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This report records observations made during tVIO 
brief visits to the area when reconnatssanee wos limited to the 
shores of !.Ielville Harbour and to the Immediate vicinity of 
Cove aerodrome. 

Pisolitic bauxite containing upwards of 50 per cent 
, alumina was observed throup-llout a '4raverse' of 5·~ miles ~ostcrly 
from the airst)"ip. ',['his bauxite, which 'rests on tllbalar l3terite, 
~ay exceed 5 f~et in thickness. ' , 

The bauxite and associated laterite near Gove ar'e 
derived from sedimentar:l beds wh'1Ch ovet'li8 conr8e:~rnctiferous 
gl'~ ni te. . ,," 

The, area is' within the ArnhemLand .4bori2inal Reserve 
,a'ad 1s held under lease by the T!etl:.odist !.7ission. Mineral right's 
are reserved to the 'Crown, but permission 'Jf the iIini,3ter for 
r::'errltor'ies would be neces,sary bef'Jre :pr'ospecting or .nining could 
be undertaken •. 

'. 

Physical aC.Qess to the area by sea and atr is c;ood. 

lNTRODUCT ION 

Towards the ,enti ,ot February, 1952, a SreCi!:len of 
ferr31ginous piso11tic bau.Xite was received from certain F.E. ","ells, 
DEl r"1 n, who stated that he hed pickedlt up near the (':rOve 
airstrip. part of this specimen was analysed by R.A. Dunt with 
the followi ng result: ' , " 

8102 as quartz 
AV81.1uble J\1203 

5.5 
52.6 
13.0 
3.0 

25. '7 

~918 

1.9' 
45.3 

per 
" 
" ,.,-

" 

II 

" 

cen.t •. 
" 
" It '. 
" 

It 

It 

In reply to farther c:ngui riesCSlrte it: ';'1el1s U:vc the 
opin1ontbat the deposit w:::J 1:l~ob~lb1;Y:. 18 i."i.::'E: os r~8 lJad nottd 
boulders of similGr pock for· 30:10 f'liles along the road from Gove 
to Yirkalla 1.Iissipn. 

I.t was diffic;ult to, reconcile thHi statementWitll 
th~ known presence of siliceouc anJ. .1;'cJ:.'I.'Llbi nOU::i. ,l!i.ltet'i te of 
gran1tic 'origin occurring round the sbores o,f l.:elvillc IIarbour, .. ' 
i"I:1icll W[!3 visited by the' writer in October, 1951 and further 
invest1gstion was clearly requirecl~ .. Aocordingly a short visit 
by air was made on 24th Lugust. 

Situation and.. Access ----, ... -----
. ~. The Gove a i rstri-p, (Lot ~ 120 17' S; Lon~. 1360 49' E) 

1n north-eastern .Arnhem!Ja~· occupi~1$ a centrol position in the 
area under discussion' which.'is here r~ferred to' as Gave 
Peninsula. 'The entire area, ief held under lease by the r~ethodlst 
Missionautho'ia1t1es ·(M.L., No.6) and 1s known as Yirkalla 1;;ission 
tease. ' . . ' . 
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, Access by sea is good. The western side of the ,~ 
peninsula' is bounded by Melville nar'b0ur with deep and sheltered 
water. ,/\ short jetty, still ina fatr state of rep9.ir, was built 

, at Drirnmie,Head by R.A.A.P. during the war and is connected to 
Gove aerodrome and Yirkalla tIissionby'metalled, and in part 
sealed roads. ,From 'Gove to the Lassionthe road is in 
excellent condition, but the more circuitous roud from Drimmie 
Head'to G~ve has not been seen by the wrlt~r. In any event the 
flat terrain and unlimited resources of lateri te gravel render 
roed construction on the peninsula particularly easy. 

The surface is covered with open forest which presents 
,little or no difficulty to movement. on, foot or by vehicle. 
The alrst,rlp is itl very good ,~ondltion; it is 6,000 feet 'long 

, and could take heavy aircraft. -Dispe,rsol roads are seDled and 
provide reaqy 'access to approximl'?,tely 1.9 sq:UDlie miles of ' 
latel'i te- anQ. 'bauxi te-beari ng country in the irrrnediste vici ni ty 
of the aerodrome. ' 

Distance by road from Drirnmie Head jetty to Gove 
is '19 miles and from nove to the Mi saion 7 miles. 

~ , . , ' , 

Sea and air distances are shown in the following , " 

tables t" 

Distanoes by sea to Drimmie Head, Melville Harbour 
from: 

Jensen Bay, Marchinbar Island 
Darwin, 
Thur~day Island, 

Air line 

Darwin 
Thur:aday 
Cairns 

,Mt. Isa 

~ou· 

(direct) 

Island 

distance to 

70 
43() 
560 

Gove 

410 
400 
680,' 
605 

nautical miles 
1', " 
It " 

from 

statute mlles 
" It 

I,' " 

" " 

Tae first geological observations made in this 
region,appear to be the notes by Cnpta1n Matthew Flinders in 
1802_1803, 'who recorded "pipe-clay" cliffs at the head of 
Melvi;L.1e Harbour. H.Y.L. Brown (1908) visited the l'ocallty in 
1907 and· refers to coarse garnetiferous grani teo at Drimmie Eead 
and elsewhere: rotind the .shores of the harbour. 

, . . 
Brown missed t hesi ~~n1ficance of the ferruginous 

laterite whic.h he. described by such terms as "cellular clay 
lronstone" and ,"ferruginous claystone" and did not attempt 
any ·explanatiOn of' the almost ubi qui tous pre sence of the lat eri te 
mantle. 

Neap Drimmie Head, and at the head of the h~rbour, 
later~te rests directly on gra n1tic rocks from which primary 
structu,t'es may be traced upwards into the laterite thus 
1 ndic atl ng 1 ts granl t 1c or1gin. 

One sample of this laterite developed on me~ium­
grained apIitlc ~ock and taken from an island in Melville 
Harbour by ,the wrl ter in October, 1951 was submi tted to 
analysis with the following result: 

.~. 

Inso.luple matter 22.8 per cent 
Al203 ' 18.7 tt If 

Fe203 44.4 II 11 

T102 ,0.5 " " 
Igni tion 1,06S 11.~ ." " , .' 

98L " " 
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. Soda-so!'bble Alg03 14.4 per cent 
. ( '.." It. ~1 2 13.9"" 

Analyst: W.St.C. Manson, Dept. of Mine~, Tasmania). 
, ,~ 

It is well known~that econOmic bauxite cannot be 
deriv~d from co~rse-grai tied rocks containi ng&bundant gua rtz, 
atld:tber~tore the presence of bauxite. at Gove ~as accepted 8S 
eVidence, that the. granite see n at Drinnnie Head might not 
.e~tend. ~~ far eastward as t.Q/3 airstrip or that it might be 
ov~rlalnby a more suitablE?'parent·,!:'ock. : The' latter 

,;,~81t'el'riatl veappears to: ,be: ,the case. Granite, as fresh rock, 
:a~dlat erit 1zed, occurs on. the eastern, sho re of the peninsula 

,"and, ~presWblY this r~ck underlies·the whole area • 
.. -

At a p()lnt ab.out one mile sdttth-west of Yirkalla 
jrftEJslon latert t lzed. $ and st o11e is' exposedwher-e a gully reveals 
8,'sebt10n deep in ~helaterite,prOfile.. " The lateri tized 
materia.l . here 1s similar tn ac'p8arance to the, arenaceous beds 

. ~ neClr the ,base of the latex-ite at 'various point~on Marchinbar 
:Island and oould' not have· been derived, from an igneous m:)ck. 

",~t.1S' apparent therefore that the gr.an1te is' overlain by 
. "sedlmentsthichare similar to members'of the Wessel Islands 
:, sequence •. 

. ~:' 

" \ ~ . 

. The grapite is i ntrusi ve into, fine-grai ned slate of 
wh ieh small pen9lnte or large enolaW'es oeellr on the southern 
~hore of Melville Harbour. The relat'ionshlp between the . 
grani te and the overlying later1 t1zed sedi.ments bas not been 
established but'it 1.s probable tlWt these ''beds a're younger' 
than the gra ~ te. 

• 

. " ' 

,r'f' 
"-,'\'., 

", 
... " Lateri te, includiIlg bauxi te, occupi~s a large 
proport1'on of t he area (see accompany1 n:g sketch map); the 

/.,:: occurrenqe on. Which Gove airst,rip has been constructed has a 
'total area of the order' or 25 squ,sre miles. ' 

"~' . "t • " .'~' , ~. 

One traverse partly on foot and partly by motor 
.vehicl,e was made sqrosB thia, area from a,J?oint near the edge 

\, . of the laterite ,not:t·bof the north.-'western end of the airstrip 
. ,:~ to Yirkalla MiSSion., For a distance of Ii miles. the surface 

conSisted of bOul4.~t'Ei of pi sol.1t ic baux1,te (A4016) i nr.-ed so 11 
, and outcrops ot. baux1 te .a:E' situ..·. At the'. western end ot the 
traverse plsQllttc bauxite""\Mo13) 1 to 2 feet thick overlies 

':' red tUblJ16J.': lat~.r1t~ (A4014) , but at a point.t. mile south a 
,sl~t t~~noh now pa.rtly collapsednnd fillet! to within 18 inches 
of the . surface with dead leaves and rubbish h:::d bc~n sunk 

"(presumably too a depth of sIx feet or !nore):10 pis.o1itic bauxite. 
A sample .,(A4015) of thiS materi\31 was takBn from the trench. 

'At a polnt' 'apprOXimately 3 miles vJest-south-west from Yirkalla 
near the old R.A.A.ll'. ho spital,erd£l, t 1],:,: flat l::md snrface has 

. been dtssected by a steep-walled gully v/hich extoses f) to 6 feet 
of pi soli tic bauxite qver1ying,dark "brown' tubular laterite. It 
1sreasotlable to assume that ,the 1;hiclcnesc, of. ba~lxite 'ivould 
,be slightly greater 'at a short distance away t'rom the Aully • 

~SCRlprION· OF TIE~UXITE 

In gene ral .. the pi soli t 1c bauxi te closel~r resembles 
that of Marchinbar Island but most S1)ce imens seen are rather 
dDrker in eo'lo"Jroh' aeq ount of th~ hIgher i t'o n content. ,.Some 
91' the~re is only weakly cemented and cOnsequently it breaks 
down to amass of loose spheri,cal ~isolites on handling. Quartz 
grai ns are vie1 ble in' some speoimens. 

Chemical qOmvos1 t ion is Shown by the fo 110w1 ng analyses 
which a fie all~hat" have ,been made to date 

,", . 
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S10 per cent 5.5 
At' Olt ,--'t, 52. 6 
~~033,., " II i3.0:" 

A4016 

. --

, ~- ;. 

4 ,-' 

" '. A40~5 

5.5 

A4013 A4014 

10.6 34.9 

T.102 ,,'~ '.11' :3!,-o ", 
I B,',n.' .108$ .. tt_,,;,;2.5..:, • ...;.7....;.,_--.;. ... ·_ ... _·, '_' _. ___ ---.;-- - -

~~----------------
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- , 

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

(a) Surfac'e bo~ld~'r r;tear, btrstr'ip ", • 
, A4016 Collection' of surface bould-crs no rth of ~lir3trip. 
:,'A4015 Loose';pisolitl(: bauxite, ,surfoce to 1.;:, f,:;ct, l1vl"'tll of 

" ~' ,ai'rst·rip., , " ", 
" , A401~, Pisoli tiobsu.xi te ,·base of l.:.i.soli t ie, zone, 911$110,1; guo rry 

, "north of .;·oirstr1p. 
A4014 LDte·t'lte,flo'ol' of same gut.H·r~'. 

, Asment ioned above tbea~ea is 11nlo. under lease 
gran'b,ed by the Adrntpistrator to the 1/ethotlist l1issi,pn but the 
mi:net-si rights are' ~e'eerv~d to the CroWn. The ar~a leased 
remains wi thin the,AborieinaLReserve and the restrictions 
place'- ul,on entry to such ,reserves 'also apply to .Jili asion Le.sses. 

A ny attempt to pro SP()ct 0 r m1 ne on a Mi 6s10n teaee 
will run counter:, to expressed lIini·~ter1al policy. 

Brown, H~Y~L., 1908. 

REFl':RENCE 

Report. neol. reconnai ssance from Ven 
D1emen Gulf to the I::c.Arthur River, etc • 
.A dela ide. 

CORRIGENDUM: For "Y1rkalla", thro8ghout read "Yirr'kalla". 
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