-+-----.....----t-.. ---"i--------t~'~-.--... ----,-+----,----
(b~ 4.98 41.35i 28.22 2.08 23.09 56,033 7.87 

(0; 4.6.5 

-
1----+--

3
--
9
-.'-34-,"---.-"3-5. 83' "'-3-0-. 3-

7
-t--2.i-7 '-'22: 95~~-5~, -"51-1--'-111---

9
-. 3-8---1--1-.' 0-0--~---1-.-7-0---­

I 
--~----r-----------------------'-;-----~---- --------~-----------~-----------+---------------

Extrc.cted with sUlphuric p.cid. 
I 

Extracted with caustic. so~e. 
! 

For shc.ft 33 ['..11 o.nc.lysesi by Austl"o,JJ.o.n Alwninium Production Oonmission. 
I 
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