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. 146°30'E and 147°30'E. | . :

- have been bauxitized. The former parent.rock yiclds a porous

to be - (&) high mean temperature, high rainfall and dense vegeta-
. tion, (b) relatively flat terrain, and (¢c) elevation above immediate

" occurred on Menus Island reached. the australian o«luminium Production

" that his successor (J. E. Thompson) could undertcke the investigation.

~hitch for which the writer is very grateful to his colleague's
orgenizing ability and knowledge of local customs and procedure.,

is within the United Nations Trust Territory of New Guinea which

nurth-east coast of the main island. Total white population

'BAUXITE ON MANUS iSLAND TERRITORY OF

2
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PAPUA AND NEW GUINEA.
" SUMLARY.

o ‘Bauxite was found on Manus Island in 1952 by J. E. Thompson,
Senior Resident Geologist, Territory of Papua and New Guinea, at
three separate localities. _

At Lepatuan a dacite flow overlies bedded tuffs and both

graqﬁular bauxite containing about 1 percent silica, 55 percent
alumina, 10-13 percent ferric oxide and 1 percent titania. Bauxite
developed on the tuffs is nodular in character, and consists of
gibbsite nodules embedded in soft clay-like bauxite. The composition
of one sample of this bauxite is 11.7 percent silica, 51.0 percent
alumina, 10.8 percent ferric oxide and 1.0 percent titania.

~ The bauxite is forming at the present day by direct
altepration of the dacite without an intervening clay zone, but the
tuffs are kaolinized in the first stage of alteration, It is of
high significance that bauxite can develop on small flat elevated o«
arcas (50 acres at Lepatuan) during the present weathering cycle.
Essential conditions for bauxitic alteration to teke place appear

———

surroundings to cnsure adeguate ground-water movement.

Total resources of bauxite at Lepatuan are about 600,000
tons, and possible reserves are negligible at the other localities.
Difficulties of access and distance from markets militate against
commercial exploitation of the deposit, but prospects of finding
more besuxite in the islands of the volcanic arcs of Bismark
archipelago cannot be lightly dismissed. . :

INTKODLUCTION

A rumour of obscure origin and_ to the erffect that beuxite

Commission. during 1947. The then Senior Geologist at Port Moresby
was subseguently instructed to meke a rcconnaissance survey of the
island. Before this could be done the Senior Geologist (4. B, M.
Edwards) met his death in an accident and it was not until 1952

N

’ " Nodules of high grade bauxite were found by Thompson at three
localities on the island, and the writer was instructed to join
forces with him and visit the localities for o more detailed investi-
gation. The examination was made during March-april, 1953; in the
meentime Thompson had returned to Manus and engaged native labour to
sink test pits..  All arrangements were carried through without a

Manus Island, the largest island of the /idmiralty Group,

is administered as part of the joint Territory of Pepue and New
Guinea., The island, including Los Negros Island which is narrowly
separated at the eastern énd of Manus by Loniu Passage, is
approximately 67 miles long from east_to west and up to 20 miles
wide. It is enclosed by Latitudes 1°55'd& and 2°15'S ‘and Longitudes |

Buropean and inland native populations are concentrated : |
towards the castern end of Manus and on Los Negros. Navy and Air
Force maintain establishments at Lombrom and Momote respectively,
and the civil administrative headquarters are at Lorengau, on the

i

of Lorengau is about 30 persons. _
:.Communications ére.difficult end slow. Seventeen miles of
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- some additions, the following brief notes have been taken.

.Volcanic Tuffs and Flows.
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poor motor road, which crosses decayed and dangerous wooden bridges,
connects Lorengau with Momote aercodrome and Lombrom, and short
motor roads radiate from Lorengau to former U.S. military
establishments. 'The eastern third of the island is fairly well _
served with native tracks but the remainder is sparsely populated
and mountainous and movement. is difficult on overgrown tracks or
through trackless rain forest. : : :

The entire island is covered with dense rain forest and
“therc is little game. T

, Temperature and humidity are uniformly high throughout the
year, and mean maximum and minimum temperatures at Lorcngau arc 30
and 72% respectively. Annual rainfall on the coast ranges between
130 and 150 inches but is much greatcr inland, pvarticularly in the
mountainous oentral area.

GENERAL GEOLOGY. !

During dugust-September 1952 J. ©. Thompson visited Manus
and made four traverses on foot across thc island in a successful
search for bauxite. He incorporated his observations in a report
'(1952) which has been consulted by the writer and from which, with

The sequence of deposition as interpreted from scattered '
observations in 1952, and confirmed by a second visit in 1953, is
simple. Tertiary and younger sediments have been laid upon &
basement of plutonic rock of intermediate composition. ‘

The complete seguence probably is:-

- (Recent Raised coral
Guaternary éRecent to ) Volcanic tuffs
Pleistocene) and flows
... ‘(WMiocene Marine tuffaceous sediments
Tgrtlary _ ELower Miocene Hinterland limestone
Palaeozoic(?) - - . Plutonic basecment 9

‘Basement

Basement. rocks have not bcen seen in situ but gravels of the: -
Herlu end Weteni Rivers, which drain from the highest peaks, contain
igneous pebbles end boulders from & mecdium acid suite. One typical
boulder from the bed of the Watenl River submitted to petrological
examination consisted of quartz-diorita. ' '

.~

Hinterland Limestone.

This limestone is a dense crystzalline rock which has brought

about a karst topography in the north centrnl part of the island. .
It is much obscured by overlying tuffaceous sediments and 1is exposed.
in stream chennels. Lithologically the rock is similar to the o
Miocene limestone of New Britain and New Guinea mainland. It is
believed to represent marginal reefs .formed on the coasts (particu- -
larly north-cast to south-east coasts) of apre-Tertiary island composed
of igneous basement rocks. : L , _ '

Marine Tuffaceous Sediments.

The sediments range from agglomerates to fine siltstones
and in places are richly foraminiferal.s They are well bedded and
dip seaward at angles up to 30 degrees. ‘They are exposed at
Lorengau, and on the road to Momote, at numerous places along No. 1
road between Kawaliap and Lorengeu, at Droli on the south coast.

~

'

. Comparatively recent vulcanism, recnewed as late as June 1953
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at Lou Islend 20 miles south of senus, has spread basaltic and acid
“flows end tuffs over large erecs of the island. These formations
are sub-horizontal and uncounformebly overlie the Miocene marine sedi-
ments. They are generally covered with a clay mentle which contains
highly -aluminous nodules in some locelities; -&t Lepatuan dacitce is
weathering direotly. to bauxite of very low silica content.

BAUXITE LOCALITIZS.

Aluminous enrichménts have been obszrved at (1) one mile
south of Lorengau, (2) Nabobi, about £ mile east of Kawaliap on
No. 1 Rord, (3% at Lepatusn, near the western end of Menus and (L)
at a faw points along No. 1 Road between Nebobi and Lundret. or
these localities all of which are shown on the locality map,
Lepatuan is the most important. .

1, Lorengau.

{ Tabular nodules of bauxitic composition occur in narrow
bénds in red residual clay and are exposed in road excavations about
1" mile south of the town. The nodules appear to have formed by the
sclective besuxitization of thin seams of coarse tuff. Some greyish
nodules show faint, lath-like relict textures of a coarse grained

rock. . Pale brown nodules are wmore uniform and relict textures are

gbsent or indistinct. Analyses of both types of nodules. are given;
the first is of grey nodules and the second of pale brown textureless
specimens:- . -

3
1

Lab No. 811 : ' eul
5102 O 10.7 12,4
A2s -55.9 55.0
Fe203 - 75.0 ; )50
7102 0.7 0.8
Ignition loss 26.8 : 26 .1
avail. a1p0501)  un.3 12,3 .

(1) Extracted by alkaline solution uq@ef pressure.

(Analyses by australian asluminium Production Commission.)

; ' On the assumption that cll Si02 is present in clay minerels,
which is supported by the low available alumina figure, the probable
mineralogical compositions are:- .

.

. A » - ' 8Lt g8Ll2
Halloysize or Kaolin .23 26
Gibbsitel® 66 63

- Beohmite : L Ly
. Hematite ’ 5 . 5
Titania ; S 0.7 0.8

(a) In this context throughout ”éibbsite” includes
‘emorphous aluminium hydroxide - A1(0H) 3.

The nodules are sparsely'distriﬁuted and the deposit does
. not constitute a potential source of commercial bauxite.

2. Nabobi.

Nebobi is a deserted.village and mission station on No. 1

road in close*proximity to the village of Kaweliap ("liap is

dropped locally and the village is known to natives and Europeans
simply &s Kawa). Nodules and fragments of spherical bauxite

shells are exposed a2t the surfece of the cleared erea of the old
village and glong the . native tracks. The surface nodules represent
o pesidual accumulation formed by removal of the clay by rain. The
nodules and fragments include varietics composed largely of white

\
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vesicular gibbsite or of altered granular rock not obviously
bauxitic., énalyses of three collections of surface specimens, and
probable mineral compositions are:-

AGPC. Lab. No. I 8L38 8437 - 8LLO

Total S5i02 S 3.7 3.6 15.8
Quartz S o C B - 10.5
a1203 ~ ' L 52.3 Sh.ly L2.9
FeoO3 ‘ ‘ . o 13.7 12.3 16.0 -
o T10 , ' - 0.8 1.2 1.5
. Ignition loss : 28.5 27 .8 23.2
avail. 41203 . _ .. L7.7 - 50.6 "38.1
Halloysite or Kaolin 8. 8 11
Quartz - - - 10.5
Gibbsite - 75 77 58
- Boehmite (b) 1.5 (b)
Goethite; 11445 12.3 7.5
Hematite o ’
0.8 1.2 1.5

Titania

(b) Boehmite probably present 1n small ﬁmounts.

Notes descrlptlve of the meg scaplc appearence »f these
nodules . are:-

8&38. Hard vesicular gibbsitic nodules and softer white nodules

Vcoated with yellow clay. No distinct relict texture.

~dispersed overnight.)

No. 8&39, _ Crustlform fragments with texture suggostlve of altered
medium to coarse-grained tuff. Platy inclusions may be mica.

No. 8440, Rounded. nodules of altefed, originally felspathic, rock
with cvating of briwn clay. - '

-~
-

- Similar nodules are scattered over o muderately flat area.
roughly 600 feet from north ts south by & width of ebout 400 feet.
Shafts were sunk at two points LOO feet apart on a north-south
line within this ared. Logs of thesc shafts ere :-

Southern shaft at Webobi

Depth -
Surface to 9' o' Brown clay with purplish tinge in peatches,
' thin reddish. stains and few small patches of
. blue kaolinized tuff. No bauxite nodules.
9'.0"‘— 241 Q- " Brown and bluc -mottled _keolinized tuff,
tor ~ 27" 6" . .Blue clay with brown patches and rare harder

nodules of greyish-brown clay. Concentric
weathering shells discernible.

_‘The sperse distribution of the nodules was aptly descrided
by a native ossistant as "one fella < one fella", No semples were
taken. from thls shaft. : . :

(On arrlval at Nqbobl at noon on 2nd April, this shaft was

found to be filled with COp to a depth of 3 or L feet in sufficient
strength to immediately extinguish a kerosene lamp. The gas.

: Northern Shaft at Nabobi -

“_Surface:tu 7'8"" - Brown and red variegated olay w1th few small

o e ————— e
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(up to 1 inch) nodules of bauxite and patches
~and .fragments of kaovlinized tuff between surface
and 5 feet. Larger nodules 2u to 6 inches) at
5 feet one with soft kaolin ?§ are surrounded
by + 1nch shell of bouxite. Yellow patches at

6 feet and purplish tinge tgwards base,

merging into -

7'8" to 20'0" l - = purplish kaoslinized tuff, red and yellow
irregular bands wihich tend to dip north at 10
' to 20 deprees. Granular texture well displayed.

One bauxite nodule at 11 feet. Some yellow
o " patches have sharp straight bounderies, which
©% - presumably- represent joints.

Two sampléé_were taken, viz. (a) 0-7'8" and (b) 7'8" to 20',

‘The first sample was divided; one portisn was submitted to analysis-

in its natural stete and the nodules from the =ther portiosn, which

. constituted about 20 percent »f the sample, were examined separately.

The analyticel work was carried out by the Tasmanian Depertment of
Mines Laboratory, Launceston. '

I

Sample No. ' 14 15 16

' . (nodules only)
Depth . AR L -0'-7'8" ‘ 7'8" 20"
Insoluble matter 25,5 ' 763 . -
Al 203 38 .0 56-5 4 -

. Fe203 C16.4 7o -
Ignition loss 1842 2749 1443
Soda soluble : , :

11‘1203 : 23-9 ) 5319 114—08

81057 79 S 3.6 9.9

The low ignition loss (combined water) .in sample 15
suggests that the nodules contain an appreciable quantity of
boehmite but the prupgftlans cannot be computed reliably from the

.data &Vﬁllablc. : .

Plainly the depnasit is of n. commercial velue.

3 L-patuan 2 . -2

_ The name Lepatuan is napnlicd by n°t1vco to the small
relatively flat area on which bzuxite has been found towards the
western end of Menus. There is no villege of that, or any other,
name in the vicinity. . . _

Locality and sccess

"The area is traversed by a little-used native track between -
the north coast opposite the island village of Saboil and Droli on
the south coast. Respective distances from Lepatuan to north and
south coasts are apnroximately 5 and L4 miles. Lepatuan is at an
elevation of about 950 feet and is the widest part of the crest of
a narrow ridge which extends from the south coast fur ths greater
part of the width of the island.

_ Mangrove swamps &t either coast would present difficulties
t5 the construction 5f access roads and ‘dense rain forest on the
route end on the bauxite deposits would be difficult to clear.

Geology

The surface is much obscured by a carpet'of decaying

vegetation lying on black clay-like soil. & Tew residual buoulders
. o . .



- nonetheless may be decply pitted.

varieties of nodules were noticed:>
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of dark-grey aphaenitic dacite show through the soil iw places,
particularly near the margins of the central and northern bauxite

‘bodies (see Fig.2), and nodules and small pellets of bauxite have

accumulated on the bare and eroded surface of the narrow native. .
track which traverses the length of the area.. e

The surface is deeply dissected by streams on either side
(east and west) of the bauxite-bearing areas and finely bedded
tuffs, deeply weathered, are exposed in the -stream channels and were .
penetrated in test pits 2 and oA mear the southern end of the arsa.,
‘The “tuffs have a low regional dip to the north.

The tuffs are overlain by dacite flows of unknown thickness,
but- probably exceeding 100 feet at the northern edge of the area
and also probably enclosing relatively thin beds and lenses of tuff.

The dacite is a dark grey to nearly black dense roek of

. sub-vitreous lustre containing minute vesicles. No granular texture

is resolvable by naked eye or hand lsens. Two largest observed
vesicles on one fresh face mcasured 0.7 by 0.4 and 0.25 by 0.15
millimetres. Vesicles are elongated in the direction of flow and
tend to occur in thin sheets which altoranoate with bands of denser S
rock. This characteristic is revealed only 1in weathered specimens,
which, by preferential weathering of the more vesicular zones, may

_acqguire a banded aspect.

, The widely handed appearance of the rock may be replaoced
by, or have superimposed on it, a finely: honeycombed surface
caused by enlargement of the vesicles by weathering. Specimens
recovered from within the bauxite profile, when cleancd of bauxite,
possess a light grey skin commonly less than 0.01 millimetre thiox,
and ‘to the eye have e striking resemblance to pumice. Such speccimens
have. an extremely rough surface with small sharp projections whien .
are very harsh to the touch and easily lacerate the skin. Surface

boulders have lost the finer dotall of this' fretted surface but

A

An analysis of the fresh rock is given in the discussion
on the origin of the bauxite. : -

Descriptions of the Bauxite

The‘approximate arca over which bauxite nodules have been x
observed is shown in the sketch map of the locality and totals sbout
50 acres of which the marginal areas arec. of doubtful value. Several

1. Reddish-brown, gesicular and reddish-brown, crustiform

2 Densc greyish-pink and dense pale reddish éurple; bothii
varieties are fine-grained, hard and tough

3 White, very rough surface and irregular shape.

Analyses of specimens of the nodules by the Aluminium
Commission returned very favourable results and led to sub-surface
prospecting of the area. The initial analyses are: ‘ ' Vo
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Nodules from Lépatuan.

Lab, No. 8u35 8437 t 8L.36

Type Fine~greined dull Pinkish~grey Soft:greyish
" red end white dense fine- - white concre-

bauxite. Tubular grained baux- tionary bauxite

cavatities., Smooth ite smooth with irregular

‘chocolate-brown surface. grains of waxy

skin. : gibbsite, Very

rough surface.,

Si0O»o 3.2 b4.5 2.2
A1203 - 54.8 60.0 58. 1
Fe203 1161 b, 2 7.4
T102 R O. 9 O.L]- O° 9
Ignition loss 29,0 3041 30,5
Aveil, 41203 51.3 56,2 5L, 8

Assumed mineralogical compositions of the specimens are :-

Halloysite or Kasolin 7 9.5 f 5
Gibbsite 78.5 82.'5 i 83.5
Boehmite : S . 2,5 ' 15
Goethite - o

Hoematite 12 . . L 8
Titania 0.9 0. Lt 0.9

- During February-March, 1953, pits were sunk at seven points
in the erea. . The site of No, 1 (southernmost) pit wos chosen in
an attempt to trace the extent of the bauxite down slope but proved
too far from the ridge crest to encounter bauxite. All the other
pits disclosed bauxitc nodules or carthy bauxite., = |

Logs of the pits and results of sompling arc:-

Pits ot Lepatuan

Pit No. 2

" Depth . Somple No.

o' - 4 1 Clay wiﬁn<dense pink bauxite hodulcs
Lt 10‘41' .3 Brown clay with sparse nodules

Sample 2 - nddules.only picked frece from cloy
matrix and comprising approximately 33. percont
~of thce original somple,

Sample No. ‘ 1 2 3
Insol. mattecr 117 L. 3 -
A1203 51,0 62,0 ~
Fe203 10.8 3.8 -
Ti02 1.0 03 -
Ign, loss 26.0 30,1 16,7

Sodsa ‘soluble - :
’ A1 803 R L‘-Z’O/B W 600 9 1906
SiV2 o : , L
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Pit No. 24

o' - 12! Clay with nodules. Very thin tabular bauxite fragments
in koolinized tuff below 5 feet.
No samples analyscd.

Pit No. 3 |

Dupth , Somple No. -

2'6W4ﬂ6" éi

C6'6Y-816" 11

Ign.loss 2

816M-1116" 12

1116M-131 13,

N2 u”g L Soft yellow-brown cla&—like_bnuxite with nodules,
2'u" '6M") : Hard rced cloy-like bauxite. ' ‘
3'6"—8' 5 Gritty soft earthy bauxite with tubular
: . - frogments of hard bauxite. Brown,
gr-12! 6 Ditto with purplish tinge.

21151 7 Purplish ond grey mottled clay with hord
: nodules,

" Sample No. - L 5 6 7
Insol. moatter 1.5 1.1 - -
.A1203 51.3 53, L - -

8 " 170“- 1503 - -

2 2,0 1.6 - -

Ign.loss . 28,2 28,6 28,6 2347
Sodn-soluble _
' A1 203 500 8 52- 8 53°Ll- LLOeZ’

Si62 (A 1.0 2.3 L.0
Pit No. L
Depth Sample No.

0-2'6" 8 Soft brown clay-kike bauxite with very

sparse hard nodules, hardening sllvhtly
with depth and merging into -

" Few nodules of hard baouxite dispersecd

‘residual frogments

through soft red-brown carthy buouxite,
Scom of yellow clay.

Dark brown granular baouxite contoining
nnd boulders of fresh
dacite (latter rumovod from sample).

As above, lighter colour,
rock on side of pit from whlch samplc waos
'taktlnq .

As above,

lighter eoslour, no unalteread
dacite,. -

Red brown bauxitic claye.

but no unaltered

Sample No. 8 9 10 ' 11 12 13

In

Insol.matter 1.9 0.6 - 0.6 1.1 1e1 -

Al 203 14-507 51.7 55-14- 55«8 56ou -

FG803_ 22,7 17,0 13.1 12,3 11.5 -

Tibl2 2,2 1.9 1. 2 101 1.1 —
73 28.7 29, 8 29. 4 30,0 25.9
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Somple No. 8 9. 10 14 12 13
Sodua~soluble - o _ .
A1o03 ‘ L3.,7 50.8 - 54.8 55..0 55.9 L8, 2
8102 SR 1.6- 0.6 - 0.6 - 1.0 1.1 Lol
Assumed mlneraloglcwl compositions are:-
quloy51te or 4 :
Kaolin S Led 1.3 1o 4 2.2 1.3
Quartz Nil Nil Nil trace 0.5
Gibbsito . 66,8 . 77.7 83,9 8. 1 85.5
‘Boehmite : 0.5 0.5 Trace Nil Nil
- Goethite | L : : |
Homatito g o 26,3 18. 14 13.9 12,3 11.7
Titania o : 202 1.9 1.2 1e1 1.1
Pit No. 5 .
o'-2'e" .~ Variegated yellow and red clay
2'6ﬁ—7'6" o Red cloy with few hnrd nodulos;

Pit No. 6 o | ! '

This pit filled with woter to within 2 or 3 feet of the

" surface and could not be examined, The visible portion consistaed

of variegoted yellow, red ond light-brown clay. The spoil dump

_ contained red cloy with very few haord red nodulcs of furruglnous
. bouxite.

Quontity'of Bauxito

Only a very OppPOleﬁtu'GStimOt@ of the total volume of

. bauxite at Lepatudn con be made as the margins of the deposits could

not be determined without a considerdble amount of excavation which

_was beyond the resources ovoilable. The boundaries on the sketch,

map are bascd mainly on topographic evidence but the limits of the
contral (i.e. the lorgest) body have been sketched in by tape or

- pacing, and compass traverses to several points beyond which no
. nodules could be found in the soil and where downw“rd slopas becums

steeper. B . -2

‘Bauxite in the central aréa may occupy an arca of 4O acres

-.with an averoge thicknoss of 6 feet;  this is equivalent to roughly

500,000 tons, but the commercial value of the bouxite is much:
diminished by the prescence (Plt No. L) of blocks ond frogments of
unaltorcd rock.

The limits of the southern body are known with oven loss

‘exactness but the narrowness of the ridge ond limited depth of

bouxite (Pit No.2) indicate o much lower tonnﬂgo, probably loss

than 100,000 tons,

Quantitiss in the northern body are for nll practical
purposes negligible. Pits 5 and 6 sunk in the most favourable .
positions revealed only varicgated clays with very spar5u1y

_ dlstrlbutcd nodules,

L. Botween Nobobi and Lundret

i

Native villnges nlong No. 1 road are built on hill tops or

‘on the gently rounded but narrow crosts of ridges. On thc cleared and

worn ground surfaces of some village squarcs, few. pellets of

hard kaolinized (holloysitic ?) tuff ond, less commonly, of bouxitic
material may be picked up. Fragments of obsidisn and other

humanly transported .rocks may clso be found but it is unlikely that
the bouxitic pellets would have been corried into the villagis. .

- e e et




The rarity of the bauxite nodules when compored with thoir
comparative abundance ot the three principal locunlitios mentioncd,
does not hold out much promisc of useful dcposits oxisting bencath

the villagos.

. - or no,nodules is a possibility which could be easily overlookacd.

.+  Parent rock
| Three

(a)

(e)

Al "Pype (a) is derived from medium to coarse finely-bcdded tuff
) ~ ‘which has been secen only in smoll weathercd outerops in stream courses

and, thoroughly

o Tho derivation of type (b) is somewhat obscure, but it
probably ropresonts o residunl acocumulation of bauxitic material
derived from tuffaceous beds overlying or intcrcolated with the
dacitae, The boundary betweon types %b

L The third type (c) results from the direct alteration
of dnéite., The two analyses which follow are of the fresh parent
rock and of bauxite crusts adhering thoreto: .

510»o

A103

Fep0%
- Fe0
Ca0
Na»0
K20

HoO- -

H20
TiOo
MnO

e The prescncc in Pit No. LL of completely bauxitized roek
beneath o stratum. of portly corroded dacite suggests that the
former represonts .o bed of less resistant tuff or_a more highly
vesioular zone in the docite. . T :

- 10 -

Howover the existence of clay-likc bauxitc with fow

ORIGIN OF THE BAUXITE

typég:inbéuxito occur at Lepatuan, viz.

or greyish pink bouxite embedded in o matrix of
bouxitic (i.e. highly oluminous) clay passing downwards
to recognisnble kaolinized tuff, Tho nodules contain
nbout 4 percent §iOs, ond 60 or more porcent A1,0; and
L percent Fe,05,  The matrix contoins opproximattly

15 poprsant a%@@u

|
|
Tabﬁla?ﬁﬁodules, up to 4 inch ‘thick, of dense pink -;-
:
!

t
o |
45 beresnt A1p03 end 1k pareent Fe0p.!
Rounded and irregular greyish white, also brown ond roed,
nodules in o light-brown clay-like matrix, Such
bouxite contnins nbout 2 pcrcent Si02, L5 to 51 perccnt |
A1203 .and 17 to 23 percent Fep03, Scparated nodules
moy contain about 55 to 58 percent A1203. :

Gritty earthy brown boauxite undcerlying type (v) and
in-direct contact with unaltercd parent dacite.
Composition ronges between O.4 to 1.5 percont Si0p,
51 to 56 percent A1203 and 11 to 23 pereant Fo203.

koolinized, in the tost pits.

}- and (c)™is sharp.

Docite Bouxite_crust
67. 31 0. 36
L. 22 56,71 :
0..90 10.78 éa)-not detacted
L,68 0, 06 ) Moisture 1,03
2655 ceeene a ' percent:
LLGBO cloovoo ':‘ . f\nOlySlS ‘ . i
2. 70 sevsos’ a .. on dry basis,
.2o 80 EEEXREX] ’ a '.-:“'

Nil ceeseeNI1(D
Nil cemesas 31.19

0.53 1. 09
i 024 0. 006
00027 100, 196

Analysts —'Avefy and Anderson.

Mbdo of Formhtion_‘;sy

- ThO‘attdck on the dooclte is extraordinorily'rapid and

—



¥
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complete. The bruxite crust in immecdinte contoct with the
tonuous grey film thot coats the fresh rock consists almost
wholly of gibbsite and goethite; clay minerals 1f presont arc in
insignificant omount. From thce forecgoing onalyses the following
assumed minernlogical compositions of thc parent and adheoring
bauxito have becn computed. '

Dacite (Norm, ) ' Bouxitc crust

Quartz : . 25,1 - Silica (1) 0. 36
Orthoclase 1607) eveeees (Gibbsito 86.7
Andesine E 41, 0) ‘ Boohmite trace.
Diopside . 302) i Goethite (2) 11.8
Hyporsthene 12.03 Magnetite .
Mognetite . ‘

IlmGnitO 099 0'0...0‘ Tltania B 101

e e o mine ettt e

éZ) Includes some adsorbed water, -
1) Probably dispersod rosiduals of quartz.

: The alteration is brought about in the oxidizing zons

by acid ground water charged with organic matter. Drainage
conditions are oxceeding good and it, is apparent that oll con-
stituents of the parent rock with the possible exception of

nlumina arc removed in part. it Nobobl the ground wotor evolved
COp» freely, and prosumably evolution of tho gas nlso tokes place

at Lepatuan. The presence of free €02 would keep iron in

solution as ferrous bicarbonate and procipitate alumina. There 1s
no ground for assuming that olumina 1s added from sgome extraneous
source and therefore the inescapnble conclusion is that less

aluming is lost thon is the case with any other original constituent.
On the aossumption thot thc alumino remnins fixed, or 1s wholly
reprecipitated, the loss of the other constituents oare:-

Percentagse.
gliminated

g Fe 49.5

7i0
MnO _ %gg
Na20 _
~.Ko0 .

:Mgo g [ ] [ BN BN BN ]
© Ca0

100,

Y

Balanced agoinst goins of water ond oxygen the total nett
loss of weight from the original rock 1s slightly more -than 50
percent. This figure accords reasongbly well with the high porosity
of the bauxite. o

The -favourable conditions'thaﬁ operate at Lepatuan and
without which the bauxite could not form, or if formed, could
not survive are:- ' o

() High mean temperature and rainfall, abundont
vegotation. '

(b) Relatively flot torrain with little erosion of
the surface. : '

(¢) Deep dissoction of the surroundings by streams
in norrow and consequently steep wolled valleys.

The last- mentioned feanture ensurcs ropid lateral removal
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of_gbOund wnter with its losd of dissolved silica ote.

Tho.nodulor bauxite iS»Of.tWO t ypes, viz.

(a) Nodules in situ within bouxitized cond partly °
. kaoolinized tuff, and

(b) Nodules in compacted clay-like bouxito overlying
the' granular dacitic bauxitec. '

The former has -developed in thrce stﬁges, passing throughni

. the normal koolinitic (hnlloysitic ?) stoge to earthy or texture-

less bouxite. This in turn haos becen subject to solution of part
of the alumino which has bcen reprecipitated about fovourablo
nuclel to form concretionary nodules, or along bedding plones

to give thin tabular. forms of highly aluminous bauxite. ‘This

" process has operated ot Nabobl and in the vicinity of Pits 2 ond

24, Lopatuan,

Tho second type may have originanted in the some way from

" tuff overlying the dacite but the tobular forms:of bauxite are
" obsent and compaction and slumping have destroyed any relict
‘toxture that moy have survived previously. -~ It is unlikely that

golution. of alumina within the dacitic bauxite lmmedlately benoath

. the shnllow soil and its segregation in concretions may have taken

place os the boundory between nodular: and underlying dacitic typcs
is sharp ond shows no gradation. ' i '

CONCLUSION. .

' The significance of these discoveries 1s veory great. I%
has been shown thnt, in the tropics, bauxite of high quoality can.

~develop on small elevated arecas of low relief by lateritic weathering
~during the present. cycle, All necessnry conditions ore fulfillod

by remnants of o gontly sloping or relotively flat lond surface
composod of amenable rocks, €.g. extrusives or pyroclastics
contaoining alumina, : ‘

Tho deposits on Manus Islond.are too;émall or too _
difficult of access to be of much direct commercinl interest, but

. when it is realised that on aroa of orily one sjuare mile could
“contain 10,000,000 tons of bauxite, the prospects of discovery

of commercinlly voluable deposits within the volcanic arcs of the

" Bismark Archipelago connot be dismissed lightly. In thils

connexion it is worth mentioning that bauxitic clays contalning
"27 ond 28 percent gibbsite hove been reported from Santa Cruz oand
‘Vonikoro in the British Solomon Islands.(1) - These ore at least

s on.indication that lateritic weathering is taking place in these
© locolitles. '

(1) Specimens collected by J. C. Grover, Sonior
: Goologist, Honiora, B.S.I., 1951 ‘
‘ and analysed ot Tasmonian Mines bepartment Laboratory,
Lounceston. - . o .
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