i




e,

(759 5/ .

COMMONWEALTH OF AUSTRALIA

DEPARTMENT OF NATIONAL DEVELOPMENT
BUREAU OF MINERAL RESOURCES .
GEOLOGY AND GEOPHYSICS

RECORDS:

1949/41

- EXAYTIWATION Or SUXZOSED BAUX

T BEATLG ARTAON

’ CO"‘S\;J 5@ PENINSULA, NOLITR:

7

SRROETR

RITORY OF AUSTRALIA.

by

Han O‘[.u;\o

LR Y

The information contained in this report has been obtained by the
Department of Netional Development, as part of the policy of the Common-
wealth Government, to assist in the exploration aud development of mineral
resources. It may not be published in any form or used in a-company
prospectus without the permission in writing of the Director, Bureau of

Mineral Resources, Geology and Geophysics.



II

111

v

vI

INTRODUCTION ‘

LOCALITY AND ACCESS

TOPOGRAPHY

CENTRAL GEOLOGY © -

THE LAPERITE

A,

B.
C.

D.

g

MOUNT ROE
FOUNT BEDWELL
MOUNT KURA
VICTORTA

MINKRATOGICAL CHARACT:R OF THE LATHRITE

-CONC I;US ION

PLATE 1  LOCALITY PLAN - SCALE 1" = 4 MILS.



The presence of laterite described ss high~silica bauxite at Mi. Hoe on
Cobourg Peninsula had been reported early in this cenbury by H.Y.l. Browm (1)
Government Gecloglst of South Austealia, ﬁhz: mubmitied a specimen %o m&l;rsiﬁ
with the following resulbi~

Silica (si0, ) 210 %
, Alurina (5,1 ) 473 #
| Perric oxide (ﬁ%§§3} 91 ¥
Ignition lLoss 22.3 ©

In the abeence of information abeub ihe sinsralogical composition of the
rock the chesdesl snalysia ﬁlm afforde a very iucomplete deseription of the
muterial. It was conmidered isat the rock might be somewhat similar to the
eommarcially valuable high- i?«im bauxite whieh cccurs in the Hetherlands Ianat
Indies and Halaya.

Puo typieal analyses of unwashed bauxite as it ocours at Telok Mas,
Halaeca are given here to show the geseral similarity of chemical composition existing
between two laterites which subsequently proved (o be markedly dissizilar in other
mgp@‘ﬁtﬁo

AHALYSI. OF CHANNGL SAMPLAS FROM BAUAITE (UARiIRs A7

silica (s10 0,) 12.8 10a1
slumina (aly a 3) 415 453
Parric (xide {aﬂz 35} 21.8 17.6
Ignition loss 21.9 26.5

At the request of the Australian Alwsinium Production Commligsion the writer
was lnsbtructed to exagmine the aren in the vielnity of Hounts Hoe ond Bedwell, and fo
sauple and repori on any acceasible bodies of apparently aluminous laterits.

Cobourg Penineunla is uninhabited (except by the crew of Cape Don Lighthouse)
and not conmected with Darwin by road, consequenily the enly approach iz by sea.
Through the courtesy of His Honowr the Administrater the patrol vespel “Kuru® was
made available to transport the writer between Darwin god Cobourg Peninsula, The
¥t. Boe logslity wae visited on 22nd « Z3xd June and sgain on 27th and 26th. The
ilaterruplion being due to the rocelpt of orders from Darwin for the ship %o procesd
to Kount Hovris Bay.



(ﬁefar to Austrelian Chart 049 and Military Map 0457 4 mile series.
See alpo map sccompanying this report)

Mounts Hoe and padwell form two promliaent landmerks on the mﬁam ghore
of Cobourg mfsnisastala 120 miles sast-northweast from Darwin. The penineuls is
almost severed from the mainland, and being uninhabited (with the axception
mentioned Above) has o roads or counection by road with the mainland. A
Méiw%mn& for lizht alreraft is available at Cape Don.

/ The deeply indented northern coast of the peninsula affords raaasmml;
convenient accesz by sea, and no point on the peminsula lies more than s'x
milep from the cocast. This latter statement does not necessarily ieply :hat
good anchorages and sitable landing beachss exist at all pointe. Much of
the shore-line, pwtiwlaxly the soutlern coant, il {ringed with mangrove
awanpe and coral reefs.

Suries the vislt on 22nd - Z2%¢d June threstening southeeasterly
weather prevented s direct approach to Mt. Hoe from Ven Diemen Qulf and a
landing was made in Port Essington.

Iix TOPOGRATEY

Cobourg reninsula forms an ars of land, with a maximun widith from
aorth to south of 25 ailea, stretehing 60 miles westerly from the northewesters
extrenity of Armhem lLand, and forming the northern shors of Van Ilemen Jull.

As mentioned already the northern coasi line of the peninsula le very lrregular
and deeply awbayed.

Hounts Hoe (526 feet) and Bedwell (480 feet) form the prineipal Tealures
of tcpographic relief on the peninsula. The surface im mainly one of low relief
with a few rounded hills rlsing to sbout 300 feet.

The land surface rises more or less abrupily from sea-level alony the
ghores of Van Diemen (ulf and slopes gently io the north, with the conseguent
result that the divide betwesen south-{lowing and north-{lowing sireaams is
approximately parallel to and within 2 to 4 siles of the southern shore.

Uretacecus rocks of the Mullaman group, capped with remnanis of
Tertiary laterite occur in addition to recent zand, estuarine depasits and
regemented laterite.

The Cretacecus formation consisis of alternating beds of sandstone and
snale, the latter arenaceous in part. The shales are exposed only in coastal
- eliffs (with minor excoptions mentioned below) and the sandstones alone outcrop
inland, The greater part of the peninsula is coveved with sand, lateritic seil
and saline swamps, and consequently exposures of the be’ rock are poor and maisly
confined to the steeper slopes of the hills.

An idealized vertical section thyough Ht. Bedwell where exposures are
rather better than elsewhere is here siven. All thicknesses staied ave very
approxinate. \



laterite (feoryu 2] 488 - 4707
Leached shale (ﬁﬂﬁ%&ﬁf& or paliid zone) ATOY = 460°
Sandstone-brown 460 - 350!
Shale {sﬁx:‘mgly silic ified) 350 - 3001
Sandstone, ferruginous, black and dark brown 300% - 100"
Arenacesus 3&313 100 - o
sandstone 7 (exposed at low watex) Of w %

The (rotaceous beds ave apparently horisontal but may possess & siisht
dip to the northe. v

{ The laterite is exposed st the sumalt of Fis. Hoe and Bedwell with & maxisus
thickness of about 40 ft., at Mt. Yuru (572 £%.), vhich bears & thin ceppiag of
lateritiged vandstone, and at the top of the coastal ¢liff at Victeria (abowt 50 ft.
above sea level).

Only few remnants of the old laterite surface now remain as amell aveas
slevated above the general level. I% is notewortlhy that the laterite Geposlts lie
on a surface with a gentle fall to the north at about the rate of 50 feei or less
per mile.

Phe deeply embayed norithern coast oI the eeainsala contraste with the
more regular southern short line, and it is reascnable to suggest that there hag
been a downward warping to the norih resulting in the drowned vallsys of Porsg
Begsington, Pori Bremer and Rafiles Bay. This suggestion gaing sewe gupport from
the observed northerly dip of the laterite, although it is 60*’5@9&&4 that laterite
could form on a gentiy sloping or undulating surfacs.

A. HOURT HUE. #Ht. Hoe is capped with laterite ranging from about 10 feet to a
minlmum of 15 feet in thickness. The opening of verticle joinis under weathering
kas caused the laterite to fall away in large prismatic blocks leaving veriical
eliffs surrvounding the plane and pearly level top ol the mount. At the foot of the
gliff, and ismediately below, the steep sliopes are coversd with fallen blocke of
laterite and at only two places on the perighery of the laterite body could ithe
underlying parent rock be seepn and sampled.

The laterite itself bears a thin ecapping (2 feet to 4.5 feet thick, of pisolitle
material consisting of light red pisolites mostly from 4 to 6 millimeires diameter,
embedded in an apparenily textureless matrix of similar color. The pisolites, which
show a typical concentric structure when broken, form about 75% of the rock.

Magsive tubular laterite underlies the pisolitic zone. This alse is light red in
golour and dull and dirty to the eye. It contains small rounded nodules of little
altered shale, and, very rarely grains of milky gquartz. Some whitish patches which
were observed are probably halloysite, The solution channels which give the rock its
tubular character are veriical aad range in diameier from shout 65 millimetres to

5 millimetres and less.

The tubular laterite passes with little gradation into a mottled zone consisting
ef pink and vhite earth containing thin horiszontal plates of ferruginous matier
and rounded fragmenis of soft blsached shale. 3Pelow thiz a zone of [ine red earth
overlies berizentally bedded bleashed shale.



Analysis of six samples representing a complete section are giveni-

Depth (Ft.) Deseripiien 510, A1205 Pe,0, Ti0, Ignition Loss %
From To
o} 2 # pigolitic lateriie 28.7 36.9  13.8 2.7 1743
2 7 Tubular laterite 3404 27,7 241 1.5 12.0
7 12 do 30,3 25.3%  31.% 1.6 11.5
12 17 - de 32,0 25.6 28,7  1.85 1.6
1719 Kottled zone 40.4 30.2  14.7 2.2 12.2
19 20.5 ®  Red Harth ' 41.5 27.1 17.7 2.1 11.3
0.5 24 Ubseured - - - - -
24 L7 White Shale Hot sampled

# Comtained 17.3% Avallable 31203 i.e,. AI_QS,presant as trihydrate. All
other samples contained less that 1% ! available 31205.

It is esiimated that the laterite deposit forming the summit of Mount: Ree -
meagures about 520,000 cubie yards, egquivalent to about 750,000 long tons. '

B. HMI. BEDWELL

Mt. Bedwell lies 24 miles north-west from Mt. Roe to which it is
connecied by a ridge of horizontally bedded ferruginous sandstone rising to
200 feet avove gea level.

The hill iz very similar to Mt. Roe being flat-topped and capped by massive light-~
red laterite. The pisolitic capping in evidence on M. Zoe is almost completely
missing from M. Bedwell having been siripped by erosion to a small remnsnt 2

fest thick on the southern side of the summit and scattered boulders elsewhere.
Detrital laterite masks the base of the laterite and the thickness could not be
measured, li was obmerved howsver to exceed 15 feet., The description of tubular
laterite on Mt. Roe applies squally well to the material capping lMit. Bedwell.
Sampling of an exposed section ylelded the following results:

bepth (Ft.) - Deseription 510, Al,0, TFe,0, Ti0, Ignition less %
% }.{r) 3 ‘}‘é . } of
Prom To (1)
7} 1 Pigolitic laterite 21,6  39.1 € 2.5 16.8
1 4 Tubular laterite (2) 39.8 32,7 12.4 1.8 12.8
8 10 . do 35.2 29,9 20.8 1.6 12.4
- - (3} do 36,5 30.6°  18.6 1.5 1244

(1) contains 12.8% available A1263 (2) containg 2.4% available Alzﬂs

all other samples contain less that 2% available Al0q. (3) Chip sample
from middle of large freshly broken boulder. '

The laterite orest on Hount Bedwell is considerably smaller than that on
Mount Roe and contains about 90,000 cuble yards or roughly 130,000 tons of laterite.

c. EI )

Mt, Kuru lies 4 miles North from Mi. Rue and rises to 372 feet above sea
level.
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The top of this small mount, whiech, is flat and slopes gently to the north copsists
of laterite derived from ferruginous mandstone, or more eorrectly, consieds of
partly lateritised sandstone.

One sample was analysed with the following resulisi-

8162 - 56,2 per cent

51&,65 ~ 13.6 per scent
Fa213§ - 21,7 per cent

-TO, - 0.86 per cent
Igniticn iose 7«3 per cent

D. VICTO2IA. Red lateriie overlies arepacious shale forming the sea ¢liff below
the site of the old settlement of Vietoria. The materisl in situ was not exsxyined
&t close guarters, but boulders at the foot of the cliff were observed to be highly
gilicecus, Immediately inland above the ¢liff lateritized sandsione is exposed in
8 gully asd had been umed for bullding purpeses by the garrison at Vieteria.

I+ s evident that the flat ground which was chosen for the site of the settloment
is & remnant of the old latsrite surfage. It lies at about 6070 fest above sea
level.

B, HAIHzGALCCGICAL CHARACTER OF THE LATERITE. Examination of one thin section of
tubular laterite from Mount Hoe showed the rock to be composed wholly of isotropic
zinerals except for a single minute grain of quartz. A large pari of the section
consisted of white tranaslucent mineral probably halloysite, and the remainder of
the slide wae opague to brown sub-~translucent material ranging from hemabite to
ironstained clay or halloysite. MNo gibbsite wns recognised but it isg poseible that
2 small amount of eliachite is present but is indisiinguishable from ironstained
nalloysite. :

The lateritizing process has been sufficiently  @iplete to destroy the texturs of
the parent rock and to form pisclitic and tubular laterits of perfecily norsmal
megascopic appearance, yet the apparently thorough alieratlion which the rock has
undergone has effected comparatively little removal of milica, which is the gine
gua non of the lateritie process. The high silica, bui may be ascribed to the
gllicecus nature of the parent rogk and to the sluggish movement of groundwater
during lateritization preventing a more complete removal of silieca. It is note-
worthy from ihe analyais of the tubular lateriie that the ratio of silica to
aluaina is aboul that which normally exists in clay wminerals. Appaventily any
pre~existing large excess of silica over the reguirements of aluming to fom a
elay mineral has bean removed.

VI CONCLUSION

The laterite ogourring on Cobourng Feainsula is derived frem gilicsous rocks,
mainly shale, of Lower Cretaccous age. This latorite, and presusably any other
which 1g simllarly derived, iz of no commercial value as a source of aluminius,
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