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ADDENDUM
Since this record was written additional information in
the form of analyses of composite samples from Bsker, Dasy, Red
Cliff and Fox deposits has been received from the laboratory.
These composite samples do not represent precisely the
same tonnages of bauxite which have been included in the reserves,
and this fact explains, in papt, the small discrepancies between
the figures here given and the corresponding silica and available
alumina figures set out in the body of this report.
Average compositions calculated from the anclyses of
composite samples are
Deposit Baker Easy Red Cliff Tox
Total 41503 " 53,3 51.9 48.9 47,7
FGgOg " 6.4 1002 1105 1702
TiOg ! 3,8 B43 ) 27 .
Quartz " 3.0 2 e 5.5 246
Avail. 4150 N 46,0 44.8 42,6 4249
e 4A1507 by Eu%oclave t 45,7 44,6 42,2 42,5
extraction
1.42 1.52 i.5o 1.18

Soda loss. : Cwt.,




SUMUARY
Pisolitic bauxite containing between 40 and 50 per cent
available alumin®dwm was discovered on islands of f the north-east
coast of Arnhem Land in 1949, and after preliminary reconnaissance
in 1981 a thorough exploration of the deposits on Marchinbar Island,
iessel group was undertaken by the Australian Aluminium Production
Commission.

The islend is 400 miles east-north-east of Darwin,
approximately mid-way between Darwin and Thursday Island. One
group of deposits contains 7,200,000 long tons of bauxite within
2% miles of the west coast,

The island is composed of a gently tilted alternating
sequence of sandstone, siltstone and shale of upper Proterozoic
age bearing remnants of a lateritized surfece which includeg the
bauxite ccecurrences. Bauxite has developed by lateritization of
a sericite-quartz siltstone containing rather more thon 50 per cent
sericite. The rock contains 65 per cent total silica, 19 percent
alumina and 6 percent potash.

Economic bauxite is m@inly confined to the pisolitic zone
which has a maximum depth of 16.5 feet and rests upon red or red and
black tubular and massive laterite. Over limited areas high
alumina valucs persist downwards into the red tubular zone for a
few feet.

The deposits were proved by sempling pité sunk at the
intersections of rectanguler grids spaced ot 400 feet by 200 feet,
except f~r onc deposit (Fox), which was tested on a wider scale,

Proved rescrves €re given in the following table, but the
figures for Fox deprsit are ~f a lower ~rder ~f accuracy anl
sh~uld bc regarded as indicated reserves.

Deposit: Long tons of Total Quartz: Total Avail, Soda
' dry cre: Si0g Als03: AloORL loss:

% % % cwh .

Baker 215,000 8.6 2.8 -~ 47.8 1,52
Sphinx Head 1233,000 6.5 2eD 4 8.0 43,5 1,00
Able 462'7,000 4,1 1.1 51l.4 47,1 0.71
Dog 1317,000 5.1 1.1 51,4 47,2 0.88
Easy 825,00(, 8.5 2.2 —t 45.2 104:0
Red Cliff 763,000 8,8 3,8 - 43,9 1.31
Fox 800,000 6.8 2o - 42,8 1.07
Total: Q780,000 5.6 1.6 - 46 .0 0.92

The total is equivalent to 4,500,000 t-ns of available
alumina or 2,380,000 tons of aluminium metal.

INTRODUCTION

At the conclusion, early in 1949, »f the Australian Aluminium
Pr-cduction Commissiongs prospecting and proving campaign thr-ughout
eastern Austrelia, the complete picture was not wholly satisfactory.
Proved bauxite reserves in Tosmania, where the alumina and :
reduction plants are being established; are small and 1ow grade,
and wéuld be bettcr reserved against any emergency wWhich might
interrupt shipping from the mainland. The lergest resesrves that
were then known are in the vicinity of Inverell, northern New
South Wales, mrore than 400 miles by rail from the port of Newcastle,
This long haul constitutes a very serious handicap t- the use of
this low grade ferrugin~us bauxitc which everages »nly 35 per cent
soda~s~luble alumina,

In June, 1949 the writer visited Cobourg Peninsula, Northern
Territory ond examined lateritc which had been described as
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siliceous bauxite by H.Y.L., Brown (Brown, 1908) early in this
century, Althouph the lsterite proved useless as & source of :
aluminium (Owen, 1949a) the maturity an® great extent of the
laterite was recognised, and it wos thought that laterite thet

had developed on a favourebly aluminous perent rock might be found
in the region, '

The writer was fortunante that he travelled from Darwin to
Cobourg Peninsula on the Administreticn's patrel vessel "Kuru'
cormanded by Captain F.E, Wells, who knows the Arnhem Land coast
intimately, Vells and F,J, Woalkes, a seam@én who had had some
experience prospecting, were shown gpecimens of pisclitic laterite
and both agfeed to contimue the search as opportunity offered.

Before the end of 1949 many specimens of laterite had been
received from Wells ond Waolkes Jointly and these inoluded fair
guality pisolitic bauxite from Truaent and the Wessel Islands,
Concurrently géologists on the Bureau staff collected laterite
specimens from various inland localities in northern Lustralia,
but 21l -f these were too siliceous or too ferruginnus to be of
use. The writer collated all the informati~-n @nd recommended
that the potential resources of Truant and the Wessel Islands
should be determined (Owen, 1949b),

For various reasons the exeminati-n could not be made until
October 1951, tw~ years after the original discovery, and then
snly a hurried reconneissance of pert »f lMarchinbar Island and
several points on the adjacent mainlend coest was mede by the
writer accompanied by Captain Vells,

This was fsllowed by a further short visit in April 1952,
when the party comprised Messrs, J.V. Puckey and 4,J, Richardson
of the British 4Aluminium Company Ltd,, Mr, J,H, YWarrington of
Australasian Civil. Engineering Pty, Ltd. and the writer,,

Ls o result of this visit and the wicder reccnnaissance that
could be mode, an ¢arlier recommendatiosn for a testing campaign
was confirmed; end the work wos then put in hand by the
Aluminium Commissicn,

llessrs. Fuckey anl Richardson, whro were seconled to the
Commiission, exercised supervision in the field and were responsible
for the sampling of the deposits, and Lustralasian Civil
Engineering was responsible for the establishment and maintenance
of the comp, sinking of test pits, surveys, transpsrt and
communications, : E

Lctive work in the field began late in May and was completed
by the end »f October, During this time approximately 550
sampling pits were sunk (average depth 9 feet) and 27 miles of
grid lines were surveyed and pegeged. Of this length of line
approximately half traversed heavy scrub, which necessitated use
of a D4, bulld-zer. ‘ '

[

The total number ~f men engaced »n the islénd cmprised:-

<

Genlogists - 2
Surveyor - 1
Lsstyer - 1

Pareman~in-charge-1
Storeman-clerk- __ 1

6

liners 12 (later reduced t> 10)
Bulldozer driver 1
‘Fitter 1
Driver-mechanic 1
C~cks 2
Survey Assistent 1

Rruseab~ut 1
25 (23)
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From 23rd, August a medical of ficer was engaged by
Australasian Civil Engineering Pty. Ltd. and stationed at t he

campe

Visits of inspection were made by J:M, Warrington and the
writer duping the course of thc work,

LOCALITY AND. ACCESS

The Wessel group forms a narrow, slightly arcuate, island
chain trending north-casterly to north-north-easterly from Nepier
Point for a distance of 80 statute miles and dividing the Arafura
Sea from the waters of the Gulf of Carpentaria, The northecruomost
point in the group is Cape Wessel (Let. 11°00'S: Long: 136945'E)
on a small unnamed island seporated from Marchinbar Island by a
narrow strait. (See plate 1),

ilarchinbar (or Erimbiga) Island, the largest of the group,
is approximately 34 milss in length by a maximum width of 4 miles.
The group consists of two other major islands, five small ones
each of one or two square miles, and numerous low rocky lslets,

Of the three major islands the southern two, separated
from larchinbar by Cumberland Strait and from each other by a
narrow cleft called Hole-in-the-Wall, are not nomed on offlclal
meps and charts but are known to 1ocal natives as "Kullcrunga"
end "Irrakulla",

As llarchinbar is the island on which the bauxite reserves
have been proved the following remorks about access, distances
and anchorages refer t~ that island.

The nearcst point on the meinland is Margaret Point in
lMalay Road, 30 miles south of Cumberland Strait end 2 miles north-
west of Cﬂre YVilberforce the north- cLsterlJ extremity of Arnhem
Land,

Two airstrips for light aircraft have been cleared on the
island and c~uld be easily and quickly re-established when requirede.

Aerodromes for Iight aircraft are maintained by mission
stations at Ililimgimbi and Elcho Islands, and a wartime sealed
runway 6000 fcet in length at Gove (errkslu), Melville Horbour
is in good condition, HMelville Haorbour is a nearhy enclosed
sheet of water forming a sscutherly extension of llelville Bay.

Distances in stotute miles and directions fr-m the northern
airstrip on lMarchinbar to Darwin and the places mentioned are:

From Marchinbap True bearing - Distence

To Gove (Yirrkala) 176° 60 miles
Elcho Is. 2329 80
Milimpimbi 2420 110 "
Darwin 257° 400 "

Good anchorages for small craft exist along the west coast
of the islands, but the east ccost is rocky and unprotected except
for a large embayment in the cocst of Irrakulla.

~Jensen Bay and Japanese Creek Boy osffep good anchorages in
close proximity t- the gr-ups of bauxite deposits, but both are
open to north-westerly and quturly weather,

Access by seca prescnts no difficulties other than distance
and the hazards presented by au anllwhted coast to those unfamiliar
W1tb it. Dlstances from Jensen Bay t- various points are:
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via Cumberland

Melville +Harbour Strait - 70 nautlcal mlles
via Cepe Wessel - 95

Thursday Island - 350 " o

Dorwin - 400 " "

Port lloresby - 650 " "

Sydney - 2,200 " "

Bell Boy, Tasmania — 2,730 " "

If a port is to be developed at Harchinbar it will be
desirable, if not essential, to establish a light at Cape Wessel.
This point is used as a landfall by vessels salling between Thursday
Island and Darwin, and would be of greater use to mariners if
lighted.

Crmrunication between Jensen Bay and the group of bauxite
dep081ts in the vicinity (o;hlnx Head, Able @i Dog) presents no
great difficulties (See Plate 2), Jcel tracks used during the
testing campaign are the mnst Cirect and practicable routes and

ould be developed intn good roads of blﬂh load capacity. The
descent of abrut 100 feet fr-m the western end of Sphinx deposit
is rrobably toc steep for heavily laden vehlcles and some mincr
relocation of the road or earth moving is indicated, The lowest
points on the floors of the three depcsits mentioned are 120, 140
and 120 feet above sea level respectively. These elevations provide
useful down grades for loaded vehicles,

Roads to the outlying deposits, Baker, Sf miles north-east
of Jensen Bay, and the Red Cliff gr-oup 8 to 9 miles south-west of
Dog may require some bridging of narrow ravines in the guartzite
and over small creeks,

Loteritic gravel suitable for road surfacing is, of course,
very abundant,

Appr-ximate racdial distances, Cirectisns and road distances
from the camp site at Reef Point, Jensen Bay to mld— oints of the
derosits are given in the fJ11AW1n~ table,

Approximate arrroximate Lvproximate
Deposit " Rodial Distence  Dircetion Road Distance,
True Bearing.
— Miles Degrees, . lMiles,
Beker 3L 55 7 4
Sphinx Head 1 125 1%
Able . 14 175 2
Dog 2 . 190 3
Basy 10 , 210 15
Fox 9 215 144
Red Cliff 9 220 154

Z Via Sthinx Heed
SITES FOR PORT F4CILITIES,

Whether it is decilded to tronsport the bauxite by lighters
to ships lying off-shore, as the Japanese (id at lialacca, or to
load direct into ships at a pier, detailed hydrographic survey of
parts of the west coast of Marchinbar Island Wlll be 2 necessary

first step.

Other things Dbeing equal it is obvicus from refercnce to
Plate 2 that Jensen Bay offers the most suitable site, Proved
reserves of bauxite tcoctalling 7,200,000 tons lie within a radius
of 2.5 miles of Reef Point, a P)CkJ point in the Jensen Bay., There
is little Gcubt that part of liar arbt Reef which extends seaward
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from Reef Point,. for about half a mile, and is known to have deep
water cn the northern side at ome point, would at least provide a
suitable site for loasding barges, and merits detailed examinotion.

At the nopthern end of the bay there is deep water (7
fathoms) within a guarter of a mile of Anna Head, This position is
more sheltered than Reef Point but presents some difficulty of
access to the bauxite,

Corrosion of steel piling can be very severe in northem
waters and early tests shruld be made to ascertain whether it will
be & sericus problem at kiarchinbar, and if s~ whether measures
such as galvanic protection, can be token to c-ntrol it éffectively.

There is no point in taking this discussiosn further untll
the type of facilities t~ be instnllcd has besn deciced, and a
detailed hydrogrorvhic survey of the appropriate area has been mad €4

PHYSIOCRLFHY

Topography,

The topograrphic form of ﬁ chinbaf Island is a2 simple
reflection of geological structu

The ideal c¢cr-ss secticn of the island is that of a thin
wedge rising vertically from the sea on the cast coast - 2 maximum
height of 200 feet and sloping gently t- sea level in a distonce
of 2 toc 3 miles t~ the west. The surfece is the dip slope of
either of two relatively thin quartzite beds which Qip north-westerly
at about 1} degrees, This surfece is not, however, as regular as
this sxmpllfleﬁ plcture suggests; it retains remnants ~f a former
land surface n» rerresented by residucl hills of laterite, 1is
somewhat 1SSthOd by the drainage system, and in places is buried
bencuth sanl dunes,

The two quartzite beds which constitute the greater part of
the present surface are separated by about 60 feet of uncemented
sand, shale and soft to hard siltstone, Where streams have
succeeded in cutting through the upper bed they have rapidly widened
their valleys to expose large areas »f the resistant lower bed,

The valleys have been blocked by sand dunes along the
western shores with the fortunate result that useful bodies of
fresh-water have been impounded,

The drainnge pattern is largely controlled by rectangular
Joeinting of the quartzite. .

Erosicn along these 3ﬂ1nt rlenes has provided a minor
but importent striking topog “blc feature, In many places the
bare quart21te surfaces are QlVl led ints rectangular blocks by
chennels ranging from mere cracks to verticolly incised water-

,courses_as much as 10 feet wide by 16 feet deep.

‘Cllm ote.

The climate is of a characteristic monsconal type in which

‘the yeor is sharply divided int- wet and dry seaszns, There is an

almost c-mplete reversal of win® Girection from season t> season,
North-westerly winds rrevail during the wet summcr from about
December to arril, and dry cool s-uth-easterlies blow during the
greater part of thu remaincer ~f the yeer., On the arnhem Land
Coast the late pheses of the north-westerly seascn in Merch or as’
late as 4pril may be morked by violent tropical cyclones, These
storms advance on a narrow front and are capoble of much

destruction.
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No climatic records. hove been kept on the lessel Islands,
but rainfal% gigures for the three neférest reporting stations
are given, 1 It is probable thet the figures for Yirrkale (Gove)
most nearly indicotc the climatic conditions in the Wessel rroup.

Lveragre Rainfall - points (100 points = 1 inch)

et e

Jan, Feb, lar, apr. llay June July sHuc. Sept. Oct. Nov, Dec, Years:

le Yirrkala - 8 years,

rs,
913 966 900 050 443 111 64 7 5 8 212 493 5072

2,. ilcho Is, - 8 years,
955 1261 902 548 96 55 1 0 11 52 81 892 4854
. . Milimgimbl Is, - 19 years.
1061 985 1059 347 68 23 1 0 1 19 167 482 4213

lonthly averapge temperotures for Milimgimbi ond Groote
Eylendt, compiled from reccrds teken for 6 and 19 years rcespectively,
range between the f-llowing figuresz(l> :

Station Temre rature Renge Denrees Fahrenheit
Groote Eylandt - maximum 91,7 (December) to 79.6 §June)
minirmum 78.3 (December) t- 65.8 (supust)
Hilimgimbi - 2,30 pm. 90,9 (November) to 81,1 éJuly
8.30 arm, 83.9 (November) to 69.6 (July

Gr-octe Lylendt is approximetely 200 miles south of lMarchinbver
Island,

Veretation

Lxcludin~ very small arcas of cnhastal mangrove swamp the
vegetation on Marchinbar Island may be divided into four types,
viz : (a) Spinifex, mainly alons the cliff-top areas on the east
coost, (b) light scrub dominated by casuarinas and with coarse
tussocks on the send-hills of the west coast, (c) dense stunted
eucalypt scrub matted with vines on the laterite ridges, and
(d) limited stands of tall eucalypts (white sums) interspersed
with low scrub and grass along water-courses and marginal to fresh-
water swamps,

Where the laterite extends to the east coast the choracterist-
lc dense scrub thins out fairly ebruptly within absut 7 mile <f the
cliff-top and is replaced by spinifex. Lrrerently the dense
vegetation of the ricdges is nogéble to tolerate salt sprly bornc
on the south-ecasterly wind, THe¢ cdense scrub has & very unif-~rm
height of absut 15 feet, exceeded by 10 feet or s» by a few widely
distributed white gums. This veretation have a ~reat ceal of
trouble where osrid lines hod to be cleared through it during the
testing campaign.

The presence of much dead wool rendered knives or slashers
useless, ant the scrub proved too green t< burn,

Generally satisfactory clé&rinﬁ was rerformed with a D.4
bulldozer but there were places where the Bulldozer could not

_penetrate, and lines had to be ~ffset or new positions chosen,

The chief trouble was, caused by vines in .which the machine anl the

uprooted trees etc. became entangled and br-usht to a_stor.

(1) Footnote. The climstolorical firures quoted above have been

made available by the courtesy of the meteorclorical Brench, Dept.
of tho Intcrior, HMelbourne, ' '
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The white rums mentioned in (&) above include meny large
trees of sound cutward arpesrance but it is not likely theat much
useful timber could be obtained on the island.

GEOLOGY

Stratirraphy & Lithology of Units,

The following strotigraphic succession occurs on Marchinbar:

Recent: Beach and dune sand, stream gravel, talus, shingle,
raised beach depositse.
.Tertiary:Bauxite and laterite
Pre~Cambrian:
Upper Proterozoic: Quoartzite and massive sandstone, send,
siltstone, shale, ‘

Pre~Coambrian. The beds are high in the Pre-Cembrian and
are shallow water deposits of the epi~continental seas which
flooded the shield, The most complete exposure sccn ocours in
Philip Cliff on the cast const 14 miles north of Sphinx Head
(see Plate 3), The total thickness of beds above high water is
approximately 140 feet,

The lowest component of the section hes not been clcgely
scrutinized, It counsists of leminated hard gsrey siltstone with
nune rous seams and lenticular bodies of fine brownish quartzite,
The quartzite bands are gencrally o few inches in thickness, The
lenticular bodies are short and thick in cross sections, their
under surface is convex and the top relatively plane, They appcar:
vo have considerable length and mey represent the infilling with
coarser sediment of small putters or ripple troushs in off-shore
silt,

The sccond member is a stronryly cemented sandstone bed 19

feet thick at the lceolity of the section nnd very persistent. It

wos nemed "Sphinx Quartzite" in the ficld because this bed foms
the prominent "nase" of Srhinx Head, Bedding is well moarked by
persistent partings formed by films of earthy meatter, Feoar Sphinx
Head the top of the bed beops large symmetrical ripple-marks with
an amplitucde »f 2 to 3 inches and e weve-lenoth of 12 inches,

In freshly broken specimens of the rock the fractures usually
G2 not extend through the quartz ~rains which in almost all
instances part from the interstitial cement, but the specimens
tested were weathered and it is probable that the unweathered rock
is more strongly cemented,

The third bed in the segmence is a band of shale (?) 12
inches thick weathered to soapy clay-like material, Either this bed
has very little lateral extent or it is easily obscured as it was
observed at one point only,

" The next member c-nsists of 10 feet ~f thin bedded quartzite
and micaceocus quartzite, with micacesus partings.  SBume
ferromagnesian mineral is present clso. The relative abundance
of mice has brougsht absut unusuval slumping end slinping during
compaction with the result that the rock has developed fine
foliation with good clefivage parallel t- the beddinz. Specimens
removed from their natural surrouniinzs mipght be mistaken for
products of modcrately severe metomorphism.

The fifth unit in the sequémce is of particular interest
and importance as it is the porent rock from which part of the

_bouxite is derived, The bed has a total thickness of about 18
feet, but at the place examined the lower half is cbscured by

s2il and talus, The roeck is finely laminsted, soft and when
damp rather s>apy to the touch.
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One specimen was sectioned and & cduplicate specimen was
analysed by R.4. Dunt with the following result,

Bilica - Biog 64,6 per cent,
wlumine - 41203 19,3 " "
Magnesia - M=0 1,5 " "
Ferric Oxide =~ Feg0lx 2.5 " !
Titonia - Ti0g 1.3 " "
Potash ‘ - K50 5.9 " "
Soda - Nag0 0.1 " "
Sulphur » .

Trioxide - 503 0,1 " !
Ignition Loss - - 4,2 " "

vt

This analysis supgests that the rock consists of
approximately 55 per cent sericite, (including the mognesia and
some ferric iron, which appear to be invariable constituents of
sericite), 42 percent quartz and the baldnce hydrous titania and
limonite, This view is supported by microscopical evicdence and the
rock is therefore regarded as a sericite-quartz-siltstone, The
majority of the quartz grains in the thin secticn examined were less
than 0,05 mem, in diameter but a few larger grains ransing up to
0,10 by 0.15 mem. were noted, ‘

The siltstone is overlain by the sixth member of the sequence
which consists of 2 band two feet thick occupied by several quartzite
seams separated by hard misaceous shale or siltstone and capped by
a very persistent band of quartzite 6 tc 9 inches thick,

The seventh member is cuompletely obscured by fellen blocks
of quartzite, bosulliers of laterite, finer talus and sand, From
its topographic profile at Thilip Cliff and from the evidence of its
complete lateritization at Sphinx Head (1} miles south along the
strike and slichtly up dip) it is assumed that the hidlen bed is
shale or siltstone similar t~ the fifth member.

L bed of loosely coherent white guartz sand slightly iron-
stained in places constitutes the eizhth unit, This week bed has
caused extensive undermining of the "Grid Quartzite", the ninth
member, very large blocks of which have broken off along Jjoint
planes and slid down the steepr slope to accumulate on the shelf formed
by the 8phinx Quartzite.

The "Grid" bed, temporarily so nomed in the field because it
outcropped across the Sphinx Head deposit testing grid with

"bauxite on either sicde, has many points in common with the Sphinx

bed, It is composed of 2 dense sandstone in which fractures rarely
break the composing quartz grains., At the point measured it is also
19 feet thick., It is persistent and forms the greater part of the

,present surface of the island,

‘ The grains arc of clear glassy quartz, rounded and of fairly
uniform size - about 0.5 m.,m. diometer,

Alonp the eastern side of the island the overlying formation
is now represented by bauxite or ferruginous and siliceous laterite,
On the western (down-dip) side of the islanl the "Grid" gquartzite
underlies about 50 feet of apparently lateritized beds which are
stroncly arenaceous near the base,

Tertiary. Laterite capped mesas and plateaux occur over very
extensive areas of northern Australia, particularly in the region
from south of Melville Harbour tc the north coast and including the
English Compeny's and Yessel Islands,
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The conclusicn that these laterite occurrences are
contemporaneous in origin is inescepable,

The age cannct be determined with precision but = by
amalogy with laterite in southern Zustralia and the bouxite at
Bintan, Indonesia it is assumed that thc srnhem Land laterite is
of Tertiary age. 4s it has developed upon Cretaceous sediments at
Margaret Bay (2 miles west of Cape Wilberforce/ it must be younger
than these beds, but there is no stratigraphical evidence by which
an upper age limit may be determined, However, the laterite
developed to maturity before the breaking up of the peneplain on
Which it formed, and which is now reduced to relatively small
remnants, therefore considerable time must have clapsed since its
formotion, and it is not unreasonable to ascribe it to early Tertiary
time,

Clearly it cannot be a product of the present climatic cycle,

The entire laterite profile has not been observed in any
readily acccssible position but it may be glimpsed in cliff
sections. The lateritic process had no effect upon the gquartzite
beds and consequently the total thickness of laterite (including
leached zones) depended upon the thickness of suitable sediments
which reme@ined above the quortzite at the time of lateritization,
Towards the western sicde of the island the present thickness
probably exceeds 50 feet notwithstanding the fact that all the
pisolitic zone has been eroded., The greatest thickness observed on
the eastern coast is about 30 feet, but in many places the total
thickness at no timec exceceded about 20 feset, The maximum thickness
of pisolitic bauxite encountered in test-pits is 16.5 feet,

Typical partial analyses of material from the upper
(concretionary) part of the pr-file are ziven. The samples represent
a vertical sequence near Srhinx Head, but do not all cume from the
same place.

Fercentage Compesition of
material dried at 105°C.,

Description: Total 8105 Total Soda  Feglg Ig-
510 as = 4lgOz Soluble nition

Quartz Alo0xz Logs

i % %> 4 %

Pisolitic bauxite (1) 4,5 1,0 51,8 47,5 14.5 . 25,9

Red tubular bauxite (R) 265 1.3 48,4 47.8 19.6 26 42

Red tubular laterite (2) 6ed 2e4 3065 2549 43,7 1748

rRed and black laterite 648 362 - 24,1 46,1 -

- Ferruginous, nodular laterite2l.7 - 23,2 15,5 40.9 12.6

quartz grains common and

frogments of doutfully

recognisable siltstone

rresent, —

(1) A Biliceous base to the pisolitic zone cccurs in hasy deposit.
4 typical partial analysis of soft pisolitic material is
21,2% total SiOg; 0.8% quartz; 17.0% availaeble A1203.

(2) The distinction between "bauxite" and"lateritc" here is
purely economice

Recent. Deposits of Recent origin have twe importent aspects., 4

,?ﬂin cover of wind-blown sand, usually only a few inches thick
. covers part of the bauxite deposits and has penetrated into the
- bauxite down joints and spaces between pisolites., In the course

of mining operotions much of the superficial sand and soll may be
removed when vegetation is cleared off thé deposits, but extraction
of the entrained sand will necessitate screening of the ore,
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Penetrotion by sand is shown by ang&lyses of a sample of
Ppisolitic bauxite which §as rsccovered from a depth of 4 feet to
5 feet 6 inches bel-w the surface,

Total Si0 Total Feg0z Ignition
8i 0o as quartz, Als0s B Loss
7 % & 7 %
As received 13" Be7 43,0 19.7 2245
Pisolites 1a7 Oeb 48,1 21,8 2546
Fine material 46,0 - 29,9 8,4 13.8

This aspect is further discussed in a later section of this
report.,

Dune sand driven inshore by north-westerly winds has
blocked the mouth of & stream at Jensen Bay thereby impounding
a8 body of fresh-water which is permanent,

Structure: (a) Regional, The Wessel chain of islands represent s
the upthrown edge of a narrow fault block trending north-easterly

-a8nd gently tilted down to the north-west, Two nesrly parallel

lines of islands, those extending north-easterly from Elcho Island,
and the Enghish Company s Islands are similer narrow blocks, the
structure of thc latter area howevér, is slightly complicated by
crogss-faulting and some high dips on Cotton Island, '

South-west of Cape Wilberforce near the northern head of
Melville Bay, and near Flinders Point the siltstonc - quartzite
sequence rests with strong unconformity upon stecply dipping
folded sediments which have a northerly trend,

The relationship between the north-easterly submarine step
fault system and the large scale meridional faulting which can
be traoccd from the north coast in the vicinity of the 136th,
Meridian to the latitude of Blue Mud Bay is obscure at present,

The north-easterly system of subm@rine step feults, have
developed by tension along the margin of the meinland block
Which has beecn uplifted. This uplift has been the caase of the
breaking up end rejuvenation of the peneplain &nd consequent -
erosion of the loterite., The amount of uplift has been small,

& few hundred feet ot the most, conscquently the throw of the
faults is small ond the wide stretch of water between the Wessel
and the English Company's Islands is shallow (less than 20
fathoms), v

(b) Marchinbar Island, Bedding of the siltstons eand the
quartzite is hearly horizontg§l: the highest angle of dip measured
is 3 degrpos in the vicinity of Jensen Bay, and the averagec dip
is about 1% degrees, but stesper dips may occur elsewhere, The
direction of dip, difficult to measure with any exactness, ranges
between N,500W and N, 80°W and is commonly N.60°W,

Two sets of Jjoints are exceedingly prominent @énd thelrp
effect on topogréphic detail has been mentioned elsewhere. One
set trends N,45% and the othecr N,40°E, On the northern slopes
of Sphlnx Hced the trends of both sets 'are 5 degrecs morc easterly,

"On either side of the Red Cliff - Basy ridge o third system

trending N,20° W is poorly developed. The joints persist
vertically through the siltstone and continue to below sed-~level,

‘Very gentle folding, which is perhaps & distant reflection
of the disturbance in. evidencé at Cotton Island, is difficult to
discern by eye but may be deduced from small regular changes in
StPlkC.

Gentle syncliml folding shows in the cliff face south of
Sphinx Head, It is probeble that the Sphinx @ead and Red Cliff-
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Easy ridges are partly structural in origin,

A fault striking north and with downthrow to the east
obliquely traverses the northern cnd of the island,

The laterite dips gently to the north-west; in a distance
of 4,400 feet in this direction a@cross Able deposit the base of
the economic bauxite falls only 32 feet., The laterite is
necessarily less reguler than the underlying sedimentary beds,
and it is best described &g sub-horizontal with & general dip of
about half & degree to the north-west, with loctl variations caused
by irregularities in thickness, Such variations 2re rcflections
of the type of underlying rock and thc relicf of the surface on’
which the laterite developed.

METHOD OF TESTING.

Grid layout, The first step consisted of clearing and pegging

the base 1line along the longer axis of the deposit to be tested,
Pegs were put in at intervals of 400 feet and transverse lines at
right angles to the base line were then cleared from these points
to the apparent edges of the deposit., Transverse lines were pegged
at intervals of 200 feet.

Longitvdinal lines additiontl to the base line were not
cleared except for short distances to provide convenient access
to transverse lines where scrub was thick., Longitudinal lines
were distinguished by the letters of the alphabet prefixed by N or
S according.to the position north or south of the base (Z: Bero)
line, Transverse lines were numbered from the eastern end of the
grid, hence the origin of the grid would be point "Z1", and a pit
with the coordinates "NB3" would be 800 feet west and 400 feet
north of the origin,

Where required by the field geologists intermediate pegs were
established, All pegs were levelled ancd the levels were reduced
to a datum referred to approximate mean high water at counvenient
points on the east coast adjacent to each deposit.

Pits were sunk at grid intersections and intermediate sites

through the pisolitic bauxite into red or red and black tubular
laterite, using jack-hammers and explosives, '

Channel sémples, cut from the walls of the pits by the
geologists, were weighed, screecned dry on onc-sixteenth inch mesh
to remove sand, re-weighed, erusued &nud roduced to about 250 grammes
for despatch to Bell Bay laboratory., The proportion of coarse
material retained on the sieve wos expressed as & percentage of
the whole sample and guoted on the field logs as "recovery'. All
recovery figures have been token into 2ccount in computing the
reserves, Single samples were limited to & meéximum thickness of
4 feet or to @ lesser thickness where there was an apparent change
in the bauxite,

To avoid overloading the Bell Bay laboratory doubtful
samples were submitted to ignition on the island @ad madterial losing
less than 20 percent was usu@lly rejected without further test,

During the early stoges of the cemptign the Commission's
laboratory, under R,A, Dunt, meéde the following determinttions on
all samples; totel silice, silict &s guartz, total alumina,
available alumina (bomb method),, ferric oxide, titonia, ignition
loss and sode consumption during extraction, ILater the routine
determinations were rcduced to total silica, silict as guartz,
available alumina and soda loss, which were sufficicnt to indicate
the economic value of the ore, ond the more complcte tnalysis was
reserved for composite samples coch representing & group of

- severel pits,
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Density detorminations by Fuckey in the field and
laboratory determinations of porosity and density by the writer
using & suite of typicel specimens collected for this purpose
indicated en average density for orc in situ equivalent to 17
cubic feet per long ton of dry ore,

Porosity of pisolitic ore ranged as high as 22 percent end
of tubular ore 12 percent,

THE BAUXITE DEPOSITS.

;ntrqguction

Eight bauxite deposits ("deposit" including groups of
narrowly separated bodies) have becn tested; of these onec -
Charlie - contained no appreciable quantity of economic beuxite,
another - Fox - has been defined by pits on grid lines spfced
1600 feet apart, and the remaining six have been proved by close

testing,

The minor difficulty of providing ntrcs for the various
deposits where there were no eX1st1ng geographictl names to use
wes solved by Puckey who used a bhonotlc" ﬂlph?bot for the
purpose, but wherever prior nétmes, €.g. Sphinx Head, could be
used they were applied to nearby denoults.

Individuel deposits are described in order from north to
south.,

The positions of the deposits in reletion to eoch other
and to Jensen Bay have been discussed in an ecrlicr section anad
are shown in Plates 1 and 2, therefore notms on locelity and
Giccess are not repeated here.

BAXER DEPOSIT. (See Flote 4),

Baker is the northernmost and smallest of the deposits,
It consists of three detached bodies containing:

Body A. 64;000 tons
B. 166,000 tons
Coe 15,000 tons

215,000 tons

With minor exception the economic bauxite is confined to
the pisolitic zone, : '

Bodies A and B occupy thb crest of & narrow steep-sided
ridge which trends nerth énd is covered with dense scrub and
jungle, Overburden consists of bauxite rubblc mixed with a little
sandy topsoil and containing to ¢n cverage depth of 1,8 feet
83 percent of recoverable economic bauxite,

Body C occurs on the cliff edpe in clear srinifex country
end underlies an area of 54,000 squore feet and is covered to
~an average depth of 1,7 feel by sandy soil &nd rubble containing

81 percent bauxite,

The highest grede ore in the deposit occurs in body C
along the cliff edge, where ore 7'6" thick averoged 2.8 percent
total 510y, 1.7 gercent Si0g as quartz, and 53.8 percent available

Salient details of the deposits are summarized in the
followxng tobles.
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Baker Deposit.

Body Area No, of Bauxite Thickness, feet Recovery
: Pits in v factor
Acres Bauxite, Ronge Average %
A 2.9 3 4 to 6 4.7 98
B 9.85 10 - 4 to 12 7 94,5
C 1.25 2 26 to 7B b 93,5

Reserves - BEconomic Bouxite

Composition

Body Long Tons Total 5109 Avail, Soda
Si0g as quartz A£1505 Loss (1)
% % ‘ cwt.
A . 34,000 9.4 ©e6 46,0 1.51
B 166,000 9.0 3.1 47,8 1.35
G 15,000 3,8 1e4 51,7 0458
Totel 215,000 8.6 ____2.8 47.8 e ls 52

(1) "Sode loss. Cut," mecuns the amount of rlkali expressed as
hundredweights of NagO which is lost . per ton of availeble alumina
extracted. This irrecoverable alkali posses into the red mud and
is a mensure of the soda-soluble silice in the orc.

CHARLIE DEPOSIT.

AL few pits were sunk along & low norrow ridge capped with
boulders of pisolitic bauxite, and proved the deposit to be very
snall and consist mainly of residucl boulders. No samples were
sent for analysis and reserves contained in the decposit have not
been assessed. It is possible that a few thousand tons of
bauxite could be recovered from Charlie deposit when nearby Baker
deposit is being worked, ’

SPHINX HEAD DEPOSIT, (Sce Piotes 5 and 6).

This deposit consists of five large and two very small
bodies which lie on the broad crest of & ridge trending north-
westerly from Sgphinx Head, The easteramost body ("a" on plote 5)
which extends westwards from the cliff edge is seporoted from the
remainder by the "Grid Quartzite", and is thercfore derived from
beds which underlie it, while on the cother hand the morc westerly
bauxite bodies are developed upcon beds stratigrephically above
it., This dilfirent parentage has not resulted in ony significant
differences in composition of the bauxite and it is assumed
therefore that the porent rocks in ecch cose arc similar,

It is noteworthy that bodies 4 and B, although separcted by

the quartzite, each contain on apprccisble amount of red tubuler
bduxite beneath the pisolitic zone, and in this rospect they
differ from the remeining six bodieés. Becfusc the dividing line
between bauxite (whetever its physicel form) and uncconomic
laterite is an arbitrory onc it must not be assumed that the

~difference between the tubulor or mossive bouxite and loterite
of similar form is necessérily onc of minor cr insignificént degree;

there is not much tublilor material which is on the borderline;
generally it is well within economic limits or hopelessly without.

The presence &f tubulor bruxite in bodies which are derived
from different, though probably not lithologicelly dissimilar beds,
suggests that more effective loctl letching is responsible for the
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high @ lumina content rather than originol constitution of the
parent rock,

Descriptions of other doposits which follow show that
tubular ore occurs a2t or towsrds the c¢astern end of several of
them also, and it is recsecned that position in its relrtion to
effective dreinege (i.c, juxteposition to the east const c¢liff)
is the controlling influence in the dovelopment of bauxite below
the plsolitic zone., Further, it is considered that this development
1s a secondory effect brought obout by reduction and leaching of
iron from what is normolly aa iron-rich zZone,

An important practical aspect of the presence of tubular
bauxite is that the sharp boundary between pisolitic and tubular.
zones cannot be used as an easily recognisable depth limit for
quarrying. '

Two logs of pits, one from each of bodiecs &4 cnd B gre quoted:

Co-ords, Depth Description Totel Quertz Avail, Soda
Feet, | Si0g 41903  loss
% % %LM Cwt.
NBe6 0O-1.5 Bauxite rubble - 10.3 6.1 35,4 1.2
145-6,5 Pisolitic bauxite 5.6 2.0 47,2 1.0
5.5-845 ditto 9.4 5.8 41,3 1.4
8.5-9,5 Red massivgbauxite 3,0 le2 4045 044
940 Black laterite not sotmpled
NB,7 0-1.5 Sandy rubble 7.0 3¢5 20.6 -
1.5-4 Bouxite rubble 4,4 1.5 34,2 1.0
4.7 Rubble with boulders
of pisolitic bouxite 4,0 1.3 46,0 0.6
7-10 Red messive " 2.4 0.8 46,8 0.4
10~ Messive blue-black not sampled
iaterite

As 'discussed elsewhere the pareant of body "A" is known to be a
séricite - quartz - siltstone, but the higher bed has not been
found yet except in @ thoroughly loteritized condition,.

The upper poert of the bauxite is contaminated with wind-
blown sand, but there is no overburden in the ordinary sense of
the word., All conteaminated samples were screened and recovery
factors (percentage of coarse material retained on sieve) for the
separate bodies averageds

The highest grade ore is contained in E which averaged
47,2 per cent available aluminn for 214,000 tons,

; Principal details of thc depesits and the reserves are
contained in the tables which follow:

~

Body Area: No, of pits Bauxite thickness - feet Recovery
agcres in bauxite, factors

Ronge Lyernge %

A 584 28 2eb to 16,5 5,8 96

c 9.0 6 3 to 545 4 90

D 24,0 15 2.5 to 9 6 92

B 15.1 10 2 to 10 5.8 95

F 0.6 2 2 to 12 7 88

G 1.4 2 4 to 5.5 5 20
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Resgerves - dennomic Bouxite
Body Long Tons Total S840y Total Lveil Ign., Soda
(recover-  Si0g as 41903 dlg03 PFeolz Ti0g loss . loss
able dry quartz
ore). A % % % % % % cwt,
A 490,000 Ei 5,4 2,4 44,1 40,9 238 2,7 23.6 0.82
B 635,000 (2 5:3 2.0 45,8 39,4 23,9 2.0 24,3 0.90
C 84,000 6:8 3.0 45,7 45,2 19,7 2.6 25,2 0.95
D 357,000 7.8 2,9 51.2 4B.1 10,0 8,1 27,3 1.20
E 214,000 6.8 240 52:5 47.2 9:9 S,2 27,2 1.08
F 10,000 5:s4 1.4 47,1 43,5 18:7 2,9 26.4 1,14
G 15,000 9.3 2,7 5l.6 43:8 10.5 2.9 26,4 1.58-
Total ' '
1,233,000 65 245 48,0  43.5 17:0 2.9 25.6  1.00

(1) Includes 160,000 tons of messive ond tubuler red bauxite
underlying the pisolitic zone, This bauxite contains
approximately 40.5 percecnt nvoailable alumina extractable with
soda loss of 0.6 hundredweicht of Naf per ton of alumina.

(2) Includes 13,000 tons of massive red bauxite containing
appPOlegtely 45,0 percent dvaileble alumina extractable
with soda loss of 0,6 huadredwalgbt¢

ABIE DEPOSIT. (See Plotes 7, 8 cnd 9)

Able deposit isthe lorgest on the island; it occupies an
area of 280 acres ond contains 4,627,000 long tons of bauxitey

The thickness of the ore included in the reserves ranges
from the cut-off figurs of 2.5 fect to 16.5 feut and overages
qpprox1mately 8 feet,

With the exception of 185,000 tons of massive and tubuler
red bauxite which underlies thu pisolitic orc towards the eastern
endl of the deposit, economic values nre confined to the pisolitic
zZgne., The position of the massive ore adjacent to the eastern
coast if an@logous to that of the similar bodies at Sphinx Head,

&nd this circumstance suggests thtt conditions of leaching rﬁther
. than original diffepences in the parent rock are responsible

for its development,

Generally the grade of the pisolétic ore Improves slichtly
below & depth of 4 fect and QCCllan again towards the base, but
such distribution is not inveriable. The surfacc lerVbPlembnt
is caused mainly by entrainment of sondy and clayey soil, but a
snall part of it may be duc to resilicotion of the bauxite, Ref
sults of sampling 4 pits are guoted to illustrete variation of
grade . with depth.
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Depth  Total Quartz AVail. Depth  Total Quartz, 4&vail,
Peet. 310g 41505 - Peet 5109 L1504
% % 3 % % %
Pit H.12 | Pit F.11
0 - 4 2.8 1.3 48,6 0 - 18, 13,6 9,3 40,53
4 . 8 2.5 0.8 51.5 1 -5 3.7 0.9 4843
8-‘12 154 0@5 49 6 5 — 9 8-3.. Ov'? 4’802
12 -13 1.6 Qe 43,8 9 13 4,2 0.7 48,4
13 - laterite 15 ~15 4,5 0.3 40a.2
15 «16 &t 11.6 0.3 17.9
Pit 7,7 Pit E,6
0 - 1,55 12.8 8,1 38,6 0 -4 3.4 0.6 50,53
8 —~ 5,5 B 4 1.1 47,6 4 - B 3¢D 0.7 47.9
'5 hand '7 500 1.0 38,2 6 —'10 4:.2 006 4'4:17
7T -8 I 42.5 0.9 15,3 10 -11 L, 8.5 O 26,8
S = So0il contamination.

L Laterite

it

On approximetely half the arca of the deposit, meinly on
the eastern side, the surfeace of the bouxite is contaminated with
- quartz sand and fine detrital matericl amounting to 10 to 25 per
cent to depths of 2 and 3 feet. Thec orea, free from this
contamination, lies to the west of gric line 6 ond is shoWn on
Plate 7, Oberburden of sandy soil a fcw inchcs deep occubs in

patches on either aresa,

Dry screening of contamincted samplcs geve an average
recovery factor of 96 per cent for thc whole deposite.

The ore included in the rescrves ronges in avoailable alumina
content from 31 to 53 per cent, but of 354 samples of economic
grade 307 (87 per ccnt§ Cﬂntqlnbi morc than 40 per cent of available
alumina, The lower grade samplcs vunorally revresent thin beuxite
near the margins of the deposit and have little effect on the mean
palue. The following frequency toble shows the distribution of
values between the 354 samples.

Percent Aveilcble, Frequency,
Alg0z (No. of Samples)

30 to B1.9 2

32 " 33,9 6

34 " 35,9 - 9

36 " B37.9 14

38 " 39,9 16

40 " 41,9 .30

42 " 43,9 60

44 " 45,9 ‘ 64

46 "47.,9 72

48 " 49,9 52

50 " B1,9 20

52 " 53,9 ; 9

Total proved re serves omount to 4,827,000 tong of the
Tollowing average composition,
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Total S10p Total Available Feg0z  TiOg Soda
5109 as Al203 L1505 loss
% quartz Cwt,
% % % % % %

4.1 1.1 91,4 47,1 15.7 3.3 0.71

The total includes 125,000 tons of messive and tubular
red bauxite containing 43.0 per cent available 41203 extractable
with soda.loss of 0.6 hundredweight,

Further details of the distribution of values throughout
the deposit are shown on the tsesay rlon (Flote 8),

In addition to determinetions of evailable alumina with .
small assay samples, autoclave extractions on a larger scale to
simulate plant practice more closcly, were also carried out in the
laboratory, Results of the latter tests showed sm2ll deviations
from the available alumina figures but generally were in close
agreement, The averages of available and autoclave figures for
samples representing 3,114,000 tons of ore are -

Available Z4lumina 48,1 per cent
Autoclave Alumina 47,8 per cent

DOG DEPOSIT (See Plates 10 and 11)

Dog deposit occupics an area of about 69 acrcs and contains
1,317,000 tons of economic bauxite the thickness of which ranges

to 16,5 feet and averages 7 feet, Tubular and massive red
bauxite occurring within and at the base of the pisolitic ore
(see sections on Ilate 10) totals 165,000 tons containing 44.3
per cent available alumina cxtructable with o soda loss of 0.5
hun@redWnght Nag0 per ton,.

The deposit has many features in common with Jible deposit
of which it is an outlier, The remorks descriptive of vertical
distribution of values within thc latter deposit apply with equal
force to Doge.

Contemination of the surface bauxite with sand tec a depth
thet rarely exceeds 2 feet occurs over the central portion and part
of the eastcrn end of the deposit,

“The reserves computed from the results of analysis of A
129 samples include ore ranging from 33,9 to 53,3 percent available
alumina, however 119 (92 per cent) of the samples yielded results
exceeding 40 per cent available aluminea,

Total proved reserves emount to 1,317,000 long tons of the
following average composition.

Total 8iog Total Available Feg03 Ti0Og  Soda
Si0g as . Als0z Al20g loss
quartz
% % % % % Cwt,
5.1 1.1 51l.4 47.2 1.2 3,3 0.88

This total includes 165,000 tons of mtssive red bauxite
ment loned above,
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Details of the distribution of values throughout the deposit
are given in the accompanying assay plan (Flate 11),

EASY DEPOSIT (See Plate 12)

‘Three deposits viz, Easy, Fox ond Red CLiff constitute the
southern group which forms & nearly continuous ridge trending
north-westerly across the island from a point 9 miles south-south-
west from Dog deposit. e

All three deposits are thinner and of lower grade than the
members of the northern group.

Eagy deposit has on area of 71 acres not including small
outlying areaes and the ore averfges 4,9 feet thick with maximum
thickness 11,5 feet, Total reserves which amount to 825,000 tons
include about 27,000 tons of tubular red bauxite beneath plisolitic
ore at the eastern end of the deposit.

Up to the time of writing no compesite samples have been
analysed in detail and consequbntly only pertial analyses are
available,

For convenience the deposit has been divided into flve blocks
of which deteils are as follow:
Basy Deposit
(see Table and note on page 18a)

w— ——

Long tons Total Si0g Lvail. Soda
S10g as £ls0x loss
quartz , Cwte
% % %
A 143 ,000% 7.9 2.0 45,6 1o
B 161,000 9.2 1,9 42,7 1.8
C 123,000 Bed 1.8 42,1 1.5
D 168,000 10,1 Bed 45,4 1.47
B 230,000 6.6 2e0 - 48,5 1.07
Total B25,000 Bed __ _2e2  4b,2 1.40

X Includes 27,000 tons of tubular red bauxitc of composition -
7.9% total 810z, 0.8% quartz, 45.6% nvailable 41903 with soda
loss of 1,76 cwt. :

RED CLIFF DEIOSIT

Red Cliff deposit occupies the north-western end of the

. Basy-Red Cliff ridge adjacent to the west coast of the island,

The bauxite is wholly of the pisolitic type and much of the surface
is weathered to rubble mixed with more or less sandy soil,

The total area of the deposit is 81 acres, the maximum
thickness 8 feet and t he average thickness 4.6 feet.

The economic reserves which total 763,000 tons havé deen
computed from 72 samples which yiclded results ranging between
35,6 and 51,2 per cent available alumina, Of these samples 61
(or 85 per cent) contained 40 per cent or more of available alumina.

Reserves heve been calculated in a manncr that distinguishes
between higher grade ore occurring over an irregular area of
25 acres towards the northern end of the area and the lower grade
and thinner ore which encloses the former on north, west end south.
The respective greas are ghown on Flate 13 and cctalls are given
hereunder(fygqj o
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Basy Deposit.

Block Area No. of pits Bauxite thickness Recovery

Acres in bauxite feet Factor
Range Average

A 11,5 8 < to 11,5 5.4 90.5

B 15,5 9 1 " 8 4,5 92.0

C 11,6 6 2 " v 4,2 93.5

D 16.4 9 3 " 5,5 4,5 88,7

E 16.1 9 2 "1 9.9 92.6

71.1 41 1 "i11,5 4,9 -

, The tonnage and grade of reserves in Easy deposit have
been oomputed from the results of analysis of 78 samples which
yielded available alumina ranging between 35,2 and 54,4 per cent,
Seventy-two (92 percent) of the samples contained more than 40
percent available alumina,
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Red Cliff Deposit.

Block Aree: ©No, of pits Bauxite thicknesss - Recovery
acres in bauxite feet : factor.
Range Hyerage '
A 35 15 4 to 8 6 80
B 56 32 1.5 " 7 4

Reserves

Long Total Si@z Hvail Soda
tons 5104 as 411903 Loss
' quartz
% % % Cwt,
B 415,000 9,2 5.9 41.6 1.48
Total
763,000 8.8 3.8 43,9 1.31

FOX DEPOSIT (See Flate 14)

Fox deposit lies along o sinuous flattened ridge, which
extends for 8,500 feet between Easy on (¢ Red Cliff derosits. The
crest of the ricdge falls from an e lcvat ion of 200 fect above sed
level at its south-eostern end to 156 fecet at the north-western
extremity where it is serﬁrnted from Red Cliff deposit by a
shallow gap approximately 1,000 fcet wide,

Attempts to clear & base line along the ridge were
frustrated by dense scrub which could not be effectively handled

by the bull-dozer and the line was off-set in ploces, Five trans—
verse lines were cleared at intervals of 1,600 fecet and the deposit

wes tested with pits surk at intervals of 500 fee along them.

This testing disclosecd that the bouxite extends along the
crest of the ridge as a strip averoging approximotely 550 feet
wide, The bauxite which is pisolitic in chearcectcr is . shallow; it
has & maximum thickness of 6.5 fect and the upper 2 to 3 feet 1is
much admixed with sand and fine bauxite rubble,

The average grade indictoted by the somewhet limited testing
is rather lower than that of either Red C1liff or Lasy but the
lower alumine is pertly offset by lower silica content than at
either of the other two occurrcnces.

Reserves, which can be rcgorded only 28 indicated rather
than proved in the 2bsence of mo re ClOSle sn ced test points,

et e e et et

Total Si0g hvaileble Nag0

8109 a8 41203 loss
quartz-

% % % %

6.8 Sl 42,8 1.07

This statement does notAuclude small outlying areas, but it
is unlikely that additional testing would add or detract
materielly from these figures.
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PETROLOGY OF THE BAUXITE

The pisolitic bauxite is a handsome reddish brown rock which
breaks cleanly across the closely-packed pisolites and cement to
yield fairly flat faces. The pisolites, thus seen in section,
range between about 1 mm. to 22 mm. in moximunm dimeansion but the
great ma@jority of them mesesure less then 10 mm. across. In shape
they may be spherical, cval, reniform or Frregulcr sub-onguler forms.

Tb the unaided eye the pisolites, which are cooted with a
thin whitish skin, appesir to be composed of homogeneous brown
material with a resinous lustre, or of a light brown, pink or
whitish’'grenuler substance. Some pisclites have & relatively
thick shell of brown resinous matcrinl surrounding & gramlar core,

The cementing material is inveriably lighter in colour than
the pisolites and forms only e very sm2ll proportion of the rock
as it incomplotely fills the mmall voids between the more or less
spherical concretions,

The tubular bauxite which underlies the pisolitic zone on
Able deposit is also a reddish brown rock with & dully waxy to
finely earthy texture on fresh feces, The spnlution cavities which
give the rock the typical appeasrance of tubular or "vermicular"
laterite are lined with a cream-coloured skin about 0.1 to 0.5 mm.
thick, Examinstion of the wet rock with a hand lens reveals that
it is composed of pinkish-brown colites up to 1 mm. diameter set
in & darker matrix, The lining of the tubes is also finely
oolitic.

Thin sections of two selected specimens were prepared for
microscoplcal examination, Specimens were chosen to represent
granular and resinous pilsolites respectively and duplicates were
analysed with the following results,

No.  Total Si0y Total évail, Ign.
3102 as Alo03 41203 Feg0g Ti0g loss

gquartz ) ,

% % % % % % %

1/52 6.6 1.1 58.0 48,2 5.8 3.4 28,3
2/52 9.2 3,7 52,5 48,4 4.8 2,5 27,7

The section of the specimen 1/52, which came from Sphinx
Head, showed pisolites from 2.5 to 7 mm. in diocmetser, oval to
circular in form @nd with o narrow red-brown rim cenclosing a
coarsely granular core, The rims ranged from 0.1 to nearly 1 mm,
wide and were compoesed of elternating councentric bends of lighter
and darker brown isotropic cliachite. The gromlor core contained
rounded greins of & crystalline sgpregante of gibbsite; the
individuel grains measured from C.2 to 0.4 mm, across., Very
narrow (0.01 mm.) veinlets of crystalline gibbsite extended
radially across the rims and into the cores. :

The matrix between the pisolites was white, isotropif and
oolitic., It contained rere guartz zrains partially replaced by
gibbsite.

Specimen 2/52 came from the Red Cliff deposit,  ths
section contained white-rimmed pisolites of diameter 1 to 5 mm.
with brown cores, The smaller pisolites consisted wholly of
concentric shells of isotropic material (clicchite) surrounding
a nucleus congisting of a single guartz grain., The larger examples
have a core of several or many quartz grains embedded in clliachite
and surrounded by & rim of white or light brown cliachite about,
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0,15 mm, wide., The quartz grains were commonly O.2 mm. in
diametr with & few as large as Q.5 mm. Many of the pisolites
were traversed by radial veinlets *of gibbsite, and the quartz
grains might be replaced by gibbsite or have needles of gibbsite
extending into them. 1In some instances the whole grain retained
the original rounded outline but only a central irregular remnant
of quartz surrounded by gibbsite remained. ‘

The matrix contained a few quartz groins more or lese replac-
ed and embedded in nearly opagque white oolitlc cliachite,

Chemical ananlyses indicate that thc bﬂmX1tb, is composed
essentially of aluminium hydroxide &1 (OH)z and is a tri-hydrate
ore, The probable mineralogical composition calculated from
three typical nnalyses is given below, but it is not possible to
distinguish between gibbsite A1l (OH)z cnd cliachite or "amorphous
bauxite" which is essentially .1 (OH). with more or less hydrated
iron oxide intimately associnted, Theé calculations are based
on two assumptions, viz: thot a2ll combined silica is present as
kaolin and that "Aveileble alumine" rerresents all alumine present
&8 hydroxide. In a few instances, as fop example the second
example below, there is not sufficlbnt combined sblica to satisfy
the "fixed" alumlna i.e, the difference between total and
available aluminn flgures. The discrepanciecs are small, however
and may be due to vagaries of the laboratory extraction process,

Total 8i0, Total hvailable Fog0z Ti0g  Ign.

S10, as AloOz {150z loss
quartz
1, 6,1 1.1 48,0 43,5 17.2 2.8 25,8 = 99,9
2. 3.8 0.5 49,1 = 45,0 17.9 3.0 26.4 =100.2
Se 2.4 1.3 45,4 44,3 25,0 2,4 24,9 =100,.,1

1 and 2. Pisolitic bauxite. 3. Haprd red tubular bauxite,

Probable Mineralogiwui. Constitution,

1. 2e 3.
Quartz 1.1 per cent 0.5 per cent 1.3 per cent,
Kaolin 11,0 i t 7.1 " 2.5 "
AL(OH)z (Cliachite and =  66.5, " "e8,8 " " 67,8 " "
gibbsite)

Al203 exXcess 1.3 i -
Limonite (Mainly goethite) 18.5 " "19.5 " " 26,1 " "
Titania 2.8 " "oz g M " o.4 1

99.9 " "100.2 " " 100,1 " "

Beneficiation

Lengthy discussion of potentially useful methods of |
beneficiation is beyond the scope of this report, but it is
hoped that the following brief notes, which touch on the salient
features of the problem as they ayrly to Marchinbar bauxite, may
be useful.

The purpose of concentration of bauxite is przmarlly to

. reduce the amount of soda-spluble silica., Increase in alumina

content is only a secondary Cﬂnulturvthﬂ in that it reduces the

© bulk of material to be transported to the plent, and lightens the

load on washing, filtering and settling sectzons of the plant.

BauX1te is low-value material and therefore it is improbable
that elaborate methods of mechenical cencentration could be
applied economically, and in any event bauxite is not usually
amenable to gravity concentration or flotation,
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Soft earthy bauxites, which coneist lergely of friable
cliachite with more or less clay, offer no recscnable prospect of
concentration by mechanical mcans, but where marked physical
dif ference exists between the valuable aluminous constituent and
the impurity a cheap method of sersaration may become possible,

In Malaya and Indonesia, where the bauxite consists of hard
tough gibbsitic nodules embedded in clay, separation is effected
by washing (commonly with sea-water) on trommels, The method
is simple and effective, (Owen, 1948; 1949 (c)).

Marchinbar bauxite bears no physical resemblance to the
Malayan variety. It consists of moderately coherent to compact
pisolitic ore which is in places partly disintezrated and
contominated with quartz sand to depths of 2, 3 or 4 feet where
weathering has removed the interstitial ccment between pisolites
and provided access %ofthe sand,

Dry screening of samples on a sieve with one-sixteenth inch
mesh provided fairly effective sepcaration as the following assays
show. The first group refers to samples screened in the field,
and the second to samples which were trested in the laboratory to
separated pisolites from matrix. In the former casc, the reject
fine material was not submitted to assay, and in the latter
instances where both fractions were analysed the respective propor-
tions of each and the method of separation are not known to the
writer, :

1, Screened on 1/16 inch mesh, ory.

Sample Coarse material Total 8i0p Totel 4vail., FegOsz

No. 5109 as 010 461203
' quartz _ ) :
per cent. % % % o %
7088 90 2.4 0.6 45,1 42.8 24,9
7094 82 5,5 2ed 50,0 44,4 16.7
7080 79 3,0 0.2 46,4 45,4 21,6
7104 84 8.0 4,1 47,2 58.8 20.1
2. BSeparated in laboratorye.
Sample Fraction Total 8105 Total Avail. Fep0z
Nos . 5109 as Algo0z  4Alg03
: quartz _
% 7 % % % .
7032 Original Ore 6,0 2.8 50,3 4be4 15,2
: Pisolites 2.7 0.9 81,3 46,5 16,2
Meatrix 46,3 - 28.4 - 8,9
7043 goriginal ore 14 .4 9.3 42,7 38,0 17,0
: Pisolites 6.7 3.4 47,1 59,8 19.5
Matrix 44,2 - 24,6 - 9.4
7039 (Original ore 12.7 6.7 43,0 B37.0 19.7
Pisolites 1.7 5] 48,1 46,6 21l.8
Matrix 46,0 - _29.9 T 8.4

The above figures suggest at least a starting point
for experimental attack on the prcblem.
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ATTENDIX.

Notes on other bauxite occurrences within the region,

Bauxite occurs at Gove aerocdrome between Yirrkala Mission
and the eastern shore of liclville Herbour, and nefr Cato River
about 8 miles sowth-west of Melville Harbour, and also on
Truant Island. 4&n occurrence on the ¢ astern shore of the Gulf
of Carpentaria has been reported,

4 visit of a few hours uration was mede to the first

. locality by the writer on 24th fugust, 1952, anl the Cato River

occurrence was subjected to more detalled reconnalssance by

Je Ve PUCkey and A.,J. Richardson who spent several days in the
area during November, 1952, 4Although Truant Island (30 nautical
miles, south-south-e ast from Sphinx Head) is the scene of the first
dlscOvery of economic bauxite in the region it h@s not yet been
examined,

2GOVE. At Gove pisolitic bauxite containing upwards of 50

per cent alumina was observed throughout a troverse of 54 miles

easterly from the airstrip. This bouxite , wWhich rests on tubule
laterite may exoeed 6 feet in thickness. The bauxite and
laterite are developed upon sedimentary rocks which are arenaceous
in places anl overlie cparse garnetiferous gronite, On the Bastern
coast of the penlnsulu‘at Yirrkale Mission, anl ncor Drlmmle Head
on the western shore, the graonite is lutuPltlZeu.

Specimens of bauxite and laterite from Gove have been
examined at the Commission's laboratory with the following results:-—
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Total 8102 as Total =~ iLvail.

310 . quartz 4100 L1203 Feolz
Mark % @ % % ° % %
(2) 545 1.9 . 52,6 45,3 18,0
A.4016 849 342 - 36 .3 -
54,4015 5.5 Qa7 - 42,4 -
£.4013 10.6 268 - 43,6 -
A,4014 34,9 045 - 11.5 -

(a) Surface boulder near airstrip. ‘

£4016 Collection of surface boullcrs north of airstrip,

44015 Loose pisolitic bauxite, surface to 1.5 feet, north of
airstrip

44013 Tisolitic bauxite, base of bauxite in sh@llow gquérry north

N of airstrirp.

44014 Laterite, floor of same quorry.

- In general the pisolitic bouxite closely resembles that of
Marchinbar Island, but most specimens seen are rather darker
in colour probably because of higher iron content., Quartz grains
are visible in some specimens, Some of the ore (£4,4015 above) is
only weakly cemented and consequently on handling it breaks down
to a mass of loose roughly spherical pisclites,

The laterite formeation of which the pisnlitic bauxite forms
a part occuples an area of approximately 25 square miles, and it
ls very probable that bauxite persists over the ~reater part of
this area, ahd that systematic testing would indicate very
substantial tonnages,

fccess to the area is good. The western side of the
peninsula is bounled by Melville Harbour with deep and sheltebed
water, 4 short jetty, still in a fair state of repoir, was built
at Drimmie Head by R,4L.4,F, during the war and is comnected with
Gove aerodrome and Yirrkalla Mission by metalled, and in part
sealed, roads., The airstrip, 6,000 feet leong, is seanled and in
good condition. Existing sealed rooads provide access to

approximately 2 square miles of laterite and bauxite bearing country.

CATO RIVER.

The following notes are teken f rom o report to the
Aluminium Commission by Tuckey onC Richardscn written in Décember,
1952, The authors were unable to cwoit the rcsults of analyses of
the samples they forwarded t¢ Bell Boy, but relied upon visual
estimations of grade., Unfortunotely, thc chomical results were
very disappointing.

The area investipated is roughly bounded by the Giddy River

-which runs north into the head of Melville Harbour, and the Cato

River which drains northerly au’ westerly into Srnhem Bey, The
area is occupied by the remnants of a dissected pensplain some 50
square miles in area, (Remnonts of the lateritized surface occur
over 'a much larger area and may be traced north to the 4Arafura Sea
comst, and round the head of Melville Harbour to Gove).

The laterite forms & plateau of some 30 squarec miles in
area, ard is 20 to 30 feet thick, It consists generally of about
10 feet of coarsely pisolitic or tubular latcrite underlein by
mamssive laterite. In places a grodation to laterized shale can be
seen. :

On all the largep areas of laterite examined "bouxite' was
found covering 50 to 75 per cent of the loterite areas,

' In general bauxitc was found to be thickest on the ridge
centres, thinning towards the edges anl generally absent in the
scarps. Natural sections ot the heads of ~ullies ond occasionally
ier sdarp sections gave good evidence of the thickness of the bauxite,
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The underlying rocks consist of a reletively undisturbed
sequence of shales, sandstones, zrits and conglomerdtes, The
lateritized horizon appears to be & more prominent (thicker?)
shale bed. Fragments of altcred shale, ~enerally silicified, are
common at the base of the laterite. '

Two typical sections are guoted below. Anclygesswhich were
completed only after the report was written, hove been inserted,

Depth: feet, ield descriptions,

0 - 6 Soft, red, pisolitic bouxite with ferruginous
' tubular conceetions,
(24435 8i0g; 0445 Quertz; 21.37% avail Alg0s;
19.86 TIan, loss),

6 - 14 Soft emorrhous bauxite with ferruginous
concretions, (41.6 510g; 0.2 Qunrtz; 2,5%
Avail. 4190m; 14.37 Ign, loss)

14 -~ 18 Similar to g’ - 14' with probably hicher iron
content. (41,25 Si0o; Q.45 Quartz; 2.6% Avail
hlo0g; 14.80% Ign. loss)

18 + Coarse pisolitic laterite covered with scree,

0O - 3 Soft amorphous bauxite (?% ,
(39.5% 510g;0.2% Quartz; 2.0k Avails, 4lo0z; 13,634
Ign, loss . -

3 = 15 Tubular leterite

15 - 24 Massive laterite with lateritized shale,

24 + . Lltered shale,

Altegether 13 samples were submittcd for analysis; three
quoted below excecded 30k availnble 4lg0z.

No, Description - 8i0g Qutrtz  Avail, Izn,
31205 loss

% % # 3

1. Surface boulder 1047 1.8 3346 22. 8
1.8 3248 22,5

10 0.5 to 2,5 feet in 14,8
rit; hard massive «
pisolitic bauxite,

12 Cliff section, 0-6 feet :
soft pisolitic bauxite 13,7 1.4 32,0 22.1

(1 & 10 are from same locelity on small outlier).

Although these results are very unfavourable they should not
be regarded as conclusive, Only two samrles, 11 and 12, were
teken from the main body, and the rocmeinfer were collccted from
outliers on the eastern side. 4slsc most sam-les were taken from
natural exrosures in cliffs or ~ullies wheére it micht be expected
that the upper part of the bauxite would be croded or weathered,
and, at least 20 squore miles of the laoterite plateau could not be
sampled or examined owins to lack of time and adeguate facilities.

The high proportion of combined silica in the samples
sug gests that the laterite developed on a bed or beds which are

. not ’suitable parent rocks, but if the sedimentary sequence is

tilted a considerable thickness, possibly including meore amenable
rocks as on Marchinbar and 2t nearby Gove would have been laterit-
ized, and in such circumstances economic bauxite might occur
towards the western side of the plateau - an area that has not

bgen examined,

This possibility canbe tested only by o line of sampling
pits across the deposit, but before this work is put in hand the
. structure of the underlying sedimentary sequence should be worked

out so that the test pits con be located to best advantage,
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TRUANT ISLAND. 4 specimen of pisolitic bauxite from Truant
Island, forwarded by Captain F.E, Wells in sumust, 1949, yielded
on analysis: ’

n t

Lveil, 4105 4048

et et o

The island is less than one squére mile in area and air
photos indicate that only a small portion of it is covered with
laterite or bauxite., 4An examination of the island should be
made when opportunity offers,

IERA HEAD, CATE YORK IENINSULA, QUEENSLAND.

Bauxite has been reported on the western coast of Cape York
I'eninsula where the earliest charts show the presence of "low red
cliffs"., One specimen from the vicinity of Iera Head (Latitude
139 00'S; Longitude 1410 40'E) submitted to analysis by the
Geological Survey of Queensland in 1049 yielded:

Alkali - soluble Algo6 38.8 per cent
Total iron as Feg03 22,9 " !

The economic significance of this sinzle specimen cannot
be determined until an examination of thce locality has been made,
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Plate 8.
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